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Editorial Comment

Jubilee Week

HIS week of Silver Jubilee celebrations will provide a memorable and

inspiring climax to the splendid economic and social achievements

standing to the credit of Great Britain after anxious periods magnifi-

cently surmounted. Had the same set of circumstances occurred some
twenty or even fewer ycars ago the nation would have been thrilled. But
the complete absorption of the whole of the people into one united family
surrounding the Throne would not have been p0<51ble then, in the absence
of bxoadcabtmg, as it is to-day.

To-day, thanks to the universal use of wireless, and thanks also to the
British Broadcasting Corporation for having established not only a complete
broadcasting service throughout the mother country, but also a short-wave
broadcast distribution, the whole Empire is simultaneously informed of all
that is happening this week in the heart of the British commonwealth
of nations.

No matter where Britons may be found, Buckingham Palace, St. Paul's
and the great thoroughfarcs of the Metropolis will be brought before them
by the agency of broadcasting. Throughout the far-flung Empire, in the
very remotest parts of the earth, the subjects of the King will be able to
take an intimate part in the Pageant of the Silver Jubilee as it unfolds itself
before those who can be actual eye-witnesses of it.

Nothing could provide a more striking demonstration than this of the
value of an invention, that it should have done so much to weld the
British peoples into one closely knit family.

His Majesty, whose twenty-five ycars of beneficent sovereignty we acclaim
this week, is himself a broadcaster. DBy means of wireless King George’s voice
has reached the cars of millions of his subjects, and it is but bare truth to
say that no broadcast is ever awaited with such eagerness and expectancy as
His Majesty’s annual greeting to his peoples on Christmas Day.

Mav he long be spared to repeat again and again that heartening bond
made possible by wireless between the Royal House and the homes of his subjects.

Programmes

UST as Jubilee Week is an outstanding event in the lives of every one

of us so is it a week of great undertakings and responsibility for. the

B.B.C. The task which the Corporation has set itself to do in order
to enable this country, the Empire, and the world to participate in these
celebrations will exact a ligh degree of efficiency even from so well organised
a system already accustomed to big achievements in broadcasting topical
events. The Outside Broadcast Department of the B.B.C. in London will
have one of the busiest weeks on record. No less than eighty-four micro-
phones will be in use and cighteen control units.  The B.B.C. estimates that
5,200 yvards of cable will be used for connecting up the microphones and there
will be a thousand terminal connections to make. Llsewhere in this issue
we devote special pages to giving our readers a general guide to what is being
provided in the way of special programme items.
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Wireless and the Atmosphere

i; WiLES]

By R. T. BEATTY, M.A., B.E., D.Se.

I.—The Nature and Cause of
Atmospheric Electricity

EMPERATLINE ~ 557

[TRARSMITTER]

HE purpose of this series of crticles is to explain in a simple way the various factors
which affect our reception of wireless signals. Chief among these factors is the atmosphere,
whose many layers, sensitive as they are to the influence of solar radiation and to invaders such
as meteors, cosmic rays, and electrified particles of all kinds, control reception at medium and

long distances.

Indeed, our knowledge of the upper atmosphere, in those rarefied regions which

man can scarcely hope to reach, is chiefly due to wireless waves, which, as they return bent and
twisted 1o earth, veveal the story of their adventures in the high sky a hundred miles above us.

T is now well known that the successful
transmission of wireless waves over
long distances is due to a strange
series of events which takes place in

the upper reaches of the great ocean of air
which is flung around the earth.

The air which we breathe and explore
in balloons and aeroplanes has no influence
on wireless waves. It is transparent to
them just as it is transparent to the light
of the sun or to the cosmic rays which
stream in from outer space and pass
through unhindered. Save for transient
disturbances due to lightning and to the
effects of electrified drops of rain falling
upon aerials, our reception of wireless pro-
grammes is unaffected by the atmosphere
at these low levels.

But high in the sky, far above the
highest level to which a balloon has ever
carried a human being, lie the regions
which have a profound influence on the
path of wireless waves. From fifty to a
hundred miles above our heads, where the
alr is so thin that the most delicate baro-
meter would fail to detect its pressure, and
where molecules of gas are so few that one
of them may travel for a mile before
colliding with another, there are layers of
intense electrification which serve to pre-
vent the escape of all except the very
shortest waves.

Two of these regions are more per-
manent than the others. The lower one is
the Heaviside layer, and fifty miles farther
up lies the Appleton layer. Though per-
manent in the sense that they never fade

away completely, we must not think of
them as rigid and burnished mirrors set
in the sky. We may with greater truth
regard them as tides in the high atmo-
sphere, waxing and waning as the earth
turns between day and night, varying
with the phases of the moon, sensitive to
those gigantic solar convulsions which
appear as sunspots, and appreciably dis-
turbed by the showers of meteors which
from time to time invade the upper air.

The behaviour of these layers 1is; as we
shall show, largely dependent on events
which take place far below in the lower
regions of the atmosphere, and since the

The title illustration gives a piclorial repre-
‘sentation of the troposphere, the lowest of the
layers of the atmosphere. In it are generated
practically all the atmospherics which trouble
wireless reception, for it is only in this region
that air is dense enough and winds strong
i enough to cause intense electrical discharges.
\ A typical summer thundercloud is shown
! with its accompaniment of lighining and
eleclrified rain. On lhe ground we must
imagine the wireless station as competing with
the noises from unsilenced elecfrical machines
of all kinds. This region is filled with wireless
waves pouring along the surface of the earth
and forming a wireless atmosphere which is
densest in the iroposphere.

lower regions are also the seat of disturb-
ances which are of great importance to
radio workers it seems worth while to
begin at the surface of the earth and try
to explain, as we travel farther and farther

upwards, the somewhat surprising dis-
coveries which have been made of late
yvears in the domain of meteorology re-
garded from a radio point of view.

The Troposphere

The lowest layer, the troposphere (the
word means a region of movement), is the
domain of wind and rain, and of clouds
and thunderstorms. It extends upwards
to a height of about six miles and so sur-
mounts the tops of the highest mountain
peaks. In this region the air becomes
steadily colder with increasing altitude,
the fall in temperature amounting to about
g deg. C. per mile, so that at the upper
boundary of the troposphere the thermo-
meter may read —55 deg. C., a degree of
cold as intense as is ever reached in Polar
regions on the earth’s surface. At this
temperature all known liquids are frozen,
mercury included. This coldness is at first
thought surprising, for at an altitude of six
miles the sun’s rays have an intensity
greater than at the earth’s surface, since
they have not yet suffered absorption by
the clouds which lie below, and, indeed,
Piccard in his balloon ascent to a height of
ten miles found that the sealed metal car
in which he was enclosed became uncom-
fortably hot.

But air differs from metal in being prac-
tically transparent to solar radiations ex-
cept for the small fraction which extends
into the far intra-red spectrum, and since
a bedy can only grow hot by absorbing
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cnergy the intense radiation which pours
down fails, even on the equator, to warm
the air through which it passes. Hence it
is the surface of the carth and not the air
which is heated by the direct rays of the
sun.

It is from this heated surface that the
layer of air just above receives warmth,
both by direct contact and from the long-
waved heat rays emitted by the ecarth,
which, unlike the shorter waves comprised
in sunlight, are readily absorbed by air.

The Invisible Man

While on this subject we might make a
scientific prediction concerning the Invis-
ible Man described by Mr. H. G. Welis.
Since this unfortunate creature was per-
fectly transparent he could never enjoy
the warmth of sunlight but must bhave
relied on transmission of heat by contact
to his body from the surrounding air and
the ground on which he trod.

The warmed air expands and rises owing
to its increased buoyancy. As it ascends
into more rarefied regions it cools both on
account of its continuing cxpansion and
because it radiates away its heat; this loss
cannot be made good by absorptien, at
least, not until its temperature falls to
about - 55 deg. C., for, as we havc already
pointed out, the absorptive

Wireless
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ing hailstones, or by {riction of falling
drops against still air. But when air was
blown upwards against the drops so that
the relative speed exceeded twenty miles
an hour, spray was torn off and the up-
ward-carried spray was charged nega-
tively, while the drops were left behind
with a positive charge. Thus, an upward
blast of air of sufficient intensity acts as
a kind of Wimshurst machine, generating
electricity as long as rain is falling. Now,
upward air currents of this kind obviously
occur in cumulus clouds, those white, mas-
sive, towering structures which are thun-
derclouds par cxcellence. For the summi!
of the cloud is often observed to be in
violent molion and to be blown out like
the head of a cauliflower. Moreover, th:
hailstones which frequently occur in
thunderstorms must originate as raindrops
which, after their formation, are carried
up to higher and colder altitudes where
they freeze, and to carry an average hail-
stone upwards an air blast at twenty miles
an hour is required.

So far, then, the explanation of the
working of the great electric generator is
acceptable. The next question is, Whence
comes the vertical draught?

Imagine a hot, still afternoon when the
warmed surface air is drifting gently up-
wards.  Over a moist region the air is
more heavily charged with water vapour

435

cloud. For the heated air becomes more
buoyant than air at the same level out-
side the cloud, and wind begins to rush
into the cloud from the regions outside
and from below. Here, then, is the origin
of the updraught which, like air ascend-
ing in a heated chimney, blows up alonj
the core of the cumulus, and attains
enough speed to disrupt and electrify the
falling rain.

The Thunderclond Dynamo

The numerical figures relating to thun-
dercloudsareofstartling magnitude. Infive
seconds a charge of 20 coulombs (equiva-
lent to 4 ampercs flowing for five seconds)
may be carried up by the ascending
spray, thus forming an electric condenser
with an upper negatively charged plate
and a lower positive plate formed by the
positively charged raindrops or by the
carth below. In thirty seconds the poten-
tial difference may amount to five thousand
million volts, whereupon a flash occurs.
The thundercloud machine keeps on
generating electricity at this high pressure,
and if we reckon on a flash every thirty
seconds we arrive at a figure of the average
horse power of the stupendous value of
four million horse power. Compare with
this the performance of the great Battersea
power station which (if its third steam tur-
bine has been installed at the

power is small. And so within
the limit of the shell of gas
called the troposphere there is
a steady fall of temperaturc
with increase in elevation.

The radio worker has good
reason to consider the tropo-
sphere as the home of un-
wanted radio signals, which are
duc largely to lightning and to
a smaller extent to electrificd
rain. Rain, fortunately, is
strictly local in its effects, and
is only electrified if it bas fallen
through a turbulent atmo-
sphere, but the atmospherics
which plague us nightly reach
our acrials from thunderstorms
up (o distances of a thousand
miles away. Let us consider
the cracklings and mutterings
which at times disturb our en-
joyment of the gentle music of
Schubert as faint echoes from
gigantic and brutal Wagnerian
compositions roaring over mid-
Europe or far out in the
Atlantic, and we may then regard them
more tolerantly.

Thunderstorms and Wireless

Few people realise how enormous is the
power cmitted in a thunderstorm or the
reasons for the production of the consider-
able charge of electricity accumulated
prior to its discharge as a flash of lightning.

It is not easy to electrify raindrops. Dr.
Simpson, in his attempts to produce a
thundercloud in the laboratory, found that
no electrification was produced by freezing
drops of water or by thawing the result-
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Events in a thundercloud, the most potent source of atmospherics.

than over the surrounding drier surface,
but in any case the air as it rises enters
colder and colder altitudes. At a height
of, say, a mile, the moist air becomes
cooled to a point where its water vapour
reaches saturation and begins to condense
as a fine rain. Now, as steam engineers
know well, when vapour condenses heat is
given out—the latent heat of stcam—to
such an amount that for cvery pound of
water tormed cnough heat is produced to
raise five pounds of water to boiling point.

This heat, produced by condensation,
has a profound effect on the behaviour of
the column of moist air—the cumulus

date of writing) is capable of
300,000 horse power. One
thundercloud equals thirteen
Battersea stations! Or con-
sider that one H.P. =the power
of six men, but, since a man
can only work at this rate for
six pours per day, while a
machine works continuously,
one H.P.=twenty-four men,
and since including women
and children only one indi-
vidual out of four is capable wf
this work, one H.P.=ninety-
six individuals. Accordingly,
one thundercloud machine==
4 x 96 million individuals, so
that the total man power of the
2,000 million inhabitants of
our globe is equalled by the
power emitted by five working
thunderclouds.

So, if on a night in which
atmospherics tend to drown
the wireless programme any
rcader should feel resentment
mounting within him, I would
recommend him to read again this article
and ponder over the remarkable events
and gigantic forces of which he has the
privilege to be an auditor.  Tout com-
prendre, c’est tout pardonner.

Further articles in this series will dea}
with the following subjects :—

2. The Stratosphere, the world of fair
weather and intense sunshine.

3. The Ozone Layer, and its protective
action.

4. The Ionosphere, the home of the Heavi-
side and Appleton Layers.

5. Absorption of wireless waves, and wire-
iess echoes.
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The Tone-control Transformer

Principles of Operation and Design

By L. E. C. HUGHES, Ph.D.

LTHOUGH tone-corrvecting LF  transformers, of which the
[frequency characteristics may be adjusted through an external
control to suit varying needs, have been in use for some time, little
lechnical information has hitherto been published on their design.

ANY readers of this journal are

well acquainted with methods

of tone correction and control as

applied to radio reception.
Tone control is, briefly, the art of adjust-
ing frequency-response curves of appara-
tus to specified shapes. This can be done
with exactness when all the apparatus and
suitable measuring gear are available. In
broadcasting, it is not possible to get at
both ends of the system at the same time
and measure the overall response ; indeed,
there is some difficulty in deciding the
definition of such a response, including, as
it does, the acoustic conditions of and sur-
rounding the microphone and loud
speaker.

Supposing ' that the response curves

under the control of the broadcasting
authorities are adjusted to an acceptable
shape up to the radiation, there remain
variabilities in the receiver, such as in
the selective circuits and in the position
of the reproducer, which make empirical

transformer of turns ratio N, that is, one
with infinitely great primary and second-
ary impedances and no leakage induct-
ances.

M is the mutual inductance of the trans-
former when the ratio is reduced to 1/1,
instead of N, by dividing all the second-
ary impedances by N*. The primary and
secondary leakages and effective resist-
ances are represented by L1, L2, R1 and
Rz respectively. C is the self-capacity of
the secondary winding, depending only
on the shape of the winding and which
end of the windings or the core is earthed,
and independent of the actual number of
turns. The larger is N in an actual
transformer of fixed size secondary, the
greater is C in the equivalent circuit, since
it becomes multiplied by N=.

The terminations of a transformer are
most important.  The primary is con-
nected to a source of electro-motive force,
E, in series with an internal impedance
R, generally resistive, as in a thermionic
valve. In the latter,
E is the product of the

applied voltage to the
grid and the ampli-
fication factor.

The response of the
transformer is defined
as the ratio of the

(a) (b)

secondary voltage V,
since this is applied to
the grid and deter-

Fig. 1.—A normal LF transformer and its

tone-control ‘an asset, so that the opti-
mum overall response can be attained in
a variety of conditions. ~

The tone-control transformer is a device
providing for continuous adjustment of
frequency response,” and no doubt many
of its users desire to know its principle of
operation.

Normal Transformer Action

Its circuit is based on an ingenious com-
bination of properties of transformers.
The tone-control transformer is more
simply explained, therefore, from a con-
sideration of the equivalent circuit of the
conventional double-wound transformer.

Referring to Figure 1, a transformer
with turns ratio N in (a) is equivalent to
the network (b) in series with an ideal

equivalent circuit.

mines the power out-
put of the succeeding
, valve, to E, not to the
voltage applied to the primary of the
transformer. The response is plotted for
each frequency as
20 log,,(V/E) decibels,

in conformity with all other response
curves which determine ultimately the
overall response curve of an acoustic sys-
tem. To this is added

20 log, N decibels,
indicating the gain obtained by virtue of
the fact that the device transforms.

In practice, the network of Figure 1 (b}
is not on open circuit, but operates into
a grid-capacity, which is determined by
the constants of the valve and the load in
its anode circuit. The circuit is simpli-
fied by adding this grid input-capacity in
parallel with the self-capacity of the
secondary of the transformer.

At medium frequencies the impedance

»

The tone-control transformer in practical
use. A Multitone component incorporated
in The Wireless World Universal AC-DC IIL

of M and C are high and do not appre-
ciably shunt the transmission line. Also
the leakage impedances are small in com-
parison with M, the leakage impedances
being normally less than 1 per cent. of M.
Hence V=E; there is no gain or loss,
apart from the step-up, centre of curve A,
Fig. 2.

At low frequencies M becomes an appre-
ciable shunt, due to its fall in impedance ;
there is a voltage drop in R, V is less than
E, and there is a progressive loss in the
bass.

With increasing frequency the series-
leakage impedance rises and thus provides
an increasing drop for the greater cur-
rent taken by C. At some frequency,
when the reactance of C equals the leak-
age reactances, the current through C may
be a maximum ; hence the response may
be a maximum. At very high frequencies
C becomes a short-circuit and the response
tends to zero. The magnitude of the re-
sonant current, for a given E, depends on
the series cffective resistance, that is, the

GAIN IN
DEC!BELS

FREQUENCY

Fig. 2.—Response curves of normal
transformers.

losses in the transformer windings, both
copper and iron, and the impedance of
the source R. If the latter is low, the
resonant current may result in V being
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considerably greater than E, as in curve
B. At the same time, the response is held
up in the bass because at a given fre-
quency M takes a larger voltage drop. If
the source impedance R is high, then the
resonant current is small and V may be
less than E, as in curve C. If the grid is
shunted by a resistance, such a load re-
duces the top response also.

The art of designing a transformer with
a level response over a wide frequency
range is, therefore, the adjustment of the
mutual M, the leakages, and the self-
capacity C, so that the resonant current at
the upper end of the response curve has
the right value to make the ratio V/E the
same as at a medium frequency.

High-permeability Cores.

Now M depends on the number of
turns placed on a given sized core, and
the percentage leakage inductances on the
permeability of that core.  The use of
nickel-iron alloys of high differential per-
meability results in a smaller core for a
given M ; the smaller core also results in
a smaller C, since this diminishes with the
dimensions of the winding. Thus im-
proved core material helps in two ways in
obtaining a level response over a wide
range for a given step-up, because in-
creases of the leakage inductance or effec-
tive self-capacity of the secondary wind-
ing both reduce the secondary resonant
frequency.

In a given transformer, information for
further design is easily obtained. M is
substantially the primary inductance an:i
is measured at low frequency, say 50 ¢/s,
on a bridge with a vibration galvano-

]

Fig. 3.—Connections of a tone-control
transformer.

meter, or simply with a thermocouple or
rectifying instrument to measure series
current and a valve voltmeter to measure
voltage drop. The leakages, which cannot.
be distinguished practically, are measured
by taking the primary impedance with the
secondary shorted.

The self-capacity of the secondary is
found from the leakage reactances by
ascertaining at what high frequency the
primary impedance is a minimum and re-
sistive; the value of this resistance is
clearly the series effective resistances. As
a check, M and C resonate and the prim-
ary impedance becomes a maximum and
resistive at some middle frequency, which
is readily obtained with a suitable bridge.

Wireless
Worrlldl

There are subsidiary effects due to capa-
cities between the windings which modify
the response curve slightly in practice, but
they do not modify the preceding argu-
ment.

Turning now to the tone-control trans-
former, Fig. 3, it consists of a normal
primary P, suited to the source impedance,
a main secondary S, and a further
secondary T connected by an external
high-resistance potentiometer R and a con-

»
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Fig. 4.—Various types of response curve
obtainable from a tone-correcting trans-
former, ‘

denser C, which is conveniently formed
from a bifilar winding on the primary.

Remembering the action of a normal
transformer, the modified transformer acts
as follows. With the slider at its lower
extremity S and T resonate with C. The
latter is adjusted so that the resonant
frequency is about 9o c/s, above which
the response, as measured by the ratio of
the voltage applied to the second grid to
the voltage applied to the first grid, falls
off rapidly, as indicated in Fig. 4,
curve A.

With the slider of R at the upper end,
T is shorted on the core and the compara-
tively heavy short-circuit ampere-turns
are balanced by primary ampere-turns,
with the result that the apparent primary
impedance falls to a low value. Remem-
bering that the valve has a fixed difter-
ential anode resistance, loss in primary
impedance means that there is a larger
voltage drop in the valve, less voltage is
applied to the primary, less voltage trans-
formed by S, and so the response is low.

The short-circuit current is a maximum
at the lowest frequencies.  As the fre-
quency rises, so does the reactance of the
leakage of T, with consequent drop in
short-circuit current, rise in primary im-
pedance, increase of voltage applied to
primary, and increase in overall response,
as indicated by curve B.

The response continues to rise until the
resonant frequency of the winding S is
passed, after which the response drops
sharply, as is normal.

For intermediate positions of the slider
of R, there is a combination of the reson-
ant current in S and the short-circuit cur-
rent in T, and response curves inter-
mediate between A and B are obtained,
the change from one response curve to
another being continuous with rotation of
the potentiometer R.

