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We QOught to be Told.

YHE United States of America cover a vast area
geographically, but the whole country is under
one Government, and regulations controlling the

development of broadcasting there are, generally speak-
ing, applicable throughout the States, and broadcast-
ing, within the terms of those regulations, can proceed
unhampered in its development.

In Europe we are facing an entirely different pro-
position. Every separate country has its own internal
regulations as regards the establishment of broadcast-
ing services, and the only way in which it has been
possible, up to the present, to maintain a reasonable
degree of freedom from mutual interference between
stations has been through the good offices of the Inter-
national Broadcasting Union. The International Broad-
casting Union, however, cannot be regarded as a body
officially recognised by the respective governments. It

is rather a kind of working agrecment between the broad-.

casting authorities for their mutual convenience.

Nothing, as far as we are aware,

in the development of various aspects of long-distance
reception.

But a disturbing element has arisen in the midst of
these endeavours because of the international distinc-
tions and varied political opinions in the individual
countries of which Europe is composed. Not all the
matter broadcast in one country is considered in another
country to be wholesome for the consumption of the
inhabitants. Broadcasting is, in certain instances, being
employed for political or international propaganda un-
savoury to the governments of adjoining states. If such
a state of affairs develops, individual governments will
be forced to resort to what weapons they can employ
to counteract it. :

To-day rumours are spreading to the effect that, whilst
the International Broadcasting Union is exerting every
effort to keep free the channels for the stations of Europe,
other and more powerful influences, in the shape of the
foreign offices of European countries, are at work to

encourage the increase of power of

which is agreed to between the
various members of the periodic
conferences of the Union, is legally
binding to the governments, who,
in turl, control broadcasting in the
individual countries.

More than ever before, public
interest throughout Europe is at-
tracted by the {facilities which
broadcasting offers for listening-in
to stations abroad in addition to
the home transmitters. Distant
reception is growing in popularity
and importance, and a very large
amount of capital, too, is invested
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"""" European stations and the over-
lapping of broadcasting channels,
having in view the deliberate
creation of such chaos and mutual
interference  on the broadcast
wavelengths of Europe as shall
permit only the powerful local
transmitters of each individual
country to be received by the

inhabitants.

If there is any basis. for these
rumours, and if such influences
are actually at work, then the
listeners of FEurope should be
informed.
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Experimental Station with Unconventional
High=zpower Equipment.

By A. DINSDALE.

War

URING the World - the Westinghoust
D Electric and Manufacturing Co. did a great
deal of wireless work for Britain and
her allies. Thus it is mnot surprising that at
the conclusion of hostilities the company should
find itself with a considerable amount of material

and a large staff of men on hand.
In order to make wuse of these
facilities  experimental radio-telephone

stations 2WE and 2WM

were set up, one at
the East Pittsburg
plant of the company
and the other in a

) room over the private
-4 garage, attached to his
{ home, of Dr. Frank
Conrad, Assistant Chief
Engineer. Experimental

1’ work continued until Dr.

"Conrad found it possible
i, to  transmit entertain-
.ment programmes regu-
|"larly every Saturday
‘ night. These programmes
| became so popular with
i local wireless amatenrs
' f that eventually one of the

i Pittsburg depart-

; ment stores advertised
E5 receiving sets which
fwould pick up Dr.

8 Conrad’s programmes.

t When Mr. H. DP.
|| Davis, vice-president of
“the company, saw this
advertisement he began
to realise the value of the
radio-telephone as a mass
disseminator of informa-
tion, as well as a means

New 200-
kW.water -
cooled
valve. The
anode is
cut away
to show the ¢grid formation.
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Plans were

conversations.
therefore made to broadcast programmes regularly from
the main Westinghouse plant, instead of from Dr.

for conducting private

Conrad’s home. A 100-watt transmitter was installed,
and commenced service on November 2nd, 1920, by
broadcasting the results of the Harding Presidential
Election. Thus born, KDKA has not since missed
a single day of broadcasting.

In the decade of broadcasting, which has followed,
innumerable changes have been made in the equipment
of the station, and always KDKA has been one of the
leaders of the movement towards higher and still higher
power unti] to-day it is licensed to broadcast regularly
on g8o kc., with a power of 50 kW., and uses similar
power on <everal much higher frequencies.

Spray-type Aerial and Field Strength.

With the advent of 1931, the eleventh year of broad-
casting, KDKA cpened fire with two experimental
transmitters of 400 kW. each, one operating on the
normal broadcast frequency and the other on the higher
frequencies. Both transmitters are close copies of each
other and designed to be, so far as possible, inter-
changeable. Full power is only utilised between the
hours of 1 a.m. and 6 a.m., ES.T. (8 p.m. to 1 a.m,,
G.M.T.), for experimental purposes.

The aerial system of the new transmitter is of the
spray type, designed to attenuate the field strength in
the immediate vicinity of the station so that nearby
listeners shall not be blanketed and augment signals
at a distance. Greater efficiency is claimed for this
scheme in that it allows the broadcaster to utilise the
radiated energy to greater advantage in reaching distant
points with greater regularity, since less energy is
absorbed by objects in the immediate vicinity of the
station.

The site of the new transmitter is at Saxonburg, Pa.,
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KDEKA’s New 400-kW. Transmitter. —

and covers about 130 acres, and the long-wave KDKA
aerial consists of a circular arrangement of poles
enclosing about 8 acres. These poles are 1o0oft. high
and painted yellow and black, according to U.S. laws,
for the protection of aircraft. A much smaller area
is enclosed by the W8XIK short-wave aerial.

Controlling the Angle of Elevation of Waves.

The increased ratio of space to ground-wave radiation
is secured by using vertical aerials supplied with
currents in differing phases through horizontal
feeder lines which radiate from the centre of
the circle of poles. Thus, interference between
outgoing waves from different aerials reduces the
horizontal component of the wave with respect
to the vertical component.

Eight poles, spaced round a circle
zooft. in diameter, are nsed to support the
aerial, which has a wvertical down-lead
at each pole. A cage top links up cach
pole to form a complete circle. By vary-
ing the phase relation of the currents in
the feeder lines the radiated energy can
be directed at any angle of elevation found
most desirable.  In this way varying
conditions due to day and night, season
of the year, etc., can be counteracted.

Power-stage equipment of the new KDKA station.

Wireless
World
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That, at least, is the avowed object of the scheme ; much
still remains to be found out before the desived 1deals
can be attained.

Two 200-kW. water-cooled transmitting valves are
used in each of the new transmitters. These valves,
known as type AW-220, arc also a new development.
They measure 6ft. in height, 8in. in diameter, and
weight 60 1b. apiece. In designing these high-power
valves the greatest difficulty encountered by the
engineers was the adequate cooling of the grid. The
final design, claimed to be of great mechanical strength
and sturdiness, embodies a double-ended construction,
i.e., filament leads come out
at one end and the grid lead
at the other. Thisis in con-
trast to the older roo-kW.
valves' wherein all  three
leads came out at the same
end. While the new valves
are in operation five tons of
cooling water must pass
through each water jacket

per hour.

To supply each
400-kW. transmitter a
power plant of goo-k\V.
capacity is installed.
Power from this equip-
ment is obtained from
3-phase, 6o-cycle, 25,000-
volt power lines. At the
sub-station, 7ooft. from
the main building,
three s500-kva. single-
phase transformers step

J the ~ current down to
2,500 volts, which power
1s then carried over iwo
three-phase 2,500-
volt armoured cables laid
directly in the gronnd
without special duct. The
main 30,000-volt transformers which supply the plate
voltage for the high-power valves are placed just outside
the main building, in the open. Inside the building
further transformers supply - motor-generators which
supply 3,000 amperes D.C. at 40 volts for filament light-
ing and grid voltage at 3,000 volts D.C. In addition, a
moderate amount of power at 10,000 to 15,000 volts,
and still smaller amounts at 3,000 and 400 volts, are
needed for the various interinediate amplifiers and the
master oscillator.

Mercury - vapout recti-
fying valve with three
anodes, capable of hand-
ling enormous power.

Mercury-vapour Rectifiers.

The main goo-kW. rectifier, the largest unit of its
kind ever built for broadcast purposes, employs six
190-kva. single-phase transformers to provide the
proper voltage and phase relations for rectification into
the desired direct-current energy.  The rectifier is
further remarkable for its use of the recently developed
mercury vapour rectifier tubes ridiculously small glass

L See The Wireless 1World for June 15th, 1927.
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KDKA’s New 400-kW. Transmitter. —

tubes which are capable of handling enormous powers.
One of these tubes is illustrated here and, as can be
seen, it has three main anodes. Two small sustaining
arc anodes and one starting mercury anode are also
provided in each tube,

In operation, the tubes are fully immersed in oil,
each mounted in a separate oil tank in a cradle by
means of which it can be readily removed from the
oil.  All necessary connections are made when the
cradle slides into place, thus per-

Wireless
Worrld
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lators, water-cooled to conserve space and cost, are
employed, with which it is possible to vary the applied
alternating current voltage from o to 4,600, the regu-
lators being designed to give 100 per cent. range both
above and below the line potential. Such a great range
was considered desirable in an experiméntal equipment
such as this. »

In view of the filament requirements of both low-
and high-frequency transmitters, a total of six 40-volt,
I,000-ampere generator sets were installed, three being

normally assigned to the low-

mitting tube changes to be con-
veniently made with minimum
effort.

Induction Regulators.

Automatic tilting mechanisms
for starting the sustaining arcs
are provided. This permits the
rectifier to be placed in operation
from a remote push-button control
station with no more attention
from the operator than the switch-
ing on of the filament-heating
circuit of hot cathode valves. The
starting mechanism functions in
from one to two seconds, after
which it is immediately possible
to apply full operating plate
potential if desired.  The sus-
taining arcs, once established,
maintain the tubes in readiness for
operation when desired without
further use of the starting
mechanism  unless the power
supply circuit is interrupted. Very

little energy, about 120 watts per
tube, is required to operate the
sustaining arcs. This is low com-
pared with filament-type rectifier
valves, since the mercury cathode automatically pro-
vides emission as needed at the hot spot in the mercury
pool, and thercfore the power for the sustaining arc
does not nced to maintain the maximum emission at
all times.

Mercury pool rectifier tubes such as these, while not
commonly employed heretoforc for radio power ap-
paratus, appear to have a number of desirable charac-
teristics, particularly in installations of such size that
the use of filament valves would require a great number
of them, both in series and in parallel, to furnish the
equivalent amount of high-voltage direct-current encrgy.

To smooth the rectifier output into pure continuous
current untuned filter circuits made up of large iron-
cored chokes and banks of high-voltage condensers are
connected between the rectifier tubes and the radio
equipment. The rectifier plate transformers and filter
chokes constitute quite a percentage of the total bulk
of power equipment, and are mounted out of doors in
the rear of the building, thereby saving considerably in
its size and cost.

In order to control the direct-current voltage output
developed by the rectificr, three-phase induction regu-

Garage of Frank Conrad from which first
broadcasts were made.

frequency set and two to the
high-frequency equipment, leav-
ing one in reserve. A line-start
type 75 h.p. motor drives each
generator and operates directly
from the 2,300-volt three-phase
station supply with only a simple

magnetic  coil contactor for

control. :
Filament Supply.

The distribution of filament

current is accomplished over a
heavy copper bus structure, over
two tons of copper being used in
its construction. A master field
rheostat furnishes the main fila-
ment voltage control with indi-
vidual rheostats on each machine
to make slight adjustments for
equal distribution of load. A
special starting step of field re-
sistance is also interlocked with
the filament excitation control so
that a damaging current rush does
not take place when excitation is
applied to cold filaments, which
possess only about 1o per cent.
of normal operating resistance.

Data Available to Electrical Science as a Whole.

While commercial broadcasting stations do not as yet
require equipment as large as that installed " in
KDKA’s new plant, nevertheless it is only by actual
construction and use of such apparatus that the de-
velopment of commercial stations to give safe and
cconomical operation can well be carried out. It is
also hoped that data can be obtained from this experi-
mental equipment which will be of value not only in
the specialised field of radio engineering, but also to
electrical science as a whole.

In Europe to-day broadcasting stations are conduct-
ing a war of power. Fifty and one hundred kilowatts
are becoming common. The 100-kW. transmitter dates
back to the pioncer transmitter of that power, which was
built at WGY, Schenectady, in 1927.2 It remains to
be seen whether the new KDKA plant will provide
further ammunition for further hostilities in the ether—
not confined to Europe,

2 «“WGY’s New 100-kW. Transmitter,” The Wircless World,
October 5th, 1927.
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The Effect of Different Methods on Selectivity and Qua]ity.
By W. T. COCKING.

T is not too much to say that the frequency changer
spells the success or failure of the superheterodyne,
and that upon it depends not only the efficiency

but also the ease of operation of the receiver. Frequency
changers are of many and varied types, but they all
depend upon the same fundamental principles for their
operation. Perhaps the most commonly used circuit
of all is that shown in Fig. 1, and it is also the casicst
to understand. The circuit LC is tuned ‘to the fre-
quency of the desired station, and as a result the signal
voltage is impressed upon the grid of the detector V,,

The Single-valve Circuit.

The fact that the oscillator itself contributes nothing
towards the amplification has led to many attempts to
utilise a single valve acting both as an oscillator and a
detector, and one of the earliest of these circuits is
shown in Fig. 2. The circuit LC is tuned to the fre-
quency of the incoming signal, but the circuit L C, is
tuned, not to the frequenty which gives the desired beat,
but to one-half of this frequency. The valve has a high
negative grid bias, and so it generates strong harmonics,
and the second harmonic of the frequency at which the
valve is oscillating beats with the signal to give the

desired intermediate frequency.

which is adjusted for anode bend rectification. The
oscillator V, generates os-
cillations whose frequency

+H.T

1s determined by the tuned
circuit L,C, ; and in prac-
tice this circuit is so
adjusted that ils resonance
frequency is different from
that of the desired signal
by an amount equal to the
intermediate  frequency.
That is to say, if the de-
sired station Dbe working
with a frequency of
1,000 kc., and the inter-
mediate  frequency  be
100 kc., then the oscillator
circuit is tuned to either
1,100 kc. or goo ke.

These oscillations are

+H.T.

I.LF. AMPLIFIER

In practice, the circuit is not very suc-
cessful, for two reasons ; in the first place,
there is a large amount of interaction be-
tween the two tuning controls, and an
adjustment to one necessitates a read-
justment of the other; and secondly, the
large number of harmonics generated by
the valve means that a station can be
turted in at many different settings of
the tuning dial. It is often difficult to
arrange matters so that the local station
can be received at less than twenty
different dial settings! It is well known

that even with the ordinary circuit of
Fig. 1 harmonics of the

oscillator are at times

bl troublesome, but the har-
lF AMPLIFIER monic generation with the

applied to the grid of the
detector as well as  the
desired signal, and after
rectification it is found that
there is present in the out-
put of the valve a fre-

Fig. 1.— The
most common-
1y used frequen-
cy changer.
Owing to its
radiating pro-
pensities it can- L
not be employed
with an outdoor

ill

circuit of Fig. 2 is of
necessity so strong that it
renders it uscless for
present-day reception.
Another single-valve cir-
cuit which enjoyed some

f‘

aerial without a
preliminary
stage of H.F.

quency of 100 kc., the in-

—"l'l measure of  popularity

under the name of the

termediate frequency, in
addition to the two original
frequencies, and a number
of others which are due to
mperfect rectification. The action is really the same as
that of the ordinary oscillating detector, except that
the well-known heterodyne whistle produced when a
carrier wave is tuned in, is above audibility and is
the intermediate frequency.

AI13

amplification.

Iig. 2.—An early single-valve frequency changer.
The second harmonic of the osciliating frequency
is used for beasing with the incoming signal.

“ Tropadyne’ is shown in
Fig. 3. In this circuit the
valve oscillates at the de-
sired frequency, and so there is no necessity for the
generation of harmonics. In practice, however, the
fact that the valve must be so biased that it rectifies
means that harmonics will be strong, and so many of
the disadvantages of the previous circuit still apply.
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Frequency Changers.
In theory, interaction between the two tuned circuits
can be prevented by the bridge connections, but in
practice it is very difficult to obtain a perfect balance.
It will be seen, therefore, that there is likely to be a
very considerable amount of
interaction between them.

The Tetrode Frequency
Changer.

Since a single triode valve
does not make a good {re-
quency changer the four-
electrode valve has often
been pressed into service, as
in Fig. 4, and such circuits
are very common on the Continent. The desired signals
are applied to the inner grid of the wvalve, while the
outer grid is connected to the tuned oscillator coil. The
valve, therefore, oscillates and rectifies at the same time,
and, since the tuned circuits are only connected together
by the valve interelectrode capacity, interaction between
them should be small. The circuit is distinctly better
than either of the two triode circuits

amplifier is useless.

Wireless
Worrlal

11‘ is generally stated that the intermediate frequency ampli-

fier is the heart of the supersonic receiver.
selectivity, sensitivity and quality must to a very large extent
depend upon this highly important piece of apparatus, it may
truly be said that the frequency changer is of even greater im-
portance, for without it even the best intermediate frequency
There are a number of methods of
changing frequency and their relative advantages are dis-

cussed at some length in this article.

MAY 6th, ig31.

circuit of Fig. 1 wlhen a.triode is used for the detector.
In this latter circuit, however, we are at liberty to use
a screen-grid valve as the detector, with a very cotl-
siderable gain in efficiency, and so we find that the
two-valve circuit is more efficient than any of the
single-valve type. This
means, in practice, that
more amplification must be
used with a singte-valve
frequency changer than with
a two-valve, and there is
then little advantage to be
derived irom its use.

While the

The Aerial System.

We may take it as
axiomatic, therefore, that the two distinct {functions of
rectification and oscillation should not be combined
into a single valve, and that a two-valve frequency
changer should always be used. There is no doubt,
however, that the usual superlieterodyne employs too
many valves, and so we must investigate the circuit
in some detail to see whether we can reduce tlie number

just discussed, but this is not to say
that it is very good.
In the first place, in order to work

+H.T

I.LF. ANIPLIFIER .
Fig. 3.—The ¢ Tropadyne "’ circuit

at all the valve must be adjusted so
that it rectifies, but it will then
generate harmonics when oscillating,
and so we are up against the old
problem of the local station coming
in all over the dial. It seems impos-
sible at the present time to devise
a single-valve frequency changer

is non-radiating when a perfect
balance is obtained, but in practice
the circuit js rather unsatisfactory.

+HT

I.F. AMPLIFIER

which is free from harmonic trouble,

—4|}

and, indeed, even the best of the two-
valve circuits are not quite perfect. in this respect.
Now, the only object in using a single-valve fre-
quency changer is to reduce the cost of the receiver
by eliminating a valve; but it can be shown that this
reduction in cost is more apparent than real.  The
- screen-grid valve is unsuitable for use in the circuit of
Fig. 4, and it is necessary to use one of the special
four-electrode typss which have been developed on the
Continent; the efficiency of the frequency changer,
therefore, will be no greater than that of the two-valve

An example of the ‘* Tropadyne '*—a superhetero-lyne
receiver which was popular a few years ago.

L1

Fig. 4.—A four-electrode valve frequency changer is commonly
employed on the Continent. Although more satisfactory than the
single valve triode circuits, harmonic trouble is considerable.
The valve is known as a bi-grille or bi-grid frequency changer.

of amplifying valves without reducing the volume from
the loud speaker.

A receiver such as the ‘‘Band-Pass Superhetero-
dyne,”” which employs a single H.F. stage, a single
L.F. stage, a two-valve frequency changer, and a triode
second detector with a pentode output valve, will give
quite sufficient amplification for most ordinary pur-
poses when used with a frame aerial. Now, a frame
aerial is very inefficient when compared with a good
outdoor aerial, and 1t is, moreover, rather inconvenient,
since it is awkward to dispose of in a room and it does
not lend itself nicely to ganging. \Vhat results should
we get, therefore, if we eliminate the first H.F. stage
and connect an outdoor aerial directly to the tuned
input circuit of the frequency changer? We should
find that the sensitivity of the receiver is not greatly

ATy
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Frequency Changers.—
altered, that the selectivity is approximately the same,
except that the directional properties of the frame are
missing, and that second-channel and long-wave inter-
terence are both somewhat greater, but can be reduced
to the same degree by careful attention to design.
It would appear,
then, to be highly
desirable in the in-
terests  of  efficiency
and economy to use an
outdoor aerial with
the superheterodyne
and to dispense with
the usnal prelimimary
H.F. stage. There 15
one point, however,
which has not so far
been considered, and
that is the question of
radiation. If any of
the ordinary frequency
changers be used with
an outdoor aerial and
without a preliminary
stage of H.F. amplifi-
cation, the oscillator
will cause a current to
flow in the aerial cir-
cuit  which will be
radiated and cause
interference with other listeners.

We thus find the
reason for the use of a frame aerial with the supersonic

receiver. \When an outdoor aerial is used with the
ordinary frequency changers a preliminary H.F. stage
1s essential in order to avoid radiation: but with this
extra H.F. stage the amplification is excessive for an
outdoor aerial and gives a noisy background, and so
a frame aerial is employed. :

A Non-radiating Frequency Changer.

It will be seen, therefore, that if the receiver is to be
really economical it is essential to employ an outdoor
aerial and to dispense

Wireless
Werlal
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is free from radiation and can be used with an outdoor
aerial with impunity.

At first glance it might appear that coupling the oscil-
lator to the detector anode circuit would not give good
results ; actually, however, it is more direct and logical
than coupling it to the grid circuit,
and it is capable of quite as satis-
faclory operation. It must be re-
membered that with anode-bend
detection rectification takes place
in the anode circuit, and that the
action of the valve can be con-
sidered as that of an H.F. ampli-
fier followed by a diode rectifier.
With the circuit of Fig. 1, there-
fore, the oscillations are intro-
duced before the H.F. amplifying
action takes place, but with the
circuit of Fig. 5 they are intro-
duced after this amplifying action
and immediately Dbefore the
rectifying action.

Since the local oscillations are
not amplified by the detector they
must be stronger than is necessary
when they are fed into the grid circuit.  This brings
no difficulties in its train, as it is only necessary to
apply a somewhat higher H.T. voltage to the oscit
lator and to couple it more closely to the detector.
This close coupling allows of a simplification of the
circuit by omitting the coupling coil, and including the
tuned-anode coil of the oscillator directly in the detector
anode circuit as in Fig. 6. In this manner the wave-

Oscillator and long-
wave intervalve coup-
lings as used in the
recent Wireless World

superheterodyne.

1.F. ANPLIFIER

with the preliminary H.F.

stage. This means that the i

frequency changer itself %
must be so designed that it

is non-radiating, while, ot
course, it must be eflicient.

+H.T.

(Above) Fig. 5.—A new non-radiat-
ing circuit employing a screen-grid
first detector with the osciliator
coupled to the anode circuit. An
outdoor aerial can be used with-
out a preliminary H.F. stage.

(Left) Fig. 6.—A modification of
Fig. 5 which dispenses with the
coupling coil, thus simplifying
waveband switching. The number

None of the ordinary cir- | .

cuits is satisfactory, and so L =C ==
the writer has devised the T
scheme outlined in Fig. 5. o}

It will be seen that the
oscillator is coupled 1o the

of decoupling components is also
reduced, since only a single H.T.
feed is required.

+H.T.

anode circuit of the de-

tector, which miust be a screen-grid valve. If this
valve be correctly chosen to have a small grid-anode
inter-clectrode capacityv and it be properly screencd,
there is no appreciable feed-back from the anode to
the grid of the detector. The oscillator is isolated from
the aerial circuit, therefore, and as a result the circuit

A 15

band switching is very considerably simplified, while
the coil construction becomes no different from that of
the ordinary reacting detector.

Independent Tuning Controls.

The superheterodyne is rarely quite free from inter-
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Frequency Changers.—

action between the oscillator tuning control and the
detector grid circuit tuning control. It is usually found
that a small adjustment to one variable condenser neces-
sitates a readjustment of the other, and this makes
tuning more difficult than it need be and the receiver
incapable of accurate calibration.  The circuits of
Figs. 2 and 3 are probably the worst in this respect,
but the usual circuit of Fig. 1 is by no means immune,
particularly if the coupling to the oscillator be at all
tight.  There will only be interaction between the
tuning controls with the circuit of Fig. 4 if the valve
capacity is large; this is usually large enough to allow
the circuit to radiate if conneccted to an aerial, however,
and so interaction cannot be entirely absent. With
the circuits of Figs. 5 and 6 the coupling between the
tuned circuits is only that afforded by the extremely
small grid-anode capacity of a screen-grid valve, and
so interaction between the tuning controls is, prac-
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It will be seen, therefore, that this new frequency
changer offers very decided advantages over the older
mcthods. Interaction between the tuning controls is
absent, and a simplified circuit is possible. Becauss
of its non-radiating properties, an outdoor aerial can
be employed without a preliminary H.F. stage, and
one valve can thus be omitted without reducing the
range of the receiver below that obtainable with a frame
aerial and an H.F. stage. It is no less efficient than
the usual two-valve frequency changer, and it is more
efficient than any of the single-valve circuits, and it
has none of the disadvantages attendant upon the latter.

In view of this formidable list of advantages there
would appear to be no object in using any of the
single-valve frequency changers, which give endless
trouble from harmonics and are all capable of radiating.
Even the old and well-tried circuit of Fig. 1 is inferior,
except perhaps when a preliminarvy stage of H.F.
amplification is used, and even then it offers no definite

tically speaking, non-existent.

Two-way Working with Japan.

With reference to our note on April
22nd, Mr. J. Clarricoats, G6CL, tells us
that he- was in two-way communication
with Yokohama on April 20th, 1929, with
an input of only 5.8 watts, and again on
April Tth of this year he worked with
J3DE, Wakayama-si, using an input of 6.2
watts.

G6CL has now worked with well over
100 American stations, and holds the
W.A.C. certificate issued to members of
the I.A.R.U. who have worked with sta-
tions in six continents, and the W.B.E.
certificate, issued by the R.S.G.B. to
B.E.R.U. members who have been in
two-way communication with some part
of the British Empire in each of the five
continents. He has also successfully
worked Europe, Asia and Africa in 24
hours on telephony, using an input of
only 6 watts.

co00O0
Busy Days.

Another amateur, Mr. George Edwards,
has recently worked all continents on two
occasions in 12 hours or less from his
station, G2UX, at Walworth, using an
Jdnput of about 10 watts from 300-volt
dry batteries to a Hartley transmitter
with two 6-volt receiving valves in
parallel. The first accasion was on March
15th, when the following stations were
worked on the 21-metre waveband :—
ZLAAP, New Zealand; PY2AZ, Brazil;
XYI6KR, Kurdistan, Iraq; AUILAT,
Tomsk, Siberia; SULAA, Cairo, Egypt;
and W2QF, New York, all between 07.15
and 18.00 G.M.T. The second occasion
was on April 19th, when the following
stations were worked within the 12 hours
bet ween 07.50and 19.50 G.M.T. :—PY2BO,
Brazil; ZL2BC, New Zealand; VK2JZ,
Australia; XYI6KR, Kurdistan; FM8IH,
Algeria; W2QF, U.S.A.; and PYZBA,
Brazil, after which he.found time to work
two more Brazilian stations.

0000
The R.S.G.B. Groups.

We are frequently asked, especially by

new transmitters, to put the enquirer into

advantage.

touch with other experimenters who are
working on lines similar to those he in-
tends following, and, for the benefit of
those who wish to specialise, we would
draw attention to the organisation of the
Contact Bureau of the R.S.G.B., under
the guidance of Mr. H. C. Page (G6I’A).

The society encourages its members to
pursue various paths of investigation, and
for_ this purpose the Contact Bureau is
divided into several sections or groups,
each with its own group manager; and, to
simplify the working and expedite the cir-
culation of the budgets, each main group
is subdivided into secondary groups of
not more than six members. The reports
of the working of each-group of six are
collected and published menthly by the
respective group managers, and in this
way a mass of valuable information is
gained about each aspect of amateur
transmission.

The main sections and their respective
group managers are :— )

56 megacycle (5-metre) work, Mr. S. W.
Cutler (G20L), Ealing.

28 megacycle (10-metre) work, Mr. A.
Smith (G6VP), West Drayton.

3.5 megacycle (85-metre) work, Mr.
R. A. Bartlett (G6RRB), Bristol.

2 megacycle (160-metre) work, Mr.
J. H. Hum (G5UM), London.

Fading skip distance, etc., Mr. A. M.
Houston-Fergus (G2Z(), Jersey.

Low-power working, Mr. J.
(G2VYV), Farnham.

Television, Mr. P. D. Walters (G5CV),
Chiswick.

Aerial systems, Capt.
I'rice {G20P), Cheltenham.

(oo NaNe)

International Short-wave Radio League.

The membership of this League con-
tinues rapidly to increase, according to
the April issue of the [International
Short 1Wave Radio News. It is interest-
ing to note that the Editor states : ““ For

N. Roe

G. Cowrtenay

every reader we have in the United States
we have twenty in Europe, Africa, and
the Orient.”” The European manager and
vice-president of the League is Mr.
Mander Barnett, who will welcome appli-
cations for membership addressed to 106,
Lord Street, Southport. He evidently
shares the writer’s detestation of the
misuse of ‘‘radiese’ in written corre-
spondence, as he particularly says to ap-
plicants : ““ Don’t address your letllers in
some fancy ham language.”

The annual subscription is %1, or
4s. 2d. The current number of the
League’s official organ gives an interest-
ing account of the services performed by
Mr. Gerald Marcuse’s station, G2NM,
and contains, as usual, a list of the prin-
cipal short-wave broadcasting and tele-
phony stations which are likely to be
heard by listeners in both hemispheres.

0000
83-metre Calibration Service.

Mr. Gerald Marcuse will transmit cali-
bration services from his station, G2NM,
on the 3.5 megacycle band every Sunday
at 11.00 telephone and every Sunday and
Thursday at 23.00 morse. The times are
G.M.T. or B.S.T. as in force. The exact
frequency is 3,583.13 kec., which has been
checked and approved by the Post Oifice.

coo0o0
NEW CALL-SIGNS AND CHANGES OF ADDRESS.

GZ2MI A, O. Milne, 79, Victoria Ave., Broadstairs,
Kent. (Change of address), working on

1.7, 3.5, 7 and 14mC. at week-ends.

G2ZQ (cx 2ABS) J. Hunter, 63, Hervey Rd., S.E 3.

G2ZX A.N. Porter, 32, Tyndales Park Rd., Bristol.

G5CV  P. D. Walters, 45, Fairfax Rd., W.4.

GSUF  A. A. Barrett, Sydeote, Cabball Rd., Cromer.
{Change of address.)

G5WB C. A. Webb, 1a, Crescent Gardens, Swanley,
Kent. (Change of address.}

G8JG C. W. Jennings, 150, Longmcad Ave.,
Bishopston, Bristol.

G8QH G. Tamblyu, Barkla Shop, St. Agnes, Cornwall

G6XB G. E. Jones, 33, Atlas Rd., Canton, Cardiff.
(Change of address.)

2AHK G. R. Scott Farnie, The Grange, Cefn Coed,
Merthyr,

2AHR D.G. Rumary, Pineholm, Upper Station Rd.,
Heathfield, Sussex. .

2AUT R.IH. Farrington, 15, West St., Sittingbourne,
Kent.

2AXD W. H. Peters, Stone Lodge, Stoneleigh Rd.,

Gibbet Hill, Coventry.
A 16
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An Appreciation—and a Challenge

sponsored programmes with which the Dublin

Station has been cxperimenting, but, having
missed the opening announcement, I was unaware of
its nature and sponsors. It was soon evident, however,
that the underlving motif was the sea-obviously a
subject of wide appeal to British listeners, apart from
the possible novelty of sponsored programmes as such.
Orchestra, chorus, and vocalists combined to provide a
well-rendered and pleasing variety of songs, rollicking
sea chanties, selections from Gilbert and Sullivan, and
other popular favourites, and although the announcer’s
American twang may have irritated some of us, the
absence of any advertising matter was calculated to
soften the heart of the stoutest antagonist to programines

| ggEC]iNTLY I had the pleasure of hearing one of the

proportion to their ability to pay. But all inanufacturers
and industries do not lend themselves to the same treat-
ment as one which is inherently bound uwp with our
national pride and inheritance.

Amecrica is a long way off, but there are doubtless
many who listen to the more ecasily received French
stations.  IHow many listeners, however, understand the
short announcements with which these otherwise good
programmes are so freely interwoven? How many
dance enthusiasts would care to hear between each item
that indigestion and bad breath may be relieved by
chewing someone's aromatic india-rubber; or that a
postcard to such and such a concern will bring you their
profusely illustrated catalogue of 220 pages, free, gratis,
and for nothing? When that catalogue has heen meta-

of this kind. So far, so o 7 - . phoncally rammed down
good.  Nothing jarring— JBROADCASTING has probably produced qio subject more your throat several times a
nothing irrelevant; just an controversial than that of sponsored programines introduc- night for months on end

hour’s uninterrupted enter-
tainment in which memories
and traditions of the sea
blended  with  a  growing
curiosity as to the name ot
the promoters of so excel-
lent a programme.
Consequently it was with
a feeling of pride and satisfaction that we heard the final
announcement take the form of a short statement of
facts concerning the successful activities of one of
Sritain’s oldest and biggest industrial groups, whose
name is a household word and whose achievements have
gained them fame throughout the world. Such a fitting
conclusion—neither too long nor too obtrusive—was a
proud reminder of our world position in shipbuilding
and aviation, and as long as sponsored programmes
follow this model of good taste and elegant reserve they
cannot fail to attract a large percentage of listeners.
But what of the future? Business is business, and
none grasps this fact more thoroughly than those who
purchase the right to call the tune. Any discrimination
as to the advertiser’s rights is next to impossible, and
if one section of industry is permitted this form of adver-
tising, then all sections must have the same right in

iitg advertising matter.

A 19

In this article our contributor, who
wishes to remain anonynious, takes a generally broad view of
the subject, but, whilst indicaling that sponsored programmes
in good taste and reserve can be a blessing, warns us that the
ultimate effect of sponsored programines must, in all proba-
bility, be disastrous, and that it is foolish to suppose (¢ would
be possible to stem the tide of commercialisation if once lhe
principle of sponsored programmes were to be accepled.

you may, In time, be re-
duced to the condition of
the nervous man who waited
up half the night because
he didn’t hear the lodger
upstairs throw his other
boot across the floor. Your
interest in the programme
diminishes in proportion as you become grotesquely
fearful of what will turn up next. Unfortunately, there
1s no escape except to dispense with listening altogether,
and in time you will come to hate that advertiser and
everything associated with him, wireless included.

We in England are accustomed to having our news
bulleting treated with respect.  We tune in to the news
because we want to hear the news. Moreover, those
responsible for its preparation are carceful to marshal their
items according to a general plan that has unconsciously
familiarised us with what to expect. In consequence
we may be reasonably sure of switching olf at the appro-
priate moment without much fear of missing anything
material.  Contrast this with one of our Continental
neighbours, and we find two voices alternating at the
microphone. The first crisply informs us of some breath-
less event in the world of human achievement, followed
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Sponsored Programmes.—

by his colleague’s oily admonition to your wife to wear
a specific make of corset, or risk the loss of her beau-
tiful figure and possibly the affection of her loved ones.
No. 1 now takes over with a solitary item of sports
news, whereupon the other butts in to the effect that
no wife can be proud of her husband’s pyjamas unless
they come from the ‘‘Factory-to-consumer-direct-sales-
service’’ of the Pyjam Silk Corporation, whose name
and address will be repeated to you as many times as
human ingenuity can embody it in each and every
announcement.

““But,”” you may say, ‘‘vou cannot do this i~ us,
because we get all the news we want from the papers,
and, besides, we do not like dance music.”’ Forgive me,
but this is a mistake. When the payer calls the tune,
he will have no scruples as to your esthetic attitude
towards the arts. Let me cite a casc of a few weeks
ago. The opera ‘I Pagliacci’” was being given from a
certain Continental studio, and Nedda had. just con-
cluded her love duet with Sylvio, promising to meet him
at midnight. Hard by, the treacherous Tonio was lead-
ing Canio to the secret meeting-place of the lovers, and
one was all agog for the clash of music that was to
herald the betrayal of a rival, the fruitless chase, and
the climax of the ‘“Molley.”” But no! At the crucial
moment the opera was switched off, and a crude an-
nouncement substituted by an advertiser whose mono-
tonous repetitions are becoming a threat to onc’s peace

Wireless
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of mind. And what, after all, is wireless entertainment
but a convenient means of securing a temporary release
from the bustle and business of the outside world? Once
open the doors of broadcasting to the tender mercies of
the modern advertiser and you not only sacrifice the
sanctity of the home, but pont the way to the prostitu-
tion of good taste and decency. Imagine the parallel
in English. It is Sunday evening in the quiet seclusion
of your drawing-room. From the loud speaker comes

the mellow rhythm of Gray’s immortal words:
“ Beneath those rugged elms, that yew tree’s shade,
Where heaves the turf in many a mould’ring

heap. . . .”

Here a new voice fades in to tell you that the advent
of Tomsons’ Patent Tombstones have made the
“mould’ring heap’’ a thing of the past, and an un-
sightly object of pity in any well-managed graveyard.
Loving and discriminating listeners should write for the
“T.P.T.” catalogue illustrating scores of varicties of
Tomsons’ Patent Tombstones—the heritage of the dead.
It you doubt these things, you have only to tune in
to some of the Continental stations to learn the ugly
truth of what is already an accomplished fact. Further
instances might be cited ad nawseam, but may I con-
clude by saying that if you can associate the Hungarian
Rhapsodies with crustless cheese, or the Unfinished Sym-
phony with an alleged cure for perspiring feet, then by
all means have your sponsored programmes—you will
get your fill; but take heed, a real danger is upon us.

SCREENING GRID VOLTAGE CONTROL.

Simpler Calculations for Ascertaining Potentiometer Values.

screening grid of a modern S.G. valve it has Lecome

common practice to feed this elecirode by means of a
potentiometer so that, in spite of small curreut variations, the
applied voltage does not change substantially.  The screen
potential in-a receiver is somewhat ecritical, and it is usually
unsafe to employ a series resist-

()WING to the extremely small current taken by the

sistance of two resistances in parallel is always less than either
component part taken alone. In Fig. (b) the screen circuit is
shown as R,.

From the makers’ curves we must now find out the best
working potential for the screen and the current that it passes.
Tiet us assume that these are (0 volts and 1.0 mA. respectively.

Now, in order that a potentio-

ance feed, with which the change
of potenlial may be large. F Z
The working principles of a HT.+
potentiometer as shown at (a)
are simple enough. Assuming
the H.T. voltage to be 300, I},
20,000 ohms and R, 10,000 ohms
(so that R, and R, together
equal 30,000 ohms), the voltage
between X and O will he
10,000/ 30,000 x 300 = 4 x 300 =100
volts, while obviously that be-

tween X and Z will be EL OO

R15200000

meter shall fulfil properly its
function of supplying a steady
voltage in spite of small current
changes, it is important that the
current  continuously  passing
through its two limbs (R, and
X R,) shall be considerably greater
than the current taken by the
device which it is feeding. 1t
is generally accepted that a
current ratio of four times gives
satisfactory “‘regulation.” = By
this we mean that the potentio-

300 v. —g 300 V.
HT + HT +

240 V.

30,000
300=2x300=200 wvolts. The
current passed by the potentio-
meter is that due to a potential

of 300 volts across a total resistance of 30,000 ohms. (By Ohms
I voits . . 30

E Bk o g e = X l

Law Lamps = Ror which in our casc becomes 30,000 — 0.0

amperes or 10 milliamperes. . It musl alwuys be remembered
that in applying Ohms Law, current as represented by I must
be measnred in amperes; one milliampere {mA.) being 0.001
amp., 10 m4, 0.01 amp., 100 mA, 0.1 amp., and 1,000 mnA. 1.0
amp.

'l?her(% would be little more fo say about potentiometer feed
were it not for the fact that when the screen of the valve takes
current there is a load put across R,—the lower limb of the
potentiometer. This has the effect of reducing ils value, for a
load can be looked upon as a resistance, and lhe combined re-

Showing how a simple potentiometer is modified when a valve
circuit is connected across one limb.

meter must tike four times the
current passed by the screen
circuit. We now have sufficient
knowledge to fill in the voltages
and currents required (see Fig. (c)). The resistance R, —repre-
senting the screen of the valve—is. to pass 1 mA. with 60 volts
across it; R, should pass four times this current, i.e., 4 mA. at
60 volts, while R, must also pass 4 mA., plus the screen current
of 1 mA.—that is 5 mA. 'I'hus, after passing through R, the
current divides into R, and R,. As 60 volts are to be dropped
across R,, there are left, out of a total of 300 volts, 240 to be
lost across R,. We must again make use of Ohms Law, for since
I=E/R, R=E/C and both R, and R, can be calculated by
dividing the volts to be absorbed by the. current to be passed.
The value of R, required is 240/0.005=48,000 ohms (50,000 ohms
will be near enough), whilst R, is 60/0.004 =15,000 ohms.

W. I G.P.
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Locating and Measuring the Resonances.

By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

INCE the publication of my article entitled
S “Modern Views of the Moving Coil Loud

Speaker’’ (The Wireless World, January 21st and
28th, 1931), it is rather surprising to find that no
one has written to tell me the whole thing was quite
wrong. Rather to my surprise I have had a number
of letters asking for more details and further infor-
mation regarding any other peculiarities possessed by
the moving coil loud speaker which have as yet not
been treated. Of course, at this stage of the proceed-
ings, it must be realised that loud speakers are being
used by a much larger and ever-
increasing percentage of readers of
The Wireless World than was the
case in 1926 when the moving coil
loud speaker made its debut. Many
readers are therefore very familiar
with the intestines of their loud
speakers, since they are the proud
creators of these organs which con-
spire to produce sounds of varying
veracity and vitality. But there are

frequencies.

N this article an explanation is given

of the peculiar properties of the loud
speaker diaphragm at the lower speech
Our contributor, Dr.
McLachlan, who has carried out exten-
sive investigalions on the design of
moving coil speakers, is well known to
readers of this journal, being a leading
authority on loud speaker technique.

sis. I would ask those new readérs who consume these
pages not to lose paticnce because the concepts and
terminologics appear unfamiliar.  After all, nothing
of value in this world can be understood in five minutes,
for if it could its value would, ipso facto, immediately
disappear. 1 think it was Euclid who said, ** There is
no royal road to learning.” Doubtless, if I have got
the wrong author, it will provide someone with an excuse
to write to the Editor, giving the correct quotation.

I propose in this article to deal chiefly with the lower
register in moving coil loud speakers, explaining in
greater detail the general argument
stated in the issues of January z1st
and 28th, 1931. It was stated there
that the lower register could be ob-
tained in two ways: (1) By using
a rubber or other adequately flex-
ible surround to mount the dia-
phragm at its periphery the reson-
ance of the diaphragm as a whole
on the surround being below 20
cycles per second; (2) by using a

others who have bought loud The conclusions arrived at are the surround of leather or similar
speakers, or who have only recently onlcome  of  considerable  rescarch material and of such tautness that
become {ke Editor’s parishioners, work. the diaphragm (moving as a whole)

and, moreover, are, unfortunately,
less familiar with the inner organs of the animal.

To the first-mentioned, the descriptions of the re-
searches and results given during the past five years
will be followed with comparative ease, even though at
times one is compelled to introduce certain technicalitics.
To the otlier class of reader difficulties may crop up,
but reference {o former articles on the subject will pave
the way to a better understanding of the action of these
devices. Undoubtedly, the modern loud speaker, whose
external appearance is the symbol of architectural sim-
plicity, is one of the most complicated electro-mechanical
systems from the viewpoint of accurate scientific analy-

A 27

resonates upon it at some frequency
between 50 and 100 cycles. We now proceed to an
examination of the experimental results upon which these
statements are based.

The dimensions of the diaphragm upon which the
experiments were made arc given in Fig. 1. First of
all, we start off with a diaphragm whose edge is quite
free. This is suspended by four elastic threads, as
shown in Fig. 2, so that the natural frequency axially
is about three cycles per sccond. A baffle six feet
square is arranged to fit nicely round the diaphragm.
What we have to do is to measure the total sound out-
put from the diaphragm at various frequencies. This

wwWw americanradiohistorv com


www.americanradiohistory.com

480

The Lower Register in Moving Coil Loud Speakers.—

is a good deal more difficult than might be imagined at
first sight, but the variation in output corresponding to
different mechanical conditions of the edge of the dia-
phragm are so large that it is immaterial for the purpose
of illustration whether the output is measured very

r‘_Q D1A _“‘—‘ arr
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frequency will be greater at 12.30 p.m. than at 10 a.m.
If towards the end of the alternoon readings of the coil
fixed are taken, they will obviously be too large. More-
over, the difference betwezn the two, which is what we
require, will be reduced, and might in some cases vanish
or become negative. It is advisable, therefore, to lct
the magnet assume its normal working tempcrature
before commencing operations.

Now we are in a position to discuss resistance measure-
ments on our free-edge diaphragm-——which, of course,
ought to be in an adjacent room away from draughts
and noises, so that it cannot act as a microphone. Also,
In measuring the resistance with the coil free at tele-
phonic frequencies, it is imperative that the output
from the instrument should not reach the experimenter’s

cars.

9 DIA. !

Fig. 1.-—(Above) Showing the dimensions of
the diaphragm upon which experiments were
made. Fig.2.—(On the right) The edge of the
diaphragm ijs quite free. It is suspended on
four elastic threads and has a natural axial

ELASTIC THREADS=
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Starting about 43 cyclcs,
we soon find that things
happen in a fast and furious
manner—provided we are
cute. If we are not, then
nothing abnormal occurs at
all.  But working up the
frequency scale, cycle by
cycle, we soon come to.a

BAFFLE

frequency of three cycles per second.

accurately or not. 'What has been done
is to find the difference in resistance of
the moving coil when it is frec to move
and when fixed. This gives an ap-
proximate indication of the output from
the speaker, although it includes dia-
phragm losses of different kinds and
variations in the resistance due to the
iron of the magnet.

There is a difference betwecn the re-
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point where resonance is in-
dicated. Now we retrace
our steps 0.1 cycle at a time
until, finally, we have a
very sharp resonance curves
as shown in Fig. 3. To find
the actual resonance fre-
quency accurately requires
considerable patience, be-
cause each reading takes ten
minutes or so. However,

CONE
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sistance due to the iron when the coil
moves and when it is fixed. Fortunately, it was found
that the coil fixed condition could be simulated with
adequate accuracy for our purpose by short-circuiting
the magnet on itself (no battery). This was due to the
large air gap (lin.) used and the very low remanent
magnetisation of the magnet steel. In this way the
readings of resistancé for the coil fixed and free con-
ditions could be taken immediately after cach other,
thus ensuring that the temperature and the position of
the coil in the magnet was the same in both cases. The
temperature is rather important for the following reason :
Suppose first thing on Monday morning a series of
readings is taken when the coil is free.  As the morning
wears on the magnet and, therefore, the moving coil
become warmer. In fact, in some experiments the field
current decreased 10 per cent., which corresponds to
a temperature rise of 25° C.

Taking a Resonance Curve.

This, however, is not an unduly large rise, since the
field current was only 0.8 of its normal value. Conse-
quently, about 1z.30 p.m. on Monday, if some of the
readings taken earlier are checked, they will be appre-
ciably different, due to (1) temperature rise, (2) de-
crease in magnetic field strength. Item (1) generally
preponderates, so that the measured resistance at a given

after doing one diaphragm,
the game becomes quite exciting, because one begins to
anticipate which frequency has the greatest hump—or
whether that of the experimenter is even greater!

A complete curve in which all the points are not
shown—they might look like the constellation known
as the milky way—by any means is plotted in Fig. 4.
The shape of the diaphragm corresponding to the funda-
mental resonance frequency is sketched in Fig. 5. and
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Fig. 3.—A resonance of the diaphragm at 113 cycles per second
due to a radial mode of vibration.
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The Lower Register in Moving Coil Loud Speakers.—
was obtained by the neon lamp treatment described in
the former article. Incidentally, I may mention that,
if it is at all possible, the reader will find it a fascinating
experience to sce his diaphragm (free edge) vibrating in
slow motion.

Owing to the seam of the cone, the various dia-
phragm shapes corresponding to the resonances (modes)
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of a neon lamp. Actually, the diaphragm moves m-
wards and outwards, as indicated by the arrows.

The points of maximum inward and outward motion
are known as anti-nodes. The second mode of vibrition
of the diaphragm—provided it were quite symmetrical
and the seam did not introduce irregularities—is charac-
terised by six nodes, the next by eight, and so on ad
infinitin.

Table 1 gives the resonance frequencies and the corre- .
sponding modes of vibration of the diaphragm:

TABLE 1.

Givixg MoDES OF VIBRATION OF FREE-EDGE DIAPHRAGM
AT IDIFFERENT FREQUENCIES.

Mode of
Vibration of
Diaphragm.

Frequency
(Cycles per
second).

Mode of
Vibration of
Diaphragm.

54.8 4 Radial Nodes|! 113.3 | 8 Radial Nodes
62.6 4 ~ b 136 10 = ad
68 |6 164 12
81 G L - 235 1
02.6 | %

Frequency
(Cycles per
second).

»

By the time the middle register is reached, say, 250
cvcles, the magnitude of the resonances has died down

50 100 150 200 250 300
FREQUENCY CYCLES PER SECOND

Fig. 4.—Showing the large number of resonances in the
bass register due to the radial modes of a free-cdge
diaphragm.

sometimes occur at two frequencies, and this is illus-
trated by the data given in Fig. 4 and Table 1. 1t often
happens at the lowest frequencies that the shape is not
regular, and this again is due to the seam. In fact, the
pattern becomes more regular as the frequency increases.

From Fig. 5 we see that the first, or fundamental,
resonance pattern is characterised by the mouth of the
diaphragm becoming oval in shape. There are four
points where the oval cuts the orviginal dotted circle
which represents the mouth when the diaphragm is at
rest. Each of these points is called a radial node be-
cause there is no motion along the radial lines drawn in
the diaphragm. In other words, the diaphragm does
not move radially inwards and outwards at such points,
hence the term node. It should be observed, however,
that the diaphragm is not absolutelv at rest at these
points, since the sutface moves tangentially. The points
are, thus, only nodes in the sense that there is absence
of radial motion, whilst the points of maximum radial
displacement (antinodes) are tangential nodes (no tan-
gential motion). The reader must understand, of course,
that Fig. 5 shows only an instantaneous position of the
deformed diaphragm, as would be visualised by the aid

TANGENTIAL
T-—|

NODE

RADIAL 7
NODE  ~ /TANGENTIAL

R NODE
SURFACE \R
MOVING | —T7
INWARDS SURFACE MOVING

BUT NO SURFACE MOVING
NEITHER INWARDS

TANGENTIALLY '\ 0R OUTWARDS.
ACTUALLY MOVES
TANGENTIALLY AS
SHOWN BY ARROW T

OUTWARDS 8UT
NOT TANGENTIALLY

Fig. 5.—The instantaneous position of the deformed
diaphragm visualised by the aid of a neon lamp.

considerably. This is illustrated in Fig. 4, where the
peaks are seen to subside gradually. In fact, the curve
resembles a diaphragm of the Alps or the Rocky Moun-
tains drawn to a large vertical and a small horizontal
scale.