The range of frequency response is
determined by the step-up ratio as pre-
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viously explained. Tt is not possible to
have both high gain due to step-up and
great band-width of response. Moreover,
to get the range of control in response it
is necessary to adjust the leakage of T,
which means, in practice, the permeability
of the core material, within close limits.
The tone-control transformer gives,
therefore, a considerable margin of re-
sponse tilt in both directions, a property
which has been found of considerable use
not only in radio-receivers, where it is
most used, but also in deaf-aids, for which
it was devised, and in public-address
systems ; in fact, in all reproducing sys-
tems which have to work in adverse
acoustic conditions and which require ad-
justment of their overall response.

Marconiphone Model 223

HE latest addition to the ‘ Jubilee’’

series of Marconiphone receivers is an
AC/DC superheterodyne which has been
introduced to meet the demands of those
who anticipate a change in the nature of
their supply mains.

An unusuvally interesting three-valve cir-
cuit has been adopted in which the middle
valve, a double-diode-pentode, performs the
functions of IIF amplifier, second detector,
AVC, and LI amplifier.  This versatile
valve is preceded by a heptode frequency-
changer, and is followed by a separate pen-
tode output valve.

Marconiphone Model 223 AC/DC Super-
heterodyne

Special attention has been given to the
question of heat dissipation, which is of
necessity a very real problem in table sets
employing universal valves, and deflecting
cowls have been included to maintain
steady convection currents.

The price of the Model 223 is 11} guineas.

Jubilee Issues

THE principal motoring happenings during

the King's reign are described in a
beautifully produced Jubilee issue of our
sister journal, The Autocar, dated May 3rd,
which also includes an authoritative descrip-
tion of His Majesty’s garage and cars at
Buckingham Palace.

An article on ‘‘Snapshotting Royalty
appears in the special Jubilee issue of The
Amateur Photographer (May 1st), together
with details of a Jubilee competition. The
Yachting World (May 3rd) gives a vivid
record of the King’s activities on the famous
Royal cutter, Britannia.

1
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"HINTS AND TIPS

Practical Aids
to Better Reception

CRITICISM sometimes directed
against all-wave receivers is that the
ratio of the tuning drive fitted is too low
for the very fine adjustments needed on
short waves. Actually, this is not due to
short-sighted manufacturing policy, but to
the fact that a reduc-
tion gear really high
enough for the short
waves would make
. tedious an exploration
of the medium and long waves. Another
possible disadvantage of a high ratio is
that it can give a quite false impression of
poor selectivity, particularly on long

A Dual-
Purpose
Tuning Knob

On the principle of the dial telephone ; an
easily made two-speed drive.

waves. Consequently, failing a suitable
two-ratio drive, the ultimate choice is a
compromise between the two require-
ments, with a bias in favour of the higher
wavelengths, which are likely to be the
most used by the average listener.

Conversely, with sets designed primarily
for short waves, the slow-motion ratio is
sometimes so high that the user is irri-
tated by the tedious operation of re-
peatedly turning the knob; a strong desire
1s felt for some way of speeding up the
tuning process when skipping from one
waveband to another.

Those who use this type of set may be
interested in a simple device which per-
mits both fast and slow control to be ob-
tained with a standard tuning drive. It
is suggested that the usual tuning knob
should be replaced by a large flat disc—a
convenient form being the type used for
vernier thumb-controlled  condensers;
near the periphery a hole (or several sym-
metrical holes) is drilled, suitably counter-
sunk so that it fits the tip of a forefinger
comfortably.

Now, by placing a finger-tip in the hole
and rotating it from the knuckle joint,
thereby spinning the ‘‘dial’’ as when
using an automatic telephone, one can

pass from one end of the scale to the

other in far less time than by the usual

““ twiddling ”’ method ; while for the rela-
tively slow and careful process of tuning
in a station, the large size and knurled rim
of the disc enables one to make the finest
adjustments with the greatest accuracy.

WITH the object of obtaining the
maximum amount of undistorted
volume from an output valve, every effort
should be made to apply to its anode the
highest possible voltage up to the limit
imposed by the manufactarer.

The reason for this

HT Voltage advice is that the de-
and Power cline in AC output is
Output not merely propor-

tional to reductions in
HT voltage; it is much worse than that,
amounting in practice to the square of the
voltage..

As an example, by halving the anode
voltage, the power output is reduced, not
by half, but to a fourth of the figure corre-
sponding to maximum rated voltage.

WHEN fluctuations in sigrial.strength_

¥ and changes in quality of repro-
duction take place during the hours of
daylight (true fading should not then
occur on the normal broadcast bands) we
have a fairly certain indication, if the
receiver is a super-

~ Inconstant heterodyne, that the
Oscillator oscillator frequency is
Frequency ‘“wandering.”” It may

be, of course,
the source of the {rouble is external, but
this is hardly likely nowadays.

In any case, the point can be deter-
mined quite easily with- the help of an
extemporised oscillator consisting  of
the reacting detector circuit of a borrowed
receiver. The procedure is to tune the
suspected receiver to a, signal which is
subject to variation, and then to hetero-
dyne it from the local oscillator, when a

that’
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whistle of pitch dependent upon the
setting of the oscillator condenser will
occur. 1f the pitch of this whistle is
observed to vary when the volume
varies, it may be concluded, with some
confidence, that the trouble is due wholly
to wandering of the oscillator frequency.

IN a recent issue it was pointed out that
the small mass-plate type of accumu-
lator is hardly suitable for the filament-
current demands of five- or six-valve sets.
The truth of this assertion can often be
proved by checking the voltage of one

such overworked cell
Accumulators

after  a. prolonged
for period of listening,
Superhets and it is a fact that

many cases of poor
performance and erratic behaviour can be
traced to inadequate low-tension supply,
particularly amongst last season’s super-
heterodynes, which, generally speaking,
contain a minimum of five valves.

For example, in a set of this type it
sometimes happens that the detector-
oscillator valve suddenly stops oscillating,
or fails to oscillate over the whole wave-
range. This is most likely to occur with
screened-grid ~ “‘ cathode-injection’’  fre-
quency changers, where the oscillator
coupling coil is inserted in the filament
leads ; with this arrangement there may be
insufficient reaction coupling to maintain
oscillation when emission falls through
even a slight decline in filament voltage.

GERMANY WAGES WAR ON INTERFERENCE.—A fleet of 65 cars are being put into service

for tracing and suppressing electrical disturbances.

Above is shown the portable kit of tools

and instruments with which each of the investigating engineers is provided.
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Week

in Brief Review

Keeping It Dark
THERE is to be no public

radio show in America dur-
ing 1935. Such is the decision
of the U.S. Radio Manufac-
turers’ Association, which meets
in Chicago on June 11th and
12th for a secret session on set
designs for 1935-6.

Medium Waves Span
Atlantic

TESTS conducted by the new

Rennes - Bretagne Regional
station, working on 288.5
metres between 4 and 6 a.m.,
have revealed that this 120-

kilowatt medium-wave trans-
mitter is easily heard in
America,

Sir Ambrose Fleming

IR AMBROSE FLEMING,
inventor of the thermionic
valve, has been awarded the
Franklin Medal for 1935 by the
Franklin  Institute, Philadel-
phia, for his work in the field of
wireless research., The name of
Sir Ambrose is coupled with
that of Professor Einstein, who
receives a similar medal for his
researches into relativity.

The Listener’s Chance

ELIEVING that the only

bar to the complete enjoy-
ment of broadcast progranimes
is the listener’s inability to
reply, the Stuttgart station
authorities are introducing a
Listeners’ Programme once a
fortnight. During these two-
hour sessions, representative
listeners are led to the micro-
phone and permitted to cate-
chise the station director on
matters pertaining to the ar-
rangement of programmes.

French Television Claim

ONE other than M. Mandel,

the French P.M.G., is re-
sponsible for the statement that
the Eiffel Tower will soon be
transmitting television ‘‘better
and more up to date than any-
thing in Great Britain or Ger-
many.”’

A smaller edition of the ap-
paratus, which is all-French, is
about to begin broadcasts from
Paris P.T.T. parallel with the
ordinary  sound  broadcasts.
These will be on 175 metres,
with Go-line scanning at 25
frames per second.

The Eiffel Tower tests three
months hence will employ 240-
line scanning.

Paying the Postman
RADIO licence fees in Italy

have hitherto been collected
by postmen, but there are cer-
tain objections to this arrange-
ment, 4ncluding possible non-
delivery of letters to delinquents.
In future Italian listeners must
pay at the post office.

* Free Shows '’ Battle
in U.S.

MERICAN thcatrical pro-
ducers and actors’ organisa-
tions are complaining against
the prevalence of ‘‘ free shows”’
provided by the broadcasting
networks. It is estimated that
about 5,000 persons attend
weekly in the studios of the two
main networks, while large

Mexico Tells the Universe

TATION XECR has been
opened by the Mexican
Ministry of Foreign Affairs '‘ to
carry out active propaganda of
news on behalf of Mexico’s good
name abroad.” In an official
notice we read that “XECR
will serve lofty aims, as in addi-
tion to broadcasting all over the
universe the truth in regard to
the situation in Mexico, it will
do its share towards drawing
closer the bonds of international
friendship and rectifying by
actual facts distorted world
opinions in regard to the Re-
public of Mexico, originated by
malevolent and  misleading
reports.”’
XECR works on 40.6 metres

A CATHODE RAY OSCILLOGRAPH is used by the engineers as a

visual check on quality in this control cabinet in the Columbia

Broadcasting system’s Radio Playhouse near Times Square, New York.

Non-paying audiences of 750 persons can attend the performances,
and the theatrical profession is complaining bitterly.

numbers occupy complimentary
seats at the minor broadcasting
stations.

The largest attendamces are
in the large and small studio
theatrd at Radio City, New
York.

The broadcasters’ contention
is that radio artists demand a
visible audience as a stimulus
to better performance, but it
seems doubtful whether theatre
organisations appreciate the
strength of this argument.
Probably they would prefer
that the standard of broadcast
performance was not too high.

Listening in France

RENCH registered listeners

numbered 1,882,607 at the
beginning of March, 843,789 be-
longing to the Paris district.

(3,780 k/c) every Sunday from
23.00 to 24.00 G.M.T.

Wonders of the Detector
Van
N amusing tale is told in the
Post Office Magazine of a
visit of the P.O. ‘‘detector”’
van to the elderly landlord of
a Welsh inn. When the licensee
explained to the engineers that
his son had taken the wireless
licence out with him, he was in-
formed that he would find it in
the pocket of his son’s blue coat.
Sure enough the licence was
there, and the old man’s aston-
ishment was wonderful to behold
when, asking how the engineers
knew, he was informed, ‘‘ This
is the licence detector van
you've been reading about.”
Not till evening did he learn
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that his son had met the van on
the road prior to its visit and
had told the Post Office men
where the licence was to be
found.

Alternative Programmes

THE first serious attempt to

introduce alternative broad-
cast programmes in France,
with a contrasting appeal, will
be made at the end of this

month.  When Radio-Paris is
broadcasting  dramatic  and
literary  material, the Eiffel

Tower will offer light music,
and vice versa. The principle
will ultimately be extended to
include the whole of the French
Regional scheme.

“ Ultra-Shorts >’ in Central

-London
DIRECTIONAL and omni-
directional 5-metre trans-

missions will be carried out on
Sunday, May 19th, by the In-
ternational Short Wave Club on
the roof of The Daily Telegraph
building in Fleet Street, Lon-
don, and a special appeal is
made for listeners to report on
the tests. It is hoped to secure
reports from listeners located
over 200 miles away.

A complete schedule of the
tests, which will run from 11
a.m. to 4.30 p.m., will be pub-
lished in next week's WWireless
World. The ‘Ultra Short
Wave Two,”” which was de-
scribed in the issue of this jour-
nal dated June 16th, 1933, is a
very suitable receiver for those
who wish to take part, being of
simple construction and capable
of reception up to two or three
hundred miles. A limited num-
ber of copies of the issue can
still be obtained from the Pub-
lisher, Dorset House, Stamford
Strect, S.E.1.

N.R.E.A.
HE suggestion that a printed
list should be prepared
showing the usual charges for
ordinary radio repair jobs is be-
ing considered by the Nationai
Radio Engineers’ Association.

Since the recent formation of
the Association successful meet-
ings have been held in Leicester,
Nottingham, Plymouth, Bristol,
Cardiff and Newcastle. Organ-
isers have been appointed for
Norwich, Manchester and Barns-
ley.

Radio engineers are invited to
apply for full particulars of the
Association’s activities to the
Secretary at 48, High Road,
London, N.z2.

Components Famine

RESTRICTION of imports has

placed Roumania in the
sorry position of not having
enough radio parts, writes a
cor- ~ondent. As a result the
rac ictories are working only
three days a week, while
amateur construction work is at
a standstill.
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The Roval Week—Listeners

THE JUBILEE AND THE

LISTENER

In all national events broad-
casting now elbows its way to
the front, and the freedom of
the microphone vies with the
freedom of the Press. Almost it
might be said that the ‘“ mike ”’
rushes in where angels fear to
tread ; certainly there will be
no important feature of next
week’s Jubilee celebrations in
which listeners will not be able
to have some share.

N
YORK MINSTER

THE first item in the Jubilee
Week broadcasts is the Mili-
tary Service from York Minster
at 1o o’clock on Sunday morn-
ing next, in which the bands
of the 16/ 5th Lancers, the 2nd
Battalion the Northumberland
Fusiliers, and the 2nd Bat-
talion Manchester Regiment
will take part. The Arch-
bishop of York will preach the
Sermor.

<> < <>
‘“ HENRY V ”?

It would be difficult to
choose a more fitting play than
““King Henry V7’ f{for the
Shakespearean broadcast on
Sunday afternoon at 5.30.
Howard Rose is the producer
of a studio version in which
Leslie Banks takes the part of
Henry V, A. Scott-Gatty that
of Charles VI of France,
and Celia Johnson that of
Katherine, Henry V’s Queen.

There are some *“‘purple
patches’” in ““Henry V' which
will always bring a thrill to
Englishmen, especially at times
of national rejoicing.

< <% <
INTER-DENOMINATIONAL

SERVICE

A UNIQUE religious service
will be held in the Concert Hall

THE JUBILEE BROADCASTS

MONDAY, MAY 6th.
(ACCESSION DAY)

11.5 a.m., Commentary on the
Procession to St. Paul’s.

11.30 am.—1230 p.m., Service
relayed from the Cathedral.

6.30 p.m., * Twenty-Five Years”
—Special Empire Jubilee Pro-
gramme,

8.0 p.m., The King's Speech.

10.15 p.m., The Poet Laureate.

THURSDAY, MAY 9th.
11.20~11.50 a.m., Lords and Com-
mons present Loyal Address to
the King; relayed from West-
minster Hall.

(All B.B.C. Stations.)

Poruaaits by Hoppé

NATION AND EM-
PIRE will tune in to
St. Paul’s at 11.30
a.m. on Monday next
for the ‘‘ Thanks-
giving Service for the
protection afforded to
the King’s Majesty
during the Twenty-
five Years of his
Auspicious Reign.”’
The King and Queen
will drive in state to
the Cathedral.

of Broadcasting
House at 7.55 on
Sunday, the officiat-
ing clergy being the
Archbishop of Can-

HIS MAJESTY’S JUBILEE

AccessioN Day, May 6th,
will be notable for the fact
that, thanks to broadcasting,
more subjects of His Majesty
will be participating in a great
national thanksgiving than
ever before.

The relay of the *‘Thanks-
giving Scrvice for the Protec-
tion afforded to the King's
Majesty during the Twenty-

Slowly the cheers of the
crowd will fade into the strains
of the St. Paul’s organ, and at
11.30 the service of thanks-
giving will begin.

The proceedings will be
broadcast by all stations of the
B.B.C., including the Empire
transmitters at Daventry.

i~ P <

RADIO DRAMATIC SURVEY
“TWENTY-FIVE Years’ is
the appropriate title

terbury ; the Rev.
S. M. Berry, D.D., Moderator
of the National Council of
Evangelical Free Churches;
and the Rev. Marshall Lang,
Moderator Designate of the
Church of Scotland.

Part of the London Sym-
phony Orchestra will accom-
pany the B.B.C. Chorus under
the direction of Adrian Boult,
with Thalben Ball at the organ.
During the service there will
be sung ‘““Oh Lord Save the
King,”” an anthem composed
specially for the occasion by
Sir Walford Davies, Master of
The King’s Musick.

<> <= <>
TWENTY-FIVE YEARS OF

BRITISH MUSIC

Rounping  off the pro-
grammes on the eve of Acces-
sion Day will be a concert by
the B.B.C. Orchestra (Section
B), under Sir Henry Wood, of
works by British composers as
first performed at Promenade
Concerts since 1970 (Reg.
9.20). The composers include
Walton, Delius and Bax.

five years of his Auspicious
Reign, ordered by the Lords of
His Majesty’s Most Honourable
Privy Council in the Cathedral
Church of St. Paul, London,”’
will be preceded by a broad-
cast description of the arrival
of Their Majesties The King
and Queen at Temple Bar, and
of the scene outside the
Cathedral. Later will come a
commentary on the Royal
departure from the Cathedral,
given by Commander Stephen
King-Hall, R.N.
Approximately at 11.5 a.m.

the Jubilee broadcast will
open with joy bells. Next, a

commentator at Temple Bar
will describe the arrival of the
Prince of Wales ; crowd noises
will be heard, and then will
follow a word picture of the
arrival of Their Majesties at the
City Boundary. As the pro-
cession moves on the narrative
will be taken up by a com-
mentator outside St. Paul’s
Cathedral which should be
reached at about 11.24.

for the programme at
6.30 compiled by Dr.

Harold Temperly
and  produced by
Laurence  Gilliam.

This radio dramatic
survey of the King's

reign  will deal in
sequence  with:
Accession ; Early

Travels ; Coronation ;
Delhi-Durbar; Pre-
war  World;  the
Great War ; the New
Age; the New Em-
pire; the King and
His Ministers; the
King and His People.

An important feature of the
programme will be the recon-
struction of the King’s Corona-
tion Service at Westminster
Abbey 1n 1910. For this pur-
pose the actual music used in
the service has been recorded
by the Abbey Choir and the
organ, under the direction of
Dr. Bulloch.

At 7.40 p.m. ccmes the
“Empire’s Tribute.”  This
will take the form of loyal
messages of greeting to His
Majesty from all British posses-
sions, including a direct relay
from the Viceroy of India.
There will be relays from
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Southern  Rhodesia,  South
Africa, Australia, New Zea-
land, Canada, and a speech by
His Excellency the Governor
of Bermuda. The message
from Newfoundland will be a
recorded one, relayed from
Ottawa. Finally, the Prime
Minister, The Rt. Hon.
Ramsay MacDonald, will de-
liver an address to His Majesty

on behalf of the United
Kingdom.

THE KING’S MESSAGE

Ar 8 p.m. H.M. The King
will deliver his message to
the Empire from a small room
overlooking the gardens of
Buckingham Palace. The
technical arrangements will be
the same as those for the
Sandringham  broadcast  at
Christmas.  His Majesty will
speak alone from a room
adjoining that in which the
technical controls are placed.
All equipment will be in dupli-
cate, and the lines connecting
the Buckingham Palace switch-
board with Broadcasting House
will be specially chartered
private circuits.

An interesting *‘ postscript '
to the Jubilee programme will
occur at 9.45 when spokesmen
in towns in all parts of the
British Isles will contribute o
the News Bulletin their own
impressions of the events of
Jubilee Day.

<t <= <
FUN IN BRIGHTON

A¥TER the happy but some-

what restrained Jubilee pro-

RUDYARD KIPLING, LL.D.,
D.Litt., the ‘‘ Poet of Empire,”’
whose speech at the Banquet
of the Royal Society of St.
George will be heard on the

evening of Accession Day.

gramme we shall hear (8.10)
mighty fun going forward in
the Brighton Corn Exchange,
where the Jubilee Civic Cele-
brations will be in full swing.
In a special top-notch variety
bill we shall hear the Dancing

Daughters, Norman Long,
Jane Carr, Elsie and Doris
Waters, Nosmo King and

Partner, Anona Winn, Leonard

By The

REVELATIONS IN ‘“ FAMOUS

TRIAL *’

JuBiLEE week will see the
broadcasting of a ‘‘Famous
Trial”” which first gave to
British juries the unassailable
authori  which they enjoy
to-day.  This is the trial of
William Penn, which took

Guide to the Jubilee Broadcasts

Auditor

COVENT GARDEN

NEeVER before has an opera
at Covent Garden been relayed
in its entirety. At 8.10 on
Tuesday next, May 7th, the
whole of “‘La Cenerentola’”
(Cinderella) will be heard, the
cast including Conchita
Supervia, and Pierisa Giri.

THIRTY-EIGHT YEARS AGO St. Paul’s Cathedral saw another Royal Thanksgiving Service on the occasion

of the Diamond Jubilee of Queen Victoria in 1897.