(To be concluded.)

THE QUALITY UNIT. Next week's issue will include constructional delails of an easily buill sel intended nol for distant

receplion, but arranged lo give the best possible quality from the local allernative progranunes.

Pre-sel tuning on {wo wave-ranges is

provided and provision is made for the playing of gramophone records, while avoidance of the need for special components is a feature
of the design.
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SOFT SPEAKERS. )
The municipality of Casablanca forbids
the use of public loud speakers which can

be heard at a distance of over 100 feet.
coo0o0

THE PLAIN VAN. .
A strange revevsal of ’ost Office policy
is revealed in the announcement that the
newly projected **pivate’’ detector van
is to be made 'less recognisable.”
Hitherto it has heen common knowledge
among the technically informed that the
detector vans have owed their success to
psychological rather than radio factors.
One can only suppose that *‘ pirate de-
tection” has now reached' a stage  of
scientific advancement which justifies the

use of a *‘plain van.”
[eNeleNe]

TELEVISION DISCLOSURES ?

Tllumination on the subject of talevision
may be expected at the meetiug to-night
(Wednesdax) of the Wireless Section of
Electrical Engincers. The topic of the
informal  discussion s  Technical
Problems in Connection with Television,”
and the introducer will be Mr, C. 0.
Browne, B.Sc. The meeting will be held
at the Institution, Savoy Place, W.C.2,
at 6 p.m.

=N\

Events of the

Week

ABERDEEN LISTENERS, PLEASE
NOTE

Letters addressed to Russian broadcast-
ing stations need not be stamped, says a
Soviet order.

©c000
NEW SHORT WAVER STARTS TO-DAY.

To-day (Wednesday) is scheduled as the
opening date for the new French Colonial
short-wave broadcasting station in Pais.
The call-sign is FYA, and we understand
that testing will begin on 40.73 metres.

00O
BENCH WISDOM.

‘“He who oscillates is lost,” said the
Tower Bridge magistrate in fining an
unlivensed listener detected as the vesult
of an wvscillation complaint.

[l Nel
THE VATICAN MYSTERY.

“ Will the new Vatican station cateh
us on the hop?’ Wireless amateurs arve-
asking each other this rather natural
guestion in consequence of the uncanny
silence of the Papal short-wave station,
which was opened with such ¢éclat only
two months ago.  One of the first re-
quiremenuts of a station which has been
‘““opened " is that it shall transmit, but
amateurs will declave that, unless HY.J

AN AERIAL FOREST. A new photograph of PCJ, the famous short-wave station of

the Philips Company at Iilversum.

The three aerial systems are as follows:

(1) non-directional, (2) east-west directional for Dutch East Indies service and

(3) directional to South America.

In the background can be seen the lattice mast

of the Hilversum broadcasting station.

www americanradiohistorv com

in Brief Review.

makes a practice of agitating the ether
between, say, 3 and 6 a.m., 1t is rarely
operating at all. However, for the sake
of those who do not want to be ** caught
on the hop,” we append the alleged
schedule : —

9 a.m.-9.30 a.m.—Telephouy.  Wave-
length 19.84 metves.

9.30 a.m.-10 a.m.—Telegraphy. Wave-
length 19.84 metves.

6 p.m.-6.30 p.m.—Telephony. Wave-
length 50.26 metres.

6.30 p.m.-7 p.m.—Telegraphy. Wave-

length 50.26 metres.
All times ave Greenwich mean time.
0 Cco0
TRANSPORTABLE SETS REVIEWED.
The next of our series of reviews deal-

ing  with commercial receivers will be
devoted to the ** Enemmins’ A.C, and

.G, transportable models,  The review
will appear next week.
cooo

£144,000 FOR SCHOOL WIRELESS.

One wonders what would have been
said if Mr. Snowden’s Budget had in-
clnded an appropriation of £144,000 for
the provision of wireless sets in sclhools.
Yet this is the amount that is being asked
for by the Czecho-Slovakian Minister of
Education, who seems auxions to intro-
duce a broadeast system of teaching
throughout the country.

A wireless census Just taken shows that
17 per cent. ot schools in Czecho-Slovakia
are already fully equipped with radio,
while 13 per cent. are prepared to install
it at their own expense. 'I'he remaining
70 per cent. will require the sum men-
tioned if reliable apparatus is to be in-
stalled. Whether the Kducation Min-
ister will obtain the grant remains to be
seen, for C(zecho-Slovakia, like certam
othev countries, is pretty well acquainted

with the tax-gatherer.
0000

AN INDIAN BIRTHDAY.

We take a peculiar pleasure in offering
our congratulations to the Indian State
Broadeasting Service on the completion of
its first year of operations. If any
broadeasting organisation deserved recog-
nition after only twelve months ot broad-
casting it is the Indian. When, early in
1930, the former Indian Broadeasting
Company went into liquidation, the coun-
try was threatened with a stoppage which
might easily have pnt back the clock for
ten, or even twenty, vears. Fortunately,
the, Government of India came lo the
rescue, and, in spite of a storm of destruc-
tive criticism, broadeasting was somehow
* kept going ”’ until a measuve of stability
was  secured.  Criticism of the pro-
grames is still vife, but this in itself we
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regard as a healthy symptom of public
interest.  The 1.8.B.8, deserves well of

Indian listeners.
Q0O

NEW USE FOR PHOTO-CELL.

Although cigarettes are now toasted,
given health-ray treatment, sun-dried,
aged in the wood, and what not, it is
pleasant to find that the wit of man is
not yet exhausted. Comes the photo-
electric cell, which, according to the
Philips' Press Service, is now used for
testing cigarette paper. In a certain fac-
tory the paper is passed before the cell
and any hole or imperfection is revealed
by the operation of a warning device.

0000
A NIGHT IN RABAT.

The Press in DMorocco evidently has
strong broadcasting sympathies, for the
newspapers are uniting in a campaign
against the loud speaker tux initiated by
the Rabat municipal council. According
to Radio Magazine (Paris), a café pro-
prietor operating a Joud speaker during
the normal hours of human agtivily must
pay 25 francs per diem. After 8 p.m.,,
however, the rate rises volcanically to
100 franes per hour, thus preparing the
café owner for a further eruption to 225
franes per hour at 10 pam.  Fortunately
for him, the Rabat transmitter closes
down at midnight, otherwise the munici-
pality would probably collect all his
profits.

0000
OPTIMISTIC FINANCE.

In facing a loss of £4,896 for the finan-
ciul year cnded June 28th, 1930, the
Australian broadcasting authorities are
consoling themselves witl the reflection
that a sum of £10,470 was paid for
theatre broadcasting rights, and £4,641
for directors’ fees. Says ** Wireless
Weekly  (Australia) : “ So that if the
loss of £4,896 is deducted from the total
of these two sums, viz., £15,111, a profit
of £10,215 is shown for the period.”

To us this seems rather optimistic
finance, but with the prospect of a good
year to come no doubt our Australian
cousins are entitled to put the telescope

to the blind eye.
ocoo

« PIRATES »” CONTRIBUTE £1,110

The Postmaster-General announced
the House of Commons last week that
the number of prosecutions undertaken
during the twelve months ended March
3lst, 1931, for the wuse of unlicensed
wireless sets was 1,433, and the total
amount of the fines imposed was £1,110.

o000

GERMANY AND POLAND
DISPUTE.

So much has been said about the ability
of broadcasting to forge bonds of inter-
national brotherhood—a notion splendidly
fostered by the B.B.C. motto—that one
is inchned to overlook those disturbing
little indications that the broadcasting
ploughshare can be very easily beaten
into a sword. 'T'he Soviet radio propa-
ganda, in whatever light it is viewed,
pours no oil on troubled waters; and
now comes the news of * diplomatic
exchanges ”’ between Berlin and Warsaw
avismg out of certain vemarks at the
Katowice microphone anent Germany’s
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communications with the League of
Nations on the frontier question.
Fortunately, according to our corre-
spondent, an agreement has been reached
in which it i1s declared that the Reich-
rundfunk and the Polish Broadcasting
Company shall *‘narrowly survey their
transmissions in future in order to prevent
their political, religious, economic, intel-
lectual or artistic contents from prejudic-
ing the fulfilment of Radio’s duty in the
domain of international conciliation.”

. writes a correspondent.

485

NO HUMBUG IN HOLLAND.

A tendency to introduce unsavoury
political items into the Dutch broadcasts
has led to the issue of unusually severe
regulations by the Dutch Government,
The Wireless
Control Commission, which has exercised
an indulgent authority over all broadcast-
ing in Holland, is now required to stiffen
its attitude to the extent of forbidding
all criticism of the Government. Talks
manuscripts must undergo a rigid censor-

A NEW ZEALAND EMERGENCY STATION.—Mr. W, M. Dawson, ZL 2XP, trans-
mitting press and other messages from a temporary station at Wellington, New

Zealand, to Christchurch after the disastrous earthquake in February.

Mr. Dawson

was transmitting practically continuously from early on Wednesday morning until late
on Thursday evening.

MORE LADIES, PLEASE.

Mr. L. A. Corridon, of the U.8. De-
partment of Commerce, has prepared a
separate list of the women transmitters
in U.8.A. These number 84 out of a total
of about 19,000 amateur transmiiters, and
most of them are stated to be ‘‘ darn
good operators.” They seem to be fairly
equally distributed over the various dis-
tricts.

In Great Britain we can at present only
boast of two, G2IA in Lanarkshire, and
36YL in Northumberland, but it is to
he hoped that the useful activity of these
accomplished representatives of their sex
will encourage others to join the ranks of
amateur experimenters.

0000

KING ALFONSO.

Considerable interest has been aroused
in regard to the suggestion that King
Alfonso should broadcast.  The fact ap-
pears to be that the proposal originated
in the United States.  After discussion
by American broadcasting authorities,
however, it was decided not to proceed
with the idea partly because of the feeling
that it would be distasteful to the cx-
King of Spain and partly because of deli-
cate international implications.  The
B.B.C. were not involved.

www americanradiohistorv com

ship, and the law now provides a scale
of punishments for any violation of this
principle.  In extreme cases the power

supply may be cut off without notice.

0000

BRITISH ARCTIC EXPEDITION.
As we go to press news is still awaited
from the British Arctic Air Route Expedi-
tion coucerning the whereahouts of a mem-
ber of the party, Mr. Augustine Cour-
tauld. Earlier in the week rumours were
spread that the young man had trans-
mitted a wireless message from a lonely
spot in Greenland explaining that he
was without food. It was afterwards

stated that Mr. Courtauld had no
wireless apparatus.
The meteorological section has radio

equipment with the call sign GKN.
2000
A WORLD WIRELESS GUIDE.
For the touring and globe-trotting wire-
less user few booklets could have a more
practical value than the newly issued
*Guide to Exide Service Stations at
Home and Abroad.” Its 46 pages com-
prise a divectory of Exide agents from
China to Peru. Copies can be obtained,
post free, on application to the Chloride
Electrical Storage Co., Ltd., Clifton
Junction, Manchester.
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Inexpensive
Suit=case Receiver
with Screen=grid
Amplifier. =

S one bv one the new high-
power Regional stations are

inaugurated, the door is kept
open for the continued use of the
battery-driven portable.  The set
under review, which belongs to this type, aims at a
happy compromise between economy in material and
cost. The general layout is neat, there being three
separatc compartinents in the case proper; omne con-
tains the three batteries, next there is a narrow channel
for the four valves, and screened from this the inter-
valve couplings are supported on two paxolin strips.

It was found by judicious use of the directional pro-
perties of the frame and the two geared tuning controls
that selectivity was adequate. Tested some eighteen
miles south of London, the two Brookmans Park trans-
missions were, of course, easily separated, and the Mid-
land Regional was received well enough, together with
about five European stations on the medium waveband.
On the long waves the set gave a good account of itself,
bringing in four stations at sufficient signal strength to
be of entertainment valuc.

The control of volume is smooth, and, though quite
effective, is not linear, as judged by the ear. As with all
reaction schemes, the signal strength grows very rapidly
when the oscillating point is approached. The quality
of reproduction is pleasing, and there are no objection-
able resonances, provided that the volume is not taken
beyond the signal-handling capacity of the last valve.

The circuit is quite con-
ventional, and follows well-
tried practice. The frame .
aerial is wound in the lid = C/EGUIL: Towr
whence six leads emerge; | wrid deteclor.
four of these are connccted CUROTE -
to the waveband switching
arrangement, and two to the
loud speaker. Across the
input is a 100,000-ohm re-
sistance, which acts as a
stabiliser ; and, although
there must be some reduction of dynamic resistance
due to its presence, the stability of the H.F. amplifier
would scem to justify the addition.

Passing next to the screening-grid feed of the single
S.G. amplifier, there is a scheme which is to be found
in a number of receivers to-day. A potentiometer with
an upper limb containing a 15,000-ohm resistance and

R e

Four valves.

GENERAL FEATURES:
of 18 umpere hours’

Price £10.0. 0.

Makers:
Lomhm W.1

Wireless
World

SPECIFICATION.

Frame aeriul coupled to screen-grid
Luned anode coupling lo regenerative leaky
Two transformer-coupled L.F. slages.

Two dial tuning.
Switch providing on-and-off and change of waveband.

Unspillable two-volt acrumulalor
. cupacily.
coupling in anode circuils of the H.F. anplifier and deleclor.
Dimensions 15 x 93 x 12%in.

Eleclrical and Radio Producls, Lid.. 90, Regent Streel,

MAY 6th, 5931,

brid 4 Portable

Type P264.

a lower limb consisting of the de-
tector valve ensures that voltage
regulation is satisfactory when
small current changes take place.
The inter-valve coupling consists of
the tuned anode arrangement having
1iin, coil windings carried in a
slotted former. A single reaction
inductance coupled to these serves
for regeneration on both wave ranges.

The condenser tuning the frame aerial has a capacity
of o0.0005 mfd., whilst that for the tuned anode is
0.0003 mnid., both having their rotors ticd down to
carth. Decoupling is to be found in the anode circuits
of the H.F. and detector valves, which are the danger
points in a circuit of this nature. No signs of L.F.
oscillation were apparent until the voltage of the high-
tension battery had dropped to about half its normal
value, when a slight whistle was noticed.  This hardly
calls for criticism, as the H.T. battery would probably
have to be discarded before there was any evidence of
feed-back.

Detection is carried out by the leaky grid method—
the grid-leak and condenser having the converitional
values of 2 megohms and o0.0003 mifd. To assist in
by-passing H.F. encrgy, and to enhance rectification effi-
ciency, a o.ooor mfd. condenser is joined between the
detector anode and L.T. negative. Stray high-frequency
potentials which find their way through the L.F. am-
plifier and into the loud speaker circuit often cause con-
siderable feed-back trouble in portable sets. To guard
against such an occurrence in this set, it will be seen
from the circuit diagram that there is an 0.005 mfd.
condenser shunted across
the output of the last valve.
*Six-sixty ”’ valves were to
be found in the set under re-
view, their filament con-
sumption accounting for
total of about o.55 amp.,
so that the eighteen ampere-
hour unspillable accumula-
tor will give some thirty
hours listening before re-
charging is necessary.

A self-contained receiver selling at such a modest
price should appeal to those who cannot erect an outside
acrial and to whom untidiness is intolerable. The
wooden containing case, covered in rexine, is substan-
tially made, and the domed top, which provides ample
room for the cone speaker, gives a pleasing finish to the
receiver.

KEeaction volume control.

108-volt H.T. batlery. De-

Weight 25 Ib.

A 26
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The E.R.P. suitcase portable.

The circuit contains 4 valves, including a single screea-grid H.P. amplifier,
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BROADCAST BREVITIES.

Wireless
Worle

By Our Special Correspondent.

The ““D.G.” in U.S.—Rebuilding 5XX.—Belfast’s Future —
The New Tatsfield Mast.—A Relay Discovery.

Sir John Reith’s American Mission.

Despite rumours, I believe that Sir
John  Reith’s  forthcoming visit to
America will be primarily for the pur-
pose announced. The “ D.G.”” goes to
attend the first general assembly in New
York of that weightily named body, the
United States National Advisory Coun-
cil on Radio in Education, and will give
an account of British aims and methods
in broadcast teaching.

coco

Seeing How the Wind Blows.

Suggestions that Sir John will be
implicated in any grandiose schemes for
co-operation between the ‘American and
British  broadcasting authorities can
be discounted at once, although, very
naturally, he will make profitable use of
the visit to study which way the winds
are blowing in God’s Own Country. The
said winds will not, I think, cause himn
any discomfort.

6000

Wartime Memories.

Sir John will renew many friendships
first formed when hLe was in America
during the War, He was then recuperat-
ing after being severely wounded at
Loos; and to fill up the time he took
over the management of a large staff deal-
iIng with munitions.

0000

Seeing the Sights.

Mr. Merlin Aylesworth, the President
of the National Broadecasting Company,
who was warmly welcomed at Savoy Hill
two years ago, will no doubt display a
legitimate pride in explaining to the
British Director-General the plans for
New York's *‘ Radio City,” and in con-

ducting him over WEAF, the new trans-

mitter which in many ways represents

the last word in American radio practice.
0000

Oh Yeah ?

And talking of last words, we must
not be scandalised if on his return the
“D.G.” clothes the Epilogne in an
American accent.

occo
Daventry and Belfast Surprise.

1t is difficult to realise that Daventry
5XX is six years old and already
obsolescent, At the same time, there is
a paradox in the fact that the long-wave
stution possesses & permanent ' building
while its modern neighbour, 5GB, still
sleeps in a doss-house.

We have been told that 5XX and the
Belfast station ave both to be rebuilt,
and I am now informed that the work
will be started before the completion of-
the Regional Scheme.

0000
More Power for Belfast.

If present, plans materialise the
Regional Scheme should be an accom-
plished fact before the end of next year,
which means that the Daventry and Bel-
fast alterations may be carried out in
the very near future.

The new Belfast transmitter will have
a power of between 12 and 15 kilowatis
(Geneva rating), and will be erected on a
site, not yet chosem, oulside the city.

cooo

A Rival to Athlone ?

When visiting Belfast recently 1 was
struck by the magnificent broadcasting
possibilities of the Divis Hill, 1,500ft.
high, some three miles inland, The only
possible objection to such a site would

.

RAMPANT. This Wireless World photograph, taken last week with a telephoto
lens, shows the B.B.C. crest which now adorns the western facade of ‘* Broadcasting

House.”’

Viewed from Portland Place the

building already appears complete.

Tnternal decoration work will be started within six weeks.

www americanradioRistory com
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National (251 and 1,554 metres).
Miy 10TH.—8tring orchestral concert
May 11TH.—Variety Artists’ Benevolent

Fund Command Performance, [ruin

the London Palladium,

May 13TH.—Congregational Union of Eng-
fand. and Wales Centenary Celevra.
tion Service, at the City Temple. i

MAY 14TH.—The Ridgeway Parade. :

MAY 15TH,— The %«‘orest," a play by
John Galsworthy.

MAy 16TH.—Mr. George Bernard Shaw:
*“ Libraries and the English Lan-
guage,” relayed from Icknield Hall,
Letchworth.

London Regional.

May 10TH.—Brass band concert (from
Manchester).

May 11TH.—" Chinese Moon Party,” a
Landscape in Lacquer, composed by
M. H. Allen, from the translations of
Arthur Waley.

Miy 13TH.—The Ridgeway Parade.

My 141H.—'‘ Tristan and Isolde,” Act 2,
relayed from the Royal Opera louse,
Covent Garden.

May 16TH.—* The Forest.”

Midiand Regional.

MY 13TH. — ** Memories of
orchestral programme,

May  15TH.—“This Spring
feature programme.

West Regional (Cardiff).

MAY 127H,—Three Valleys Festival: First
Festival Concert—'‘ The Messiah*’
}\"andel), relayed from The Pavilion,

lountain Ash.

North Regional (Manchester and Leeds).

May_ 12T.—*‘ Fooils an’ their Brass,” a
Yorkshire comedy in two scenes, by
F. A. Carter (from Leeds).

Glasgow.

MAY I4TH,—* Our Heritage of IHighland
Song,” arranged in collaboration with
An Comunn Gaidhealach.

Belfast.

May  11TH.—*“The Pagan,” an Ulster

comedy, by Lewis Purceli.

Ireland,”

Business,”

probably be launched by the Free Slate
authorities, who might see a potential
rvival in field strength to their long-pro-
jected transmitter at Athlone. -

0000

“Let Us Know the Worst ! *’

I admire that Northern aggressiveness
which has leapt out in the demand for
Snnday afternoon transmissions {rom
Slaithwaite. “Let us know the worst!”’
seems to be the slogan, and obedient to
the demand, the B.B.C. is giving it.
And apparently, the worst is not so over-
whelming after all.

coo0o0
A Rational Attitude.

- Quite 25 per cent. of the letters received
are unadulterated praise.  Other corre-
spondents admit that the ¢ cutting out ™
business 1s troublesome, but there is a
rational acceptance of the fact that the
station is there for the benefit of listeners
as a whole. .

Q000
Why Indeed ?

Two or three listeners, who can hardly
have troubled to acquaint themselves
with the Regional idea, have written
asking why the ‘‘ local *’ transmitter i3 so
much stronger when working outside the
normal weekday broadcasting hours.

0000
Anxiety in Aberdeen.

Writes Mr. Angus McHaggis, of Aber-
deen: **1 am given to understand that
when the Northern National transmitter

. A28
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begins to operate on 201.5 metres, the
Aberdeen wavelength will drop from 30l
to 288.5 metres.  (Quite correct, Mr.
McHaggis:)  What 1 want to know is
whether, in view of this sacrifice of 12.5
metres, Aberdeen listeners are to be given
an luerease of power?

felieRelNe)

The Only Promise.

No such provision has been allowed
for, Mr. McH.; the only satisfuction 1
can promise is that a quartz oscillator
will be conveyed to the Granite ity two
secure absolute synchronisation with the
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other relays, which will then not be out
of step with Aberdeen.
[eNeloNa)

The Tatsfield Lamp.

In odd moments the B.B.C. engineers
at the Tatsfield receiving station have o
splendid plaything in the lamp suspen-
sion equipment fitted on the new 140fi.
mast. Being on a recognised air route,
the Tatsfield aerial at night is as much a
menace to a ’plane pilut as a nicely
pitched spider’s web to a fly; hence the
necessity for a beacon light.

0000
A Ticklish Problem.
The problem with an aerial  lamp
attached to a stayed mast of the un-

climbable type 1s to sccure a means of
lowering the lamp for cleaning and main-
tenauce purposes without {fouling the
stay wires. It must also have the neces-
sary steadying lines and guides to pre-
vent the lamp from swaying in the wind
while being lowered.
0000

The Handle.

These requirements have been met by
a device in which the lamp is held rigid
at a distance from the mast on two
struts attached to the runner, which
works up and down the guide rope.

At the foot there is an inviting little
winch handle. . . .

Qo000
Unguarded Masts at Slaithwaite.

‘The only other B.B.C. masts which
carry beacon lights are those at
Daventry and Brookmans Park. In
spite of their immense height, the
Slaithwaite masts are unilluminated.

a 29

apparently because no aeroplane has ever
been seen near the pluce. But one night,
it seems to nie, a plane will wander over
those moors, and people in Wigan will
grumble because the vaudeville 1s inter-
rupted.
0000

What the Relay Reveals.

A man who must accept some responsi-
bility for the spread of the relay system
in this country has put forward what
seems to e one of the very few argu-
ments in favour of ‘ programmes down
the pipe.” He says, and 1 agree with
him, that a relay system is the only
existing method of broadcasting that
provides an indication of the number of
listeners at any given moment.

ogoo0
The Man at the Master Set.

Sitting at his master receiver, which
feeds numbers of louses in the locality,
this gentleman can {ell from the load on
the circuit approximately how many sub-
scribers are listening to the news bulletin,
how many switch on for the vaudeville.
and how many switch off for the chamber
music.

What e is unable to discover, however,
is how many drop off to slecep”during a
talk.

0QaaoC
Broadcasters on the Platform.

It is not often that the ordinary
listener has an opportunity of seeing in
the flesh so many broadcast artistes as
those assembled for the ‘‘Roosters”
Commemoration Concert at the Northern
Polytechnic, London, on April 24th.
The concert had been organised to in-
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AMERICA’S LATEST. Views of WEAF the
newly constructed **headquarters’’ broadcast-
ing station of the U.S. National Broadcasting
Company in New York City. The upper pic-
ture gives a glimpse of the transmitter as
seen by visitors through an inspection win-
dow. On the right are the tuning condensers
and, on the left, the rectifier system. The
lower photograph, taken in the main trans-
mitter room, shows the control desk and the
modulator and frequency control panels.

augurate a fund in aid of the widow ot
the late Mr. Albert H. Howe, a member
of the *‘ Roosters ™ party, and it speaks
volumes for the comradeship among pro-
fessional broadcasters that so many were
ready to offer their services.  They in-
cluded Norman Long, Leonard Henry,
Essie Ackland, Elsie and Doris Waters,
De Groot, and the Roosters themselves.
The sum raised was well over £100.

[sNeRole]

Cortot To-night.

Cortot, one of the world’s greatest
pianists, is making his first appearance
before the microphone to-night (Wednes-
day) at the last of the B.B.C.’s present
season of Sympliony Concerts in the
Queen’'s Hall.

To-morrow evening, May 7th, he will
broadcast the twenty-four IPreludes of
Chopin from a studio at Savoy Hill

folieoe)

One Letter from a Hundred and Twenty.

The appreciations of musical lLiroadcasts
which swell the B.B.C.’s postbag to the
largest extent concern Joseph Lewis’s
‘* Memories ’’ programmes.

Among several hundred congratulatory
Jetters on one such programme recently
given, three letters alone represented
thirty-five, seventy-two and one hundred
and twenty listeners respectively.

The B:B.C. must often wish that those
who grumble about other programmes

would display the same passion for
economy in stationery. -
0000

Distressing.

From a B.B.C. engineer's Sunday log
entry :—

*“Church  broadcast. 845 p.m.:
Minister blasting heavily, congregation

faint.”
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Through a Salesman’s

Spectacles.

Some months ago I was taken to
task in the Correspondence colimns
of The Wireless World for some com-
plaints I had made concerning the
lack of courtesy and general spirit of
helpfulness met with in a large num-
ber of wireless shops, and it was
suggested that a week behind the
counter would soon ‘‘larn me’’ to
pity the poor shop assistant. I was
far too busy to take up the challenge
at that time, but when I was chatting
the other day with the manager of
the radio section of a large depart-
mental store he happened to bemoan
the waste of time caused by people
coming in to talk technicalities with
his assistants without having any in-
tention of buying anyvthing. He re-
ferred to such people by the forceful,
though descriptive, title of ‘‘ Brain
Suckers.”” My curiosity was pigued
and T said that T should be glad of
a day behind the counter to see what
the lifc was like. He instantly sug-
gested that I take my place as an
assistant on some convenient day.
Nothing loth I complied, and three
mornings later I duly presented my-
self for duty at an hour which I fear
was somewhat later than that at
which the ordinary assistants com-
menced their day’s labours.

I had previously observed that
plus-fours were not encouraged
among the assistants and that horn-
rimmed glasses appeared to be de
rigenr, and so, on the appointed day,
I' arrived suitably clad and equipped
with the nccessary horn-rims fitted
with plain glass, The manager as-
signed one of his best assistants to
me as a sort of dogsbody, and I
promptly took my place behind the
counter and prepared to show the
others the compleat art of radio re-
tailing. I am afraid that the Editor
will not allow me sufficient space to
give a full account of my day’s
experience as he needs it—the space

Wireless
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Y Tree Grid

I mean—for his wretched Editorial
Views.! I hope later on to persuade
him to grant me ‘‘ hospitality of his
columns”’ as *“Pro Bono Publico”
and ‘‘ Indignant Ratepayer’’ usually
put it. I can only say that my ex-
perience did not greatly modify the
views I expressed last September.
Meanwhile, I eagerly await a similar
invitation from the proprietor of one
of the numerous small wircless shops
employing one or two assistants, if
he thinks that he can make me eat
my words.

The ¢ Brain Sucker” af work.

Those American Sets.

During the past few months there
has been an influx of American radio
goods into this country which bids
fair to rival the great invasion which
occurred after the lifting of the ban
on the use of foreign receivers at the
end of 1924. The great difference
to my mind. however, is that while
the 1925 invasion consisted for the
most part of worthless kits of parts
badly designed and shoddily made,
the present one consists of thoroughly
well-designed  and  up-to-date all-
mains receivers complete with built-
in loud speakers.  Apart from the
fact that most of them do not cater
for long-wave reception nor for the
connection of a gramophone pick-up,
I have one very grave fault to find

I Nearly time © Free Grid ©° was
“earthed.”-—Ep.

www americanradiohistorv com

MAY 6th, 1931.

with them, and that is their relatively
poor quality of reproduction.

I am perfectly well aware that this
statement will call forth expostula-
tions not only from people who claim
to have a musical ear, but also from
radio technicians.  The former will
bid me listen to drums and to lhe
bass generally, while the latter will
tell me that bad quality is impossible
because these receivers employ band-
pass tuning, power-grid rectification,
push-pull output, and every other
device intended to combat it, and,
therefore, it cannot occur ; they will,
furthermore, state that I am preju-
diced against American receivers
because of the atrocious quality
which was inevitably associated with
those produced several years ago.

A Mellow Bellow.

Nevertheless the fact remains, and
one has only to listen to the news
bulletin to notice the rich and fruity
nature of the announcer’s voice. 1
pointed this out to a large importer
of these receivers the other day when
he was demonstrating one of his
lalest acquisitions to me.  ‘‘But,”’
he expostulated, pointing to the
““book of words’ which accom-
panied it, ‘‘quality could not be
better, because as you see by the
book, it possesses a ‘coloratura’
loud speaker.”” Now, as I explained
to him, that was precisely what the
trouble was, for I have always found
that whenever an American loud
speaker designer tacks that unfortu-
nate word on to his products the
result is always the same, namely,
poor reproduction of speech and an
overall tone which loud speaker
manufacturers in this country used
at one time to describe as ““ mellow.”’
That the faunlt lics with the loud
speaker and not with the set can be
quickly proved by connecting up an
external loud speaker of good make.
The view held by some people that a
loud speaker and receiver combina-
tion capable of giving first-class
results in the matter of musical re-
production is incapable of giving
clear-cut speech and vice versa is as
mistaken as the attempts at solf-
deception made by others who de-
lude themselves into a belief that
hollowness of speech is ‘‘ natural,”’
the aforesaid naturalness presum-
ably being first cousin to the Oxford
accent. ”
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A Review of Manufacturers” Recent

UNDY SUPER DYNAMIC “8.”

The movement of this loud speaker is
of the balanced armature type and can
be visualised as having eight poles, four
of these being grouped round the arma-
ture pivot and the remaining four dis-
posed in pairs on opposite sides of each
extremily of the armature. A massive
permanent magnet is provided, and in
spite of the comparatively wide air gaps
the sensitivity is extraordinarily good.

The provision of a filter feed unit in the
base of the instrwment is an unusual fea-
ture in a moving iron type loud speaker.
The choke is tapped and three terminals
permit the adjustment of the input im-
pedance to suit output valves of low,
medium or high impedance, including
pentodes.

Compavative tests showed the sensi-
tivity to be very much above the aver-

A new ** Undy’ loud speaker chassis—
the Super Dynamic *8.”

age. The hulk of the output is obtuined
hetween 100 and 2,000 cycles, and there
are rather prominent resonances in the
vieinity of 150 and 1,750 cycles. The re-
spouse ahove 2.500 cycles fulls to a low
level, hut is relieved by a resonance at
3,400 cycles. The reproduction of music
i<, on the whole, better than that of

A 31

speech, which has a somewhat nasal
quality, due, no doubt, to the prominence
of the 1,500-2,000 bhand of {requencies.
There is, however, no tendency to boom
as a result of the bass resonance at 150
cycles.

The price of the new model is 70s., and
supplies are obtainable in this country
from Messrs. J. lemelik, 8, Collinwood
Road, Loudon, N.\W.10.

0000
“EUREKA”’ SINGLE-POLE SWITCH.
This is a single-pole make-and-break
switch operating with a push-pull action

* Eurcka ' single-pole push-pull switch
with single-hole fixing.

and  fitted with self-cleaning contacts.
The spring leaves are made of nickel
silver and both are fully insulated from
the frame. A single lLole fixing bush is
fitted. The plunger is so fashioned that
when in the out position it presses a steel
ball against an insulated washer, and this
in turn closes the contucts; these have a
wiping action.

The makers are 1. Person and Son, 53,
Shattesbwry Street, London, N.1, and the
price is 1s.

cOoCO
POLAR “TUB’’ TWO-GANG
CONDENSERS.

This is a companion model to the
Polar “Tub ' Three-Gang condenser re-
viewed in our issue of December 24th last.
The method of construction is identical,
and the principal veason this model has
heen developed 1s to enable these con-
densers to be employed wheve two, three,
four, five or even six ganged condensers,
each individually screened, are required.
A single-drum dial will drvive the complete
assembly.

As in the case of the earlicr model.
each condenser in a unit is guaranteed
matched to within 1 micro-mfd., up to
0.0001 mfd. of the capacity and thence
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to within 1 per cent. over the remainder
of the scale. A small trinmer is incor-
porated in each compartment whicl, in
the later models of both the three- and
two gang units, 1s now operated by a star-
shaped wheel.

The capacity of each condenser in a
sample unit was measured at various posi-
tions of the 180° scale, after first adjust-
ing the trimmers to give the same mini-
num value in each case. As can be seen
from the tabulated matter, the matching
is exceedingly good throughout the scale,
and at all parts the relative accuracy is
well within the limits set by the makers.

Polar ¢ Tub *’ Two-Gang Condenser.

No. 1. No. 2.

Condenser | Condenser |  Difference.

Scale (Capacity | (Capacity
Reading. | in micro~ | in micro~- | Micro~| Per
mids.). mids.). mfas. | ceatb.
Zoro 24 24 = —
20 50.8 50.6 0.2 —
40 04.6 05.3 0.7 =
60 147.3 148,4 1.1 0.75
80 1905.0 196.9 1.9 0.97
100 248.0 249.6 1.6 0.65
120 307.7 307.3 0.4 0.13
140 366.7 368.3 1.6 0.4%
160 422.5 424.0 1.5 0.36
Max. 512.6 509.3 3.3 0.65

The price of the ¢ Tub’ Two-Gang
condenser is 21s. without dial, or 29s. 6d

=
.
o,
Y
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Polar ** Tub "

two-gang con-
densers made up into
afour-gang unit with
suitably disposed drum drive.

with druin dial. A Four-Gang assembly
us illustrated, with drum dial consisting
of two separate units with the dial form-
ing the connecting link sells at 50s. 6d.

The makers are Wingrove and Rogers,
1.td.. Arundel Chambers, 188.9, Strand,
London, W.C.2.
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“ELFSON MOVING COIL
LOUD SPEAKER.

By comparison with other moving coit
loud speakers of similir performance the
" Elfson ™ unit is exceptionally light and
compact. The pot magnet, which takes
67 mA. at 210 volts, is constructed of high
permeability steel and is only 4in. in dia-
meter and 3Zin. deep. The moving coil is
2in. in diumeter and works in an air gap
sin. deep. It carries a low-resistance
winding and & 20 : 1 transfovimer is housed
in the crvstullic-finished metal base.

The sensitivity is well up to standard
and the quality of reproduction of speech
and music is equally good. Frequency
tests show that the output in the bass
between 50 and 150 is higher than at any
other point in the range. Thevre is a mild
resonance ut 3,000 cycles, and the output
rises slightly between 5000 and 6,000
cycles, otherwise the rvesponse above 200
eveles is practically uniform.

“ Llfson ™ moving ceil loud speaker ;
D.C. model.

Models are available for A.C. and D.C.
supplies, including 0-voll accumulators,
the price of D.C. models being £3 17s. 6d.
and of the A.C. £6 7s. 6d. The makers
are Messrs. Wilson and Elford, l'riory
Road, Aston, Birminghan.

cCcC o

*“SPA SAFETY AERIAL FUSE.”

We are pleased to announce that the
rather unsatisfactory nature of the ma-
terial used for the carthing spring in the
**Spa Safety Aerial Fuse ”” made by ¥. E.
Harmer and Co., Ltd., Knuowsley Ilouse,
Bolton, Lanes, and reviewed in our issue
of April 16th Jast, was noticed by the
makers soon after despatching a sample
to us. This was immediately altered to
Fhosphm' bronze before any quantity had
eft the works.

This affords much greater tension, and
the resilience of the material assures defi-

nite contact when the fuse melts.
coQo

WEEDON ‘ ADAPTADISK.”

Constructors of cone loud speaker units
will be interested in this new device for
transmitting the drive to the apex of the
diaphragm. It consists of an aluminium
cenire boss which fits inside a light metal
ring. The diaphragm is cut to form

Wireless
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serrations and clumped between the two
elements by tightening up a taper set in
the centred boss, which 1s provided with
a saw-cut extending across a diameter.
The great advantage of the device is
that it is adaptable to any angle of cone,
and is therefore especially convenient
for experimeniing with different cones.

& ]
e . |
e \|

Weedon ** Adaptadisk ' cone centre which

fits cone diaphrams of any angle. The

diaphram serrations can be cut off flush or
bent over and glued down as shown.

The device is practicable onlv on thy
assumption that the material of the cone
is not buckled or weakened when cutting
the serrvations and fixing the clainping
ring.  With ordinary cave, however. no
difficuity should be experienced in making
a satisfactory fitting.

The price, complete wivh four-jaw coilet
chuck, is 1s. 6d., and the makers are
Messrs. J. H. Weedon und Co.. 204, Lisle
Street, London, W.C.2.

0000

HYDRA “ZENITH'’ CONDENSERS.

A new process of manufacture has en-
abled the makers of Hyvdra condensers to
compress certain ol their types mto a
space one-third the size of that required
hitherto.  So far this applies only to those
rated at 1,600 volts D.C. fest. They are
contained in the same size cases used to
house the 500-volt D.C. test range; a 4-
mid. size in the new range measuring
13in.x12in. x 28in. in height overall.

They are available m values of from 0.1
mfd. to 10 mid., the prices ranging from
2s. to 18s. 6d., and supplies can be

obtained from Tonis Holzman, Lid., 37,
Newman Street, London, W.1.

New Hydra *‘ Zenith”’ 4-mid. condenser;
1.500 volts D.C. test.
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RADIO GRAMOPHONE CABINET.

A well-made pedestal-type radio-gramo-
phone cabinet with geuerously propor-
tioned compartments for the acconmnoda
tion of gramophoue equipment. wireless
receiver, loud speaker and batteries, ov
a nains unit, has been placed on the
market rvecently by the London Super
Cubinet Co. 19,  Pritchavd’s  Road,
Hackney Roud, London, E.2. Not its
least attractive feature is the price, which
is £2, fimshed in polished oalk.

It is divided into three main compart-
menis. The upper portion, in which will
be ussembled the gramophone turntable,
pick-up and possibly other small acces-
sories, measures 17in. x 16in. X 44in. deep,
mcluding the recessed lid.

Polished oak pedestal
radio-gramophone cabinet made by The
London Super Cabinet Co.

The depth below the motor board to
the loose base on which the seét can be
built is 8%in., which, with suitable dis-
position of the components, allows aniple
room for the accommodation of an elec-
lric, or a spring gramophone motor,
The set baseboard meusures 173in. x 17m.
from back to front. This compartment
1s partially closed by an ormamental frame
beliind which the control puanel  will
fit. The overall size of this window is
13%in. x 94%sin.

The lower part of the cabinet is re-
served for the loud speaker and Latteries,
or mains unit as the case may be. Ample
space is allowed, and, if necessary, the
output stage could be accommodaied here.
A large ornamental grill, covered at the
back by tinsel, forms the front to this
compartment. The overall height of the
cahinet is 3T, 3itn,
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Modern Terms Defined

Wireless
World

“ Motor=boating "—Its Cause and Cure.
(Continued from page 440 of April 22nd issue.)

Back Coupling.—A term cover-
ing all types of unintentional coup-
ling in which energy is transferred
from a later stage to an earlier
stage in a receiver. It is, however,
most frequently used in connection
with low-frequency coupling caused
by the internal resistance of the
H.T. supply. Since this resistance
is common to the anode circuits of
all valves, any alternating voltage
developed across it by one stage
will be communicated to the others
and distortion or ‘‘ motor-boating "’
may result.

Decoupling.— The measures
taken to neutralise the effects of
back coupling described above. The
decoupling ot anode circuits is most
effectively accomplished by includ-
ing a by-pass condenser and a resist-
ance of high value in series with
each H.T. supply. The decoupling
resistance must be high compared

DECOUPLING
RESISTANCES

. =0
SF
RS HT.
"’ -—
‘~—o

Two-stage decoupied ampiifier and—

with the resistance of the source of
H.T. current, and high also com-
pared with the impedance of the by-
pass condenser at the low frequencies
at which most of the troubles due to
back coupling occur.

The function of the decoupling
resistances will be best understood
by referring to the accompanying

A 33

diagram, which shows two de-
coupled stages, together with the
equivalent electrical circuit. Let us
assume that the H.T. current is

491

Non-inductive Condenser.—Con-
densers of the order of 1 mfd. and
upwards are generally of the rolled
foil type in which two long strips of
foil, separated by waxed paper, are
rolled in the form of a spiral.
Charging currents must traverse this
spiral in order to reach the extremi-
ties of the electrodes, and the com-
denser therefore exhibits some of
the properties of an inductance as
well as a capacity. This has the
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—its equivalent circuit illustrating the function of the decoupling resistances.

drawn from a battery with an in-
ternal resistance of 500 ohms, that
the total impedance of each valve,
including the primary of the inter-
valve transformer, is 50,000 ohms
at, say, 50 cycles, and that the de-
coupling resistances are cach fixed at
25,000 ohms. Now consider the
point.v, in the upper diagram and
assume, for the sake of argument,
that in spite of the presence of a by-
pass condenser a stray alternating
E.M.F. of 10 volts is able to leak
into the H.T. supply circuit. Due
to the presence of the decoupling re-
sistance, however, only 0.0067 volt
will be developed across the battery
resistance. This E.M.F. will be
transferred to the anode circuit of
the preceding valve, but will experi-
ence a further reduction by the de-
coupling resistance of that valve.
With the values chosen only 0.0045
volt, or one 2,200th part of the
original stray voltage will pass from
one anode circuit to the other.

-Similar principles may be applied
to the grid circuits of a receiver
where bias is obtained from a com-
mon resistance in the H.T. circuit.
In other cases the coupling due to the
inclusion of unintentional resistance
in more than one stage may be
overcome by careful attention to the
principles of scientific wiring which
were described in this jowrnal as far
back as April 25th, 1928.
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effect of increasing its impedance at
radio frequencies, where, if it were
a pure capacity, the impedance
should be low. Thus the presence
of inductance is a serious disadvan-
tage in large capacity condensers in-
tended for use in” H.F. circuits.
Non-inductive by-pass condensers
are generally constructed’of a large
number of separate elements as-
sembled as in (b) in the diagram.
Naturally, this form of construction
is more costly to produce, and re-
cent experiments have shown that
by careful design the impedance of
the cheaper rolled-foil condenser at
high frequencies can be reduced to
a satisfactorily low figure. This is

Typical methods of by-pass condenser
construction: (a) roiled foil; (b) non-in-
ductive.

accomplished by distributing the in-
ductance and capacity in the con-
denser in such a way that it func-
tions as an acceptor circuit and
offers an impedance of less than half
an ohm over a wide range of fre-
quencies on the medium-wave
broadcast band.
(To be continued)

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

Correspondence should be addressed to the Editor, * The Wireless World,”” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

WIRELESS SIGNALS AND EARTHQUAKES.

Sir,—Your correspoudent, A, B. Cousins, raises an interesting
point on the efiect that earthquakes have on wireless signals.
As a matter of general interest, there are six of us, members
of the Radio Society of Great Britain (Contact Bureau section),
who have been studying all phenomena regarding tlie fading,
hlindspotting and skip of signals, with especial reference to
the higher frequencies. Amongst other things, we drew up
a forecast of just how carthquakes might effect signals, and
since our theory was issued we have had several chances of put-
ting this to a practical test, and in each case we have ample
proof that wireless signals were affected by earthquakes. The
first test was the earthquake here in Jersey, the next that of
Hawke’s Bay, and I noticed effects on the one mentioned by
Mr, Cousins, which the other members, not being on watch,
did not have the clrance of proving.

Briefly, on 7 Mec. (40-metre band} an earthquake seems to have
the effect of lifting the skip distance, as stations audible to
cach other, suddenly cease to be audible, while those at a
greater distance suddenly experience a rise in signal strength.
Such conditions come on and go off again for no apparent reason.
Another phenowena is the deadening of signals, and so clearly
did- our forecast predict this, that one of our members, switching
on when the New Zcaland earthquake was in action, wrote to me
at the time, and said Le would not be surprised to hear that an
earthquake had taken place, which, of course, we heard about
shortly after.

It would take too long to go into details in a letter, but we
think that the possible cause of these effects is simply a chang-
ing of the earth’s potential. It is a well-known thing that
different potentials are clearly shown by cables, and it is only
a matter of theory to say that such change of potential, if
serious or violent enough, will make its influence felt over long
distances,

Unfortunately we have nothing to add regarding broadcast
bands, but I suggest that Mr. Cousins, if he took his times,
compares them with the timings of the actual shocks, to see
if there is any comrection,

As T am just going from home for six weeks, if Mr. Cousins
cares to write to e I shall forward his letter on to one of the
others who has a complete log of the earthquake effects on 7 Me.

Unfortunately, earthquake effects seem only to influence sig-
rals when the quake is actually in progress, otherwise we might
have a means of being warned, but I used the word * seem,”
as possibly some plenomena do actually take place previous
to a quake, which have so far passed unnoticed.

Jersey, C.1, A. M. HOUSTON FERGTUS,

Radio G2ZC. TBA.

LOUD SPEAKER MAGNETS.

Sir,—The letter by ‘‘Discriminator’” in vour issue of March
18th regarding the criterion of magnet performance is of con-
siderable interest. I have had various enquiries regarding the
article published on November 26th, 1930, and the salient points

are treated below. The criterion B,*\,, where A, is the mean
cylindrical avea of the gap in square centimetres and B, is the
mean Hux density in the gap in fines per square centimetre,
applies to cases where the radial length of the gap and the size of
wire are constant. The more complicated formula in which the
gap length, wire gauge, etc., are taken into account is as follows :

The output depends upon, but is not proportional to, B,2A,1,f,=

B2V, f, where V,=vol. of gap and f, is a space factor cqual to

the cross-sectional avea of the copper divided by the cross-
sectional area of the gap. An example may make the matter
clear. 'Taking the case cited in the November article, p. 604 :—
A, =ndb=8 sq. cm.

B, =9,000 lines per sq. cm.

Radial length of gap I,=
l 0.16 cm.

b Clearance ¢=0.015 m. (as-
|8 sumed). .
c 1V by Axial length of gap b=0.64

';g co.
Thickness of coil former f=
0.015 cm
Wire=36 s.w.g. enamelled.
d Diameter of copper=0.0193 cm.
A sz | Diameter over insulation=
: 0.0218 cm.
Area of copper=0.00029 sq.
Dy Dy | ™ . .
The radial thickness of the

coil [I,—(2¢+1¢)]=0.16 — (0.03+
0.015) =0.115 em.

Fig. 1. 0
s The number of {urns per

Diagram showing section

through magnet and moving X 0.64

coil; b is the axial length of layer is ———=>29, and the

the gap, and 1, the radial 0.0218

length of the gap., D; and D» . 0L

represent consecutive posi- number of layers is ———_ =5,

tions of a single coil when 0.0218

us:gi tgo tgleoasguﬁ-eththe y‘;li‘:,x Thas the total numher of

passin rou e C - R : _ .

drical surface whose dia. turns is 5x29=145 and the
meter is d and length x. total cross-sectional area of

copper is 145 x 0.00029=0.042 sq.
The cross-sectional area of the gap is 0.64x0.16==0.1 sq. cm.,
0.042
.1
copper only occupies 42 per cent. of the air gap.

The criterion BV, f,=9.000° x 8 x 0.16x0.42=4.35x 10",

If the gap lenpth, the size of wire, and the thickness of the
former are the same for all magnets, then I f, is constant, and
the criterion factor can be taken as B, 2A,.

It is of interest to indicate that if the area of the gap and
the flux density are kept constant, the criterion increases with
the length of the air gap. Thus if B,2A, is the same for two
magnets. the one with the longer air gap is the better. This
follows from the preceding calculation, since with the longer
gap a larger size of wire can be used to wind the same numler
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so that the space factor f,= =0.42, which means that the
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of turns on the coil. The resistance of the wire is smaller and,
therefore, the dead loss is less, which means an increase in
output.

Statemnents of the flux density are without meaning, since, by
reducing the diameter of the coil or the axial length of the gap,
the flux density can be increased considerably, without a pro-
portionate increase in B2V, Also, since the field in the gap
decreases rapidly near the edges (see Fig. 5 of November 20thj,
large motion of a short coil at low frequencies may be accour-
panied by distortion due to harmonics.

The iiportance of the space factor is realised on coruparison
of two magnets having equal values of B2V, If 7,=0.16 for
one and 0.08 cm. for the other, the space factors are of the order
0.42 and 0.28. The output with the 0.16 cni. gap is appreciably
the greater of the two. Before purchasing a magnet the value
B,V,* and the gup dimensions should be obtained. f, can then
be calculated and the best magnet secured.

The question of obtaining the curve showing the distribution
of flux inside and outside the gap has been raised. (Fig. 5,
November article.) This can be done either by a very narrow
differential coil, as shown in the article in question, or by using
a narrow single coil. If a single coil is drawn out from position
D, of Fig. 1 coaxial with the pin it cuts all the flux, including
internal leakage, external leakage, and gap flux. By drawing it
out fromn D, and subtracting the two readings, the result is obvi-
ously the same as with a differential coil of width D, D,. The
mean flux density is the total difference in flux per turn of the
coil, divided by the annular area mdx between the two positions.

By increasing the turns on the coil the flux can also be
measured by moving the coil from position D, to D,. It is easy
to devise a mechanical system where D,D, can have any value
and any position along the pin. For mass production the mean
value of the gap flux is required, and a differential coil of
length 4 or a single coil moved a distance b, gives results rapidly,
1.e., one throw. The single coil has an advantage, that since
the resistance is limited to about 10 ohms, it can have twice the
number of turns as a differential coil, thereby giving a greater
throw on the meter. N. W. McLACHLAN.