This interesting photograph shows the service in

progress, the aged Queen remaining seated in the royal carriage.

Henry, and Jack Payne and
His Band.

Dance music will be relayed
from Brighton from 11.30 p.m.
to r a.m,

o <% <o
TWO FAMOUS POETS

Froam the Corn Exchange
listeners  will be switched
through an hour later to the
Connaught Rooms, where the
‘“Poet of Empire,”” Rudyard
Kipling, LL.D., D.Litt., will
be heard in a speech at the
annual Banguet of the Royal
Society of St. George. And
then, at 10.15 p.m., we shall
hear the Poet Laureate, Mr.
John Masefield, deliver his
new Jubilee poem.

A great day, in which the
programmes will be of such a
standard that no alternatives
will be called for,

place in the vear 1617, and will
be heard by listeners in the
National programme on Tues-
day next, May 7th, at 8 p.m.,
and in the Regional programme
at 8.45 on May 8th.

Ten years before he tounded
the State of Pennsylvania
William Penn, a Quaker, was
arrested in England for unlaw-
ful assembly while speaking at
a meeting. Leslie Baily’s
broadcast version of the trial
which followed will reveal that
this was the occasion which
gave British jurics the right to
return a verdict according to
their own opinion. In the
Penn trial the judges tried to
insist on a verdict of their
own, and used extraordinary
methods to force the jury to
alter their opinion, without
avail.

“ THE DESERT SONG

A comedy which has never
ceased running since  its
original production at Drury
Lane comes to the microphone
in Jubilee week. Thisis *“ The
Desert Song,”” with Edith Day
and Harry Welchman.  The
popularity of ‘‘The Desert
Song’’ is amazing, and it has
established itself as a firm
favourite in all the provincial
theatres, rivalling even Gilbert
and Sullivan.

Henrik Ege’s radio version
will play for about 11 hour,
and will be given at 7.30
(National) on Wednesday,
May 8th, and 8.45 (Regional)
on May gth. The book and
lyrics are by Otto Harbach and
Oscar Hammerstein.  All the
popular music has been left in,
and the Wireless Chorus and
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The Royal Week—
the Dancing Daughters will be
heard. John Watt is the pro-
ducer, and the Theatre Or-
chestra will be under the direc-
tion of Stanford Robinson.
= <> >

LORDS AND COMMONS

OnLy less important in
Jubilee week than the happen-
ings of Accession Day will be

the presentation of addresses,

to His Majesty by the Lords
and Commons at
I1.20 a.m. on
Thursday next,
May o9th, in
Westminster
Hall.

The address
on behalf of the
House of Lords
will be given

by the Lord /

“THE DESERT SONG.”

Chancellor, the Rt. Hon.
Viscount Sankey, G.B.E., and
on behalf of the House of Com-
mons by the Rt. Hon. E. A,
FitzRoy, the Speaker. These
and the speech by His
Majesty will be broadcast, as
well as a running commentary
by Commander Stephen King-
Hall.
< < <

VARIETY OF EMPIRE

EMPIRE stars will join hands
at 8 pm. in ‘" Empire
Variety ’’ in the National pro-
gramme on Thursday, May
gth. The artists will include
Al and Bob Harvey (Canada);
Afrique (South African Im-
personator) ;  Albert Whelan
(Australian Entertainer); An-
ona Winn (Australia); and
many others. The accom-
paniments will be played by
that popular member of the
B.B.C. Staff, Miss Jean Mel-
ville, who is Australian born.

A special overture to “‘ Em-
pire Variety ’’ has been writ-

Cba
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ten by Frank Tapp, who won
the second prize in the Daily
Telegraph Concert Overture
Competition with his overture
‘“ Metropolis.”” This received
its first performance at a
Queen’s Hall Promenade Con-
cert last August.

A RUSSIAN RESTAURANT
MucH has been said about

the Light Entertainment De-

partment’s new feature, ‘“ The

Edith Day and soldiery in the original Drury Lane production.

Red Sarafan,”” an entirely new
Russian orchestra under the
direction of Emilio Columbo,
formerly Court violinist to the
late Czar of Russia. At 8.45
p-m. on Tuesday next, May
2th, “ The Red Sarafan’’ will

World

be put to the test of a National
{ransmission.

‘““ The Red Sarafan’ will be
directed by the Marquis Vivien
de Chateaubrun, who holds the
British Military Cross as well
as numerous Russian decora-
tions. Olga Alexeeva and
Capt. Sorokin’s Siberian Cos-
sacks will be heard in a pro-
gramme of traditional Russian
peasant music and songs. The
atmosphere will be reminiscent

This vivacious
musical comedy, which has never ceased to run at one provincial theatre or another since its start, will be
broadcast with Edith Day and Harry Welchman at 7.30 on Wednesday (Nat.) and 8.45 on Thursday {Rez.).

of a fashionable restaurant in
the St. Petersburg of pre-war
days. In order not to make
the feature entirely strange it
is proposed until listeners be-
come acclimatised to include a
number of familiar tunes.
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HIGHLIGHTS OF THE WEEK

FRIDAY, MAY 3rd.
Nat., Smetana’s ** Ma Vlast,”
[.—B.B.C. Orchestra (D).
Reg., Vienna Philharmonic Or-
chestra, relayed from Birmingham.
Abroad.
Leipzig, 10.30, The Leipzig Sym-
phony Orchestra.

SATURDAY MAY 4th.
Nat,, ‘ Dancing Through —
pageant of popular music during
the past 25 years: Geraldo and
his Orchestra.
Reg., Smetana's “ Ma Vlast,” Part
11—B.B.C. Orchestra (D). | Speech
by H.RH. Duke of York at
Royal Academy Banguet.
Abroad.
Brussels ”, 6, Beethoven Concert.

SUNDAY, MAY 5th
Nat., 10 a.m., Military Servnce in
York Minster. 5.30 p.m., "Henry

Part

(Shakespeare) 755 p.m.,
Specxal Service in Broadcasting
House.

Reg., 6.45, Music of the British Isles.
B.B.C. Orchestra (E).

Abroad.

Radic Paris, 9, Concert on Anni-
versary of Death of Napoleon.

MONDAY, MAY 6th.

Nat. and Reg., For Jubilee broad-
casts see previous page. 8.10p.m.,,
All-Star Variety from New Corn
Exchange, Brighton. 11.30 p.m.—

am., Dance Music from
Brighton.
Abroad.
9, Handel

Warsaw,

Concert.

TUESDAY MAY 7th.
Nat., ‘The Trial of lelmm
Penn 8.45, " The Red Sarafan.”
Reg., 8.10, “La Cenerentola”
(Rossini) from Covent Garden.
Abroad.
Bordeaux-Lafayette, 8.30, Music
by Bordeaux Composers.

WEDNESDAY, MAY 8th.
Nat., 7.30, ” The Desert Song.”

and Bach

Reg., 845 *The Trial of William
Penn.”

Abroad.

Kalundborg, 8, Scandinavian folk
music.

THURSDAY, MAY 9th.
Nat., 8, “ Variety of Empire.” 10,
** Stegfried " (Wagner) Act 11,
from Covent Garden.

Reg., 8.45, ** The Desert Song.”

PROGRAMMES FROM ABROAD

FRIENDS OVERSEAS

FoReIGN interest in the
Silver Jubilee of King George
1s reflected in the broadcasting
arrangements. American lis-
teners are promised °‘‘high-
lights of the King’s Jubilee
celebrations”” over both the
National and Columbia net-
works, beginning with a relay
of the religious service in
Broadcasting House on Sun-
day evening and including the
Thanksgiving service in St.
Paul’s on Monday and the
Westminster Hall speeches on
Thursday.

The Dutch short wave sta-

‘Holland

tion PHOHI (Philips Omroep
Indie), which is
heard in  British  India,
America and the Straits, will
relay a 25-minute talk on Sun-
day on *' The Silver Jubilee of
H.M. King George V of Eng-
land,” operating on wave
lengths of 16.75 and 19.71
metres.

The talk will be repeated by
Hilversum (N.R.C.V.) on
May 6th.  The speaker will
be Mr. K. D. Koninly, editor of
the daily newspaper Algemeen
Handelsblad, and will be con-
cluded with the playing of
‘“God Save the King.”

DANISH COMMENTATOR IN
LONDON

DENMARK is sending to Lon-
don one of her best radio com-
mentators, Mr. Svend Cars-
tensen, editor of the Danish
broadcast news bulletins. Mr.
Carstensen will broadcast a
word picture of the Jubilee
celebrations, his description
being cabled to Copenhagen
and relayed by wireless.

The Danish network wiil
also relay practically the whole
of the B.B.C. programme on
the evening of May 6th, in-
cluding the King’s speech and
the address presented by Mr.,
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Ramsay MacDonald, followed

by the Variety programme
from the Corn Exchange,
Brighton.

i <bx <

HANS ANDERSEN

THE memory of Hans Chris-
tian Andersen, spinner of fairy
tales, is always cherished in
Northern Europe, and there
will be a number of pro-
grammes commemorating the
Andersen centenary  during
the coming week.

Cne of the most novel will
be  broadcast from Copen-
hagen-Kalundborg at 10.10
p-m. on Tuesday next, May
7th, consisting of a concert of
music by Danish composers
embodying ‘“ H. C. Andersen

DENMARK AND THE JUBI-

LEE. Harald Rud, of the

Danish  State  broadcasting

organisation, who will interpret

the Jubilee speeches as they

are relayed to Copenhagen from
London.

motifs.””  The famous fairy
tales have been translated into
almost as many langnages as
the Bible.

i~ % =it

FOLK MUSIC BY LIVING COM-
POSER

A 75-YEAR-OLD composer,
Von Reznicek, will himself
conduct his commemorative
birthday concert, to be broad-
cast from all German stations
this evening (Friday) at 8.15.
Von Reznicek is one of the few
living composers with folk
songs to their credit, and three
of these, taken from ‘‘Des
Knaben Wunderhorn,”” will be
sung this evening by the
tenor, Heinz Marten.

Vienna also pays homage to
the composer this evening in a
broadcast at 8 p.m. of his
opera “ Donna Diana.”

IS IT CHANCE ?

COINCIDENCE ~ plays some
strange tricks with the Euro-
pean broadcast programmes.

Wireless
World

VISITOR FROM ABROAD. Svend Carstensen, editor of the Danish
broadcast news bulletins, who will give a.running commentary on the
Jubilee celebrations for the benefit of listeners in Denmark.

Often one waits for months to
hear a particular item and
then, for no apparent reason,
the very item in demand ap-
pears in one programme after
another. Can it be that the
station directors work on a
rota system and that, by the
machinations of Fate, certain

pleces are bound to coincide

vear after year?

Ot late I have missed
Schubert’s ““ Unfinished Sym-
phony " in the programme
lists, but to-night it appears in
the programmes of Brussels
and Budapest. Brussels No. 11
gives a special Schubert con-
cert, with the Svmphony Ox-
chestra conducted by Meule-
mans, at 8 p.m., and the ** Un-
finished * is included. The
Budapest version will be heard
at 10.20.

NAPOLEON )
LISTENERS with a working
knowledge of French will be

JUBILEE NEWS from Holland

will be recounted in Dutch for

Colonial listeners by Mr. K. D.
Koninly.

interested 1n two literary pro-
grammes ta be given by Paris
stations.  To-night (Friday)
from 8.30 to 10.30 Paris
P.T.T. and Eiffel Tower will
broadcast a dramatic produc-
tion based on the works of
Gerard de Nerval (1808-1855),
a man of letters who was also
a distinguished traveller
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abroad, but there are several
items deserving of comment,

To-night (Friday), at 9.10,
Beromunster will relay Korn-
gold’s opéra-comique ‘' Der
Ring des Polykrates,”” with the
Berne  Municipal Orchestra.
conducted by Lertz. From.the
same station to-morrow, be-
tween 8.15 and 10.0, comes
Handcl’s opera ** Xerxes,” re-
layed from the Hans Hube
Hall, Basle.

Coming within the category
of opera is Massenct’s three-
act  oratorio ‘‘Marie Mag-
deleine,”” which will be broad-
cast by Bordeaux-Lafayette on
Wednesday, May 8th, the sta-
tion orchestra and St. Cecilia
Choir taking part. Also on.
May 8th Kalundborg will re-
lay Wagner’s ** Tannhduser,”
Acts II and III, from the Royal
Theatre, Copenhagen. And on
the same evening: Toulouse
offers us Massenet’s ‘* Wer-
ther ”” from 8.15 to 11.10.

.\2‘\ < i
THE BRUSSELS EXHIBITION

To-niGuT (Friday) one can

tune in direct to the Inter-

‘“ SEA-DAY *’ festivities will be broadcast from Warsaw this evening.
These Polish highlanders from the Carpathian mountains visited Warsaw
for similar celebrations last year.

On Tuesday, May 7th,
Radio Paris will relay Raynal’s
play ““Napoléon Unique”’
from the Comédie Francaise at
8.30.

< i m
A GOOD TITLE

VaGaBoND songs and foik
music will be heard in Leip-
zig's Folk Play, to be broad:
cast to-morrow evening (Satur-
day) at 8.10. The programme
should be worth waiting for.
Listen for the title: ‘‘Lum-
pacivagabundus.”’

OPERA ABROAD

it Covent Garden Opera
m full swing, listeners may be
disinclined to seek opera

national Exhibition at Brus-
sels. A relay will be provided
by Brussels No. II of a sym-
phony concert at the Exhibi-
tion. )
< <> <

INTRADAS

Music composed 400 years
ago will be heard in the Leipzig
Symphony Concert to-night
(Friday) between 10.30 and
midnight. The programme in-
cludes three Intradas from
““ Venus-Kranzlein,” by Jo-
hann Herman Schein, who was
born in 1580. In 1615 he was
appointed  Cantor to  the
famous Thomasschule in Leip-
zig, and held this post till his
death in 1630.
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(Concluded from page 419 -
of April 26th issue)

Designing

an

N the previous instalment the theoretical considerations underlying

the design of a television amplifier were dealt with and the im-

portance of the valve capacities was stressed. The design is carried

a stage further in this article, and the difficulties attendant upon

obtaining the required frequency characteristic together with an
adequate output are discussed.

HE difficulties attendant upon the
use of triode valves in the modu-
lation-frequency stages of a tele-
vision receiver were discussed

last week, and it was shown that thesc
largely disappear if screen-grid valves be
used. Even then it is necessary to resort
to special corrected couplings, and a series
of curves was given which, with the for-
mule which accompany this article, en-
able the design to be rapidly carried out.
It will be found, however, that although
there is no difficulty attached to the attain-
ment of an even response, even at the
highest frequencies required in television
with a stage gain of a satisfactory, but not
high, order, this involves the use of only
a moderate load resistance on the valve.
Consequently, the maximum undistorted
output obtainable is somewhat restricted.
This is of little importance in the case of
early stages where the output required

from the valves is small, but it may be .

prohibitive in the last stage. This stage
feeds the cathode ray tube and should give
an output of some 28 volts peak for an
average high vacuum tube. Now, if the
stage gain is 16 times only, the input to
this valve must be 28/16=1.75 volts
peak, and the normal operating grid bias
for the MSP4 is 1.75 volts. To be free
from any risk of grid current, however,
the input cannot exceed about 0.75 volt

peak, so that we cannot safely operate with
a lower stage gain than 38.6 times, which
means a load resistance of about 20,000
ohms. We shall be wise, therefore, in
choosing the optimum value of 25,000
ohms, with which the stage gain is 50 times,
for then the input is only 0.56 volt peak,
and there is no danger of grid current.
The response curve of the last stage will
then be like curve A of Fig. 3, reproduced
in the previous instalment, and if we are
to obtain a flat overall response from our
amplifier the preceding stage must not be
flat, but have a rising characteristic. A
certain amount of trial and error must
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Fig. 7.—Curve A shows the response of the

uncorrected output stage, and B that of an

overcorrected penultimate stage, while curve
C represents their combination.

Fig. 8.—Curve A is for a corrected output

stage with R -= 25,000 ohms and L =

10,900 pH., while B and C are respectively

the penultimate stage and the overall with
L = 725 uH. and R = 2,200 ohms.

enter the design at this point. The loss at
1 mc/s is 14.9 db., so that we must choose
a characteristic for the preceding stage
which rises by about this amount. Fig. 5
shows that when L/CR*=4 the rise is
13.0 db. at f/f,=1. This response curve
replotted on a frequency basis for a reson-
ance frequency of 1 mc/s is shown by
curve B of Fig. 7, in which curve A is for
the last stage. The combination of the
two curves gives the results shown at C,
with a total gain for the two stages of 220
times. Even now, however, the response
is not very good, for although the loss at
1 mc/s is only 1.8 db., there is a drop to
4.2 db. at 450 kc/s.

Television Receivers

Amplifier

By W. T. COCKING

Now, we cannot readily avoid this type
of characteristic when using only a single
correcting stage preceding the output
valve, for the shapes of the response
curves of the different stages are not com-

plementary. We cannot properly correct
the output stage, for the load resistance
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Fig. 9.—Curve A is the same as in Fig. 8
but, in curve B, L = 1,286 yH. and R =
3,000 ohms. This gives the overall response
. of curve C,

must be maintained at a fairly high value.
We can, however, apply a small measure
of correction. Suppose we try L/CR*=
0.5, which gives the flattest response
(Fig. 5). Knowing R* we can calculate
L/C, and, as C is known, we obtain the
value of L. We can_ then find the reson-
ance frequency for which f/f =1, and it
18 262 kc/s. The response curve is then
A of Figs. 8, 9, and 10. Curve B of Fig. ¢
1s for the same preceding stage as before,
and curve C gives the new combination ;
a definite improvement is evident, but 1t
is still not as good as we should like.

The Corrector Stage

It is usually better to have a greater drop
at the highest frequency and a more even
response at lower frequencies. Let us try,
therefore, peaking the first stage at
250 ke /s instead of 1 mc/s; the response
of the first stage is given by curve B of
Fig. 9 and the overall response by curve
C. The total gain has now risen to 300
times, but the characteristic is still not
very satisfactory, for the loss at 1 mc/s is
some 5 db., and there is a rise of 2.2 db.
at 650 kc/s. It is evident that the correc-
tor circuit is now resonating at too low a
frequency, so let us try 850 kec/s.
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LF Amplification in Television Receivers—
The results are shown in Fig. 10, in
which, as before, curve B represents the

first stage and curve C the overall
characteristic. It is evident that we have
now found a combination which is likely
14
| 4\
12 4
o B /
8 /
§ | A
/
g ) P4
v 2 C;:H
o N
g -2 \\
o
»n =4 N
& _g N L]
-; Al
\
~10 1t
~12 \
-14
g g g
g g g
FREQUENCY - ¢/s .

Fig. 10.--Curve A is again the same as in
the preceding illustration, but curve B is now
for values of L — 1,000 pH. and R == 2,670
ohms, and curve C represents the overall
characteristics.

to meet even exacting requirements. The
response is even up to 50,000 c/s, after
which it rises gradually to a maximum of
+1.2 db. at 175,000 ¢/s; it then falls to
a minimum of —o0.2 db. at 450,000 c¢/s,
after which it again rises to +1 db. at
800,000 c/s. The fall at higher frequen-
cies is rapid, but at 1,000,000 c/s it is
only —2.9 db., so that it is clear that this
combination is likely to be highly satis-
- factory.

In order to check the design an ampli-
fier was built embodying components of
the values which have just been calculated
and its circuit diagram appears in Fig. 1T.
No doubt was felt on the validity of the
design calculations, but it was known that
these contained certain approximations ; in

An under base view of the experimental amplifier.
sulating mounting of the metal-cased fixed condenser to avoid the
effect described in the text.

partlculal the self-capacity of the correct-
ing coils has been ignored, and it would
not be quite accurate to treat it merely as
increasing the general circuit capacity
owing to the presence of the coupling re-

Wireless
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sistance. Moreover, in any practical am-
plifier unsuspected effects are likely to be
found, and feed-back through stray coup-
lings might appreciably modify the
characteristics.

When first tried out the amplifier of
Fig. 11 gave the measured response curve
A of Flg 12 for frequencies above 10,000
¢/s with a gain of 196 times, and this iIs

obviously very different from the calcu-
lated curve C of Fig. 10. The discrepancy
was far too great to be ignored, and in
order to find out where
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ever, being now 41ppF, and the cause of
this was found to lie in the arrangements
made for the output connections. A multi-
way. terminal-connector was used and the
high-potential output terminal was sand-
wiched between two at earth potential.
Omitting the terminal entirely and using
in its place the condenser terminal on Cr
itself reduced the capacity to a figure
slightly below 35uuF. The complete
response curve then took the form shown
in Fig. 13, and although it still exhibited

the trouble lay the

characteristics of the

output stage alone
were measured and
found to exhibit a

similar departure from
the expected values.
The reason was dis-
covered to lie in the
fact that the strav
capacity across the
output circuit was 64
uplF  instead of the
value of 35uplF
assumed in.the calcu-
lations.