London. 8. W.1.

Mareh 28th.

WORKING JAPAN.

Sir,—I see in the ** Transmitters Notes’’ of the April 22nd
issue of 4'he Wireless World that Mr. F. R. McNeil, GI5NJ,
was in radio communication with the Japanese Amateur Station
J1EE. making first two-way amatear contact betwcen Ireland
and Japan, for which all amateurs will congratulate him. And
also for previously working all continents on telephony. I
would like to say that during the past month or so many
Jupanese stations %’m\'e been worked by stations in this country.
The stations are, to my knowledge, GSML, G5BM, GSBJ,
and maybe others, and I also had the honour to work Japaunese
stution J3AR also. At least eight different Japanese amateurs
have been heard and several worked,.and, in conclusion, may I
record what I think is most nnusual. Whilst listening in on my
short-wave receiver from 17.30 to 17.45 G.M.T., April 18th, 1931,
that is. in a guarter of an lhour, I heard amateur transmitting
stations sending from U.S.A., South America, Japan, China,
India. Ceylon, Asia, Eavope, Iccland, Alaska, Canada, Sumatra
and South Africa. I have never heard the whole world before
in such a short space of time, and no doubt many amateurs may
even supplement this list. No doubt your short-wave enthusiast
readers would be glad to hear from other listeners or trans-
mitters. DR. JOHN R. WORTLEY TALBOT, G6WT.

Churston Ferrers, 8. Devon.

THE MAZDA PP.5/400.

Sir.—In your review of the Muzda PP.5/400 valve in your
issue dated April 22nd, reference is made to the anode dissipa-
tion line which, in the case of this valve, is 25 watts. There
appears to be some misconception regarding the utilisation of
the dissipation line in the determination of the optimum oper-
ating conditions of a power valve. In the case iu question the
load line has been drawn tangential to or touching the dissipa-
tion line, whilst actually tle load line should be drawn such
that its centre point is located at the intersection of the dissipa-
tion line and the anade voltage ordinate. Reference to the
illustration will make this matter clear. In this curve the
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load line XZ, as published in your review of this valve, is shown
by a full line tangential to the line AB. The curve of CD (dotted)
shows the load line as it should be determined, in which the
centre point OP, is drawn at the intersection of the dissipation
line AB and the 400-volt ordinate.

160
A ég.lo l [ | I | l MAZDA PP 5/400
\ 1/ VLT VALVE
4 25 WATTS ANODE
2\ DISSIPATION
< 120 D, Eg=-10
: AN/
Z 100 ’f ; —trEg=-20
. ! N op,Eg=-33
i i \Eg=—20"/"1"]
E / ! / f\: Fg]=_40
3 60 1/ N/ £ g=— 50| —Egm=—050-{—
u /! lopd"ﬁ\zk\ﬁ s
9 40 \) ~1 Eg=-70_1 |
2 ANVRV/EYA VAN Aw =l
% // i / ./)\ /Z//LOAD L;N|E ]
i o7 7 O watre oteuT
0 B0 160 240 320 400 480 560 640 720 600
ANODE VOLTS

In the case of the valve in question the feed current at
400 volts H.T., as determined by the dissipation line AB, should
be 62.5 mA. The load line CD as drawn on the curve would
therefore indicate that the grid bias with A.C. heating is —32 V.
The optiinum load is 2,950 ohms and the power output 5.5 watts,
and self-bias resistance 512 ohms. Except in the case of the
value of self-bius resistance, thiese figures are in accordance
with the data which you have obtained, and in any event
within the limits of variation due to difference between valves
and observational error. IIowever, in view of the fact that the
load line is a comparatively recent innovation, and has been
given considerable attention in your journal, it is necessary to
obtain agreement as to its application.

The dissipation line is seen to be the maximum dissipation
which the valve will handle under bias conditions when no
signal is applied. When an A.C. signal is applied the dissipa-
tion at the anode will be reduced. In the case cited, when
full input swing is applied, the total wattage input to the
valve will increase by 5 per cent. (if the unode and grid-bias
voltages are kept constant and the distortion is 5 per cent.),
ie., to 25.2 watts, whilst the actual dissipation at the anode
will fall to 21.2 watts (that is, 26.2 minus 5 watts). On the
other hand, if the valve is used for aperiodic amplification of
slowly varying currents or for the operation of relays (which
applications are continuously increasing), the bias point would
have to be determined by drawing the load line tangential to
the dissipation line. E. YEOMAN ROBINSON.

Enfield, Middlesex.

GOOD REPRODUCTION—THE B.B.C.

Sir,—The writer of the article  Inexpensive Quality,” in
your issue of March 18th, makes several statements which, in
my view, are open to grave doubt. T refer specifically to the
following : (i) 250 to 500 milliwatts is just right for the living
room of the modern small house; (ii} ‘“the ear has con-
veniently reconstructed the 50-cycle fundamental from the har-
monics "’ ; (iii) the ear compensates for deficient upper fre-
quency response of the loud speaker; (iv) ‘“the ear permits
us to choose a unit with a cut-off below 100 cycles and above
3,500 cycles, without seriously penalising the quality of the
general result ”; (v) resonance between 100 and 200 cycles and
Letween 2,500 and 3,500 can be tolerated and often definitely
improve the general effect.

If one assumes that these statements refer to loud speakers
that are fundamentally poor, then, I suppose, there is a cer-
tain amount of truth in them. For example, I would say that
500 milliwatts is a great deal too much power, even for a large
room, with the average moving-iron loud speaker, and if sach
a lond speaker normally had a cut-off at, say, 150 cvcles, then
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a hefty vesonance round about 100 would certuinly give an
inipression of guod bass to an uncrilical listener, but it would
not be *“ great stuff.”” However, I cannot subscribe to state-
ments (ii), (iii) and (iv), because my ear, at any rate, is not so
accommodating. If the article be taken as a guide to getting
the best from cheap equipment (and as such, I presume, it is
intended), then it will perform a useful function, but there is
every likelihood of the unthinking uamateur accepting such
statements as axioms in all cases with entirely unfortunate
vesults. The statement that a moving-iron loud speaker will
entirely satisfy a musical ear is, however, definitely incorrect.
No loud speuker ut present on the market has any hope of
doing that.

Really good reproduction culls for the following, at least :
(1) An output of not less than 2 watts for an aceruge small room.
My own set delivers 5 watts and is used in a room 18f¢. x 13f¢.
(ii) An overall response from the radio set substantially level be-
Lween 32 and 9,000 cycles.  (iii) A loud speaker which will repro-
duce this frequency range, with af least 2 watts input, without any
resonances, dips or peaks. I know of only one receiver on
the market which will give (ii), and I have not come across
any comwmeceial loud speaker which even approaches the vequire-
ments of (iii). It is astonishing how stagnant is the design
ot moving-coil loud speakers as compared with those of the
moving-iron type. The latter show evidence of real reseurch
and progressive design, and in certain specimens are surprisingly
good within their limitatious, but the less said about the former
the better. In the bad old days of broadcasting, it scemed to
be the uccepted thing for people without technical knowledge
to make and sell intervalve transformers; nowadays it is the
moving-coil speaker, and it is much more difficult to design a
good moving-coil speaker than a good transformer. I have
often been in the swagger showreoms of swagger manufacturers
when they have been demonstrating their equally swagger
radiograms and what not, and I have not yet heard anything
that was other than nauseating fo a musician who bad no radio
bias. I suppose these atrocities sell,-as the public will applaud
a poor reudering of Liszt’s 2nd Hungarian Rhapsody in a fifth-
rate suburban cinema, and while I will concede that the
originators of the noise are, in each case, doing their best, I
would point out that it is not music.

No article has yet been published showing how a loud speaker
of the moving-coil type should be made, so I can ouly conclude
that, in the absence of private research, the good moving-coil
loud speaker does not normally exist. 1t is not a little amusing
to come across people who boast of their marvellous reception,
and who have never been to a symphony concert in their lives,
so I suppose it is not unreasonable to presume that some of
these efforts advertised as ‘‘rvecreating the living artist’’ have
been designed and approved by people in like circumstances.

The B.B.C. Transmissions.

This naturally brings me to the subject of the B.B.C., to
which concern the music-loving public owes real gratitude for
the splendid quality of their transmissions as well as of their
programmes. A month ago I listened to their broadcast of
“‘I'he Ninth ”’ at home, and I have listened to the same work
at the Queen’s Mall. T ain convinced that I lost nothing in
the broadcast, although I certainly gained sundry squeaks from
the National transmitter’s neavest neighbour, but that is not
the fault of the B.B.C. I am in no way associated with the
B.B.C. nor with any company manufacturing broadcast re-
ceivers, and I do think that the B.B.C. is criticised most
unfairly. That the whole Press, technical and otherwise, is
the sworn foe of the B.B.C. is inevitable, but such effusions
as that of Mr. C. W. Oliver's in your issue of March 4th can
arouse only the ignorant and illogical of your readers, and are
to be deplored. Mr. Oliver’s letter displays a denial of obvious
facts and good intentions on the part of the B.B.C. which is
truly amazing, and no reasoned reply to his statements would
have any success in changing his views. The B.B.C. does
give the public what it wunts, but tries also to give something
a little better than it expected to get. The splendid musical
revival daring the past five years has been brought about by
the B.B.C. and the B.B.C. alone. Through it the Promenade
Concerts have been saved from extinction, the country has at
last got an orchestra which will hear comparison with any in
the world, the public has been given an international outlook
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on world affairs at a tine when this has been needed more than
anything else, and even elementary education for children has
been revolutionised. Let it not be thought that I am a whole-
hearted admirver of the B.B.C. I bitterly resent the vocalists
insinuated into nearly every orchestral concert, aud I thoroughly
dislike the music played by the Wireless Military Band and
the B.B.C. Dance Orchestra. Walton O'Donnell and Jack
Payne should be put to sleep gently and unobtrusively, the
former for not realising that symphonic music is not suited to
a military band, and the latter for his atvncious *‘concert
arrangements ” of dance numbers. These grouses, however,
do not entitle me to say thut the B.B.C. does not do its job
properly. I should imagine that large numbers of people adore
Jack Payne, which, no doubt, is gratifying to him but not
satisfying to me. The fact remains thuf each section of the
public gets what it wants, and I do not see how the B.B.C.
can be accused of adopting an attitude which teuds to make
them self-complacent individually as the organisation has hecome
as a whole.” The correspondence on the testing of the Northern
Regional station is eloquent testimony to the narrow-mindedness
of a few ‘““smart Alecs” in the North. Those people who are
grumbling about the slowness with which this station is coming
on the air would do well to buy the B.B.C. Year Book for 1931,
and read the chapler starting on page 387. They cannot realise
that the great bulk of the listening public knows nothing of
the technical side of radio, and does not wish to know. Those
are the people whom the B.B.C. has to look after.

I will conclude on a kindlier note. - As Dr. McLachlan has
not communicated, publicly, any conclusion he may have arrived
at concerning ‘‘the optimum size of wire with regard to a
balance between quality and volume,” it may interest Mr.
Holt;, of Sheffield, to know that the size of wire in a coil has
nothing to do with quality, volume, weight, or flexibility. The
impedance of the coil must be matched with the impedance of
the output value for maximum efficiency by means of a correctly
designed output transfornier. Nothing else matters half so
much as that. H. A ITARTLEY.

Isleworth, Middlesex.

[ We think it proper to point out that the statement (iii) does
not appear in the article referred to by Mr. Hartley. The
author does not claim that the ear can compensate for deficient
high-uote response in a moving-iron loud speaker, but that, in
recognising the instruments of the orchestra in the absence of
harmonies in the upper register, *“the ear ignores the wave
form and of the steady note, and uses the transient at the
commencement of each note as a means of identification.”’—Eu. |

NORTHERN WIRELESS ORCHESTRA.

Sir,—Mr. Joss, the secretary of the Wireless League. quotes
rather an unfortunate activity of the League when he says, in
his letter to your columns in the April 15th issue, that * a
petition against the proposal to disband the Northern Wire.
less Orchestra ’’ had resulted in the orchestra still continuing
in existence.

It isn’t! Tn spile of strong protests from the influential
Northern Dvess, it has gone and is being replaced only by a
skeleton. LOUIS J. WOOD.

POST OFFICE STATION INTERFERES.

Sir,—Pleasure devived from broadeasting programmes in this
district is being badly interfered with by the enforced recep-
tion of Morse signals,

That their origin is local is obvious by the presence of the
signals over the whole tuning range of the receiver, and one
is rather saspicious of the G.P.O. Experimental Station at
Dollis Hill.

Surely some legislation is necessary (if the present regula-
tions are not adequate) by which this kind of annoying inter-
ference can be eliminated, for, after all, however small the
initial cost of a concert works out to the listener, it is dearly
paid for if the vocalist or the string quartette is augmented
with the monotonous accompaniment of dots and dashes.

N.wW2. LISTENER.
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+PROBLEMS -

Replies to Readers’ Questions of

General Interest.

Technical cnyuiries addressed to our Information Department are used as the basis of the replies which we publish in these
pages, a sclection being made from amongst those questions which are of general inferest,

Sinzle-valve Loud Speaker Set for D.C.
1 can see no reason why one of the new
wdirectly heated pentodes for operu-
tion on D.C. mains should not e
used as a combined detector and out-
put valve in the same way as the 4.0,
version of the sume valve. If you
ogree that a sinyle-valve loud spealker
set on the lines of the ** Regional
One” set, Lut with a D.C. wvalve,
would be practicable, will you please
give me a circuit diagram showiny
how cathode-heater interconnections
should be made; also where to tusert
a voltage-absorbing resistunce for the
heater circuit, and from what point
H.1T. jeed current should be picked
ups
As you say, a receiver of this type
should be satisfactory, but of course it
would only be suitable for short range
work.
In Fig. 1 the various points you raise
with regard to connections are cleared up.

H.T.FEED

Fig., 1,—Cathode connections of a D.C.
pentode acting as a combined detector
and output valve,

o000
“Pre-Sciection™ Set for Battery Feed.
Do you consider that the basic circuit
arrangement of the ‘‘ Pre-Scleciion
A.C. Three” described in your issues
of February 25th and March 4th
wonld be suitable for a battery-fed
set?

This receiver could be adapted for bat-
tery feed, but several modifications would
be necessary. In the interests of economy
it would be advisable to abandon power
grid detection, und, to compensate for the
lower magnification afforded by battery
valves. to use an L.F. transformer in place
of u choke.
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Removing Aerial Loading.

As suygested by the munufacturers of
my receiver, [ huve inserted a small
fixed condenser in the aerial circuit
in order to tmprove selectivity, This
has the desired effect on wavelengths
over uwbout 350 nctres, but, below
that, reuction becomes uncontrol-
lable, and the set s in a state of con-
tinuous oscillation when the H.F.
and coupling circuits are in tune.
Can you tell me why this should be,
and lso suygest a cure?

This seems to be a fairly clear case
of uncontrollable self-escillation, brought
about by reduction of aerial loading, and
we do not think that your reaction sys-
tem is directly concerned. It would ap-
pear that the set is normally stabilised
at the lower end of the tuning scale, at
any rate, by aerial loading.

More complete screening, and possibly
decoupling, would almost certainly effect
a cure, but a palliative may be found in
the use of a reduced voltage for the

H.E. valve screening grid.
220
Bias Resistance Calculations.
In * Readers' Problems you recently

7 Jor calculating

the correct value of resistance to use
in an automatic grid-bias circuit. [
am not quite clear as to how the value
of I should be ascertained; will you
pleuse give me a word or two of
explanation?

As stated In the published reply to
which you refer, I represents the total
current (expressed as amperes, or, in
practice, as a fraction of an ampere) to
be passed through the bias resistance
under operating couditions. If bLias volt-
age is obtaimed by passing merely the
anode current of the valve concerned
through the resistance, the value of I can
generally be taken us the anode current
consumed by the particular valve con-
cerned under normal operating conditions,
as stated in the manufacturers’ pamph-
lets. or as given in The NWVireless Woild
Valve Data Sheet.

It is quite usual to insert the bias ve-
sistance in such a position that the anode
current. for two or more valves passes
throuzh it: in this case, the right pro-

gave a jormula <P~—>
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cedure is to add together the various

anode currents, the necessary informa-

tion being obtained from either of the
sources mentioned above. In making
this estimation, any current consumed by
an H.T. regulating potentiometer (as
used for feeding the screening grid) must
be taken into account if matters are so
arranged that the potentiometer current
passes through the bias resistance.

ocoo
The * Everyman Two.”

Will you please show e how to connect
a gramophone pick-up to the *“ Every
man  Two' receiver, described in
your issue of Felruary 25th?

If possible, I should like to arrange
matters so that sockets may he fitted
at the vear of the recciver to take a
pair of plugs joined by a flexible
lead to the pick-up itself. The use
of a switeh is to he avoided, unless
absolutely necessury.

The simple form of connection shown
in ¥ig. 2 will be found quite satisfactory,
and \omplxes with your requirements.
In this diagram, extra wiring is indicated

PICK-UP
Co SOCKETS
‘0
4 G.B.
LT~ '1" HT —
Fig. 2.—\lethod of adding a gramopho: e

pick-up to the ** Everyman Two'’ receiver.

in dotted lines, while reference lettering
corresponds with that given in the
original clicuit diagram.

oo CcOo

Loud Speaker Units.

An Edisiwan loud speaker unit of the
type specified for the dual loud
spealeer described in your issue of
June 18th, 1930, is no longer avail-
able, can you suggest an alternative?

The Amplion B.A.2 instrnment has
characteristics somewhat similar to the
unit in question, and could be used in-

place of it in the construction of this
rarticular dual loud speaker.
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A Matter oi Terminology.

In a published reply to a reader’s ques-
fion in your issue of Apnl 15th,
wunder the heading of “* Filter Ad-
justments,” it is stated that coupling
15 anereased in a capacity-coupled
filter when a larger mutual condenser
12 used. This does not seem to agree
with the recomaendation made else-
where that when adjusting a sct with
o simidar type of filter the variable
coupling condenser should be set ot
minimuin in order temporarily to re-
duce interaction between the circuits,

Wil you please explain this ap-
parent discrepancy?

We think that you are confusing the
type of filter in which coupling is efiected
by a mutual condenser of large capacity
{see 1ig. 3 (a)) with the alternative
arvangement, in which an extremely small

Wireless
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Lightning Arresters.

d harve noticed on screrol ovecasions that
during an_electrical storm  sparks
often pass between the safety gap of
my lightning arrester. My next-door
neighbour, who has an  apparently
similar aerinl, a receiver wvery much
like my own, and the same type of
lightning arrester, has never observed
this effect. Do you think that it in-
dicates that my own aerial s a better
collector of energy, and that the
generally superior performance of my
set can be ascribed to this cause?’

It is almost certain that the sparking is
due to the presence of a condenser, prob-
ably of fairly high capacity, in series wiih
vour aerial circuit. During an electrical
sterm this condenser may be charged to
a high potential, and will discharge itself
across the safety gap. We assume that

*

e, §
ko |

@

Y/

Fig. 3.—Alternative filter circuits: although a coupling condenser (CC) is employed
in each case, operating procedure differs considesably.

condenser is connected between the high-
potential ends of the two tuned circuits.

The second arrangement is sometimes
referred to as capacily coupling, but pos-
sible ambignity and uncertainty might be
avoided if it were described as electro-
statid coupling. This arrangement is
shown in Fig. 8 (b). It differs from the
ordinary capacity-coupled band-pass filter
in that coupling is increased when the
capacity of the condenser shown as c.c.
is increased.

0000

Background Noises.

I lhelieve that it is generally to be
assumed that an exceptiona?/ly noI3y
background, if not due to a fault in
the recciver itself, will disappear
when the aerial is disconnected. My
own set suffers from this trouble, but,
on making a test, I find that if all
circuits are carefully retuned after
removal  of the aerial, a certain
amount of noise is still audible. Do
you think that this may be taken as
wunplying that the noise originates in
the set, and is not due to interference
from mneighbouring power circuits,
ete.?

The seusitivity of a modern long-range
set is so great that a considerable amount
of interference can be picked up with
the help of ils exposed wiring, or, if it
kappens {o be completely screenad by,
say, a connection between the set and the
aerial lead-in terminal. Provided that a
really considerable reduction in noise is
roticed on removing the aerial, one can
generally assume that the receiver is not
to blame.

the aerial circuit of your neighbour's set
includes no such condeuser, there being
complete metallic continuity from aerial
fo earth, or if a condenser be included,
it will be of small capacity.
O0COo
Increasing Eliminator Output.

Do you think thet it would be safe to
wnercase the output of my eliminator,
which is at present rated at 180 volts
30 milliamps, to 250 volts at 50
milliamps?

1t is proposed to obtain this in-

crease by fitting a new power trans-
former and rectifier.

We can hardly recommend you to do
this. Assuming that your eliminator is
a commercial product, it should be realised
that even the most conscientious manu-
facturer cannot economically use smooth-
ing condensers, etc., with a factor of
safety greatly in excess of that normally
allowed ; further, the inductance of the
smoothing clioke {or chokes) may drop
to an excessivelPr low valne when extra
carrent is passed.

o000
Modifying a Commercial Set.

My Elico Model 313 set, as described in
your issue of January Tth, is fitted
with a tapped output choi;e, and s
intended for use with a high-resist-
ance loud speaker. I should like to
modify it so that it may be operated
with a lov-resisiance moving-coil loud
speaker, and ehould appreciate a word
of advice as to the right procedure.

Your best course is to fit a step-down
transformer, designed specially to act as
a coupling Letween the loud speaker
actnally to be wused and the par-
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valve  em-
Unless  the

ticular  type of pentode
bodied in the receiver.
transformer is to be ¢ parallel-fed
through the existing output choke,
it will be essential to remove the receiver
chassis from its cabinet; this should not
present any difficulty. The output choke
may be identified from the published
description of the set to which vou refer;
this component must be disconnected,
but, if the alteration is to be temporary,
it need not be removed, provided the new
transformer is mounted externally.
Qo000

Parasitic Oscillations.

4 have recently obtained a low-reading
milliammneter for insertion in the dc-
tector anode civeuit of my 1-v-1 get;
I cannot understand why the reading
of this instrument should full appre-
ciably—actually by about 20 pcr cent.
—on switching over to the long wares,
Waveband switching is arranged in
the usual way by short-circuiting the
long-wave sections of the coils, and I
cannnt see that any circuit alteration
is introduced that could actount for
this change of current. Can you sig-
gest anything to which it may be due?

I should perhaps add that the set
functions fairly satisfactorily as a
long-wace receiver, but its perform-
ance is certainly not so good as on
the medivm band.

We suspect that the detector valve is
oscillating at some frequency differing
considerably from that at which its grid
circuit is intentionally tuned.  Oscilla-
tions of this character are highly undesir-
able, and we recommend that you should
try experimental alterations of grid and
plate circnit constants.

If you care to send us a cirvenit diagram
we may be able to make some more defi-
nite sugeestion.

FOREIGN BROADCAST GUIDE.

BORDEAUX-
LAFAYETTE

(France).

Geographical position : 44° 50° N., 0° 34" W.
Approximate air line from London: 462
miles.
Wavelength : 304.3 m. Frequency : 986 kc.
Power : -35 kW.
Time*: Greenwich Mean Time.

Standard Daily Transmissions.

12.00, 14.00, 16.30 G.M.T., relay of Ecole
Supérieure, PTT, Paris, outside broadcasts
(Sun.) ; 20.30, main evening entertainment.

Man announcer. Call: Allo! Alls! Ici la
station du reseau Francais de radiodiffusion
des Postes et Télégraphes de Bordeaux-
Lafayette ; between items abbreviated to :
lci Bordeaux-Lafayette PTT (phon.: Pay
Tay Tay).

Closes down with usual French formula,
followed by La Marseillaise or a local
patriotic song.

(*France adopts British Summer Time.)
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Broadcasting on Other Wavelengths.

E are so accustomed to the idea that wave-
&/ 55/ lengths of the order of, say, 250 metres to
550 metres are the most suitable for general
broadcasting purposes, with the inclusion of a few long
waves around 1,500 metres, that any suggestion of
employing other wavelengths comes as rather a surprise.
Short-wave transmitters have, of course, come into
general use for covering very great distances, and suit-
able, thercfore, for employment for such purposes as
Empire Broadcasting, but little attention seems to have
been paid to the possibilitics of still shorter wavelengths
for broadcast transmissions over limited ranges.
A demonstration carried out last month before a

large audience in Berlin, and conducted by the Tele-

funken Company in conjunction with the German
Post Office, has, therefore, caused a stir in broadcast-
ing circles and developments are being watched with
close attention by broadcasting authorities in Iurope
which are faced with similar problems to those in
Germany, where it is desired to

employed for redistributing broadcast programmes
over densely populated areas; the German Post Office,
in conjunction with the Telefunken Company, appears
to have been working along somewhat the same lines,
and the successful demonstration of broadcast reception
which they gave employed a wavelength of 7.05 metres,
the experimental transmitter being located in Berlin
and the reception carried out at Charlottenburg, just
outside the German capital.