The input capacity
of the wvalve wvolt-
meter employed for
measuring the output
voltage was known to
be 1s5puF, but this

0'5 mfd

< INPUT ——»

100V +

350v+

«—OUTPUT—

J,

HT=-
was intended to be
included in the 35uuF -
for the total capacity, Fig. 11.—The circuit diagram of an experimental amplifier. With
the values of components shown, the frequency characteristic

since in normal opera-
tion the cathode-ray
tube will have about this capacity with
its associated wiring. A search for the
cause of the high stray capacity, there-
fore, was confined to the amplifier, and
two pomts were brought to light which weil
illustrate the need
for care in the con-

struction of tele-
vision  amplifiers.
The  component

used for the output
coupling condenser
C, (Fig. 11) was of
the  metal - case
type, and measure-
ment showed it to
have a capacity of
23upF between its
terminals and the
case. The metal
case was earthed by
its contact with the
chassis, so that this
23/L,uF was fully
effective in aung-
menting the stray
capacity. On
changing this con-
denser for one of
the  bakelite-case
type the response
curve B of Fig. 12 was obtained, and a
comparison with curve A well illustrates
the need for care in the choice of com-
ponents.

The stray capacity was still high, how-

Note the in-

is that of Fig. 13.

some variation from the calculated
response, this was not considered serious
enough to warrant farther investigation.
This curve is very satisfactory indeed,
for the amplifier employed is in no way
complicated, and the only components
used which would not be needed in a
similar amplifier for sound purposes are
the two correcting chokes, which should
not cost more than a few shillings. At the
low-frequency end the response com-
mences to fall at about 100 ¢/s, but it does
not drop below 1.8 db. even at 20 ¢/s.
This is particularly interesting in view of
the fact that it has been stated that
cathode biasing cannot be used with HF
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Fig. 12.—These curves represent the initial

response with the amplifier of Fig. 11, and

the high-frequency attenuation is due to

excessive stray capacity in the output circuit.

The substitution of a bakelite for a metal-

cased condenser, C1, altered the response
from curve A to curve B.
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LF Amplification in Television Receivers —
pentode valves if a good low-frequency
response be required. The curve of Fig.
13 shows that there is no dithculty in main-
taining the low frequencies if souF elec-
trolytic condensers be used to by-pass the
bias resistances. :

Wireless -
World

(3) The most even response is obtained
by correcting each stage individually.

(4) When the output valve must be
operated with a high load impedance to
avold amplitude distortion, full correction
in this stage is impossible, and the over-
all response must be maintained by over-

RESPONSE - db

FREQUENCY - ¢/¥

X
2 s

1,000,000

Fig. 13.—The final response of the amplifier is shown here, and it is flat within - 2 db.
from 20 ¢/s to 900,000 c/s.

At higher frequencies the curve is level
up to 50,000 c/s, beyond which it rises
gradually and reaches & maximum cf
+1.8 db. for frequencies of 200,000 c/s
to 250,000 ¢/s. The response then falls
to a minimum of — 1.8 db. at 500,000 c¢/s,
after which it again rises to +0.8 db. at
800,000 ¢/s. For frequencies higher than
this the output steadily falls, and at
1,000,000 ¢/s the loss is —3.6 db. The
characteristic is actually better than i
appears at a cursory glance, for one is at
first apt to pay too much attention to the
variations at high frequencies.  The
response is even within +1.8 db. (a maxi-
mum variation of 3.6 db.) over the enor-
mous range of 20 ¢/s to 940,000 ¢/s. A
variation of this order over the range of
50 ¢/s to 10,000 c/s is often considered
good in a sound amplifier, but the ratio
of maximum to minimum frequencies is
only 200-1 compared with the ratio of
47,000-1 for the television amplifier !

Before concluding, it may be as well {o
summarise the chief points which arise in
the design of television amplifiers: —

(1) Triodes cannot be used easily on
account of their low input impedance at
high frequencies.

(2) Even with screen-grid or HF pen-
tode valves, simple corrector circuits are
necessary.

For the circuit of Lig. 4 the following
formulae apply :

At low frequencies :

gk (1)
Where A - stage gain.

g -= mutual conductance (A/Volt)

I - resistance in ohms.

C — stray circuit capacities,
(usually about 35ppl’) in |
farads.

L. = inductance in henrys.

f1 == resonance frequency, cfs.

@y - 2mfy
Choose the values of I./CR2 and f/f, for

the response required irom Fig. 5, fif, !
being for the maximum tolerable drop at
the highest frequency required,  The
resonance frequency f, is then the highest
frequency required divided by the value
of f{f,, and

L == 1/w*C (2)
then R can be found at once from the
value of L/CR? selected.

correcting a preceding stage.  The
response is not then as flat as in (3), but
can usually be made very good.
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{5) At low frequencies the design fol-
lows normal practice, and no special pre-
cautions are necessary. Cathode biasing
can be used.

(6) Care must be exercised in the choice
of layout and components in order to keep
stray capacities at a minimum.

No mention has been made of phase
distortion in this article, in spite of the
fact that this may prove important in
television reception. It is likely to occur
at both low and high frequencies, and the
correction circuits employed for maintain-
ing an even response also tend to correct
for phase distortion at high frequencies.
In general, however, the degrees of cor-
rection necessary for a minimum of both
types of distortion are not the same. At
the present time phase distortion seems
less important than the maintenance of
an even frequency response, but there is
no doubt that it will have to be considered
in the future, and the writer hopes to deal
with some of its simpler aspects in a
further article.

High Fidelity

Tribulations of the Set Designer

By “CATHODE RAY”

HEN we engineers are surprised
at our work by non-technical
intruders they point to the up-
ended receiver chassis with all

its exposed entrails, and in various fatuous
terms express their wonder at the vast
intelligence that is able to cope with such
dark mysteries. While gratetully accepi-
ing the compliment for what it may be
worth, we know quite well that our real
problem is not how to design; it is to
know what to design.

Sales managers are reviled for taking
bigger salaries than the men who do the
productive work ; but if they succeed in
finding out what their customers really
want they are worth all their lions’ share.
Then, it is simply a matter of doing the
job; and, of course, the engineer can
always be counted upon for that, if he
isn’t hustled too much.

As for the sales manager, poor wretch,
he is in exactly the position of the Chal-
deans, the astrologers, the sorcerers, and
the soothsayers, when they were com-
manded to interpret the dream of King
Nebuchadnezzar, who, you remember,
was totally unable even to relate te them
his dream. So when a Daniel appears it
is only fitting that he should be richly
rewarded, even to being appointed third
on the Board of Directors.

Suppose the technician, who is not gifte
with a spirit of divination, tries to meet the
need of the public direct. A Man in the
Street, who thinks it would be great fun
to heat broadcasts from the more remots
and uncensored parts of Europe, tells him
he wants a powerful receiver. To an en-
gineer a powerful set is one giving a large

output power—a big noise, in fact; and
very often this type of receiver has only
a very moderate range, or it may even be
designed for local station reception. So
here is a bad misunderstanding at the
start.

Or perhaps the designer takes it almost
for granted that people want reproduction
as true to the original as possible. Having
lavished all the skill of his craft in achiev-
ing this, he 1s grieved to find that his
product is rejected in favour of a com-
petitive set that gets a few more stations
or is a few shillings cheaper. And when
he asks if the superbly faithful quality of
his receiver does not count for something
in its favour he is told that the other is
‘“good enough,”” or perhaps even better,
because it is ‘““mellower’’ and freer from
hiss and sideband splash. All the time he
could have given them that (at some sacri-
fice of conscience, perhaps) if only he hail
known'! .

No; the commercial designer is wise 0
work on the clear understanding that he
1s responsible for producing what his firm’s
sales staff ask him to produce, and not
for interpreting the public demand.

What We Want

That demand is as capricious and elusive
as the obscurer phenomena of radio appear
to the uninitiated. It is a strange thing
that I, and all the people I know, and the
people they know, unanimously want re-
ceivers giving good reproduction, and re-
gard the reception of foreign stations as
a secondary consideration. And yet—
contradict me if you can—no short-range
high-quality recetver intended for quan-
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High Fidelity—

tity production has ever been a commercial
success. There is a gratifyingly large
specialised demand ; but all the nationally
advertised (and sold) brands are intended
for range first.

I have already' had something to say
on the apparent preference for bad tone
(judged by technical standards). Now we
are beginning to hear a lot from America
about ‘‘high fidelity.”” One wonders
whether it is a genuine trend towards
better quality of reproduction, or merely
a device for combating “‘ sales resistance.”
If it becomes generally noised abroad that
high fidelity is the latest and best thing to
have, then you may be sure that all sets
will have to have it, quite independently
of what they really are. That is rather
unfair on those manufacturers who really
do provide high-fidelity reproduction ; be-
cause their sets, being more expensive, will
not sell like others that are burdened only
by the name. Still, it will be a * high-
fidelity ** year, no doubt.

Whatever is done within the receiver-—
and quite a lot can be done—there is
always the handicap of a restricted audible
frequency scale ; the stations are crowded
together so much that if the valuable top
octave is received it is almost invariably
defiled by strange mutterings and jang-
lings, or, perhaps, even by Nazi impreca-
tions.

How it Can Be Done

There are two ways of having really
good quality of reproduction. One is to
live close to a main broadcasting station,
so that no other transmission is strong
enough to-cut into any part of its radiated
frequencies. The receiver has to he
properly designed, of course; but that is
at least a possibility.

The other is to redistribute all the wave-
lengths of Europe so that they are two or,
preferably, three times as far apart as they
are now. Technical men would do it to-
morrow-—or perhaps even to-day. Politi-
cal considerations, national prestige, and
so forth, are the controlling forces, and
technicians have no say in these matters.

There is a variation of the second
method which almost deserves to be re-
garded as a third. It has been referred
to several times in this journal—the single-
sideband system of transmission. By sup-
pressing one of the two sidebands that
carry the programme in the existing sys-
tem double the space is left for the other,
and one appears to get, by a technical
device, the scope for full-tone reproduction
that the politicians withhold.

The word appears is used deliberately.
I was speaking to a. very famous broadcast
engineer who was enthusiastic about
single sideband, and ventured to suggest
that the politicians might see in it a chance
not to double the quality of transmission
but to double the number of stations. He
looked hard at me. ““The s would! "’
he said.

Wireless
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“The Wireless World”
AC Short-wave Converter

A Test Report Conducted at Our Invitation

By “ MICROM ”

HIS very interesting addition to
The Wireless World series of re-
ceivers and converters  was
received on loan on Saturday
afternoon, April 13th, and was immedi-
ately put into service in conjunction with
a simple AC receiver employing 2 HF
stages with AVC and a double-diode out-
put pentode delivering, when fully loaded,
about 3 watts to a moving-coil loud
speaker.

Although conditions were very poor on
Saturday afternoon, sufficient stations
were tuned in at comfortable to full loud
speaker strength to enable an accurate
calibration chart to be drawn up for both
ranges.

Among the stronger stations received
were DJA on 31.38 metres and DJN on
31.45 metres—both of which were giving
signais of excellent entertainment value.

Just after 5 p.m.—two of the U.S.
stations carrying the ** Five Hours Back "’
relay were heard successfully—but rather
weakly-—they were W3XAL on 16.87
metres and W2XAD on 19.56 metres,
but it was interesting to note that even the
B.B.C. were having some difficulty in
relaying on this occasion.
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Wavelength calibration of the oscillator on
range one with an IF of 450 kc/s.
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A more extensive test was made on
Sunday, having now calibrated the re-
ceiver, and at 4.30 p.m. really excellent,
perfectly steady signals were obtained
from DJE on 16.89 metres.

What appeared to be LSL on 14.18
metres, the 'phone station at Hurlingham,
Buenos Aires, was also tuned in at 32 deg.
and GSG on 16.86 metres, directive east-
wards of Daventry, could just be heard
below DJE. There appeared to be no
lack of sensitivity on the lower end of
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Range two oscillator calibration using an
IF of 450 kejs.

Range 1—as is often the case with short-
wave receivers—but numerous ’phone
channels and commercial Morse stations
were tuned in below 17 metres.

Towards the top of Range 1 Moscow,
on 25 metres, was an excellent signal--
and PHI and GSE were fairly good
signals round about 5 p.m.

On Range 2 in the early evening, in
spite of the poor conditionsstill obtaining,
numerous short-wave broadcasters were
tuned in, the best being VK2ME on 31.28
metres, at about R7—100 per cent. intel-
ligible, Rome, on about 31.13 metres,
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AC Shert-wave Converter—

Rg -+, excellent, OXY on 49.5 nictres, a
very good signal, 100 per cent., and many
others.

Later in the evening WIXK (formerly
(WIXAZ), on 31.35 mctres, was picked
cut, the 31-metre group at fair strength
round about 11.30 p.m., and at this time
both DJA and DJN were enormous
signals, DJN, incidentally, appcared to be
radiating two carriers—both modulated---
and located below the 31-metre band.

Many signals were tuned in on both the
20- and 4o-metre amateur bands.

With only one signal frequency tuning

Wireless -
Worrld

circuit and a fairly low IF frequency some
second channel interference was bound to
be present on a few stations, but in no tase
was it serious, and in this respect the con-
verter compared very favourably with
other types used by the writer.

There was also, too, a tendency for the
grid circuit trimmer to change the fre-
quency of the oscillator, but this cffect
was not sufficiently pronounced in any
way to spoil the performance of the con-
verter, which was generally easy and
simple to operate and should be well
suited to the needs of many Wireless
World readers. -

Short-wave

Growing Popularity

colleague in the United States brings

up several intriguing points con-
nected with short-wave broadcasting. The
different attitude towards short-wave recep-
tion over there comes as rather a shock to
one who has become thoroughly steeped in
the British views of the short waves.

In the States the average owner of a
broadcast receiver has no {foreign pro-
gramme of any kind available to him. A
short-wave receiver, therefore, brings in a
completely new set of stations and the
handling of 1t becomes a truly thrilling busi-
ness. Here, n this country, many of the
short-wave stations that we hear are merely
old friends on a new wavelength; and, in
any case, reception of foreign programmes
is such a commonplace event that none of
us think anything of it.

QOur main interest here in short-wave
broadcasting is undoubtedly the reception
of programmes from America and Australia.
Several Wireless World readers have openly
stated that their sole reason for the main-
tenance of a short-wave receiver is that they
want to hear Amos 'n’ Andy, and, perhaps,
Father Coughlin! This, admittedly; cannot
be done with any sort of reliability on the
medium wavelengths.

The extraordinary vogue that the short
waves are enjoying in the States, however,
is undoubtedly due to the fact that it is
their one chance of receiving foreign
stations; and they certainly appear to be
making the most of it. Radio periodicals
over there are full of lists of * short-wave
scouts '’ and  short-wave baronets,”” who
claim to have achieved wonderful long-
distance feats, and they are fast usurping
the position once held by the * wireless
expert’’ who knew all about the valve and
how it worked!

Commercial short-wave reccivers are
listed in their hundreds, whereas in this
country the few firms who manufacture
them intend them chiefly for export. Per-
haps one day when all local broadcasting
is carried out on ultra-short waves with a
limited range, our only hope of receiving the
Europeans (even if we want to!) will be to
go up to the short waves. Who knows?

Conditions during the past fortnight have
been extremely good, especially on the
shorter waves, and the 19- and 235-metre
bands have been productive of very strong-
signals from America with great regularity.
Pittsburgh (W8XK) stili stands out above
all the other American transmissions.

Q‘ LONG and interesting letter from a

Broadcasting

in the United States

Incidentally, one does not often see
references to the truly excellent quality of
the average American transmission. A
high-quality receiver is becoming more and
more worth while for the short-wave
listener, especially as he is not often likely
to be troubled with 9-kc. beat-notes.

It is, of course, a simple matter for the
transmitter to make full use of the large
amount of ‘‘ spread ’’ that is possible, but
the receiver (generally by the excessive use
of reaction) rather spoils the picture.

This in itself is a strong argument in
favour of the use of HF amplification,
which reduces the tyvranny of the reaction
control as well as making the handling of
the receiver more pleasant in other ways.

New stations heard recently include
XAM, a Mexican, on 26 metres at mid-day ;
COH, Havana, in the 31-metre band durii)g
the evening; HJ1ABH, a new Colombian
station, in the 4g9-metre band late at night;
and several unidentified stations which are
being closely watched.

The 49-metre band is becoming rather
“full ” during the evenings on account of
the tremendous strength with which some
of the European stations come in. This
same shortening of the skip-distance has
been noticeable on the amateur bands.

MEGACYCLE.

A STUDY IN INSULATION. A close-up of
the base of one of the giant aerial masts at
the Telefunken short-wave station at Nagoya,
Japan. The station maintains a regular
telephone service with Berlin,
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In Next Week's Issue :—

Modulated
Test Oscillator

Self-contained Screened Oscillator
of Wide Range

HE adjustment of the modern re-
ceiver is greatly facilitated by a
madulated oscillator which can be
adjusted to provide a signal of con-
trollable strength and of any desired fre-
quency.  Complete  screening  of  the
equipment is necessary if the signal is to
be applied to the receiver at the desired
point only, and this is most readily
achieved by including the whole appara-
tus, with 1ts batteries, in a metal con-
tainer, and by employing screencd out-
put leads.
The range covered is 100-1,750 ke;/'s in
four bands with built-in coils, so that
there is a signal available throughout the

“whole of the two broadcast bands, and

also at the intermediate frequency em-
ployed in a superheterodyne. Not only
are low intermediate frequencies in the
neighbourhood of 100-130 kc/s catered
for, but frequencies in the region of 450-
465 kc /s, which are becoming more widely
used, while the range also extends to the
high frequency used in single-span re-

cceivers.  Calibration is readily carried
out.
The modulation is obtained by a

separate valve, and a switch is provided
to give an unmodulated output when re-
quired. The HT battery 1s of 16} volts
only, and the total current consumption
under 1.2 mA., while reliable oscillation
can be secured with a voltage no greater
than g volts, so that ampic zllowance is
present for falling battery voltage. A
small unspillable accumulator is used for

LT.

LIST OF PARTS

1 Two-gang condenser, (.0005 mfd. Polar * Minor *’
1 4in. length ! in. shaft and shaft connector Buigin
1 Dial (General Radio Type 7U347) Claude Lyons
1 Coil assembly (sce lext)

1 Choke, 3 hoenrys, tapped Varley DPi8
1 HF choke Buigin HF10
2 Metaltised resistances, 100,000 olims, 1 watt Dubilier

CAnplion. Erie, Ferranti, Graham Farizh, CLurde
Lyons, Polar-N.S.F.. Watmel)

1 Wire-wound potentiometer, 5,000 ohm= Claude Lyons

Clarostat M-5

Fixed condensers, 0.0001 mid. T.C.C. Type M
Fixed condensers, 0.01 mfd. T.C.C. Type M
Fixed condenser, 0.2 nid. T.C.C. Tubular Type 250
(Bubilicr, Graham PFarish, Peak, Polar-N.S.F,

T.M.C. Hydra)
Rotary switch, single-pole. 4-way
Toggle switches, on-off

(Bulgin)

Valve hoiders, {4-pin, bascboard mounting
Eddystone 949

-roN

Kahi
Claude Lyons 728

N

e

2 Grid battery clips Gripso 36
2 Wander plugs Eelex
2 Spade terminals Eelex
1 Screening cabinet Eddystone 975
1 yard Screening sleeving Goltaene
2 Crecodile clips Bulgin GR6
1 Aceumulator, 2 voits, 12 amp.-hr., unspillable

Ever Ready $12%
Drydex

-

GB Battery, 16} volts
Valves: 2 Cossor 210 LF,
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BroapcAasT BREVITIES

By Our Special Correspondent

Tape or Disc?

\/ HILE cxperts at home

learnedly discuss the rcla-
tive merits f the different
systems of recording for Empire
broadcasting purposes, a letter
reaches me from a correspondent
who deserves a hearing, if only
because he lives in far-away
Singapore.

*“ I‘rom my observations,”’ he
writes, *‘ the hiss in a stecl tape
recording increases with each re-
playing. Disc recording is cer-
tainly better, and, under short
wave conditions, indistinguish-
able from the original.  Could
not the B.B.C. use disc record-
ing for the Empire broad-
casts? '

The Engineers’ View

Contact with B.B.C. engineers
has led me to believe that they
are actually in favour of discs
themselves, and scveral types
are being experimented with at
the moment. The trouble, of
course, is that the ordinary disc
has such a short playing time,
necessitating the use of a stop
watch and extreme care when
attempting to obtain the effect
of continuity.

One spool of steel tape will
run for twenty-five minutes, in
the manner of a talkie film.

Future of Film. Recording

And, while on the subject of
films, it is worth mentioning
that the engineers have high
hopes that the coming of tele-
vision will provide a good excuse
for switching over exclusively to
film recording. Iilm will be
used for most television broad-
casts, both for first performances
and also repeats. What could
be more logical than to use filin
sound tracks for ordinary sound
programmes, sceing that the
necessary recording cquipment
will be i situ at Broadcasting
House?

The Empire Orchesira

My Singapore friend puts in
a good word for the B.B.C.
Empire Orchestra, which, under
Eric Fogg, has been pursuing a
somewhat surreptitious existence
since it was founded last
autumun, although its leader is

none other than the famous
Melsa.
“1 find,”” he writes, ‘' that

my premature criticisms of the
Empire Orchestra were un-
founded, for they are showing
themselves to be an excellent
musical combination. Their
programmes are very well
chosen with a view to suitability

tor short-wave broadcasting, for
they never play veary ‘heavy’
music.”’

They Want to Listen

This is, of course, cne man's
opinion, but 1 have a feeling that
it represents the view of a large
number of short-wave Britons
abroad who are anxious to make
the British programmes the
mainstay of their broadcast
entertainment, despite the blan-
dishments of thinly disguised
propaganda transmissions from
other countries,

The Language Question

Last week I spent several half
hours listening to the English
broadcasts from Zeesen. So far
as I could make out through a
haze of atmospherics, the
““news ’’ was innocuous enough,

consisting of isolated sentences

Free Jubilee Music

’I‘HE Performing Right Society
has joined hands with the

B.B.C. i« permitting owners ot

wircless sets to rediffuse copy-

right music broadcast during

Jubilee wecek.,

‘“1t should be noted, how-
ever,”” states the B.B.C., * that
any descriptions of the sceae
outside St. Paul’s Cathedral on
the occasion of the Silver Jubilee
on May 6th must not be re-
diffuscd to the public anywhere
along the route by which the
Rovyal Procession will pass -cast
of Charing Cross station.”

K I N

Television in Jubilee Week

OW definition television pro-
grammes go by the board

on Monday next, Accession Day,
and there will be only one tele-

THE KING’S INTEREST in radio extends to the manufacturing

processes. This photograph was taken when His Majesty visited the

H.M.V. factory at Hayes and watched radiograms and records in
the making.

from British newspapers which
might be construed as favourable
to the Fatherland. But why is
the bulletin in English?

Suppose  Daventry were to
start up to-morrow in German,
or Russian, or Polish?

Would the countries con-
cerned extend the right hand of
fellowship, or the frozen mitt?

vision programme from Broad-
casting House during the week,
viz., on Wednesday, when an
attractive bill is promised.

In addition to songs by Marie
Dayne, and*'* Bits and Pieces ”’
by Leslie Childs, there will be
Gus Chevalier, the comedian,
Anna Marita, the ballerina, and
the Macdonald Dancing Twins.

Tantalising

Many cf these television pro-
grammes can be thoroughly en-
joyed as ordinary sound broad-
casts on the 296.6-metre wave-
length, but there are some tan-
talising items that make one
want to tear the back out of the
loud speaker.

Would it be adding inzult to
injury to ask Eustace Robb to
deliver  running commentaries
for ihe sake of listeners who
have not bothered to install
television equipment?

L I T = )

Acoustics of St. Paul’s

S was first mentioned in these
columns many months ago,
the B.B.C. engineers have spent
a good deal of time in St. Paul’s
Cathedral in their endeavours to
overcome the execrable acoustic
shortcomings of Wren’s master-
piece.

The results will be apparent
on Monday next, though it is
not only with the Thanksgiving
Service that the engineers have
been concerned. Actually, Mon-
day’s great event will be the pre-
cursor of regular broadcasts from
the Cathedral for the benefit of
Empire listeners,

Cathedral Services for the
Empire
June gth next will sec the first
of a series of special services
arranged by the Dean and Chap-

ter in co-operation with the
B.B.C. These will be held on
the sccond Sunday of each

month at 2.15 p.m., and added
importance will accrue from the
fact that it is intended to
assemble, by means of a special
appeal, a congregation drawn
from the relatives and friends of
persons resident in various parts
of the Empire.

[ R E T =

Broadcasting frem the Zoo
HE annual visit which the
Zoo Man and Uncle Mac
pay to the Zoological Gardens
takes place on May 21st, when
the Reptile House will again be
the control point for a network
of cables and microphones.
The engineers long ago aban-
doned the ‘° wireless pram,”’
which paraded the grounds to
provide a-wireless link between
the animal artists and the
B.B.C. control room. The chim-
panzces and baboons now add to
the ties of kinship a direct cable
connection  to  Broadcasting
House.
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An improvised aerial.

On the Kerbside

IHOPE that all of you who intend to
come up to London to view the Jubilee
processions are not forgetting to equip
yourselves with vest-pocket headphone
portables. Loud speakers are provided for
those fortunate individuals who are
opulent enough to loll in lordly state in
one of the stands, but for poor people
like you or me who find ourselves hard
put to it to meet the bookmaker’s weekly
account nothing is being done and we
are to be left to shift for ourselves.

The enjoyment of seeing the processions
will be greatly enhanced if people on the
kerbside can listen to the commentators’
description of the various personages and
scenes. These commentators are to begin
work at breakfast time and so the weary
hours of waiting will be pleasantly whiled
away. I think, however, that the B.B.C.
are making a grave mistake by not broad-
casting programmes throughout the pre-
ceding night. From personal experience
of the Coronation in 1911 I can vouch
for the fact that crowds will commence to
assemble long before midnight on the pre-
ceding night, and no better opportunity
could exist for popularising broadcasting
than a cheerful all-night vaudeville.

However, 1 do strongly advise my
readers to leave nothing to chance. If
they will equip themselves with a vest-
pocket portable I do assure them that they
will be infernally grateful to me for the
suggestion, for there will be plenty of
foreign programmes to listen to until a very
late hour, even if some of the ‘‘ sponsored
programme *’ stations do not seize the
opportunity to put special all-night Eng-
lish programmes on the air.

Apart from this, it must not be for-
gotten that American time is several hours
behind ours and a short-wave set will do
wonders, more especially as there are
literally hundreds of flag poles in which a
drawing pin can be stuck to attach an im-
provised aerial. In connection with the
latter, I well remember that during the
Coronation festivities I was able {o
put into practice the dart-throwing skill
obtained by long sessions in many of our
ancient hostelries and astonish the people
round about me by slinging up a wire and

receiving Fiffel Tower time signals on a
crystal set, although strangely enough, I
caused more interest by playing a portable
gramophone of my own design and con-
struction, such things being then, I believe,
quite unknown.

Well, don’t forget to look out for me in
the crowd.

These Voice Filters

OME inventors never seem to be happy

unless they are delving into the whys-

and wherefores of various human short-
comings and seeking means wherewith to
overcome them. The latest instance of
this is a learned professor who, so he says
in a letter, was much struck by the un-
intelligibility of the accent of the local
inhabitants while staying recently in a
Northern seaside resort.

Probably if he ~had mentioned the
matter to one of the aforementioned in-
habitants he would have been struck with
something else besides their accent. How-
ever, I think I know what he means, for
I have suffered myself, at times, even
though, having an aunt who was born in
Blackpool, 1 might be expected to com-
prehend some of the lingo.

Comprehensible 10 those of other parts.

But we will let the Professor speak for
himself.

‘“ Patient and prolonged investigation
in my laboratory,”” he writes, ‘‘ has re-

‘vealed to me that Northerners are incom-

prehensible to me and my fellow-
Southerners because their speech suffers
from severe high-note attenuation. Upon
discovering this state of affairs I hastily
rigged up a microphone and special ampli-
fier fitted with a high-note booster of my
own design, and, on inducing a native from
those parts to speak into the microphone,
I was enabled after a little adjustment to
cause the sound of his voice to be indis-
guishable - from that of a B.B.C.
announcer.

““ Further experiment disclosed that the
accent of certain B.B.C. announcers is
often offensive to Northern natives simply
because their voices are unduly rich in
high notes. By the use of a high-note
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attenuator I was able to correct this and
go even further and cause the announcer’s
voice to sound like that of my Northern
assistant. By thus finding the common
denominator of the English language I
hope eventually to produce a portable
filter unit which, when used by an inhabi-
tant of any part of England, will enable
him to be comprehensible to those of
other parts.”

It is noteworthy that the learned pro-
fessor preserves a discreet silence on the
subject of Welsh and Scotch, and I can
only presume that these languages contain
spurious frequencies which may be likened
to the filter-passing virus of many diseases
which continue to baffle medical science.
For my own part I strongly resent these
attempts to interfere with the rich accents
and idioms of our local dialects and thus
produce an emasculated, uniform and
simpering sort of language such as the
B.B.C. Advisory Committee would like to
foist on us. The first time that the B.B.C.
attempt to use one of these filters in the
control room I intend to give up my
licence.

Slackness

IT is astonishing how increasingly slack
people seem to be getting concerning
the necessity of strict accuracy in their
written and spoken statements, a matter
about which most of us were very pain-
fully instructed in the days of our youth.

I am not thinking so much of honest,
straightforward lies as to those little half-
truths, petty inaccuracies and terminolo-
gical inexactitudes to which most people
seemn becoming increasingly addicted. As
everybody knows, the great feature of
this Jubilee year is the publication of
books dealing with the history of the past
twenty-five years, and the showing of ex-
hibits depicting, pictorially or otherwise,
the progress in various branches of human
activity since 1910. Such exhibits deal
with a multitude of subjects, including
aviation, wireless, gramophones, medical
science and suchlike things.

Only recently I was at one of these
shows and immediately several examples
of glaring inaccuracy struck me in the
eye. The subject dealt with was, of
course, wireless and its allied subjects,
and one particular instrument was labelled
1902, whereas I myself possess the
original invoice of one purchased in 1899.
Apart from this particular inaccuracy,
1902 was not covered by the present
reign, a fact which the young stand
attendant to whom I spoke doubted.
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Part XX.—Selectivity in the HF Amplifier

FTER explaining why selectivity obtained by means of reaction
is normally of the worst possible kind, the author goes on to
deal with the question of the numerical evaluation of selectivity in

“ cascade > tuned circuits. The

subject is treated from the dual

points of view of high-note retention and immunity from interference.

E have seen that, in theory,

almost any degree of amplifica-

tion can be obtained from a

simple detector valve with the
aid of reaction, but that, even apart from
practical difficulties, this method of ob-
taining pre-detector amplification 1s un-
satisfactory owing to the prodigious loss
of high notes to which it gives rise. In
consequence, we examined the posstbility
of obtaining the amplification we needed
Ly using a valve before the detector. In
doing so we found that provided we used
a screened valve with an anode load con-
sisting of a tuned circuit we could attain
the resuits we required.

The question at once arises whether, in
adding a second tuned circuit at the same
time as the amplifying valve, we have not
come back to our original difficulty of
over-sharp tuning, with its consequent loss
of high notes in the music eventually
reaching the loud speaker.

The resonance curve of a tuned circuit
can be measured by making usc of a cir-
cuit on the lines of that of Fig. 105. Here
an oscillator feeds encrgy into a small pick-
up coil Lo which is connected in series
with the inductance, inherent resistance,
and capacity of the tuned circuit whose
resonance curve 1t is desired to measure.
By tuning the oscillator over a small range
of frequencies which includes that to which
the circuit is tuned, and observing by
means of the valve voltmeter the voltage
developed across the tuned circuit at each
frequency, we obtain the data from which
we can plot a curve of the type of those
shown in Fig. 106.

cither higher or lower frequencies lower
voltages are obtained, and the selectivity,
or power of discrimination between
neighbouring frequencies, shown by the
circuit can be expressed by the ratio of
the voltage at resonance to that at any
other arbitrarily chosen frequency. It is
quite clear that of the curves in Fig. 106
that at a refers to a more selective circuit
than that at b.

Adjacent-channel Selectivity

It can be shown that, provided we re-
strict oursclves to considering the response
of a tuned circuit to frequencies reasonably
near to that at which it resonates, we can
find the selectivity or plot the resonance
curve of a tuned circuit from a knowledge
of the ratio of the inductance L. to the
equivalent scries resistance » of the com-
plete circuit.- If the voltage across the
tuned circuit at resonance is Vo, and
that across it for a frequency = cycles
from resonance i1s Vu, then Vo=
, WAL
Vu \/1 + (47m) (7> .

The complete square root, which we
will hereafter abbreviate to s (for selec-
tivity), tells us by how much we must
multiply the voltage at n cycles from
resonance to get the voltage at the reson-
ant point. If s=4 at 10 keys off tune,
the voltage at this frequency is one-quarter
of that at resonance, and we speak of the
circuit as being “‘four times down at 10
ke/s off tune.”’

The expression for s is rather a trouble-
some one to evaluate quickly for a rapid

comparison of the

OSCILLATOR

sclectivity of different
A circuits ; actual values
of s are therefore
shown for L/ ratios
up to 500 in the curves
of Fig. 107. Separate
curves are given for 5,

IR

vV

A ||

9, 18 and 27 kc/s off
tune.

Fig. 105.—-Method of measuring the resonance curve of a tuned
The voltage across C is observed on the valve voltmeter
VV for a number of different frequencies.

circuit.

As we already know, the voltage is
greatest at the frequency of resonance;
that is, at the frequency for which the
reactances of I and C are equal. For

With the aid of
these curves we are in
a position to compare
at once the selectivity
of a reacting detector with that of a set
containing a high-frequency amplifier,
and thercfore employing two tuned cir-
cuits. If we assume that at some particu-

lar frequency the ratio L/7 of the tuned
circuits in the amplifier 1s 10, then we sce
from Fig. 107 that at 5 kc/s off tune each
circuit has its response reduced to 1/1.18
of that at resonance. For two tuned cir-
cuits the overall response will be the square
of this, or 1/1.39; that is, the amplificr
will pass 72 per cent. of the side-bands,
representing high notes of frequency
5,000 cycles.

If the gain of the stage is assumed to be
fifty times, then to get equal amplification
by means of reaction we shall have to
reduce 7 to one-fiftieth of its normal value,
thereby increasing L /7 to 500. Reference
to Fig. 107 shows that with L/r raised to

i

110N

: AT

N AIERR\
X
ZaVERYAN

-— 0 —
ke/s OFF TUNE

Fig. 106.—Typical resonance curves as

derived from measurement ; curve a cor-

responds to a selective, b to an unselective,
tuned circuit.

this value s becomes 30, making the res-
ponsc at 5 ke/s off tune one-thirtieth that
at resonance. In this one tuned circuit
side-bands are so cut that only some 3
per cent. of a §,000-cycle note will reach
thic speaker. The loss at this frequency 1s
thus some 35 times as great as when
using the extra tuned circuit necessitated
by the valve, although the amplification
afforded is in each case the same.

To point the moral that reaction, if
overdone, is ruinous to quality, it may be
noted that twenty tuned circuits, each of
L/7r=10, are necessary to reduce the res-
ponse at 5 kc/s off tune to that given by
the single circuit with reaction enough to
increase the signal-voltage across it fifty
times. If each tuned circuit after the first
were associated with an amplifyins stage
giving a gain of fifty times, the totzl am-
plification would be such that if by some
miracle it could be applied to a halfpenny
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it would produce a. sum of money so
stupendous that one second’s interest on
it would relieve Great Britain of all taxa-
tion for a million million years. Which all
goes to show that reaction is

\Wﬂmﬂ@@@ ».
Werla

9 kc/s” for a series of circuits for each
of which L/r=10 we only have to mul-
tiply 10 by g to find # x L/7, and look up
the required figure on the curve corre-
sponding to the number of tuned circuits

about the worst possible
way of obtaining amplifica- 13:883 383
tion. 6,0 19 “

Unfortunately for the set- i»ggo
designer there is another 3,000 \
angle to this question of loss W 2,00 \
in high notes due to over- z \lA
sharp tuning. While it is F o 1000l\ \ \
essential that we receive, tre 800 3 ‘\‘
with the desired carrier, the © S9N e S ASDED
sidebands corresponding to = 400 \ JARN
the who!e mpsicgl pro- ~ zgg W\
gramme, including its high- < \ (WA
est notes, it is also essential | \ [\
that we exclude the carriers 5 123 AL
at least of the transmitters z 60 us
working on adjacent fre- 2 ig__ﬁ%ﬁ, \ \\ \3\
quencies. We therefore re- * 300N
quire a resonance curve that g 20, \
has a flat top and steeply F N{ \
falling sides. P 10 L\

Some approximation to s o Y
this can be obtained by 5 NN
using a large number of ; AN
fairly flatly tuned circuits in i N N
cascade. Where a number “
of circuits are so used the 1
overall s is found by raising 8 g 38 §§§ g8 S888¥8 & =
the s-value for one circuit & & 7
to the appropriate power— nx % (kc/s OFF TUNE x %- RATIO OF CIRGUIT}

squaring for two circuits,
cubing for three, and so on.
To enable the reader to find
for himself the behaviour
of any series of tuned circuits in which he
may be interested, Fig. 108 gives curves
in a rather more general form than Fig.
107. In place of plotting s against L/7,
and making a separate curve for each
value of #, s is here plotted against the
product #xL/#. Curve 1 refers to one

Fig. 108.—General data curves showing relationship between
n x L/r and s for I to 6 tuned circuits in cascade.

for which the result is required. For one
tuned circuit we find that s= 1.5, for two
2.25, for three 3.38, and so on. Alterna-
tively, to find the requisite L /7 to give 10
times down at 9 kc/s with four circuits,
the value of #nxL/r corresponding to
s==10 is read off from the curve for four

circuits, and is found to be

119. The required L/7 is

then 119/9=13.2.

Suppose, for example, we

AN

require to reduce the volt-

age of an interfering station

18 kc/s off tune to one-

¥ hundredth of the voltage it

would have if exactly tuned

N7

in. As Fig. 107 shows, a

single circuit to do this has
L/r=450, with which a

N

5 kc/s side-band will be 28

times down. If we used six

N
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tuned circuits the value of
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nxL./r required, as Fig.
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108 shows, is 152, giving
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5 ke/s off tune, nxL /7=
5x8.4=42, corresponding
on Fig. 108 to 2.1 times
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down. Thus, for the same

Fig. 107.—Showing relationship between L/r and s at 5, 9, 18,

and 27 ke/s off tune.

tuned circuit, curve 2 to two circuits, and
so on up to a total of six circuits, all con-
nected in cascade.

Te find, for example, ‘‘times down at

discrimination against an
unwanted carrier 18 kc/s
removed from that required,
six circuits give over 12 times as great a
response to a 3-kilocycle side-band.

To make this pownt clearer, Fig. 109
shows the complete resonance curve, de-
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rived from Fig. 108, for the two cases.
The curves show wvery clearly that,
although in both there is the same dis-
crimination against a station 18 kc/s re-
moved in frequency from that required,
the single-tuned circuit can only provide
this selectivity at the cost off lopping off
the side-bands of the desired transmission
toa very drastic extent. The more
rounded curve for six tuned circuits,
though by no means perfect, offends very
much less in this respect.

Limitations of Reaction

To reach so high a value of L/7 as 450
it would be necessary to use a good deal
of reaction, so that these two curves may
be taken as illustrating, from a different
angle, the dangers of trying to make re-
action do too much. We have seen already
how it destroys quality when used as a
substitute for true amplification; the
curves of Fig. 109 emphasise that its use
to provide selectivity that should be at-
tained with additional tuned circuits brings
just the same dire results in its train.
These comments apply, of course, only to
the excessive use of reaction ; in off-setting
detector damping, and perhaps providing,

1,000,
1
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Fig. 109.——Resonance curves of one (a) and

six (b) tuned circuits, chosen so as to give

in each case 100 times reduction at 18 kc/s

off tune. Note the enormous loss of
side-bands in case a.

in addition, a little extra selectivity or sen-
sitivity it is invaluable, especially in the
less ambitious receiver.

We have taken, perhaps, an extreme
case in comparing the resonance curves of
one and six tuned circuits. A more prac-
tical comparison is that shown in the four
curves of Fig. 110. Here we can see the
differences in selectivity obtained by using
one, two, three, or four tuned circuits, the
L /7 values in each case being chosen to
give 1} times down at 5 kc/s—that is, a
reduction of 35,000-cycle notes to two-
thirds of their correct voltage, or 4/gths
their correct power (3.5 db. down). This
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corresponds to a barely noticeable loss at
this frequency.

For one tuned circuit we require that
L /r=18, which is by no means an out-
rageous value. It 1s about that of an
average tuned circuit at 400 metres. The
selectivity is poor, a station 3 channels
(27 kc/s) away being reduced only some
6 times. With two tuned circuits L /7
for cach comes out at 11, corresponding
to that of an average tuned circuit at about
275 metres. A station 3 channels away
is now reduced about 16 times. Adding
a third circuit and making L/7 now
8.8 still keeps the quality unchanged, but
increases the selectivity to 32 times down
at 27 ke/s. A fourth circuit increases this
figure to 52.