For som= time past experimental transmissions on
wavelengths between 6.75 and 7.05 metres have been
conducted in Berlin, and reception by amateurs
throughout the city is reported to have been entirely
satisfactory. It is claimed that the apparatus for
reception can be extremely simple and that the signal
strength up to about 30 kilometres is adequate for all
ordinary purposes, so that with the transmitter centrally
situated a whole city can easily be served. What has
hitherto been regarded as a definite disadvantage in

the employment of wavelengths of

provide an efficient service of
broadcasting in large cities without
the objection that the high power
used, if normal broadcasting wave-
lengths were employed, would re-
sult in the transmission extending
over a very large area and produc-
ing mutual interference between
transmitters in different parts of
the country. Readers will remem-
ber a recent article in which we
described a suggestion put forward
by a German engineer, Manfred
von Ardennc, wherein he proposed

In This Issue

THE SELECTIVITY OF THE
SUPERHETERODYNE.

QUALITY UNIT RADIOGRAM.
PRACTICAL HINTS AND TIPS.
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UNBIASED OPINIONS.

THE LOWER REGISTER IN MOVING
COIL LOUD SPEAKERS.

BROADCAST BREVITIES.
NEW APPARATUS REVIEWED.
LETTERS TO THE EDITOR.

READERS' PROBLEMS.

this order for broadcasting, namely,
the fact that the radius that they
will cover is only within the
distance of optical vision, is proving
to be a point of very definite merit
where broadcasting over cities is
concerned, because quite a number
of scparate programmes could be
sent out in this way in any city
without any risk that the waves
would carry on and interfere with
other transmissions farther afield.
We hope to be able to publish
shortly a more complete account of

that a short wavelength should be
A 13

these experimental results.
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Part 1.—The Causes and Prevention of Interference.

By W. T. COCKING.

P YHE interference to which the ordinary set is
subject is known as ‘‘adjacent channel ’’ inter-
ference, since it is due to stations working with

only a small frequency separation from that of the

desired station. It is in the elimination of this type
of interference that the superheterodyne is so satisfac-
tory, for reasons which will be discussed later. This

Is usvally the only type of interference which has to

be considered in designing an ordinary set, but this

is not the case with the supersonic receiver. There are
at least four other types of interference which can be
troublesome and which are not found at all with straight

H.F. circuits, while other sources of trouble may

assume much greater proportions with the super-

heterodyne. In a carefully designed recciver most of
the sources of interference can be reduced to negligible
proportions, and those which remain can often be
eliminated by the proper operation of the set. So
little has been written on the subject, however, and the

are tuned, and the highly efficient circuits which are
casily obtainable at this low frequency. If we judge
the selectivity of various circuits by the percentage
difference of the interfering frequency, we find that
whatever the frequency to which they are tuned the
selectivity is approximately constant, other factors, of
course, being similar. This is not a practical way of
judging selectivity, however, for the reason that stations
are not spaced upon a percentage basis, but upon the
basis of a constant frequency difference. Suppose, fdr
instance, that we wish to receive a station with a
frequency of 1,000 kc. (300 metres) and there is an
interfering station upon a frequency of 1,010 k. ; that
is, 10 kc. difference. Then the tuning circuit must
cut out a signal which is only 1 per cent, off tune, and
this is quite difficult.

Now, if we use a superheterodyne with an inter-
mediate frequency amplifier tuned to too kc., the inter-
ference will still be separated by 10 kc., and will appear
This,

troubles may reach such alarming
proportions, if due consideration is
not given to them in the receiver de-
sign, that it is thought that a com-
plete survey of the problem will be
of interest and help to those who are
experimenting with this method of
reception.

Adjacent Channel Selectivity.

The adjacent channel selectivity is
almost wholly determined by the
overall response curve of the inter-
mediate frequency amplifier, since
the tuned circuits at the fundamental
frequency have comparatively little
effect. The intermediate frequency
is the same whatever the frequency
of the signal being received, and so
we find that the sclectivity and
amplification are practically constant
over the whole tuning range of the

THE special advantages of the super-

heterodyne have long been recog-
nised. It gained ifs reputation in the
days  when effective high-frequency
amplification was almost impossible
upon the broadcast band, although such
amplification could be oblained quite
easily upon a wavelength of 6,000
metres or so. With the advent of the
neualirodyne circuit and screen-grid
valves, H.F. amplification became really
effective, and so the supersonic receiver
became unfashionable.  Extremely high
selectivity is an essential, and the
ordinary tuned H.F. set cannot easily
be made to give the necessary freedom
Jrom interference due fo strong local
stations. It is not too much to say that,
since the revival of the superheterodyne
by this journal in Oclober last, it is
likely to continue in favour until such
lime as a means is devised of giving

the tuned H.F. set the same high sclec-
tivity.

with a frequency of 110 ke.
however, is now 10 per cent. off
tune, and it is correspondingly more
easy to eliminate it. This is really
the whole secret of the selectivity of
the superheterodyne, and it can be
seen that the lower the intermediate
frequency the greater the  adjacent
channel selectivity. Extremely high
selectivity, therefore, can be ob-
tained by proceeding to extremes ; an
intermediate frequency of 20 kc. is
about the limit, and with this fre-
quency the interfering signal will be
50 per cent. off tune, and it will be
as easy to separate the two stations
as it 1s at present to separate with
an ordinary set two stations with
frequencies of 1,500 kc. and 1,000 ke.
(200 and 300 metres).

This is not a complete statement
of the facts, however, for it is usually

receiver. This is quite different from the ordinary set,
where both selectivity and amplification vary consider-
ably with the tuning.

The high selectivity which is obtainable is due to
two things; the low frequency to which the circuits

necessary to receive a band of frequencies extending

for 5 ke. on either side of the resonance frequency in

order to obtain the best quality. Im the case of a

20-kc. amplifier this means that the resonance curve

must be flat over a band between 15 ke. and 25 kec.,
A T4
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Selectivity of the Superheterodyne.—
which is equivalent to plus and minus 25 per cent. of
the carrier frequency. A band-pass filter which will
do this is not particularly simple, but, of course, it
could be constructed. Such a low frequency, however,
is undesirable for many reasons, and in practice it
becomes necessary to use as high an intermediate fre-
quency as possible. This will be discussed in more
detail later in this article, and it is sufficient to say here
that a frequency of about 100 kc., or a wavelength of
3,000 metres, is the most generally satisfactory for use
in this country.

Suitable band-pass filters can easily be constructed
for an intermediate frequency of this order, and very
“high selectivity and amplification are readily obtainable
with first-class quality. The curves of Fig. 1 give an

idea of the tvpe of resonance

These two receivers, each typical of their class, lend interest

at a time when there is a growing controversy as to whether

the superheterodyne receiver will gain favour and tend to
replace the stralght set.

curve to be expected at this frequency. Curve A
is for a single-tuned circuit with an inductance of
8,450 pH. and an H.F. resistance of 100 ohms
with a condenser of 0.0003 mid. ; curve B is for
two similar circuits couple together loosely so that
a double-peaked curve is not obtained; while
curve C is for two circuits coupled to give a peak
separation of g kc. It will be noticed that the very
sharp peaks to the curves are quite unlike those found
in similar tuning systems on the broadcast band.
The curves ot Fig. 2 show the calculated resonance
curves of the intermediate frequency amplifier ; curve A
refers to a single-valve 1.F. amplifier employing a total
of four tuned circuits, which consist of a filter with a
peak separation of g kc. and a loosely coupled single-
peaked filter.  Curve B is for a two-valve lL.F.
amplitier with a total of six tuned circuits, comprising
two filters with a g-kc. peak separation and one loosely
coupled circuit. ~ This last curve is extraordinarily
good, both from the points of view of quality and of
selectivity.  The high-note Joss is by no means

A 15
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excessive, while the straight, steeply sloping sides give
a very high order of adjacent channel selectivity.
Such an amplifier is quite practical, and can be ob-
tained merely by the assembly of suitable components
which involve little in the way of adjustment in the
setting up of the amplifier.

Second Channel Interference.

In view of such high selectivity it would appear that
interference problems would be negligible; this is not
the case, however, for the frequency changer and the
tuned circuits which precede the first detector can be
very prolific sources of trouble. It is well known
that there are two settings of the oscillator dial at which
anv station can be received, bnt it is not so generally
realised that at any oscillator setting two stations will
be heard at the same time if the pre-detector tuned
circnits are not sufficiently selective.

With an intermediate frequency of
100 kc. the oscillator can be set to
1,100 ke. in order to receive a station with
a frequency of 1,000 kc., but it is then
generating the correct frequency for re-
ceiving a station with a frequency of

1,200 kc.; on the other hand, the
oscillator may be set to goo kc.,
when it is also correct for a station
on 800 kc. The pre-detector tuning

a::a%
<,

~.
OR N

SUPERHETERODYNE/
' A\

\\

7, \

.
oo

circuits, therefore, must be
sufficiently selective to re-

-duce to a negligible amount a station working with

a frequency different from that of the desired station
by twice the intermediate frequency; that is, in this
case, 200 kc. A single-tuned circuit will usually pro-
vide sufficient selectivity for this purpose where the
signals are all fairly weak, but it 1s quite insufficient
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Selectivity of the Superheterodyne.—

close to a powerful transmitter such as Brookmans
Park. In such circumstances quite high selectivity
is needed if interference is to be avoided, and the
majority of the latest American superheterodynes employ
three tuned circuits before the first detector, while some
use as many as four.

It is, of course, very desirable to cut down these
circuits to a minimum, for they introdnce all the ganging
and wave-changing troubles of the ordinary tuned H.F.
set, and so it becomes necessary to compromise some-
what. At the present time two tuned circuits preceding
the first detector appears to afford a satisfactory solu-
tion ; second-channel interference is not climinated close
to a powerful station, but it

Wireless
Worlal
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circuit steadily falls as we go farther and farther from
resonance, and so we find that the higher the inter-
mediate frequency the greater the freedom from second-
channel interference. It is for this reason, therefore,
that a high intermediate frequency is recommended.
With a low intermediate frequency of some 20 kc.
or so, the adjacent channel selectivity is very high
indeed, but second-channel interference is very
prominerit unless a prohibitively large number of tuned
circuits be used to precede the first detector. The inter-
mediate frequency cannot usually be as high as the
lowest frequency which it is desired to receive, and
this limits us to the range between 20 kc. and 150 ke.
in this country. It is not advisable, however, to use

-

l

|
e

15 quite absent on- other
stations. 7 9

Now, it will be seen that, 2‘”" e
since there are two oscil- T foee {
lator settings for each ]
station, it is possible to

change from one to the
other when second-channel
interference is experienced,
and complete freedom is
then obtained. This, of
course, is only possible when
the oscillator tuning con-

iy

O dgsinid

001

i Dol |
T ]

denser is not ganged to the
pre-detector circuits, and it ™

would fail should there be

—— 4

two powerful stations spaced
400 kc. apart, or four times the inter-
mediate frequency,

A heterodyne whistle is usually heard
with second-channel interference, and its
pitch varies with the setting of the
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Circuits of the receivers illustrated
on the previous page.
to comparc the general principles
and the number of amplifying

stages invoived.

MO LF,

an intermediate frequency
too near to the incoming fre-
" quency, and so we select
100 kc. as approximately
the best frequency. From
the point of view of second-
channel interference it would
be better to use a still
' higher frequency, and this ig
I done in America, where a
frequency of 175 kc. is now almost
8 standard. Such a frequency, however, is

These serve

b Obihind

AR E j in the middie of the long waveband, and
S “ | jir so reception of these stations is im-
| *1 , possible.
e i_
b Beat Interference.

e L

2% —oye
— 3 [T There is a modification of second-
T channel interterence which can be very
3 “*| troublesome close to a powerful station,
T i AL %\___J,__,.,_L,‘ and which is even more difficult to

oscillator condenser. Such a whistle alone, however,
is no absolute proof of second-channel interference, for
it can occur for several others reasons, which will be
explained later. Whether this type of interference is
experienced or not depends entirely upon the selec-
tivity preceding the first detector, and so any means
by which this’'can be increased will improve reception.
It is well known that the resonance curve of a tuned

eliminate than second-channel interference
proper. Suppose that we desire to receive
a station which is transmitting with a frequency 100 kc.
different from that of the local station. If the pre-
detector tuned circuits are not sufficiently selective to
prevent the local station from setting up a voltage on
the grid of the first detector the desired station will be
heterodyned by the local station and the beat frequency
will be 100 kc., and so the combined signal will pass
through the intermediate frequency amplifier and both
A 16
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Selectivity of the Superheterodyne.—
stations will be heard together.

changing.

If, as will normally be the case, the oscillator be

This will occur even
in the absence of the local oscillator,
station will really act as the oscillator for frequency

switched on and tuned to its correct

for
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With this frequency beat interference will be ex-

the local
seilles, and Katowice.

perienced on 1,258 ke., 1,038 ke., 952 ke., and 732 ke.,
which correspond to Niirnberg, British Relays, Mar-
Again, only one of these stations

is of much importance, and so we can definitely choose

a frequency of 110 kc. for the intermediate frequency

{requency, then both stations will still — Fig. 1 = Resonance
be audible, but accompanied by a  100ke. Curve A
leterodyne whistle the pitch of which — forers 0 @ single

yne p tuned circuit, and
varies with the oscillator condenser set-  girveBtotwosimiar
ting. It is impossible to cure this gether so that a
treuble by dodging from one oscillator ?s"‘j',',’;f',',’f,fk:l‘,'“ﬁ‘,’,:‘{f
setting to the other, as with second- g‘r‘:‘vlf‘sc c‘:u‘f)?; e
channel interference, and there is no give a 9 kc. peak
way of getting over beat interference Sl
except by increasing the pre-
detector selectivity. It is
ot usually economical to | ==
increase this sufficiently to pt =i ) -+ w
eliminate the trouble when o s H
‘he set is to be used close | — ,f)[ [ @
to a strong station, and so it ool _F - '5 «
is necessary to get used to i |
the fact that for every local o4
station there will be two /
stations which it is impos- (5] S R -
sible to receive.  These 883 =
stations will be spaced by 006 {1 | !
100 kc., or the value of the | w %% B l = 001 A i | ]
intermediate frequency, on | & "% | o §¢§§§ A —— N
cither side of the local. Thus | & %1 |—\-— 0008 ’ = jr—‘.___ e
when a superheterodyne is | © oozf— — = . ] oo T RN
used close to Brookmans \ 20 10 g o 20
Park beat interference will \ HIGHER kc. OFF RESONANGE LOWER
be found on the following g?g%éf-' = 1
frequsncies: 7,248 ke, Il S = =} e inkérmcsiare MDA GhrvE A
1,048 kC., g42 kC., and 0005 { —*1‘ is for a single-valve amplifier with
742 ke Interference, there- £004H———— —/j S 4 o s O ol b Ty
fote, will be expalifmce? }  oumy. f +\A Wi three Ritera, of which oo i
upon Stavanger, Lyons and —— /i Bj| ] loosely coupled and two have a 9 kc.
Montpellier, Dresden and / ! peak sepacation.
Sofia, and Sottens. Only the ,/ B
last of these stations. is o001t L i = amplitier.  In London, any
usually received well in HIGHER kc. OFF  RESONANGE LOWER frequencybetween 75 }\C g2
London, and so their loss is ' | To5 kc. is useless owing to

not very important. If care
is not taken in the choice of the intermediate frequency,
however, a number of important stations may be blotted
out; this is particularly the case if beat interference
occurs with two powerful stations.

At the present time the London Regional and
Midland Regional work with frequencies of 842 kc. and
752 ke, respectively ; the difference is go kc., and so,
with an intermediate frequency of this value, inter-
ference might easily be experienced over a large portion
of the waveband. These two stations are very strong
in London, and it has been found that even with a
100-ke. I.F. amplifier there is considerable interference
on neighbouring frequencies. It is advisable, there-
fore, to choose a slightly higher intermediate frequency,
and the trouble dces not occur when a frequency of
110 kc. is used.

A T7

beat interference between thc
London and Midland Regional stations, but this is

quite absent with 110 kC.
co0O0C

WORLD-TIME INDICATOR.

J[ N our issue of May 8th, 1929, we described and illustrated
an ingenious device patented by Messrs. J. H. Willis and
Co., consisting of a card with radial lines indicating degrees of
longitude, and with the principal countries and cities of the
world printed in their respective longitudinal positions around
the centre in which is a rotatable dial marked with the 24 hours
of day aud night. Thus, by setting the actual local time on
the dial opposite Great Britain. the corresponding times in
various parts of the world can be seen at a glance, and vice
versa, Messrs, Frank Pitchford and Co., Ltd., of Well House,
Well Street, Tondon, E.C.1, who are now producing this in-
dicator, have sent us samples of the lalest patterns. The
square tvpe is similar to that illustrated by us in May, 1929,
and a convenient civeular type is also available.
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Being an addition lo the Quality Amplifier.

LITY UNIT

All A.C. Radio=gramophone for
the Moving=coil Loud Speaker.

By F. H. HAYNES.

LY tion. Triodes as H.F. amplifiers probably
suffer least in this respect, but are now little

= used. Neutralising the triode to give free-
" dom from oscillation is rarely satisfactory
over the entire tuning range, and the selec-

tivity is invariably so great that high-note

loss results.  Single-dial control is not per-

missible with the neutralised triode, while

several separate dials would need to be very

& o carefully set.  The screen-grid valve has
L possibly worse failings. Its characteristic is
such that opposite half-cycles of a modu-

lated wave are differently amplified, and, in addition,
rectification is taking place, releasing the audio signal
to modulate other carriers while increasing the danger

SET designed for long-range reception will always
be inferior, as to quality of reproduction, to one
arranged to receive only a local station. This

statement may call for qualification, but it is true if
only for the reason of the chaotic state of the European
ether. The better the range-getting properties of the
set, the more the heterodyning and overlapping between
stations. A long-range set with its effective H.F. am-
plifier is, moreover, an almost certain cause of distor-

of trouble from mains hum when the set is to be oper-
ated from A.C. supply. Reaction, too, plays an im-
portant part in accounting for the satisfactory ampli-
fication given by the S.G. valve, and to augment the
H.F. oscillation by reaction results in a change being
brought about in the amount of modulation.

SMBOTHING
e 10,000 ) : CHOKE
=1 > 2 mids
8 L]
(=3 1)
2 5] 3
= 2
g 5
3 =]
a
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The circuit represents an H.F. stage of but moderate gain, as no provision is made for reaction, followed by a power grid

detectcr and a resistance-coupled stage feeding the output valve. A change in the value of the anode coupling resistance of the
detector is made when switching over from radio to gramophone. The two volume controls may be gang-operated on a common
spindle. A resistance has been introduced into the grid circuit of the output valve to eliminate pacasitic H.F. oscillation.
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Quality Unit.—

These troubles are minimised by using a fairly flatly
tuned H.F. stage giving but modest gain. No inten-
tional reaction 1s provided,

Wireless 503
World
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its cathode lead, which for constant working carries
the current of the screen voltage potentiometer in addi-
tion to the screen and anode currents. Volume control

is arranged by a potentio-

and the reacting effect in
the single stage due to the
anode-to-grid capacity of
the S.G. valve is small com-
pared with that acting in a
two-stage H.F. amplifier.
The coils in the tuned cir-
cuits may be poor, not with
the object of producing

SPECIFICATION.

Local slation alternative programmse receiver specially des-igned
for quality reproduction with the moving-coil loud speaker.

Pre-set iwo range tuning on broad:ast band only. Arranged
for gramophone reproduction and fitted with gramophone molor.

Undistorted power oulpulup o 5 watls over a frequency range
of 40 to 10,000 cycles. All-mains operated from A.C. supply.

Easy construction with latitude in the choice of components.

meter connected across the
aerial-tuned circuit.  Thus
while adjusting the signal to
the requirements of the S.G.
valve the amount of coup-
ling across the interelec-
trode capacity of the valve
 between the tuned circuits
in its grid and anode is like-

adequately flat tuning, but

to avoid the distortion which results when a tuned
circuit of high dynamic resistance is included in the
anode circuit of an S.G. valve and also the tendency
to oscillate when such circuits are connected to the
grid and anode. It is always best to use a poor tuned
circuit, so that an S.G. valve may be used with its
normal grid bias and maximum screen volts, rather than
to use a good tuned circuit, cutting down the screen
voltage to give stability, a hint which applies even
more particularly to two H.F. stage amplifiers where
the poor coils give more uni- .

form amplification across
the tuning range, and, inci-
dentally, greater selectivity.

P

Grid Rectification.

quality reception, some de-
gree of pre-detector ampli-
fication is essential.
Although a grid rectifier
may be employed, being far
more sensitive than the
anode bend arrangement, |
an H.F. stage is desirable .
under average conditions,
or the valve will be under- !
run as regards the signal it |
can handle in its anode.
““Power grid”’ is chosen in
preference to anode bend,
not only because it is the
more sensitive, but owing to
the fact that even the
anode-bend rectifier will dis- |}
tort, owing to the fact that |
the deep modulation reaches |
down on to the curvature of
the valve characteristic.

Qur circuit for quality re- A
ception, therefore, repre-
sents an H.F. stage of
modest gain, avoiding the
effects of reaction, followed by a power grid rectifier.
The H.F. coupling is a straightforward tuned anode
with neither tappings for the anode of the 5.G. valve
nor for the grid of the detector.” Its screen voltage is
fixed at the maximum stated value for the valve. Nega-
tive bias is obtained by a voltage-dropping resistance in

A Ig

In considering a set for ;

'The tuning equipment of the aerial and H.F. intervalve coupling.

wise regulated so that the
extent of regeneration is controlled. The L.F. and mains
rectifying equipment is the ‘‘Quality Amplifier’’ de-
scribed in the issue of March 25th and originally
designed purely for gramophone reproduction. It is an
all-resistance amplifier giving a practically straight-line
response ‘from 30 to 10,000 cycles. The first valve of

this amplifier now becomes the detector, and it is neces-
sary to replace the Mullard 354V, originally fitted, by
a Mullard 164V. A rearrangement is necessary in the
anode circuit of this valve by way of the introduction

CEnat
s T LRI S R s v

of an H.F. choke and by-pass condensers and a reduc-
tion in the value of the anode resistance. Owing to the
lower A.C. resistance of the 164V, a reduction is made
in the value of the coupling resistance, while when this
valve becomes a detector a further reduction in the feed
resistance is necessary in order to maintain maximum
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voltage on the anode in view of the increase in anode
current when the negative bias is removed.

A single voltage-dropping resistance will now suffice
for giving bias to the two resistance-coupled valves. Ex-
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following valve to the normal value of about 9.5 volts.
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The changes necessary in adapting the ‘‘ Quality Ampli-
fier”’ for radio reception are therefore obvious.

All those interested in quality reproduction and, in
fact, all users of good moving-coil loud speakers are ulti-

mately forced to pursue a
lesign on the lines of the
present set, being a stan-
dard arrangement embody-
ing well-tried practice. The
apparatus used is in no way
special, and, in spite of the
fact that it is all mains
operated from A.C. supply,
the only essential require-
ment is that of using the
right valves with the correct
resistances.  Any tuning
condensers will do with any
coils. The outfit is certain
to work as intended, and
the wiring may be carried
out quite roughly, using
No. 22 tinned wire.in small-
gauge sleeving, excepting
the heater and filaments cir-
cuits, which require No. 18
wire.  Provided the loud
speaker docs not hum of its
own accord, there will be

Positions for assembling the ap-

paratus on the bottom baseboard

and composing the detector, L.F.
stages and eliminator.

cluding the output valve, the
anode current of which does not
pass through this biasing resist-
ance, a current of about 22.5
mA. is taken when the circuit is
switched for the playing of
gramophone records, which
across a 350-ohm resistance
gives a measured bias of 8 volts.
For the purpose of checking
over the circuits, this current is
made up as follows: 8 mA. each
for the two 164V valves, 2 mA.
for the S.G. valve, and 4.5 mA.
for the=- screen current and
potentiometer. There is an in-
crease of 6 mA. when the nega-
tive bias is removed from the
first L.F. valve, and it becomes
the detector, which results in
an increase in the bias .of the

q‘&&lom %

i

? Jl_--_---lv‘

<)

i SCREEN

2 1%

Ascembly of the apparatus forming the H.F, stage.
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Quality Unit.—
no mains noise, and in the present set absolute silence
is obtained when the transmitter ceases, tliere being no
hum whatever. In the design shown, the tuning con-
densers have been duplicated so that **pre-sct’ tuning
with change-over switch for alternative-programme re-
ception can be readily provided if desired.

Nine-ply panels support the three decks on which the
apparatus is assembled, the gramophone motor being
on the top and picking up an carth contact on the screen.
Induction-type motors are safer than the commnutator
type, as the latter will need attention periodically when
slight sparking on the brushes makes itself evident on
the amplifier. Yet the brush-type model fitted in the
set used for illustration here is in every way satisfactory.
There is no unnecessary
labour in putting the set to-
gether, and no parts need to
be home constructed except-
ing the piece of aluminium
used for the vertical screen.
If the Marconi or Osram
MS4 valve is of the new
metal-sprayed type, a good
clearance hole must be
made in the screen, or its )
grid bias may become short-
circuited. The only possible &‘: ’
cause of failure will be a \3
damaged resistance or a
faulty condenser, and, as a
safeguard, these components
can all be tested before
assembly, the former for
continuity, and the latter for
their ability to hold a
charge.