Coils for the medium-wave band (200-
550 metres) may roughly be taken as
having values of L/# varying from about
5 or 6 at 200 metres up to about 20 for
air-cored or 35 for iron-cored coils at 559
metres. Long-wave coils tuning from 1,000
to 2,000 metres generally run from 30 to
50 over the wave-band. Higher figures
than this can easily be obtained on the
latter band, but are hardly desirable
owing to the severe loss of side-bands that
they entail.

Consideration of these figures will make
it clear that the ordinary set reduces the
side-bands to a considerable extent, and

Wireless
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yet suffers to some degree at least from
insufficient selectivity. In spite of many
attempts, the problem of making a satis-
factory compromise between the conflict-
ing claims of selectivity and quality is
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Fig. 110.—Overall resonance curves of one,

two, three and four tuned circuits, in each

case chosen to give ‘‘ equal quality,”

represented by the same response to a 5-kc;'s
sideband.

really not soluble in the case of the high-
frequency amplifier. A nearer approach
to the desired results can be attained in a
superheterodyne receiver, in connection
with which we shall have to return to the
question.

“Mono-Planar” Baffles

Economical Sound Distribution at Public Gatherings

THE problem of addressing open-air
gatherings with the minimum outlay
on equipment and expenditure of electrical
power is largely one of conserving the
acoustic energy generated and avoiding
wasteful radiation in directions where it is
not wanted.

With the object of reducing ground and
sky losses, Scientific Supply Stores (Wire-
less), Ltd., 126, Newington Causeway,
London, S.E.1, have designed and produced
a series of ‘‘Mono-Planar ' directional
baffles with long rectangular apertures
designed to spread the sound fan-wise in a
horizontal plane. They are made to take
standard movihg-coil loud speaker units
and are one-piece mouldings adequately
waterproofed and mounted on a rigid frame-
work. A collapsible angle-iron pylon, 7ft.
in height is available as an extra. This is
easily erected in a few minutes and when
folded is only 4in. square, the cross-bracing
members folding neatly inside the angles.

There can be no doubt that those respons-
ible for public address installations at
summer gatherings, large or small, will be
quick to appreciate ‘the advantages of these
baffles. The flare in the model illustrated
measures 26in. high and 74in. wide, while
the depth from back to front is 54in. The
price of the horn alone is £6 15s. and the
collapsible pylon is 4o0s. extra. Although
equivalent to a 4ft. horn in the area of the
flare the ‘° Mono-Planar’”* horn will pass
easily through an ordinary doorway. It is
also suitable for mobile equipments, as the
shape lends itself for mounting on a van.

Scientific Supply Stores 64-cycle * Mono-
Planar”’ direction baffle and collapsible
pylon,
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By “DIALLIST”

Relays from Abroad

AT one time we used to have a good many
programme relays from Continental
studios, but of late these seem to have be-
come rather fewer, which is a pity. It is
true that we have ** Five Hours Back "’ and
the ‘“ American Half-hour *’ from the United
States, but the kind of fare that American
listeners enjoy does not appeal to all British
listeners. Now comes the news that Eric
Maschwitz, the B.B.C.’s Variety Director, is
spending ten days in Budapest to investi-
gate the practicability of suggestions for ex-
change programmes that have been made by
the Budapest authorities. I am sure that
programmes from Budapest would be most
welcome, particularly during the summer
months, when this station becomes difficult
to receive until a rather late hour in the
evening. The Budapest programmes are
always attractive, one of their best points
being the Cigany music for which the city
is famous. The only real difficulty about
the relays seems to be the cost of reserving
telephone lines for the purpose. Budapest
is about goo miles from London as the crow
flies, but a good deal farther as the tele-
phene lines run.

America’s Broadcast Programmes

In the last paragraph I suggested that
programmes as brecadcast from U.S.A.
stations would not appeal to, by any means,
all British listeners. The service given by
the more important stations in that country
is astonishing. They start the day at half-
past six in the morning with music, and they
continue with only the briefest of intervals
from that time until two o’clock the next
morning, when the programme concludes
with selections by organ or orchestra. The
American listener has thus 19} hours of non-
stop entertainment on weekdays and only
1} hours less on Sundays.

And what kind of entertainment is it?
The current week’s programmes for one of
their biggest stations are before me as I
write. The first thing that strikes one is
their extraordinary scrappiness; no item
lasts for more than half an hour, and the
great majority occupy but ten or fifteen
minutes. There is a great deal of humour
of the ‘‘wise-cracking” kind; f{frequent
rations of crooners, blues singers and hot jazz
bands, and a surprising amount of solo
vocalists.  There are many talks, and
market reports and the like are given at
intervals. But there is comparatively little
good music, and plays of the kind that are
popular here rarely figure in these pro-
grammes.

Another thing that would hardly suit us
is the tendency for the same sponsored item
to be given at the same hour every day for
a week or longer. One realises, of course,
that the artistes concerned are continually
changing their matter, but even so I per-
sonally should find it rather boring to know
that the same people were in the studio
every day, say, at 6 o’clock, 6.15, 6.30, 7
o'clock and soon. Thisis not to decry Ameri-
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can programmnes ; they are just what Ameri-
cans want. But I am sure that those who
clamour for our programmes to be re-
organised on American lines would be the
very first to grumble were any such change
made, )

Germany Goes One Better

One would have thought that half-past
six in the morning was an early enough start
for anybody, but the German authorities
have determined that their listeners shall
become even earlier birds than Americans.
In future the main German stations are to
start their day at 5 a.m. and to close down
at 2z o'clock the following morning.  They
will thus be ‘“ on the air’’ for twenty-one
hours out of the twenty-four. The object
of the early morning broadcasts is stated to
be to provide mental recreation for the
manual workers, particularly peasants en-
gaged in agriculture. A further series of
concerts for factory workers is to take place
between 6 and 8 a.m. It may be that the
German agriculturists and the factory hands
will respond to the invitation to switch on
their sets at these unearthly hours, though
few that I have come across in this country
seem to have any burning desire to hear
music before breakfast.

Myself, I feel that the provision of these
enormous programmes is rather overdoing
things. I am not at all sure that even in
our own country we don’t get too much
broadcasting, and that we wouldn’t be better
off with smaller quantity and higher qguality.

“= "= "

Changes in the West?

HE two worst areas in Great Britain for
broadcast reception are probably North
Wales and the West Country of Devon and
Cornwall. The B.B.C. has realised this for
some time; it appreciates also the desirc
of Wales for a station of its own whose pro-
grammes can be largely devoted to items
that appeal mainly to inhabitants of the
Principality. New stations are needed, but
hitherto it has seemed that you could not
have new stations with new wavelengths.
The synchronising of the London, North and
West Nationals has proved so satisfactory
that it is more than likely that the B.B.C.
will make further experiments of the kind
with a view to releasing wavelengths for
new stations. If experiments turn out well
it is probable that the West Regional will
become more and more of a Welsh station,
and that Devon and Cornwall will be served
by a medium-powered relay situated some-
where in the Plymouth district.

Another project is to improve reception of
the Regional programmes in North Wales
by the - erection of a relay station near
Bangor.

Sa Ty T

Beating the Book
VERILY the uses of wireless are legion!
From Sydney, famous for its races,
comes the information that the police have
rounded up a gang who were merrily en-
gaged in wirelessing the results of races to
accomplices outside, the idea being, of
course, for them to place starting-price bets
to the discomfiture of the bookies. In one
man’'s clothing was found a midget short-
wave transmitter, a kind of harness support-
ing batteries and aerial.

Actually, this isn’t the first time that at-
tempts of this kind have been made. Not
long ago a group of men in a certain Con-
tinental capital made use of the radio link

Wireless
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for obtaining instant information, which was
very much to their advantage, about deal-
ings taking place within the stock exchange.
Like the Sydney gang they werc pretty
quickly spotted and pulled in by the police.

"= "= "m

The B.B.C.’s Future
LISTENERS may feel certain misgivings
about the personnel of the committee
which has been selected to consider the
future of broadcasting and television after
the expiring of the B.B.C.’s charter at the
end of next year. The first thing that
strikes one is that it contains an overwhelm-
ing political element. I.ady Reading is the
only women member, and nearly all of the
others are either present or past Members
of Parliament. The very last thing that we
want in this country is any association of
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party politics or propaganda with broadcast-
ing, and it is very much to be hoped that
members of the committee will do their best
to forget that they either are or have been

politicians when they come to decide what-

is to happen to the B.B.C.
One can predict pretty confidently that
they will recommend a renewal of the

present charter, though possibly with cer- .

tain minor alterations, at any rate so far
as sound programmes are concerned. What
will happen about the control of television
1s another question.

There are those who would like to see a
separate authority for this new branch of
broadcasting, but I think myself that it
will probably remain in the hands of the
B.B.C., since sound and vision are likely
to become more and more closely linked
together in the broadcasting entertainment
for years to come.

Letters to the Editor

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

R/T and W/T
IN vour issue of April 1gth, under
““ Current Topics,”” 1is a paragraph

headed ‘‘Radio on Lifeboats,” giving the
information that the fifty-six lifeboats of
the Normandie will each carry wireless
transmitting and receiving gear.

Curiously enough, ‘‘ Diallist,”” under
‘“ Random Radiations,’”’ in the same issue,
has a paragraph headed ‘° Wireless or
Radio? ”” but he makes no point of what is
a useful distinction, 1.e., ‘° Wireless '’
should indicate W /T or wireless telegraphy,
while ‘‘ Radio’” should mean R/T or
radio telephony.

Being accustomed to the use of the terms
in this sense, I was at first interested, and
then disappointed, with the news of the
W /T in the Normandie’s lifeboats, expect-
ing, from the heading of the paragraph, that
they were to have R/T, which would have
had far greater news value.

Orpington, Kent. A. G. BREMNER.

»

North National Transmitter .

I WISH to draw your attention to the poor

quality of transmissions from the above
station after dark due to the syncronising
with other Nationals and reduction in
power.

I am situated within about twenty miles
from the local transmitters, and despite the
high signal strength the indirect wave from
one of the other Nationals causes severe dis-
tortion at times, whilst the production of
a deep intermittent ‘‘ thudding ’ in the loud
speaker is sometimes very disturbing.

I use The Wireless World Quality Ampli-
fier adapted for purely local station recep-
tion, and the change has brought great dis-
appointment to me, and doubtless many
other lovers of quality. Though conditions
are very inconsistent, sometimes good, some-
times very bad, the transmitter can no
longer be relied upon to give us that quality
of service which justifies the expenditure
on high-quality receiving apparatus.

The advantages of a local station quality
set here have, as it were, been halved, and
to my mind the change marks a step of
retrogression in the policy of the B.B.C.-

Although my receiver employs two flatly
tuned circuits only, the reception from
Droitwich cannot compare with that pre-

viously obtained from the local mainly
owing to the noticeable absence of high
notes, and, were I to go to the trouble and
expense of building the QA or Singie-
Span receiver, the atmospherics alone on
long waves would still prevent Droitwich
from becoming a true alternative.

The question one naturally wants to ask
is: ** Was this step on the part of the B.B.C.
really necessary? ’’ and, if so, do they not
intend to reduce the interference and in-
crease the reliable service area of the trans-
mitter by the use of aerials sending less of
their power up to old Heaviside or by some
other means?

Knowing the keen interest taken by your
most excellent journal in such matters, and
the influence it has, I appeal to you to do
all in your power to prevent the continuance
of this back-sliding policy, which may do
much to destroy the interests of the quality
seeker and be a blow to the high standard
you have sct and have always striven to
uphold.

Loud-speaker Response Curves

In conclusion, permit me to congratulate
you on vour loud-speaker response curves.
These are what have been wanted for a
long time, as, though they do not tell the
whole story, they give what is surely the
most important information where high-
quality reproduction is concerned.

At any rate, half a loaf is better than
nothing, which has previously been the case
with the vast majority of people who have
simply no opportunities of hearing various
high-grade speakers when wishing to pur-
chase one. Your journal is the only source
of reliable information in this matter.

It is with eagerness, therefore, that 1
await the next instalment of these curves,
which is surely overdue. Or is it that many
speaker manufacturers are reluctant to sub-
mit their products for your examination and
publication? At any rate, I was rather sur-
prised at some omissions from your first
batch, and hope they will be included in
your next. It will be interesting to com-
pare a curve taken by your staff and that
published by the makers in their. technical
booklet.

Wishing your journal the success and
prosperity it deserves.

Accrington, Lancs. W. IRONFIELD.
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength

(This list is included in the first issue of each month. Stations with an aerial power of 50 kW. and above in heavy type)
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) Tuning Tuning
Station. ) ke/s. Positions. | Metres. | EkW. Station. ke/s. Positions, | Mstres. | kW.
“Kaunas (Lithuania) 155 .......... 1935 i grz;az (Austria). (Relays Vzenna) . Llosse ol 338.8 l 17
Brazov (Romania) .. .. .. 160 f.......... 1876 20 elsinki (Finland) .. .. . 895 [.......... 335.2 o
Huizen (Holland). (Until 3.40 p.m.) .. 160 j.......... 1875 7 Hamburg (Germany) . .. 904 |.......... 331.9 | 100
Kootwiik (Holland) (T'ransmnits Hilversum 160 L.......... 1875 50 {oulouse (Ra%lo Tou[ouse) (France) 913 |.......... 338.6 635
programae: after 3.40 p.mn. imoges, P.T.T. (France) .. 93 ...l 323.8 2
Lahti (hnl]and) f pom) 166 {.......... 1807 40 Brno (Czechoslovakia) 922 f.......... 325.4| 32
Moscow, No. 1, RW1 (Kommtern) (U S.S. R ) 174 |.......... 1724 500 Brussels, No. 2 (Belgium). (I’lemnh Prog mme) 932 .......... 3219 15
Paris (Radlo Pans) (France) . 182 |.......... 1648 80 Algiers, P.T.l'. (Radio Alger) (Algeria) 941 318.8| 12
Istanbul (Turkey) .. 18750 ... ... 1600 5 Goteborg (Sweden). (Relays blockholm) 941 |.......... 318.8| 10
Berlin (Deutschlandsender Zeesem(Germany) 191 | 1571 60 Bresiau (Germany) .. ol 950 ...l 315.8 | 100
Droitwich . 200 {.......... 150(2) 150 ]P;a]r;s (Poste Pansxen) (Franee) .. .. 959 ... 313.8 62
Minsk, RW10 (U S.8. R. ) 208 ..., 1442 35 elfast .. . .. U (R 307.1
Reykjavik (Iceland) 208 ...l 1442 16 Genoa (ltaly). (Relays Wllan) .. 986 |.......... 304.3| 10
Motala (Sweden). (Relays Sloc;.ho’m) 216 ..., 1389 30 | gllversum (Holland). (7 kW. till 6.40 p.m. ) 995 ... ..., 3015 20
KRovosibirsk, RW76 (U.S.S.R. . .. 21750 1379 | 100 ratislava (Czechoslovakia 1004 |.......... 298.8| 13.5
Warsaw, No, 1 (Rafszyn) (Pgland) e 224 .......... 1339 120 l Midland Rc(vlona (Drmtwngh) . 1013 |.......... 298.21 50
Ankara (Turkey) . .. .. 230 ..., 1304 7 Barcelona, EAJ15 (Radio Asoma.cxon) (qpam) 1022 |.......... 293.5 3
Luxembourg .. . .. 230 ...l 1304 150 Cracow (Poland) . 1022 oL, 293.5 2
Kharkov, RW20 (U U.S.8.R. ) . .. 232 liii...... 1293 20 Konigskerg (Heilsbery F[m]and) (Gcrn\any) 1031 I.......... 281 17
Kalundborg (Denmark) .. 238 | 1261 80 Parede (Radio Club I’ortugm 8) (Portugal) | 1031 |.......... 291 5
Leningrad, RW53 (Kolpino) (U S.S.R. ) 245 ...l 1224 : 100 Lenmrrrad No. 2, RW70 (U.S.S.R.) L1040 Ll 288.5| 10
Tashkent, RWI11 (US.KR,) 25640 ..., 1170 25 Rennes, P.T.T. (l*m,m e) .. B S U1 ) 288.5| 40
Oslo (Norway) o] 260 ...l 1154 60 Scottish National (Falkirk) . . oo [ 2050 oLl 285.71 50
Moscow, No. 2, RW49 (S chelkovo) (U.S.S.R.) b B S 1107 A 100 garl (Illdl\) s .. .. N D 51 T I 223.3 22
Tiflis, R\V; (U.S.8.R) . . 280 oo, 1071. 35 iraspol, RW357 (U. S R ) .. . 1068 |.......... 280.9
Rostov-on- -Don, RW12 (U.S, S.R. ) .. . 3556 ... 845 20 Bordeauw P.T.T. (Lafa.yett,e) (F rance) 1077 |.......... 278.8| 30
Sverdlovsk, RW5 (U.S.S.R.) . 375 |l 800 50 Zagreb (Yugoslnvm) 1086 |.......... 278.2| 0.7
Geneva (Swntnrland) (Relays Solten.s) .. 401 ...l 748 1.3 || Falun (Sweden) 1086 |.......... 276.2 2
I‘V]loscow ng‘v32 (IE{SZS\S(I{{S) S.R.) . i?}i S EETEETIREY 3;% 1(1)8 ll\vlla(;md, I(:[}:t‘ ([)Jmon Radlo) Qpam) i(l)?)i .......... g;:- . 5’(7)
oroneje, 5 (U.S.S.R.) .. . 35 ...l adona via O 3 L .
Oulu (Finland). . .. . 431 .. 696 1.2 || Naples (1tuly). (Relays Rome) 1104 | ... ... 271.7 1.5
Ufa, RW22 (U. S.S.R. ) .. . 436 | .......... 688 10 Moravska-Ostrava (Czechoslovaha) R D 8 0 5 T 269.5| 11.2
Hamar (Norway) ( Relays Oslo) . 819 |.......... 578 | 0.7 || I’écamp (Radio Normandie) (France) PO I B 1 2= T 2385, 10
Innsbruck (Auastria). (Relays V:enna) . 819 ..., 578 3 1 Alexandria (Egypt) .. B 3 b5 287.4 0.25
Ljubljana (Yugoslavia) .. . 527 ... ... 569. 5 Newcastle . IR 1 15 2 I 267.4 1
Viipuri (1¢mland) . . . 627 ..., 569.3| 10 ! Nyiregyhaza (Hungarv) . L1122 oLl [ 267.4 6.2
Bolzano (1taly) .. Ve .. . 636 |.......... 559.7 1 | Horby (Sweden). (R-lays Stocnllolm) PR § & 7 S AN 265.3| 10
Wilno (Poland) .. . 536 |.......... 559.7! 16 | Turin, No. 1 (Italy). (Relays Milan) 1140 |.......... 263.2 T
Budapest, No. 1 (Hungary) - . 546 [.......... 549.5! 120 London National (Brookmans Park) 1149 |.......... 261.1 20
Beromiinster (Switzeriand) . . 556 |.......... 539.6 1 100 North National (Rlaithwaite) .. 149 |oo.ee. 261.1| 20
Athlone (Irish Free State) . 565 ... ...... 531 60 West National (Washford Cress) .. 1149 |.......... 2961.1| 20
Palermo (Italy) . .. 665 ... ..... 531 4 ;| Kosice (Czechoslovakia). (Rela_/.s Prague) 1158 |.......... 259.1) 2.8
Stuttgart (Miihlacker) (Germany) . 874 |.......... 522.6! 100 Monte Ceneri (Switzerland) . 1167 .......... 2571 15
(renoble, P.'I.'F. (France) .. 583 .. 514.6| 15 Copenhagen (Denmark). (I{em Y8 Kalundborg) 1176 L.l 255.1| 10
Riga (Latvia) . 683 |.......... 614.6| 15 | Kharkov, No. 2, RWd (U.8 1185 |.......... 2532, 10
Vienna (Blsamberg) (Austria) 592 |, 506.8| 100 | Frankfmt((-ermany) . L I198 251 17
Rabat (Radio Maroc) (Morocco) . (110 S 499.2| 2 Prague, No. 2 (Czechoslovakm) .. o204 Ll 249.2 5
Sundsvall (Sweden). (Relays Stockholin) 601 ... 499.2! 10 Lille, P.T.T. (France) . .. D 23 & S . 2413 5
glqrenfgblu;lyl)’ ])((I:elayst)ﬂ[ilan) 2]23 .......... Zgég gg '(I;Festi(l(t(;ly) L (R tans Bresle .) }gg% .......... gzg? 12
&iro u Zabal) (Egypt) .. 520 ..., . eiwitz (Germany e aya reslau b2 ) R .
Brussels,No. 1 (Belmum) ‘(French Programme) 620 .......... 4839 15 Cork (Irish Free State) ( Rel'(lj8 Athlone) 1240 .. ........ 241.9 1
Lxsbo(il ](Bacarexm) (Portugal) 65223 476.9 Juan-les-Pins (Radio Cote d° Azul) (France) 1249 |.......... 2432, 2
Tréndelag (Norway) .. .. .| © . Kuldiga (Latvia) . 1258 ..., 238.5| 10
frague PN'IQ.’Ii (([Czeﬁhosl;)r?kxa) ) . .. gig guoméa, g\IO 3 (Itsaly) v igss .......... 238.5 1
Lyons, a Doua) (France) .. .. an Sebastian (Spain 58 |......... 238.5| 3
Coloine (Langenbseirg) (Germany) .. .. 223 . Niirnberg and Augsburg (Germany) (Rela y 1267 L......... 236.8 2
North Regional (Slaithwaite) . Munich)
Sottens (Radxo Suisse Romande) (watzerlan(l) 677 . Christiansand and Stavanger (Norway) 1276 .. ........ 235.1 0.5
Belgrade (Yugoslavia) 686 |.......... 437.3 2.5 | Dresden (Germany) (RelaJS Letp 1g) 1285 |.......... 233.5| 1.5
Parig, P.T.T. (Ecole buponoure) (France) 695 .......... 431.7 | 7 i Aberdeen .. 1285 |.......... 233.5 1
Stockholm (Sweden) .. .o .. 704 .......... 426.1) 55 Austrian Relay Stations 1204 |.......... 231.8 0.5
Rome, No. 1 (Italy) .. 713 ol 4208 50 f Danzig. (Relays Konigsberg) 1303 .......... 230.2 0.5
Kiev, RW9 (U.S.8.R.) 722 ..., 4155 36 Swedish Relay Stations e 1312 ... 228.7 1.25
Tallinn (Esthonia) .. 03 S 4104, 20 Budapest, No. 2 (Hungary).. 1321 ...l 2271 1.25
Madrid, EAJ2 (Radio Lspmm) (Spam) -1 N DO 410.4 3 German Relay Stations . .. 1330 |.......... 225.6 1.5
g}umctlnl (G(il)'r%a%yzr . ) . .- ;ig .......... 2350§ 109 i %’Io;t;(xf)lhler, dl; .T.T. (France) .. {ggg .......... gg: ?7
arseilles, france) .. .. .. | T49 1. ... ... . 5 wodz (Poland) .. .. .. .. 0| 1339 |.......... .
Katowice (Poland) .. /- T I 3958 12 I Dublin (Irish Free State) (Iﬂelaja 4th una) 1348 ..., 222.8 0.5
Seottish Regional (Falklrk) .. 6T ... 36111 50 Milan, No. 2 (Italy) (Relays Rome) . 1348 (.. ........ 222.6 4
Toulouse, P.T.T. (France) .. .. 776 ..., 386.6 2 Turin, No. 2 (Italy). (Relays Rome) 18357 |.ooovn.... 221.1 0.2
Leipzig (Germany) .. 785 |.......... 382.2 120 Basle and Berne (Switzerland) 1375 (..., 218.2 0.5
Barcelona, 11AJ] (Spain) . 95 Lo 377.4 5 Warsaw, No. 2 (Poland) 1384 |.......... 218.8 2
Lwow ( Poland) .. 795 ... 37741 18 | Lyons (Radxo Lyons) (Frauce) 1393 .. ...... .. 215.4 5
West Regional (Washford Cross) 804 |.......... 3731 50 Tampere (Finland) . . 1420 (.......... 211.3 0.7
Milan (Italy) 8l4 |.......... 368.6; 50 | Paris, (Radio LL (ance) .. .. 1424 |......... 210.7 0.8
Bucharest (Romama) .. .o 823 ..., 364.5“ 12 i‘i Béziers (France) ) . .. .. | 1429 Lol 209.9 1.5
Moseow, No. 4, RW39 (Stahna) (U.S.S.R.).. 832 |.......... 360.6/ 100 | Miskolc (Hungary) .. . .. | 1438 ool 2088 | 1.25
Berlin (Funkstunde Tezel) (Germany) 841 |.......... 356.7| 100 | Paris (Eiffel Tower) ( France) .. . 1456 |....uvnn.. 206 5
Bergen (Norway) .. 860 |.......... 352.9] 1 | Pecs (Hungary) .. . .. 1465 |.......... 2048 1.25
;()flm (Bl;]qgarm)) ggg .......... 35;.3 } L glournemouth e e 474 | 233'2 1
alencia (Spain) .. .. .. .. | 80 |.......... 352. 5 ymouth .. .. 1474 . ... 203. 0.3
Simferopol, RW52 (U .S, R) 859 |.......... 349.2| 10 | International Common Wave . 1492 ... 201.1 0.2
Strasbourg, P.T.T. (France) . 859 {.......... 349.2 35 || International Common Wave 15300 j.......... 200 0.25
Poznan (Poland) 868 [.......... 345.8 H Liepaja (Latvia) . .. 13T e 173 0.1
London Reglonal (Brookmans Park) 877 .......... 34211 50