Correcting Eliminator

Output

Reference might usefully
be made to the previous
article on the “* Quality Am-
plifier”” regarding the be-
haviour of the L.F. amplify-
g stages, the reasons for the values chosen,

and general hints on construction, this ampli- e

fier having proved itself, in the hands of large

numbers of readers, to be easy to construct and a useful
acquisition. It might be iterated that the high potential
winding of the mains transformer should be 465+ 465
volts. If a 500+ 500 winding is used from an existing
transformer, resistance must be introduced into the
eliminator circuit so that the rectified potential on load
across the smoothing condenser becomes 495 volts, as
is the case with the 465-volt winding. While a value
of about 500 ohms would suggest itself as adequate for
this purpose, a value up to 1,500 ohms may be neces-
sary, taking into account the regulation of the rectifier.
No heating of the plates of the rectifier should be apparent,
while the anode of the output valve may perhaps become
just visibly hot. A milliammeter should be used, if
possible, for the purpose of test, and if everything is
in order, as it should be, the total anode current taken

A 21
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from the climinator should be between go and g2 mA.
On the top panel, in addition to the controls, there is
room for a milliameter, whicly, if connected in the anode
circuit of the Osram or Marconi LSOA output valve, will
reveal, by showing a steady reading of between 60 and
65 mA., that the valve is not overloaded hy excessive
signal, as well as checking that the eliminator is deliver-
ing its correct output. This meter should be at a corner
away from the front panel and remote from the gramo-
phone pick-up. The leads from the latter should run
as a thin, twisted pair in insulated sleeving wrapped all
the way with tin foil, overwound by fine tinned copper
wire, and taken by a route first along the back and

then away to the front of the

set to the switch and bias cir-

cuit. It is best not to combine

The quality amplifier recently described and prior to
conversion for radio reception.

a gramophone-motor starting swilch with the gramo-
phone-to-radio change-over switch, and it is no advan-
tage from an operating standpoint.

Loud Speaker Field Excitation.

If a detector circuit meter is fitted, it must, of course,
intercept the lead going to the anode resistance and
beyond the H.F. by-pass condensers. The total scale
should be 15 or 20 mA., and the no-signal reading of
some 13 mA. should not fall by more than about one-fifth
of the maximum current reading, showing the avoidance
of both overloading throughout the amplifier and re-
generation. A pair of meters may be conveniently fitted
on a lower extension of the in. front paxolin panel.

Readers have asked for details for field excitation by
using the field winding of the loud speaker for smooth-
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ing purposes. This can be done by omitting the smooth-
ing choke and substituting a field winding having a
resistance not more than 200 ohms in excess of the com-
pensating resistance used with the transformer having
a 500+ 500-volt winding. Supposing the resistance
value of the winding required is of the order of 800 ohms,
though it may, in fact, be higher, then at go mA. about

READERS

A Section Devoted to the Enquiries

HERE has been a useful response to the suggestion

which we put out in our issue of April 2gth, that
readers themselves should offer to give replies to certain
questions which are put to us from time to time where
such replies can often be given by readers from their
personal experiences.

The fecllowing have been selected from amongst those
received. The numbers correspond with the numbers
of the original questions which appeared in our issue
of April 2gth:——

(1) The Marconiphone Co., Ltd., Radio House, 210-212, Tot-
tenham Court Road, W.1, write to state that they are
always pleased, through their Press Department, to lend
lantern slides of historic and also of general wireless in-
terest. No cliarge is made for the loan, provided due
acknowledgments are made to the Company.

A reader suggests that application should be made to Messrs.
Newton and Co., 43, Museum Street, London, W.C.1.

(2) Messrs. Negretti and®Zambra notify us that they are in
a position to supply the W.E.C.O. valves of the peanut type.
A Lancashire reader also states, in reply to this enquiry,
that W.E.C.O. valves are still in use in the American Navy
superhets, and that they are made in Canada by the
Northern Electric Company, Montreal, and can be obtained
from the H. M. Kipp Co., Ltd., 447, Yonge Street, Toronto,
Canada. The price is about $3.

Messrs. Rothermel supply adaptors for American valves for
use in English valveholders.

(8) Several readers have replied to this enquiry regarding a
choice of gramophone records to demonstrate high and low
note response. Two suggestions are given below :—

(a) HM.V. Record C.1311 and C.1312, price 4s. 6d. each:
Each ‘of these is divided into sections, each illustrating
one instrument : Record 1, strings; 2, wood wind; 3.
brass wind; 4, percussion.  Practically all the instru-
nments used in orchestras are included.

(1) Second Hungarian Rhapsody, Liszt. Perhaps a piano-
forte record is better than one by an orchestra. It is
recorded on the following :—

Pts. Tand 2. H M.V. DB.1013. Piano. Backhaus. 8s. 6d.

ve 1 H.M.V. DB.1042. Piano. Qortot. 8s. 6d.

= ¥ HM.V. 1276, Piano. Mark Hambourg.
4s. 6d.

o8 ; HMV. DB.J381* Piano. Paderewski.
) 8s. 6d

s »  HMYV. D.12%".
Orchestra, 6s. 6.
*Old Recording.

Perhaps the best here is the first. but as * value for money **
the third might be preferable.

Philadelphia Sympliony

For Columbia records :—
DB.9494. J. H. Squire Octet.
DX.9:10. Sir Henry Wood and N.Q.H.O.
DB.223. Prince’s Grand Concert Band.

(¢) No replies to date.
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3 watts will be available, sufficient for the averags
small-gap moving-coil loud speaker, which is, of course,
preferable to the more generous gap type, owing to its

- higher inductance giving better smoothing. If volts are
to spare, retain the smoothing choke and insert the
loud speaker winding in series with it, taking a lead
from the junction to a 2-mfd. condenser running to the
H.T. minus.

' CORNER.

and Personal Experiences of Readers.

(5) A reader writes that, from his experience, he can recom-
mend the rotary converters made by Electro Dynamic Con-
struction Co., Itd.. Devonshire Grove, London, S8.E:15.
Used with the new Marconiphone four-valve console (ZH.F.-
8.G.), the converter is quite satisfactory, no trace of inter-
ference. This firm makes a new model (unit mounted onv
sponge rubber, and shielded by metal case) which can be
used near the set. ’

Two other letters have been received from readers also endors-
ing the suitability of the Electro Dynamic Contraction Co.’s
product. .

Where other makes failed, on a very rough supply, the E.D.C.
converter gave every satisfaction. Tle inexpensive filter
unit they make for this converter should be used, however.

The following additional questions have also becn
received . —

(6) ““A. L. B.,” of Lisbon, asks if any reader can recommend

a reliable British correspondence sclicol conducting u radio
engineering course, and asks if any reader has experience
of the I.C.S. course in wireless.

(7) ©J. S.”—Has any reader experience of ‘reception of 58W
in Palestine? Are signals sufficiently dependable to make
it worth while to tuke a short-wave receiver to that country ?

(8) L. J. L.””—Has any reader succeeded in making a simple
but satisfactory super-regenerative recciver for short wave-
lengths? If so, a circult diagram and brief specification
would be appreciated.

Enquiries or replies suitable for this section should
be forwarded to the Editor. the envelopes being marked
Readers’ Corner.  Enquiries and replies must be
very brief.

0230

INTERVALVE TRANSFORMERS.
The Ratio as a Guide to the Inductance.

ﬂN the case of all reliable makes of inter-valve trans-
former the ratio figure can be taken as a rough
guide to primary inductance. Thus, if a reputable
transformer manufacturer makes his products in more
than one ratio it can be definitely. assumed that the one
having the lowest ratio has the highest primary induct-
ance, it being intended in most cases for the purpose
of following an anode-bend rectifier where the A.C.
resistance of the preceding valve is, of course, very con-
siderable. Those of exceptionally high ratio are mainly
intended for following a leaky-grid rectifier, or in some
cases a crystal rectifier. Great care should be taken,
however, in dealing with transformers of doubtful foreign
origin, since this rule of * the lower the ratio the greater
the primary inductance’’ is seldom applicable in the
case of such components, as the low-ratio model differs
from the high-ratio one only in that it has fewer second-
ary turns, the primary being the same in each case.
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HEAT DISSIPATION.
AS relatively small amounts of
energy are usually. dealt with in
a wireless receiver, the amateur who
imdertakes the building of a D.C. set
for the first time is apt to encounter
what amounts almost to a new
problem; if he entirely ignores the
fact that about 100 watts—more or
less—must be dissipated in the form
of heat, serious damage may be
done.

It is a good plan to arrange
matters so that heat generated by the
main voltage-dropping resistance is
kept out of the containing cabinct.
This can conveniently be done by
mounting the resistance element
under a ventilated protective cowl-
ing, in the form of an excrescence at

Projecting resistance cover of the Pye
D.C. recciver.

the rear or side of the receiver
cabinet.

Ventilation should be so arranged
that heated air may rise freely, and
at the same time cool air should be
admitted equally freely to the lower
part of the resistance compartment.
In this way a continuous current of
cooling air is ensured.

0000
MATCHING COILS.

In the interests of satisfactory
ganged condenser control it is almost
essential that all the coils used in
the construction of a modern receiver
iwith this system of tuning should be
accurately matched. Although it
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Simplified Aids
to Better Reception.

may be pessible to compensate for
minor discrepancies when dealing
with a set covering a single wave-
range, it is practically impossible to
obtain satisfactory results from the
usual dual-range set unless coils with
substantially identical inductance
values are used.

There scems to be a general mis-
conception with regard to the diffi-
culties of matching, and it is often
thought that an elaborate equipment
of measuring instruments is necessary
in order that the necessary degree of
accuracy may be achieved. Actu
ally, nothing could be farther from
the truth; given a fair measurc of
patience, an amateur with the sim-
plest of apparatus can match his coils
even more accurately than is neces-
sary ; he can certainly afford to de-
vote more meticulous care to the
operation than can the manufacturer,
to whom time is money.

If all the coils of a receiver are
wound on identical formers, with the
same number of turns of similar wire,
spaced to an cqual extent, it auto-
matically follows that their induct-
ance values will be similar. In prac-
tice one does not attempt to match
coils of different types, and so it is
generally found that only slight ad-
justment is necessary to make up for
minor errors in winding. It should
be mentioned here that the relative
positions of the various windings on
the formers should be determined
with the highest possible degree of
accuracy ; the depth, width and
spacing of the slots in which sectional
long-wave coils are usunally wound
should coincide in their dimensions.

Strictly speaking, coils should be

www americanradiohistorvy com

matched with regard to their induct-
ance values only, small discrepancies
in self-capacity being of less impor-
tance, as provision is always made
in the design of the set for balancing
them out. Further, if all coils are
nmade to the same specification it is
found that any differences in self-
capacity that may exist are as a rule
too small to measure, and so this fac-
tor may be ignored. This circum-
stance 1s fortunate, as it allows us to
match sets of coils without making
measurements of pure inductance. It
may therefore be assumed that if two
coils of the type under discussion will
resonate to the same wavelength
when shunted by exactly similar
capacity values, they are matched.

A simple way of determining
whether this condition is satisfied is
shown in Fig. 1. A test can be made
with the help of almost any receiver
having a regenerative detector; it is
even possible to use the set in which

Fig. 1.-——Matching
coils by the ab-
sorption method,
with the help of a
conventional

detector circuit.

COIL_UNDER
TEST

the windings under test are ulti-
mately to be used if a makeshift
coil assembly is temporarily con-
nected to the detector valve. It is
necessary that a milliatnmeter cover-
ing a suitable current range should
be inserted in series with the anode
of this valve.

The coil to be tested is shunted
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with two condensers, one of which
must be variable with a maximum
capacity not in excess of 0.0001 mfd.
The second condenser may be fixed,
with a capacity of from o0.0001- to
0.0002 mfd., or the variable con-
denser to be eventually used in the
receiver will serve equally well ; its
fixed and moving vanes should be
about half enmeshed.

Before making a test the detector
valve must be made just to oscillate
by increasing reaction coupling until
a ““dip”’ in the milliammeter needle
1s produced. One of the coil assemn-
blies to be matched, with its long-
wave winding short-circuited, is now
brought into inductive relationship
with the grid coil, and the two cir-
cuits are tuned to resonance ; this will
be indicated by a deflection of the
needle. - Coupling should now be
loosened until this deflection is only
Just perceptible, and the physical
position of the free coil should be
marked on the bench, so that those
to follow may be mounted in exactly
the same place, and consequently
be coupled to the oscillating grid coil
to precisely the same extent.

Before disconnecting the first coil
a careful note should be made of the
vernier condenser reading corre-
sponding to resonance; in making
subsequent tests, none of the other
circuit constants should be altered
in any way.

The same procedure is followed
with regard to each coil assembly,
and the one which resonates with the
highest capacity reading is then
selected as a standard against which
to match the remainder. The induc-
tance values of these windings must
be adjusted by removing turns —or,
if the divergence is very slight, by
slightly spreading the winding in
such a way that some few turns are
spaced to a greater extent than for-
merly.

It is wise to take precautions
against changes of incidental capacity
-when substituting one coil for an-
other, and the connecting leads may
be secured so that their relative posi-
tions do not alter.

Having assured oneself that the
medium-wave coils are as accurately
matched as possible, the short-cir-
cuits across the long-wave windings
should be removed, and these coils
then dealt with in an exactly similar
manner.

Wireless
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A D.C. “REGIONAL ONE.”

Now that a suitable pentode for
operation with D.C. mains is avail-
able, the possible objection that a
single-valve loud speaker set, pre-
viously only practicable with A.C.
supplies, involves somewhat expen-
sive rectifying cquipment is com-
pletely ruled out. A very satisfac-
tory receiver of this type can be
made quite cheaply, as a power
rectifier is unnecessary. Obviously,
one would not adopt a circuit of this
kind for anything approaching long-
range work, but for local-station re-
ception it is most attractive. The
chances of trouble are reduced to an

MAY 13th, 1931.

writer that this sort of behaviour is
a reliable indication of a good set.

The admittedly rather crude circuit
arrangement sketched in Fig. 2, in
spite of its obvious lack of any pre-
tensions to high selectivity, has
proved satisfactory in practice. With
the exception of the output choke,
which should be specially designed
for its job, no particular discrimina-
tion need be exercised in the choice
of components. Almost any sort of
smoothing choke, provided it has a
reasonably low D.C. resistance, will
serve the purpose, even if the mains
supply be ““ rough.”

For the main voltage-absorbing
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Fig. 2.—A single-valve loud speaker set for D.C. mains operation.

absolute minimum ; there is no risk
of undesirable inter-circuit reaction,
grid-bias is unnecessary, and the
simplest and cheapest smoothing
equipment proves to be entirely
adequate.

As there is no risk of interaction,
and no intervalve coupling to intro-
duce distortion, it follows that qualit
of reproduction is of a high order,
and, in the matter of volume, there
is little difficulty in obtaining an out-
put of 500 milliwatts or even con-
siderably more. A set of this type
is interesting to handle, if only be-
cause it responds so readily and in
such a clearly perceptible way to
the addition of tone-control devices.
Incidentally, it always seems to the

resistance R a woven asbestos-wire
mat, costing a shilling or so, will
meet the case admirably. Its re-
sistance value will be about 400
ohms, depending on mains voltage.

The screening-grid feed resistance
value must similarly be chosen with
regard to mains voltage; the lower
value shown in the diagram is ap-
plicable to supplies of about zoo
volts. This resistance should be ad-
justed so that the combined anode
and screen currents do not exceed
some 40 milliamperes.

Such refinements as an input filter
and a condenser-resistance tone con-
trol across the output choke may
obviously be added; the latter 1s
particularly desirable.
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FRENCH FIRM TO BUILD
PROPAGANDA STATION.

We learn that the Société Frangaise
de Radiophonie has captured the contract
for the construction of the 100 kW. trade
propaganda  broadcasting  station at
Luxembourg.

[aeaNe

DISCOVERER OF HERTZIAN WAVES,

David Edward Hughes, the British
scientist who discovered electro-mag-
netic waves, was born on May 16th, 1831,
and to-morrow (Thursday) the Institu-
tion of Electrical Engineers will hold a
Hughes’ Centenary ~ Commemoration
meeting at 6 p.m., when Mr. Sydney
Evershed will give a short discourse on
the life and work of this electrical
ploneer.

Although it is nmow a well-established
fact that Hughes did indeed anticipate
Hertz in the discovery of the waves, the
earlier discovery was at the time re-
garded as so impossible that it was not
announced ;  to Hertz, therefore, is
rightly accorded the honour of being
the first publicly to make. their existence
known,

ooCcn
BIG SHOW IN BRISTOL.

Bristol, as befits a city with a broad-
casting studio of its own, is to hold a
Radio Week from September 2Ist to
30th, the chief feature of which will be
the Bristol and West of England Radio
Joxhibition in the Colston Hall. The
B.B.C! will be strong in support, and
already arrangements have bheen made for
the erection of a special studio in the

Colston Hall from which actual broad-
casting will take place.
0000

THAT PARIS STORY.

“It can’t be true,’”’ was what we in-
stinctively thought when onr Paris corve-
spondent sent us that bright little story
about the immediate power .increase of
Radio Paris to 120 kW. Now comes the
awaited postseript, which proclaims that
“red tape” threatens to hold up the
project until October next. Apparently
the cable connection between the Paris
studio and the transmitter at Essarts-le-
Roi cannot be completed without per-
mission from a number of Ministries, in-
cluding those for Foreign Affairs, the
Fine Arts, Waters and Forests, the Home
Office, etc., etc. And that, as someone

has said, is that.
0000

MEET MR. JOHN W. ELWOOD.

Paris has a visitor at the moment in
the person of Mr. John W. Elwood,
vice-president of the American National
Broadeasting Company, who styles him-
self ‘““the ambassador of American
radio in Europe.” We understand that
Mr. Elwood has already arranged with
the Gierman broadeasting authorities for
a regular exchange of programmes every
three weeks across the Atlantic, and the
intention is to consummate a similar
understanding  with  broudcasters in
France.

According to French journalists, Mr.
Elwood hopes to conclude similar plans
with Italy and Great Britain, his motive
being “to employ ralio to enable all
peoples to know each other and the
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News of the Week

in Brief Review.

attractions of their respective countries.”

If this is the sole idea we encourage
it wholeheartedly ; but if, as has been un-
charitably sugpested, there is even the
remotest intention -of swamping Euvope
with American advertising, we shall not
be alone in muking an early protest.

[oRole o)

RUSSIAN ¢« FRIENDS OF RADIO.”

The Soviet Government is showing
legitimate pride in the huge increase in
the number of Russian listeners. In a
new statement by the Commmissariat of
Commerce the figure is given as 2,764,000,
and it is beliecved that the four million
mark will be reached by the end of next
year when the ‘‘ 45-station plan '’ is com-
pleted.

Listeners, on their part, are not alto-
gether satisfied with the existing pro-
grammes and have had the temerity to
form a “ Club of the Friends of Radio”
with the idea of lLringing about an im-
provement.

[eNsNoX,]
DX AND MATRIMONY.

Wireless has always been regarded as
one of the ‘“ safe’’ pastimes, as compared
with tennis, motor cycling, °‘hiking,”
and others which lead the way to matri-

599

monial entanglements. And now comes
the startling tale of SP3KYL, Posen,
Poland. We have it from no less an
authority than the American Radio Relay
League that SP3KYL is one day to be
married to another transmitier (who at
present must remain nameless) as a result
of messages exchanged ‘‘on the air.”
SP3KYL is Poland’s YL, Miss Helen
Malinowska, and the story goes that the
couple became acquainted during a casual
DX test in the Balkans in September,
1929.  Unfortunately, the other trans-
mitter is a poorly paid subaltern in his
country’s army and is forbidden by regu-
lations to take a wife until his salary
cheque reaches a certain figure.

In the belief that such a romance is
unique, Miss Malinowska has written to
the A.R.R.L. asking for advice, and we °
learn that the peculiar circumstances
may prompt American ‘‘hams” to start
a subseription list.

C0O0O0
CHEAPER LICENCES FOR CRYSTAL
USERS ?

The question of adjusting the wireless
licence tee ‘‘in proportion to the privi-
leges enjoyed”’ was raised by Miss
Eleanor Rathbone in the ouse of Com-
mons last week, but did not draw a very
encouraging answer from Major Atlee,
the Postmaster-General. In his reply,
Major Atlee said that, with more than
3,600,000 licences in force, ® was essen-
tial that the licensing system should be
kept as simple as possible. Any arrange-
ment under which the amount of the
licence fee depended on the type of
apparatus  employed would introdnce
many difficulties, and he did not consider
that a change would be in the public
interest.

[e e Nols]

E.R.P. SCREEN-GRID PORTABLE.

Messrs. Electrical and Radio Produects,
Ltd., whose S.G.4 portable was reviewed
in our last issue, ask us to state that this
receiver is now issued in an improvec

model at a retail price of £12 12s. The
milliamp. consumption does not ex
ceed six.

THE WIRELESS PILLOW.

Although the idea of concealing a radio reproducer in a

pillow is not new it is interesting to note that the device has reached the stage of

commercial production.

The pillow shown in the picture is composed largely of

sponge rubber and is made specially for use in Pullman cars, ships and hospitals.
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N designing these three-valve all-mains receivers the
makers have set out to give something out of the
ordinary in the matter of quality of reproduction.

To this end they have incorporated a small-type moving
coil loud spcaker in both models, with the result that
really excellent quality has been obtained without add-
ing appreciably to the weight of the set.

The radio circuit is basically the same in both A.C.
and D.C. models, and comprises a screen-grid H.F. stage,
and a grid detector, transformer coupled to a pentode
in the output stage. The H.F. valve is followed by
tuned anode coupling in which the long- and short-wave
coils are connected in parallel when receiving on short
waves.  Reaction is obtained by coupling to the tuned
anode circuit. The screen-grid voltage 1s adjustable
by means of a potentiometer to which access is obtained
by unlocking and removing the back pancl. This con-
trol enables the best compromise to be made between
stability and scnsitivity, and ensures that the utmost
magnification 1s obtained from the particular valve fitted
to the set. In view of the fact that individual valves
of the same make and type often show not inconsider-
able differences of characteristic, the advantages of a
control of this type will be appreciated by those who
like to feel that all their valves are working to capacity.

A gramophone pick-up may be connected in the grid
circuit of the detector through the medium of a jack
on the front panel. In the A.C. model the contacts on
the jack automatically introduce a negative bias when

the pick-up plug is inserted. ... bbb . e

SPECIFICATION.
CIRCUIT : Three valves—screen grid H.F. (tuned anode), leaky
grid detector (with reaction), pentode output valve.
CONTROLS: Two tuning, reaction, wave-range, pick-up jack,
mains switch and screen grid potentiometer (inside sef).
GENERAL : Self-contained frame aerial and moving coil loud

Indirectly heated valves !
are used throughout in the !
A.C.3, and the H.T. supply :
is provided by a full-wave |
metal oxide rectifier of the |
‘““voltage doubler’ type. !
Grid bias is obtained by the
use of cathode return lead
resistances and the H.T. is |
decoupled at cvery point.

speaker. Weight 38 Ibs.

S.W.1.

Makers: The Loud Speaker Co. Ltd., 2, Palmer Strect, London,

Price: 30 guineas (A.C. or D.C.)

Exceptionally Good Quality of Reproduction :
Builtzin Moving Coil Loud Speaker.

In the D.C. model the valves are directly heated and
the filaments of the H.F. and detector valves are
paralleled to bring their combined current up to o.25
amp. for connection in series with the PT625 output
valve. The series mains resistance is of heavy construc-
tion and well ventilated, four tappings being provided
for supply voltages from 200 to 250 volts. Grid bias
for the output valve is provided by the fall in potential
across a 6o-ohm resistance in series with the filaments,
but the H.F. and detector valves both work with zero
bias. As in the case of the A.C. receiver, an adjustable
screen-grid potentiometer is fitted inside the set at the
back. The circuit is protected by fuses in both positive
and negative mains leads, while fixed condensers are in-
cluded in series with the external aerial and earth leads.
There 1s thus no danger of a short-circuit in the case
of an earthed positive main through the aerial falling to
the ground n a gale.

The range of these sets on the self-contained frame
acrial is sufficient to give four or five Continental trans-
missions in addition to the usual B.B.C. stations at a
volume level sufficiently high to enjoy the programmes.
By using an outdoor acrial the number of foreign stations
could, of course, be considerably augmented.

Sclectivity is decidedly above the average, and in
London neither of the Brookmans Park transmitters
occupied more than 6 degrees of the 100-degree dial. Even
at a distance of only five miles the band occupied by
the National transmitter is not more than 15 degrees, and
the Regional transmitter is limited to 7.5 degrees. Under
these conditions two foreign stations were received be-
tween the two local transmitters without any background
interference.

Reaction is smooth and the controls are all easy to
operate. In the A.C. model, however, a different set-
ting of the screen-grid potentiometer was required on
long and short waves to give the necessary stability with

sensitivity. In the D.C.
: model the same setting held
. for both wave ranges, and
" it was not necessary to re-
: move the back for adjust-
. ment when changing the
i wave range.

. The D.C. set is remark-
i ably free from background
¢ noise, no trace of mains hum
. being audible even with the
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Constructional details of the Enemains A.C. and D.C. three-valve portables.
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Enemains A.C. and D.C. Transportables.—

car only a few inches from the loud speaker diaphragm.
The A.C. model, on the other hand, produced a certain
amount of 50-cycle hum, which, altHough insufficient to
interfere with local station reception, could be heard
as a background to foreign stations. It was noticed that
the scparate transformer supplying the field current to
the loud speaker showed signs of overheating. We un-

Wireless
Worrld

MAY 13th, 1951.

volume was increased to maximum. The set was,
however, free from objectionable box resonances, for
the back panel is ventilated by a circular fret similar
to that on the vertical panel in front of the loud speaker.

Some difficulty was experienced in withdrawing the
PT625 valve in the D.C. set, and additional clearance
above this valve would seem to be essential. No doubt
this matter will be rectified in subsequent models.
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Gircuit diagrams of the Enemalns A.C.3 and D.C.3 receivers.