NOTE. Since the publication of the previous list .alterations have been made to the particulars of the following stations:

Eiffel Tower, Fecamp.
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Metres. | ke/s. Call Station. Tuning Metres.{ ke/s. Call Station. Tuning
Sign. Positions. Sign. Pogsitions.
70.2 4,273 { V15 Kl}e}tr(l;gr)ovsk (U.8.8.R.). (Daily 06.00 o |.coveeevnnnn.n. 31.45{ 9,540 [ LKJ1 Jell%yo (xz*orlvgay). (Relays Oslo.) (Daily |.........
.00, . o 13.00.
58.31 | 5,145 | OK1MPT | Prague (Czechoslovakia). (Experimental) |............... 31.45 | 9,540 | DJN Zeesen (Germany). (Dazlz/ 08.45 20 12.15, [.eieeniniannns
55.56 | 5,400 [ HAT Budapest (Hungary). (Mon., 01,00 f0 |..cveeereeanen. 13.00 {0 16.30, 22,15 to 03.30.)
02.00.) 31.38 | 9,560 ; DJA Zeesen (Gerznauy) {(Daily 13,00 to 16.30, |........
52.7 ,692 | FIQA Antanaparivo (Madagascar). (Daily eX. |.c.cveveeneen.. 22.15 {0 02.00.)
Sun. 08.00 fo 03.45, 15.00 0 16.00, Sat. 31.36 | 9,565 | VUB Bombay (India). (Sun. 13.30 fo 15.30, {.........
. 17.30 %0 19.00, Sun. 07.30 fo 08.00. ) Wed., Thurs,, Sat. 16.301017.30, 17regular
50.26 | 5,969 | HVJ Vatican City. (DazlJ 19.00 {0 19.15, Sun. |....ovevinnnnnn jl/Ion)
10.00 also.) 31.35 | 9,570 | W1XK Springfield, Mass. (U.8 A) (Relays WBZ.) |...ccccauuvnnn.
50.0 6,000 —_ Bucharest (Roma.m ............... (Daily 12.00 {o 06.00.)
50.0 6,000 | RW39 Moscow (U.S.5.R.). (Reluys No.1 Stn) ......... enes 31.32 | 9,580 | GSC Empire Broddcastlng [
(Daily 20.00 fo 23.00.) 31.32| 9,580 | VK3LR Lindhurst (Auqtmha) (Daily ex. Sun. [...coccvaeniie
49.96 | 6,005 | VE9DN Montreal (Canada). (Daily 04.30 0 05.00) [.eevurieerenne. 08.15 {0 12
49,96 | 6,005 | HI3ABH | Bogotd (Colombia) ... 31.28 | 9,590 | W3XAU | Philadelphia, Pa.. (U.S.A.). (Relays {....... verees .
49.85 | 6,018 | ZHI Singapore (Malaya). (3Mon., Wed., Thurs. WCAU.) (Daily 17.00 to 24.00. )
23.00 fo 01.30, Sun. 03.40 0 05.10.) 31,28 | 9,590 | VK2ME | Sydney (Australia). (Sun. 06.00 {0 08.00, |...........
49.83} 6,020 | DJC Zeesen (Germﬂny) (Daily 22.30 %0 03.30, |eoereeenan.n. 10,00 fo 14.00,14.30 {0 16.30.)
17.00 fo 21.30.) 31.27 | 9,595 | HBL Radio Nations, Prangins (Switzerland). |............. .
49,87 | 6,040 | WiIXAL | Boston, Mass. (U.S.A.). (Sun 22.00 o0 |..vevriiiinne (Sat. 22.30 {0 23.15.)
24.00, Wed., I'ri. 00. 30 to 0 45.) 31.25 § 9,600 | CT1AA Lisbon (Portugal)., (7Tues.,, Thurs.. Sal. |......cc..
49.867 1 6,040 | YDB Sourabaya (Java)_ (Dazly 03. 50 to 06.30) 1.30 {0 24.00,)
49.59 | 6,050 | GSA Empire Broadcasting 31,13} 9,637 | 21RO Rome (Ita.ly) (Z'ues., Thurs.iSal. 00.45 |..........
49.5 6,060 | WSXAL | Cincinnati, Ohio (U.S.A.), (Dm‘ly '12.00 % 2.15).
01.00, 04.00 {0 06.00.) 31.0 9,677 | CTICT Llsbon (Portugal). (Thurs. 21.00 fo 23.00, {............
49.5 6,060 | W3XAU | Philadelphia, Pa. (U.S.A)) (Relays |eeveeeienunnnn. Sun. 12,00 o 14.00.)
WCAU.) (Daily 01.00 fo 04.00.) 30.43 7 9,860 § EAQ Madrid (Spain). (Daily 22.15 {0 00.30, |..ccovererenrns
49.5 6,060 | VQ7LO Nairobi (Kenya Colony). (Daily 16.00 o f............... Sat. 18.00 fo0 20.00 also.)
19.00, Sat. to 20.00, Mon., Wed., Fri. 29.04 110,330 | ORK Ruysselede (Belgium). (Daily 18.30 fo |....civvevnen
10.45 {0 11.15 also, Tues. 08.00 to 09.00 20.30.)
;zlsz{,gl(‘)l{z)ur? 1%.00 {0 14.00 also, Sun, 17.45 28.98 110,350 | LSX Buzelug? Aires (Argcntma,) (Daily 20.00 {0 [...vcvuvinnnen
0 19.00 also. 2 ).)
49.5 6,060 | OXY Skamlebaek (Denmark)., (Relays Kalund- [..c.oevvennen.. 25.6 (11,720 | FYA Paris, Radio Coloniale (France). (Colonial |..........
b(l)rg.) (Daily 18.00 fo 24.00, Sun. 16.00 fhft)( 1 -)H)/ ) Daily 00.00 to 03.00, 04.00
also.) 0 06.0¢
49,43 ] 6,069 | VEOCS Vancouver, B.C. (Canada). (Sal 04.30 70 J.veereiiaannnns 25,6 111,720 | CJIRX \mepeg (Ca,nada) (Daily 00,00 0 05.00, §............. .
05.45, Sun. 16.00 to 04.0 Sat, 21,00 fo 06,00 also. Sun. 22.00 lo
49.4 6,072 | ZH) Penang (Malaya). (Relays Emmre Broad~ l.......c.coo... 03.30 also)
casting.) 25,57 |11,730 | PHI Eindhoven (Holland)., (Daily ex. Tues., |....... veesess
49.4 6,072 1 OER2 Vlenna, Iixperimental. («Daily 14.00 fo |............... Wed. 13.00 {0 15.30 (Sun. Sat. {o 16.30,)
2.00.) 25.53 {11,750 | GSD Empire Broadcasting
49.34 | 6,030 | WO9XAA Chlca.(ro, I, (U. S A ) (Relays WCLE.) |ocvveiuveennan. 25.49 111,770 | DJD Zeesen (GGermany). (Datly 17.00 7o 21, .50)
(Sun. 19.00 {o 2 25,45 111,790 | W1XAL Boston, Mass. (UJS.AL). (Dutly 23.00 fo
49,3 6,085 | 2RO Rome (Italy). (Alon Wed., F'ri. 23.00 {o {............... 00.30.)
00.30.) e 25.4 |11,810 | 2RO Rome (Italy! (Mon., Wed.. Fri., 23.00) ... J.ccivenrrennnen
49.26 | 6,090 | VE9IBJ St. John (N.B.). (Daily 00.00 {o 01.30)... 25.36 111,830 | W2XE Wayne, N.J. (U.S. ‘X.). (I\("lul/b lVABC) ............. .
49.26 | 6,090 | VESGW Bowmanville, Ont. (Canada). (Mon., |eeceseenennn... (Datly 20.00 fo 22.00.)
Tues., Wed. 20.00 {o 05,00, Thurs., Fri., 25.29 (11,860 | GSE Empire Broadcasting
Sat. 12.00 to 05,00, Sun. 13.00 to 02.00.) 25.27 {11,870 | W8XK Pittsburg, Pa S.AL). (Relays KDK 4.) |oovviiienans
49.2 6,097 | ZTJ Johannesburg (8. Africa). (Daily ex. Sun. (Duzly 21.30 fo 03.00.)
04.30 fo 05.30, 08.30 f0 12.00, 14.00 to 25.23 {11,880 | FYA Paris, Radio Coloniale (France). (Colonml ......... tereee
20.00 (Sat. to "1 45), Sun. 13. 00 {0 15.15, Stn. N-S.) (Daily 16.15 o 19.13, 20.00
17.30 70 20.00.) to 23.00.)
49,18 | 6,100 | W3XAL Bound Brook, N. Y. (U.S.A).(Relays WIZ )[.eeevveeennnn.. 25.0 {12,000 | RW59 Moscow (U.S.3.1%.). (Relays No, 2 Stn.) j....cocuune.
(Mon., Wed., Sat. 22,00 fo 23.00, Sat. (Sun, 03. 00 to 04.00, 11.00 fo 12.00,
05.00 fo 06.00 also.) 15.00 o0 16.00.)
49,18 | 6,100 | WIOXF Chicago, Ill. (U.S.A.). (Dazly ex. Mon., 12,082 | CTICT Lisbon (Portugal). (Sun. 14.00 {0 16.00, |...........
Wed., Sun. 21.00 to 07.00.) Thurs. 20.00 to 21.00,)
49,1 6,110 | VUC Calcutta (India). (Daily 07.06 {o 08.06 12,396 | CT1GO Parede (Portugal). (Sun. 15.00 {0 16.30, |.......cc......
irregular 13.06 {o 16.36, Sal. from Twes., Thurs., Fri. 18.00 {0 19.13.)
12.36. Sun. 04.36 lo 07. 36, rregular 12,830 | CNIR Rabat (Morocco). (Swun. 12.30 fo 14.00)...
12.36 {0 03.36. 15,123 | HVJ Vatican City. (Daily 10.00, 15.30 {o 15.45)
49.1 6,110 | VE9HX Halifax N.S. (Daily 14.00 o 16.30, 15,140 | GSF Empire Broadecasting
21.00 Z0 04,00.) 15,200 | DJB Zeesen (Germany). (Dmly ‘08.45 70 12. lo)
49.1 6,110 | GSL Empire Broadcasting - 15,210 | W8XK Pittsburg, Pa. (U.S AL, (Relays KDK A.)
49,02 6,120 | YDA Bandoeng (Ja.Va,) (Daily 10 30 to 15. 00) (Daily 13.00 {o 21.15.)
49,02 | 6,120 | W2XE Wayne, N.J. (U.S.A.). (Relays W ABC.) 15,220 | PCJ Eindhoven (Holldnd) (Experimental) ... |....ccooie .
(Daily 23.00 io 04.00.) 15,243 | FYA Paris, Radio Coloniale (¥rance), (Colondal |...............
4892 | 6,132 | ZGE Kuala Lumpur (Malaya). (Sun., Tues, I'ri.. Sin, E.V.) (Daily 12.00 {0 16.00.)
11.40 o 13.40.) 15,250 | W1IXAL Boston, Mass. (U.3.A.).  (Duily 15,50 ‘0 |........ PR
48.86 | 6,140 [ W8XK Pittsburg, Pa. (U.S. A ) (Relays KDK A4.) 18.30.)
. (Daily 21.30 {0 06.00.) 15,260 | GSI Empirc DBroadcasting D
48,78 | 6,150 { CJRO Wlnmpeg (Ca,nad&) (D(uly 00.00 {0 05.00, 15,270 | W2XE Wayne, N.J. (U.S.A.). (Relays W ABC,) {...... veees
Sat. 0 fo 06.00 also, Sun. 22.00 {o (Daily 16.00 {o 18.00 .)
03. .30.) 15,330 { W2XAD Nchenectady N.Y. (U.S.A.). (Daily 19.30 J..veneenn.
48.4 6,198 | CT1GO Parede (Portugal). (Daily ex. Tues. 00.20 to 20.3
to 01.30, Sun. 16.30 o 13.00 also.) 15,370 | HASS Budapest (Hungary). Sun, 13.00 fo 1.l
46,69 | 6,425 | W3XL Bound Brook, N.J.(U.8.A.). (Experimental) 14.00.)
45.38 | 6,610 | RW72 Moscow (U.S.8.R.). (Relays Stalin Sin.)... |.. 17,310 | W3X 1L, Bound Brook, N.J. (U.8.A.). (Daily 16.00 {............. .
38.48 | 7,797 | HBP Radio Nations, Prangins (Switzerland). {0 22.00.)
(Sat. 22.30 to 23.15.) 17,760 | DJE Zeesen (Germarny) (Dmly 13.00 {0 16.30.) l...ccoivvennnn,
37.33| 8,035 | CNR Rabat (Morocco). (Sun. 20.00 (o 22.30)... 17,780 | W3XAL Bound Brook, N.J.(U.B.A). (Relays WJIZ) L ...ooeivuen .
31.58 | 9,500 | PRIS Rio de Janeiro (Brazil). (Daily 22.30 lo (Dazlr/ u,tept Sun. 14,00 {0 15.00, Tues.,
23.15.) Thurs., IFri. 20,00 fo 21, UO also.)
31.55 | 9,510 | GSB Empire Broadcasting 17,790 | GSG Empire Broadcasting
31.54 | 9,518 | VK3ME Melbourne (Austla,lla,) (PVed. 10,00 6 21,470 GSH Empire Broadcastmf’
11.30, Sat. 10.00 {0 1 ) 21,530 | GSJ Empire Broadc..ntmw
81.48 | 9,530 | W2XAF \ehenectadv N.Y. (US A (Relays 21, ;540 | WSXK Pittsbur;g, Pa. (U.S.A.).  (Daily 12,00 fo

WGY.) (Daily 23.30 1o 04. 00 Sat. 19.00
fo 22.00 also.)

14.00

VERETT, EDGCUMBE AND CO., LTD.,
London,
booklet ‘“ Modern Service Methods,
and brought up to date;

lendon,

THE RADIO INDUSTRY

of Colindale Works,

N.W.g, have just issued a new edition of the

N

which has been entirely

rewritten

a copy is given with every Radiolab Set

Analyser and Valve Tester (to which the booklet particularly relates),
or it can be obtained direct from the firm {or 7id., post free.

(Tel.:
wave converters.

<> < <> <o

Unit Radio, whose new address is 347, City Road, London, E.C.1

Clerkenwell 5340),
One of these is an AC/DC mains model,

other is for battery feed.

Halcyon Radio, Ltd.,

< > <> <o

has issued a leaflet describing two short-

and the

of Sterling Works, Dagenham, Essex, has just

issued a pamphlet describing the various Halcyon Universal models.
In it are printed published test reports, including one which appeared
in The Wireless World.

NEW HOME FOR FERRANTI RADIO.—The new factory at Moston,

where all Ferranti radio activities are now concentrated. In future, all

communications regarding radio matters should be addressed to
Ferranti, Ltd., Radio Works, Moston, Manchester, 1o0.
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- EDITORIAL
The B.B.C. Inquiry

“To consider the constitulion, control
and finance of the Broadcasting Service
in this country and advise generally on
the conditions under which the service,
including broadcasting to the Ewmpire,
television broadcasting, and the system
of wireless exchanges, should be con-
ducted after December 31, 19306.”

HESI are the terms of refer-

ence of the Committee ap-

pointed by the Postmaster-

General which met for the
first time last week.

The idea of a Committee of Inquiry
is very generally associated with a
necessity for rectifying mistakes or
adjusting grievances, so that the first
impression created by the announce-
ment that the Government have set
up a Committee of Inquiry to consider
the future of Broadcasting might be
that the British Broadcasting Cor-
poration were under a cloud and that
their actions during the present term
of their Charter, which expires at the
end of 1936, were in question.

Nothing could be further from the
truth, and we anticipate that the
Committee will not only recommend
the continuance of broadcasting on the
present lines, but will endorse whole-
heartedly the general policy which has
been followed hitherto.

The Committee will, it seems, have
to act quite largely in the capacity of
a consulting body to whom the B.B.C.
can bring some of their own problems
to be solved. The problems of the
B.B.C., some of which amount almost
to grievances to-day, probably out-
balance any criticisms of the B.B.C.
from outside. In particular, there is
the question of finance. It has never
been a secret of the B.B.C. that the
task which has been entrusted to them
has tended all the time tostrain the

I

COMMENT

financial resources of their income.
Of the gross receipts from licences
during 1934, less than half of the
amount was made available to the
B.B.C. for broadcasting purposes, only
4s. 9d. of the licence fec being allotted
to them as their share.

The expenditure of the Corporation
must inevitably grow with the expan-
sion of their undertakings. Empire
broadcasting could be extended and
developed to become a far more im-
portant service than it is to-day if its
progress were not being hindered
through lack of funds.

The service of television about to
be launched will necessitate a heavy
capital expenditure before it can pro-
vide entertainment over the whole
country, and the cost of programmes,
too, will prove a' heavy item. As we
have frequently pointed out, the suc-
cess of television on the technical side
does not cause us much anxiety, but
the programmes must be first-rate and
sufficiently attractive to compel the
interest of the public, or otherwise
television will not succeed. It would
be little short of a tragedy if British
ingenuity, and the heavy expenditure
which has been incurred in technical
development of television in this
country, should fail to bring reward
because of insufficient funds in the
hands of the B.B.C. to enable
them to provide attractive programme
material.

Our own interpretation, therefore,
of the task before the Committee of
Inquiry is that they should suggest
solutions to the problems of the B.B.C.
which are beyond their scope to
solve domestically and, in particular,
to discover what further proportion
of the licence fees should go to the
Corporation to meet their increasing
needs, and finally to recommend the
renewal of the Corporation’s Charter
with, in all probability, only minor,
if any, modifications.
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odulated Test Oscillator

Wide
for

Range

HE wmtial adjustments of ganging and trimming a

recetver are greatly facilitated by a local source of

modulated signals which can be adjusted at will to any

frequency and any strength within wide limits.

oscillator described in this article meets all such set testing

requirements and if carefully calibrated may also be used
as a reliable wavemeter.

O both the serious experimenter
and the service man a calibrated
oscillator is an indispensable
part of his equipment. In its

essentials it consists of an HF oscillator
which can be tuned to any signal or inter-
mediate frequency likely to be needed and
which can be modulated by a low-fre-
quency oscillator when required. An
oscillator of this nature can take many
forms, ranging from a simple assembly of
gear usually to be found in the junk box
to an elaborate outfit capable of deliver-
ing a known output of any desired value
modulated to any required degree at any
frequency. The former is usually incap-
able of being calibrated to any degree of
precision, and the latter is a laboratory

standard-signal generator which, although .

an indispensable tool to the set designer,
is unnecessarily complex and accurate for
the adjustment and general servicing of
receivers.

In order to adjust the ganging of a
modern receiver, a source of HF energy
of known frequency is needed and a cali-
brated oscillator covering the bands of

Oscillator
Set Testing
and Adjusting Receivers

The

150-400 kec/s and 550-1,500 kc/s will
meet all requirements. In order to line
up the IF circuits of a superheterodyne,
however, the oscillator must also function
at this frequency. The intermediate fre-
quencies in commonest use to-day are
110 kc/s and 126 ke/s, but there are signs
that frequencies of 450 kc/s and 465 kc/s
will soon become widespread, and, of
course, all single-span receivers employ
1,600 kc/s. It can be seen, therefore,
that to meet all requirements the oscillator
must be capable of functioning on any
frequency between some 100 kc/s and
1,700 kc/s. :

It is not possible to cover such a wide
range with a single coil and variable con-
denser, and even in apparatus of this
nature plug-in coils are as. much a
nuisance as in a broadcast receiver, for
it is often necessary to change from one
end of the frequency range to the other.
There are two ways of avoiding the use of
plug-in coils. The first is one which is
often employed where simplicity of con-
struction, but not of operation, is impor-
tant. A single coil and variable condenser

s1
/[ ;ém
L1 B2 83 B84 ;_402
00001 mfd

G3

G 42200001 mfd

CHOKE 1

001 mfd

02 midmC7

Fig. 1.—The complete circuit diagram of the oscillator is shown here, and it can be seen
that the Colpitt’s circuit is used for the HF oscillator, thus enabling simple coil switching to
' be obtained.

are used and a certain range of perhaps
100-200 kc/s is covered by the funda-
mental component of the oscillator out-
put. The second range of 200-400 kc/s is
covered by the second harmonic, a third
of 300-600 kc/s by the third, and so on.
The disadvantage of this system is that
all ranges are present simultaneously, and
if the oscillator be set at, say, 150 kc/s,
the output is at 150 ke/s, 300 ke/s, 450
ke/s, 606 ke/'s, 750 kc/s, goo ke/s, 1,050
ke/s, 1,200 ke/s, 1,350 ke/s, and 1,500
kc/s, taking harmonics up to the tenth.
Whichever of these frequencies be re-
quired, the oscillator dial setting is the
same, so that it is often quite troublesome
to determine which harmonic is being
used, and therefore the frequency to
which the receiver is responding. More-
over, the harmonics progressively weaken
as their degree is raised, so that the out-
put at high frequencies may not be
adequate.

The Wave-Range

The second method of avoiding the use
of plug-in-coils involves the provision of
a separate built-in coil for each range with
switching. The increased complication is
well worth while since it prevents any
ambiguity as to the frequency. Har-
monics are, of course, present, although
perhaps not to the same degree as with
the harmonic type of oscillator, but the
relatively greater strength of the funda-
mental leads to no difficulty in 9g per
cent. of practical cases.

Since the range-changing is to be
accomplished by means of switches, it is
obviously desirable to choose the oscii-
lator circuit which permits the simplest
form of switching provided that it is satis-
factory in other respects. There are
two oscillators which will function with a
single untapped coil for each range, se
that range-changing can be accomplished
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with a single rotary stud switch—the
simplest possible arrangement. These two
oscillators are the dynatron and the
Colpitt’s.

The dynatron oscillator is eminently
satisfactory in mains-driven apparatus,
but it is not so reliable with battery
valves, and it usually requires an HT
supply of not less than %o volts. The
Colpitt’s oscillater, however, is very
reliable, and with an adequate HT supply
will function with almost any valve. With
a suitable triode, an HT supply of only
15 volts is adequate for reliable oscilla-
tion, so that the circuit lends itself well to
portable equipment with self-contained
batteries. The only disadvantage of this
oscillator is that it requires a split-section
tuning condenser, but this is of minor im-
portance when weighed against its many
advantages.

The Oscillator Circuit

The complete circuit diagram of the
apparatus is shown in Fig. 1, and it will
be scen that a Colpitt’s oscillator is used
tor generating high-frequency currents,
but a Hartley oscillator for the modula-
tion frequency. The split-tuning con-
denser, C1 Cz2, consists actually of a
standard 0.0005 mfd. two-gang condenser.
The two sections are in series as far as
tuning is concerned, so that the maximurm
effective capacity is 0.00025 mfd. With
this capacity four coils are necessary for
covering the required range and induct-
ances of 8,800 uH., 2,200 uH., 550 uH.,
and 137.5 uH. give the following approxi-
mate bands: 100-230 kc/s, 200-460 ke/s,
400-920 kc/s, and 800-1,840 kc/s. In
practice, the ratio of maximum to mini-
mum frequency varies somewhat on the
different bands owing to differences in the
self-capacities of the coils.

The oscillator is of the grid-leak type
and with the recommended value and a
16.5 volts HT sup-
ply consumes only
0.6 mA. The low-
frequency oscillator
is  fundamentally
the same and draws

the same current
from the HT bat-
tery. A Hartley

oscillator 1s  used
instead of the Col-
pitt’s and modula-
tion of the HF
cscillator is cffected
by the simple ex-
pedient of includ-
g one half of the
oscillator coil Ch2 in
the anode circuit of
the latter. A switch
Sz is fitted in the
filament circuit cof
this valve in order
that an unmodulated output may be ob-
tained when required, and, of course, the
total current drawn from the batteries is
then halved.

The whole apparatus, including bat-

Wireless
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teries. is housed in a cast-aluminium case
so that thorough screening is obtained in
the simplest manner.  The tuning dial
selected is accordingly of the type which
fits entirely outside the cabinet, for it
would obviously be out of place to em-
ploy one which necessitates the provision
of a large cscutcheon hole. The dial has
been carefully chosen for its mechanical
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The output of the oscillator is taken by
screened leads terminating in spring clips
from the potentiometer Rz, which is fed
through the o0.0o0o1 mfd. condenser C4
from one half of the oscillator tuned circuit.
A simple attenuator of this nature meets
most of the requirements, and its chief im-
perfection is that it exercises a slight effect
upon the oscillator frequency. This effect
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A rear view of the equipment showing the chief components.

suitability, for it has a direct drive for
rapid taning as well as a friction reduction
ratio drive for accurate setting. In addi-
tion the scale 1s clearly marked and can be
accurately read.

details of the coils are given in this drawing.

The two solenoids are wound on ebonite or Paxolin tube and the
slotted formers are built up from discs of ebonite or Paxolin.

is only appreciable when the control is set
close to the maximum output position.
The output is then approaching 1 volt and
is much greater than is needed for adjust-
ing most modern receivers. When appre-
ciable attennation is used the output con-
trol affects the frequency to a negligible
degree, so that calibration should be car-
ried cut under this most widely used con-
dition.

No attempt has been made in the design
to maintain the output constant at all fre-
quencies, for this would greatly increase
the complexity of the equipment and it is
really unnecessary. The maximum out-
put is secured at the lower frequencies
and it is of the order of 1 volt RMS. It
depends largely upon the HT voltage
used, and can be considerably increased if
desired by fitting a battery of higher volt-
age. The supply of 16} volts recom-
mended, however, enables sufficient out-
put to be obtained for set adjustment pur-
poses, and it is not so low that the valves
will cease to function when the voltage
falls a little. Actually oscillation can be
obtained with g volts HT, so that there is
an ample allowance for the running-down
of the battery.

The LT supply is taken from a 2-volts
unspillable accumulator of 12 a.h.
(actual) capacity, and this should be cap-
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able of operating the oscillator continu-
ously for some 60 hours. Equipment of
this nature is rarely in continuous use,
however, so that as far as the current
drawn from the battery is concerned a
single change should provide many weeks’
service. If the battery is to be kept in
good condition it is as well to remember,
therefore, that recharging should be car-
ried out periodically, and not necessarily
only when the accumulator is discharged.

Complete drawings and details of the
wiring will be given in next week’s issue,
and as these contain most of the informa-
tion necessary for constructing the oscil-
lator, little need be said here. It may be
remarked, however, that the coils are
assembled on two lengths of 2 BA. rod
which are held by a metal bracket. The
accumulator is held in place on two sides
by the walls of the container, on a third
by a component, and on a fourth by a
wooden strip screwed to the base. In order
to prevent it rising if the apparatus be
tilted, a block of wood is screwed to the
rear of the cabinet in such a position that
when the cover is closed it rests on the
accumulator and holds it firmly in place.

The coil construction is straightforward
and calls for little comment. It is impor-
tant, however, to wind the coils tightly,
and particularly the two solenoids, other-
wise the inductance will be likely to vary
with small alterations in the positions of
the turns, with disastrous results to the
accuracy of calibration. Care should be
taken to make the coils exactly to the
specification, for only then will the cali-
bration approach that of the original
model. The apparatus will still function,
of course, with quite large departures
from specification, but the calibration
may become so widely different that the
ranges do not overlap, and this would
necessitate the experimental readjustment
of the windings.

(To be concluded.)

THE LIST OF PARTS

After the particular make of component used in the
original model, suilable alternative products are given
in some wnstunces.

Two-gang condenser, 0.0005 mfd., €1, C2
Polar ‘¢ Minor **
4in, length lin. shaft and shaft connector Bulgin
Dial (General Radio Type 70337) Claude Lyons
Coil assemhkly (see text), L1, L2, L3, L4
Choke, 3 henrys, tapped, Ch2 Varley DP18
HF choke, Chi Bulgin HF10
Metallised resistances, 100,000 ohius, 1 watt, Rt, R3
Dubilier
(Amplion, Erie, Ferranti, Graham Favish, Claude
Lyons, Polur-N.8.F., Watmel)
Wire.wound potentiometer, 5.000 ohms, R2
Claude Lyons Clarostat M5
Fixed condensers, 0.0001 mtd., €3, €4 T.C.C. Type M
Fixed condensers, 0.01 mid., €5, €6 T.C.C. Type M
Fixed condenser, 0.2 mfd., 67 T.6.C. Tubular Type 250
(Dubilier, Graham Farish, Peak, Polar-N.8.17.,
T.AM.C. Hydra)

N o= ok o om o

-

-nn

1 Rotary switch, single-pole, 4-way, 81 Kabi
2 Toggle switches, on-off, 82, 83 Claude Lyons 728
(Buigin)

2 Valve holders, 4-pin, baseboard mounting

Eddystona 949
2 Grid battery clips Gripso 36
2 Wander plugs Eelex
2 Spade terminals Eelex
1 Screening cabinet Eddystone 975
1 yard Screening sleeving Goltone
2 Crocodile clips Bulgin CR6
1

Aceumulator, 2 volts, 12 amp.-hr., unspillable
Ever Ready $121
Drydex

--

GB Battery, 161 volts
Valves: 2 Cossor 210 LF,

Wireless -
Werld
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DISTANT RECEPTION NOTES

Frequency Spread of Paris Television

HE French authorities, I hear, are
rather disappointed by the com-
paratively short range of the Eiffel

Tower now that it is working on 206 metres.
But since the official lists give its present
power as only 5 kilowatts I hardly think
that they could have expected any enor-
mous service area. In any case, Parisians
have little to grumble about in the lack of
broadcasting, for they still have a plethora
of stations, and they obtain much better
all-round reception since the Eiffel Tower
reduced its wavelength and its output
power.

It was announced recently that the Eiffel
Tower would shortly be radiating television
transmissions of a compromise type, half-
way between a high definition and low, The
intention of those responsible is to send out
a 6o-line ‘‘wvision’ with twenty-five pic-
tures a second. On hearing this I at once
began to wonder whether there would not
be a good deal of interference from these
transmissions with other stations in the
lower part of the medium-wave band. The
formula for the total spread of a television
transmitter is : number of pictures a second
x number of scanning lines X ratio of longer
to shorter side of image. For twenty-five
6o0-line pictures a second of ciné-film shape
this works out at roughly 112.5 kilocycles.
Were the Eiffel Tower to send out its tele-
vision on 206 metres there would be a very
serious interference with numerous other
stations.

Actually, the transmissions will take place
on about 175 metres, which corresponds ap-
proximately to a frequency of 1,714 kilo-
cycles. If we subtract half the total tele-
vision spread, or 56.25 kilocycles, from this,
the result is 1,657.75 kilocycles, which means
that the upwards spread should be comfort-
ably clear of the stations at the very bottom
of the medium waveband.

COBLENZ, which relays the programmes of

Frankfurt on 251 metres, is Germany's latest

transmitter, having been opened last month.

The picture was taken just after the inaugura-
tion ceremony.

These ““ half-and-half "’ transmissions may
be of considerable interest to experimenters,
for they will serve to show how very much
better 6o-line television is than 3o0-line, and
yet how far it falls short of possessing a real
entertainment value. For myself I do not sce
very much point in inaugurating the ser-
vice in this way if it is intended, as we
are told that it is, to proceed later to 180-
line or 240-line television on ultra-short
wavelengths. However interesting the
results that experimenters obtain with re-
ceivers, none of the apparatus that they
buy or build for themselves is likely to be
of much usc¢ when high definition transmis-
sions come into being. It seems to me that
our own policy of taking the plunge with 240
or even 36o-line transmissions is much
sounder, since there can be no question of
apparatus becoming obsolete within a short
time owing to increases in the number of
scanning lines.

Motala’s high-power transmitter appears
to be working occasionally rather late in the
evening. My own record shows that on most
days of the week Motala is still rather poorly
reccived, but every now and then the station
is logged at splendid volume. This seems
to point to intermittent use of the new
plant. Radio-Roumanie, the 150-kilowatt
Bucharest station, does not yet seem to
have come into action, despite the an-
nouncement made some time ago that it
was ready to do so. At anv rate, Huizen
continues to broadcast on 1,875 metres, and
I have not noticed any interference with its
transmissions,

D. EXER.

Elements of Loud Speaker Practice.
Mclachlan, D.Sc., M.IE.IL. 160 pages,
9z illustrations, 6 diagrams. Oxlord Uni-
versity DPress, Warwick Square, London,
E.C.q. ss.

The knowledgeable wireless enthusiast,
whose interest is primarily in developments
in circuit design, often finds himself at a
disadvantage when the discussion leaves the
output stage and passes from an electrical
to an acoustical basis. This state of affairs
would be quickly remedied by a few hours’
careful study of this succinct and authorita-
tively written handbook.

The section dealing with driving mechan-
isms is comprehensive, and, for the sake of
completeness, descriptions are given of many
types which have passed, or are passing, out
of use; but the information relating to the
moving-coil drive and its associated conical
diaphragm occupies the greater part of this
section. The treatment is non-mathemadtical,
but simple relationships have not been ex-
cluded, and quantitative data are given to
indicate the practical significance of the
various phenomena described.

The distribution of sound from dia-
phragms and the effect of baffles and roem
characteristics are very fully explained with
curves and diagrams,

That the book is fully up to date may be
judged from the fact that therc are refer-
ences to nickel-aluminium magnets, piezo-
electric drives, ‘‘ tweeters,”’ etc.

There can be no doubt that anvone who
has assimilated this book will not only be in
a position to take an intelligent interest in
any discussion relating to the reproduction
of sound, but will also be equipped to assess
the merit of future developments in this im-
portant branch of broadcasting technique.

By N. W.
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Practical Volume Expansion

Original Contrasts

ONE by one, the various obstacles in the way of obtaining per-
fectly natural reproduction are being surmounted. In this
article a practical system of ‘“ volume expansion’ is described ; its
object is to vestore the original contrasts in intensity which are
normally masked in the process of recording or transmission.

HERE is no excuse to-day for not
obtaining good quality reproduc-
tion from broadcast reception or
gramophone records within the

limitations imposed by the loud speaker.
In other words, the output from an am-
plifier can without difficulty be made sub-
stantially uniform. A well-designed am-
plifier will also embrace quite large peaks
in the volume intensity and handle them
faithfully. The one remaining inaccuracy
which is only just being thoroughly in-
vestigated is what is known as the volume
range of the reproduction. The problem
is broadly how to expand suitably the
original volume range. Both in broadcast
reception and gramophone records the
original volume 1ange is reduced ; that is
to say, the soft passages are recorded
somewhat more loudly and the very loud
passages are recorded more softly than
the original. Where this is not done auto-
matically in the microphone circuit it is
almost invariably performed manually.
The purpose of this article is to describe
a method of restoring automatically the
volume range in the receiver that can be
to-day successfully applied to gramo-
phone reproduction, and which is also
useful for experimenting on broadcast
reception. « As will be seen, the extent of
the volume expansion is very simply ad-
justable down to zero when one obtains
normal working without any correction.
The basis of this method is very simple.
1t consists in replacing one of the ampli-
fying valves by a new type of valve which
has been specially developed for the pur-
pose, and then adding one extra valve for

obtaining the automatic control. . Fig. 1
shows theoretically the essentials of the
system in its simplest form. The pick-up
is coupled by the condenser C1 to the first
amplifying valve Vi.  This valve is a
variable-mu triode and the amplification
which it gives will be governed by the

Automatically

Restored

By L. E. T. BRANCH, B.Sc.

valve gives increased amplification, and
this will clearly be effective on the anode
of V1 and will further cause V to alter
the bias of V1 in the same direction which
can only result in a building-up of the
signal with consequent unsatisfactory
effects.

The bias battery B normally maintains
a large voltage across C3, say 10 volts
negative, under which conditions V1 gives
only a low magnification. Now when a
loud passage on the record is encountered

+HT

TO SUCCEEDING
VALVES OF AMPLIFIER

Fig. 2.—Circuit details of a practical arrangement for restoring contrasts.

bias produced across the condenser C3.
This bias is obtained by means of the
valve V which is an ordinary triode
coupled to the grid of Vi by the con-
denser C2. The point to be noted is that
the grid of the controlling valve V cannot
be coupled to any point later in the am-
plifier than the grid of VI. For instance,
if it is coupled to the anode of V1 a loud
passage on the record will cause the valve
V to alter the bias of V1 so that this latter

> +HT
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Fig. 1.—Skeleton circuit diagram illustrating the principles of volume expansion.

the valve V produces amplified voltage
at its anode, and these voltages are fed
via the condenser C4 to be rectified by
the ** Westector”” W which is connected
to produce a rectified positive potential
in opposition to the negative bias given
by B. The ** Westector ** is in fact used
in a similar way to its use in so-called
““battery economiser’’ output circuits
except in the present case the circuit must
be arranged to give the maximum amount
of rectified potential. The low-frequency
choke may be replaced by a high re-
sistance (e.g., 250,000 ohms) or another
“ Westector,” or a transformer may be
used as illustrated in Fig. 2 where the
voltage to be rectified needs to be ampli-
fied further. In the latter case an
ordinary step-up intervalve type trans-
former has been found to be satisfactory.
The voltage given in this case can be
doubled by using 