In the A.C. model the field current for the loud speaker is derived

from a separate transformer and metal oxide rectifier, while in the D.C. model the fictd winding is c¢onnected in series with a
resistance across the mains.

derstand, however, that arrangements arc being made
to draw the power for the field rectifier unit from an
additional winding on the large mains transformer.
In the A.C. model the metal screen surrounding the
climinator unit in the base might Dbe stiffened with
advantage, us it showed a tendency to rattle when the

The quality of reproduction is alone sufficient to
ensure success. The brilllant upper frequencies, and
above all the natural quality of both speech and music,
are somewhat unexpected in a compact portable of this
type, and completely justify the maker’s policy in fitting
a speaker of the moving coil type.

Next Week's Sel Review:~THE NEW AMPLION TRANSPORTABLE, Batlery Model.

BOOKS RECEIVED.

The Theory and Practice of Radio Frequency Measurements.
A Vlandbook for the Laboratory and a Textbook for advanced
students. 2nd edition, entirely reset and eularged, and in-
cluding a new chapter developing the electro-magnetic equation
and caleulating the field near circuits and aerials. Pp. 487, with
284 diagrams and illustrations. By E. B. Moullin, M.A. Pub-
lished by Charles Griffin and Co., Ltd., London, price 34s. net.

A Lladio Beacon and Receiving System for Blind Landing of
Aireraft, by H. Diamond and F. W. Dunmore {Research Paper
Ne 238, reprinted from the Bureiu of Standards Jomrnal of Re-
search, October, 1930), describing the systems used in American
airports for the guiding of aircraft under conditions of no visi-
bility, and the use of the vibrating reed course indicator, the

runway localising beacon. boundary marker beacon, and land-
ing beam. Pp. 34, with 35 illustrations and diagrams.  Issued
by the Bureau of Standards, Washington, D.C.; U.S.A., pries
25 cents.

The Orfordness Rotating Beacon and Marine Navigation
(Radio Research Board, Special Report No. 10), by R. L.
Smith-Rose, D.Sc., Ph.D., AALLE.E., comprising a description
of the principle of the Beacon, method of taking bearings by
stop-watch, results obtained from observations made in ships
at sea, light vessels, ete. Pp. 14. with four illustrations, snap
and specimen records taken at the N.P.L., Teddington, with.
the automatic recorder. Published by H.M. Stationery Office,
price 6d.
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Secret of Daventry’s
Popularity.

HAD occasion recently to travel

in the northern provinces of

France, and I was surprised
to note the great increase in
the number of wireless sets used
in the various cafés since my
last visit to that country. What
astonished me most, however, was
that in a very large number of cases
the receiver was tuned in to 5XX.
I thought at first that it might be
for the benefit of English visitors,
but I found that this was not so, as
I visited several small towns in
which an Englishman is rarely seen
and in which the English language
is as almost as unknown in the cafés
as the French tongue is in shops and
houses of refreshment in Dover and
Folkestone. 1 questioned the waiter
upon the point, and he explained
that, in the first place, stations on
the normal broadcasting wave-
lengths were badly interfered with
by ships’ Morse on the Channel, and
that, in the second place, British
programmes were very much appre-
ciated, except, as he explained
tactfully, on Sundays, when the
receivers were usually tuned in to
Radio Paris.

In some of the larger towns there
are a number of English-speaking
Frenchmen who, 1 was informed,
show a great appreciation of the
talks broadcast by the B.B.C,,
though I shrewdly suspect that their
appreciation is due less to the sub-
ject matter than to the fact that an
excellent opportunity is vouchsafed
them of improving their English. I
gathered also that it is realised that
good English is invariably forth-
coming from British stations, and
for this recason sects have been in-
stalled in a few schools. In the case
of certain Continental stations, of
course, the announcers leave much
to be desired in the matter of cor-
rect pronunciation . of their own
language ; in fact, their speech is to
their Mother tongue as American is to
English.

Din, but no Bass.
“Why is it,”” said a ‘“ friend” of
minc to me the other day, ‘‘that
wireless set designers nearly always
specify for the last stage of a re-
ceiver a valve having an output of
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at least 500 milliwatts, and in some
cases much greater than this,
whereas the ordinary portable set,
if vou ‘give it its head,” makes a
terrible din even though it only
employs a small two-volt power
valve rated to give only about a
couple of hundred milliwatts out-
put?”” ‘It is cvident, my young
friend,”” said I, ‘“that you mistake
me for The Wireless World Informa-
tion Department ; however, knowing
something of your regrettable habits
of scribbling your queries on a
pawn ticket and writing on both
sides of ‘even that, T will, for this
once, relieve the harassed members
of that department from = repeating

Harassed members of the Information
Department.

what has been stated in The Wireless
World umpteen million times ; if you
will listen carefully to your portable
receiver you will notice that bass is
conspicuous by its absence, even
though the set be named ‘The
Rachmaninoff,” and, therelore, the
word ‘ din,” which you have chosen
to use, is a very appropriate cne.
1f you build a receiver -capable of
giving an wundistorted output of from
500 to 1,000 milliwatts you will find
that volume is plentiful, but that 1t
is quite pleasing to the ear; in your
case even a relatively small output
creates a false impression of exces-
stve volume due to the distressing
effect of the distorted output on your
auditory perceptions.”’

Buying in Comfort.

I recently went along to the
premises of a well-known West End
dealer with a friend in order to assist
him in the choice of a new receiver.
We were courteously received and
made comfortable while several good
sets were put through their paces
for us; indeed, we were made so
comfortable that as I lounged in my
chair I reflected that it only needed
a cigar and a glass of barley water
to complete the picture. We were
by no means the only customers,
but the scene was in marked con-
trast to that obtaining during my
previous. visit in October, when I
found myself in the midst of a yell-
ing, seething mob, all “‘buying
against time,”” choosing hurriedly
and irrationally in order to get somie
new receiver model at the beginning
of the winter months.

I suppose the truth is that the
ordinary man has still the idea—true
enough a few years back—that all
the manufacturers are holding their
plums back until the Olympia Ex-
hibition, and I am not sure that a
few wireless traders have not got the
same idea.  Nothing could be
farther from the truth, of course
and, as I have recently noticed with
satisfaction as a confirmation of my
view, the Pye Radio people have
ccased to function seasonally, and
are just now attracting public atten-
tion to new products of theirs which
have just appeared on the market,
the latest arrival being their D.C.
transportable receiver. ~Apart from
this firm, one cannot help being
struck by the large number of new
sets of all types that are now being
put forward in what used to be the
close season for radio.

I am strongly in favour of buying
sets in the summer rather than in

the winter —especially in the
pre-Christmas season—for several
reasons, apart from the fact that

they can be chosen in comfort, and
on merit alone, rather than for sheer
novelty. Owing to the feverish desire
to get the set home before Christ-
mas, one is quite likely to find that
the thing is delivered at mudnight
on December 24th in an unwork-
able condition due to imperfectly
soldered connections which have
escaped the vigilant eye of the manu-
facturers’ test-room inspectors in the
mad rush of autumn.
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in Moving Coil

The Effect of

By N. W. McLACHLAN,
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Wor
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REGISTER se.eee
Loud Speakers

the Surround.
D.Sc., M.LE.E., F.Inst.P.

(Concluded from page 481 of previous issue.)

HIE next point for consideration is the effect of
bending a small portion near the edge over and
glueing to it a narrow strip of cardboard or

presspahn, say lin. wide. This makes the edge fairly
rigid. It should be clear that in the previous experi-
ments the edge was quite free to bend—this is readily
tested by hand—whereas it is now rather a different
matter owing to the stiffening effect of the presspahn.
Consequently, the edge cannot bend appreciably during
vibration, and, therefore, the radial modesare not forth-
coming as before. About 250 to 300 cycles, the seam,

on a rough night. This is due to the effect of the weight
causing the diaphragm to ' break-up’’ locally. Doubt-
less readers will be able to devise more spectacular
sights, using the same phenomenon.

Barring weights, we find that on measuring the out-
put resistance of the diaphragm with reinforced edge,
as before, that no appreciable resonances occur, and
the output is only a fraction of its value with the free
edge, i.e., up to {requencies of 250 cycles. One might
suggest comparison of broadcast reception with
diaphragins having free and reinforced edges. Naturally,

oval and there are four nodes.

reduced and weak compared with the upper register.

diaphragm vibrating as a whole thercon.
this point.

| impulsed, the magnetic tield is inadequate to stop oscillations.

SUMMARY.

1. When the edge of a conical diaphragm is quite free, so that it can bend readily, sharp resonances lasting only a few cycles
occur from 50 eycles up to 200 cycles, after which thev are relatively unimportant.
vibration of the diaphragm caused by its bending and assuming certain shapes.

2. When the edge is reinforced it cannot bend easily and the radial modes disaspeur.

3. Addition of a rubber annulus or surround gives a much greater low-frequency output than either a free or a reinforced edge.
This is due to the surround acting as an auxiliary resonant diaphragm.
adjusted, the overall response of the loud speaker is better balanced than with either a free or a reinforced edge.

4. When the surround is very taut, or is made of a material like leather, the lower register is given by resonance of the
The resonant frequency usnally lies below 100 cycles, and the bass is centred round
The radiation resistance—as referred to the valve circuit—reaches thousands of ohms.
resistance of a power triode, it is adequate to cause a “crevasse’
This method of producing * bass " is very objectionable.

These resonances correspond to modes of
At the lowest resonance the mouth of the cone is

The low-frequency output is considerably

When tho area and tension of the surround are properly

Being greater than the
When the diaphragm is

*in the cwrrent-frequency curve.

FREQUENCY IN CYCLES PER SECOND

600 T T T e — )
—— T

being stiffer and heavier | ' = to get the full effect and
than the rest of the SN S S obtain proper comparison,
diaphragm, causes a little | 3¢ — the two diaphragms must
commotion. This can be | EZ 400 —— , be tested with a change-
viewed very nicely by o, . 1T 1 over switch—which means
aid of a neon lamp or by | &~ , 1 having two pot magnets.
other stroboscopic means. ,_§ Il I T It is tacitly assumed that
The diaphragm on one side éf_ B 1 a baffle is used. Owing to
of the seam moves up, 2 200 HEEEEEE the relative strength of the
whilst that on the other e AT upper register, the dif-
moves down, and vice- ,“f_""__Ti LT:“ ferl)'re)nce b?:t\vcen the two
versa., In fact the whole | HEEEN —L_— cases Is masked to an ex-
thing resembles a rough J {1 ] | tent, but this can be
sea. Greater realism can oo Lol eI 2o ERY J overcome by removing

some of the upper register

be obtained by mounting
a weight (say, 10 gm.)
with an adhesive to the
top of the diaphragm,
about halfway between
the edge and the coil. Viewed stroboscopically—at a
suitable frequency, of course, say 8o cycles—the
weight tosses about like a ship in the Bay of Biscay

a free edge as in Fig. 4

Fig. 6.—Curve showing influence of annular rubber surround
on output from moving coil loud speaker at low frequencies.
It should be noted that the output is much greater than with
in last week's instalment.
the vertical scales are different.

in any manner whatsoever,
orthodox or otherwise. In
some cases it will be re-
moved automatically by
the faulty design of the receiver!

We now come to the third case—-the diaphragm of
Fig. 1 (in last week’s issue) with its edge turned
A 30
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i Sy reinforced edge, the lower register is in-
creased considerably and there is a
resonance at 129.5 cycles.- This state of
affairs Is portrayed graphically in Fig. 6.
PACAAA SO for ppr i,

The rubber has introduced resonances due

o2 s et i TR B mmnuamaﬁ

:

(l.eft) Fig. 7.—In this oscil-
logram it is seen that the
oscillations of the surround
are not damped out by the
magnetic field.

—e TIME 2250
s 2,000\~
(Right) Fig, 8.—Using the
same diaphragm as in o
Fig. 7, but with rubber
surround removed there is
no trace of resonance at 190
cycles. /"
\ //\/’\ ’\//\ \/[ \\/\/\/ \v/\
OIS NRGIS T R £ ] i
i
= ; ey T PE f-ZSO’\;
over, say, ykin. or tin., and ————
mounted oir a rubber sur- - - —

SBmfds

e i
LI_EI é’ga'»

round about 1in. wide, 1If
the surround is not too taut,

lo itselt acting as an
the natural frequency of the

l
! .y . . .
N—7 auxiliary diaphragm (it is
b~

ACHY.

diaphragm, moving as a \ 'y | & the projected area of the
whole on the surround as the e oy, = cone, but moves farther).
elastic member, will be seen | Although the resonance at
below 20 cycles per second. l, J73 !___J 129.5 cycles looks very for-
This can be tested by aid A | midable it only represents an
of a 25- or 50-cycle gramo- 5-L85A's IN = L fteasess increase of 6 decibels (T.U.)
phone record run at reduced iy above the level at 200

speed. At the resonance
frequency the amplitude of
vibration of the diaphragm
will be a maximum—there

cycles, and in the lower
register this is not so very
serious, although obviously
it would be better if it were

TRANSFORMER SECONDARY (MILLIAMPERES)

8 g
-\“\\\

will, of course, be no sound |2 only 3 decibels. . Records
unless harmonics are |5 show that this resonance is
generated by the record, the |8 damped out by the magnetic
pick-up or the loud speaker. |o field when the diaphragm is
I am assuming, of course, Z \ impulsed. In the Philo-
that the listener is a normal |20 \ sophical Magazine, p. 29,
individual. It appears that |2 3 {1 expression (g), January,
there are some people who |z 1931, the reader will find a
hear the long-wave station |[& formula by aid of which the
at Rugby coming through |3 resonance frequency of the
‘“neat,”’ i.e., at its natural 0 % 2 5 i surround itself can be calcu-
frequency. Presumably, FREQUENCY IN CYCLES PER SECOND lated provided the resonance
mutalis mutandis, there are frequency of the diaphragm
others who can hear zero Fig. 9.—Curve showing alternating current in moving coil on the surround is known.
frequency and feel zero :g‘;dpsol"‘?‘:rk“’;l:Ye":';t“"}aﬁ?o“u‘;‘ f‘:_‘z‘(;’l‘lg:c'lses‘fpf’.';.fl‘({ b e I8 In the present case the latter
tempelatmc resonance of the dlaphragm on its leather surround. The 1S 187 cycles per second,
On testmg the (llaphragm current is about 80 milliamps or } its value at 150 cycles. whilst the former is about
as specified above, we find that the bass register has 129.5 cycles per second. This gives a ratio of
suddenly got a new lease of life. Instead of the moun- 9 3 A . »
tain chain of the free edge or the low-lying plain of the 87 =7/1. which is good agreement with the value

A 31
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The Lower Register in Moving Coil Loud Speakers.—
computed from the formula. If the lower frequency
had been 27 cycles the resonance of the surround
acting as an annular diaphragm would have occurred
at about 27 x 7=18g cycles, which is too high for well-
balanced reproduction. Also by taking an impulse
record—The Wireless World, April 3rd and 10th, 1929
—it is found that the magnetic field is not strong enough
to damp out the oscillations of the surround at fre-
quencies as high as 18g cycles. This is very clearly
shown by the record of Fig. 7. By way of contrast,
Fig. 8 has been reproduced. It is an impulse record
of the same diaphragm with the rubber surround
removed. There is now no trace of the resonance at
189 cycles, which shows quite clearly that the influcnce
which caused the resonance has been removed. There
Is a 2,000-cycle oscillation, but this is due to a main
symmetrical mode (2 nodal circles) of the diaphragm——
see Figs. sa and 6, The Wireless World, January 28th,
1931. Provided the area of the rubber annulus or sur-
round is suitable, and the tension is nicely adjusted, the
reproduction of the lower register is better and more
powerful than it is with a free edge or a reinforced
edge. Strictly speaking, the latter is out of the question.
Lastly, we come to the case where the lower register
depends upon resonance of the diaphragm as a whole

an a surround of tough material such as leather. The
frequency usually occurs below 100 cycles, but it

The Wilkins-Elisworth Polar Expedition. g tna i e

Wireless
World
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depends upon the tautness of the surround. We might
as well say at once that this method of obtaining the
lower register is strongly to be deprecated.

Radiation Resistance.

In Fig. g we have a curve showing the cuirent in
the power stage working into a loud speaker whose
diaphragm was mounted on a leather surround. The
increase in radiation resistance is so large that it reduces
the alternating current to about one-quarter its normal
value. A rough estimate shows that it exceeded
5,000 ohms. Assuming that the normal radiation re-
sistance at 150 cycles 1s 70 ohms, the increase at
resonance is in excess of 70 fold, i.e., it is greater than
18 decibels, which is colossal. Fortunately, the reduc-
tion in current offsets this to an extent, and the actual
output is not enhanced to this degree. The reproduc-
tion from an instrument with a characteristic of this
nature is unpleasant and is usually accompanied by a
conspicuous boom. In this case the magnetic field was
imadequate to damp out the natural oscillations of the
diaphragm on its surround, so that each severe impulsc
is accompanied by a note of 8o cycles. Also it will
be observed that the resonance covers a comparatively
small frequency range, and that the—so-called—lower
register is centred round one frequency. The higher
the resistance of the power valve the greater the
resonance, since the reduction in current is less.

NEW CALL-SIGNS AND CHANGES OF ADDRES3S

Sir  Hubert  Wilkins’  submarine,
¢ Nautilus,”” in which it is proposed this
smnmer to make a dash under ice to the
North Polar regions, will be equipped
with a 200-watt transmitter. with which
it is expected that communication will be
maintained not only with commercial and
ship stations, but with short-wave experi-
menters.

The chief wireless operator will be M.
R E. Myers, who owns the amateur
stution W3AJZ at Bethany Beach, Delu-
ware, and he is confident that Canadian
and American amateurs will be able to
keep in constant touch with the sub-
marine.  The station will use five fre-
quencies fov calling, viz., 375, 500, 5,525,
11,050 and 16,580 kilocycles (800, 600, 54.3,
27, and 18.1 metres), and will have the
choice of ten for working, viz.. 375, 400,
410, 5,555, 6,620, 8,450, 8,920, 11,110,
13,240 and 16,660 kilocycles (800, 750, 731,
54, 453, 355, 33.6. 27, 22.6 and 18
netres).

The A.R.R.L. states that this will be
the latest of more than fifty expeditions
that, since 1923, have depended upon
amateur stations to keep in touch with
home.

0OocoQ0o

Other Expeditions.

The American Radio Relay League is
also organising schedules between ama-
teurs in U.S.A. and other expeditions
which will journey to remote parts of the
world during the coming months.

The Haart Trans-Asiatic expedition is
riow preparing to set out from Beyrouth
across Central Asia. The party consisis
of 35 members, and will proceed in two

'TRANSMITTERS’ NOTES.

divisions, one encircling the
ranges, while the other
historic trail of Marco Polo and the track
of Alexander the Great’s march to the
Indus.

In South America the Dickey Orinoco
River Expedition is
1,600 miles inland to a point where they
will establish a base where the wireless
operator, Mr. W. J. Lanz, will set up a
station for communication with amateurs,
as well as with the New York Times, 1t
is expected that this station will be m
operation by May 15th.

oocCco

Radio Amateur's Handbook.

The eighth edition of the *“ Radio Ama-
teur’s Handbook *’ Lias now been published
by the American Radio Relay League. A
note on the seventh edition of this useful
publication appeared in our issue of Feb-
ruary 4th, so at the present time we shall
defer the consideration of this later edi-
tion to a future date, only advising our
readers to order their coptes as early as
possible from Mr. F. T. Carter, Flat A,
Gleneagle Mansions, Streatliam, S.W.16.

cooc¢C

QRA'S WANTED.

CMB&, CMZ14, CNZ7, ZSF3, CIi3BU, CM2IP, CM2PA,
CM2FN, FQ8HP, CM1XS, LU2T, LU3UU, GI2BB,
NNIBX, PY1IB, PY2WA, SP2N, SUSNG, SV7B],
TI4AB, TPIA,
VEI]D, VYPIAZ, VSZBR, VSGAP, XG1JP, XL3M,
YNTU.
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G2CR (ex 2AAA} A, L, Crane, 44, Brook Bank Rd.,
Lewisham, S.1.13.
VVVVVVV G2XB J. Browne, Ravenhurst, Trederick St
Oldham  (Change of address).
. G2YD G. A. \Wright, Melbury, Kingston Hill,
mountain Surrey.
will follow the G5DI  T. Brown, 253, Helmsley Rd., Sandyford Rd.,
Newecastle-on-Tyune.
GSMH D, P. McNeish, 20, Wiverton Rd., Notting-
ham,
G5YW (. F. Scruby, Kent House Restaurant, loots
Cray, Sideup. (Change of address).
h . GSWG  (ex FE1LS, Cairo) W, E. Corbett, c/o Philips
working its way Lamps, 1td., 25, Staniey St., Liverpool.
G5WV D. Woods, Malolo, St. Edmund’s Rd.,
Felixstowe, Suffolk, (Change of address).
G6BA  (ex 2AAY) J. R. Baker, 133, Trafalgar St.,
Gillingham, Kent.
G6CW J. J. Cumnow, 11, Grove Avenue, Muswell
Hill, N.10.
G6HJI L. H. Jenkins, 40, Eardley Crescent, S.W.5.
G6QF A. M. Robertson, 47, Derbyshire Lane,
Stretford, Manchester. (Change of address),
GBUB (ex 2BXU) S. W, J. Butters, Walla-Brook,
Guy Rd., Beddington, nr. Croydon, Surrey.
G8YX R. I'. G. Holness, 4, Park Parade, Tally Ho
Corner, North Finchley, N.12. (Change
of address).
G2YC  (ex 2AZU) J. Stannard, 1R, Wimpole Mews,
Cavendish Sq., W.1.
G2YG W. H. Andrews, 16, Lassa Rd., S.E.9.
(Change of address).
G2YN R. H. G. Garside, 7, Egremont Rd., Hersing-
ham, Whitehaven.
G8JP . R. Jessop, Oakbank, Lena Gardens, W.6.
GB8SY  (ex 2BAJ), J. F. Stanley, The Frith, Mersham,
Ashford, Kent.
2AGN C. 5. Brown, 39, Westfield Way, Dormans-
town, Redcar, Yorks.
2AHD H. J. Ahier, Lansdowne House, 43, Colom-
berie, Jersey.
2AHX L. . Crabbe, 13, Luccombe Hill, Redland,
Bristol.
2AYE . Hibbert, 42, Bushy WoodsRd., Totley
Rise, Sheffield.
2BIT J. B. Webb, Pitlands, Salcombe Hill, Sid-
mouth, Devon.
2A0P  S. Parr, 18, Harris St., S.E.5.
2APG L. Cooper, 130, Walton Rd., East Molesey,
Surrey.
2ARZ A. J. Page, 41, Mayfield Rd., Chadwell
VE3LM, VIAP, VE1HR, VE3MT, Heath, Essex.
2AYB W. Hibbert, 42, Bushey \Wood Rd., Yotley

Rise, Sheffield.
A 32
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A Review of Manufacturers” Recent Products.

WATES MODEL 31 DOUBLE-CONE
CHASSIS.

Several improvements have been incor-
porated in this new version of the Wates
Universal chassis. Parchment is still
used for the smaller cone, but the larger
cone is now made with a new type ot

Redesigned Wates Universal cone chassis.

treated paper, and the method of suspend-
ing this coue has been modified to give
greater freedom of movement. This has
resulted in better reproduction of the
bass.

The universal plate carrying the move-
ment has been desigmed to accommodate
most of the moving-ivon movements at
present on the market, and detailed in-
structions are given for assembling as
many as twenty-four leading makes.

The chassis is available in three sizes,
and an all-round reduction in price has
been effected, as follows: 20in., 11s.;

A 33

14in., 9s.; 12in., 8s. The mmkers ave the

Standard  Battery Company. 184-188,

Shaftesbury Avenne, London, \WW.C.2.
coco

“KONDUCTITE ” METALLIC PAPER.

A material possessing the screenig
gualities of sheet metal, but being as
easy to work as paper, has been introduced
recently by Gramo-Radio Amplifiers, Ltd.,
14, New Londou Street, Loudon, E.C.3.
Its special designation is ¢ Konductite,”
aed 1t consists of stout tinfoil tenaciously
glued to thin cartridge-type paper. It
cap be employed as a covering for base-
bourds, lining the intertors of cabinets,
as a metal backing for panels, and nurgex-
ous.other purposes.

Reasonable care should be exercised
when handling the matevial and when
mounting components on surfaces covered
by it, since a tear, or long scratch, may
lead to a break in the continuity of the
screening.

“ Kondactite ” i3 available in sheets
costing 2s. and measuring 30in. x 20in,

o000

“SIMPLICON ’ GANG CONDENSERS.

Consequent upon the modern {rend to-
wards simplification in the control of
receivers there hus uarisen a demand for
condenser assemblies embodying two or
more wiits mounted on a common driving
shaft. In the ‘‘ Simplicon” range there
are three two-gang condeunsers, all of
which ave fitted with drum drals and slow-
motion drives. The model C.A. 2-zang
I.R. umt embodies two 0.0005 mfd. con-
densers and a small three-vane condenser

The nain tuning control is mounted on
thre right of the escutcheon plate while
the subsidiary control is located on the
left.  The moving vanes associated with
the right-hand condenser of the unit are
insulated from the driving shaft and the
frame, but titose of the left-hand condenser
ave electrically connected to both the
spindle and the frame.

Since both condensers must run in step
it wus decided to measure the capacity of
each at various positions of the scale. As
@ preliminary the minimum capacities were
measured, and as there was found to be a
difference of 6.5 micro-mtds. between them
a small trimming condenser was con-
nected across the smaller. and its capacity
adjusted to bring the minimum capacities
to the same valoe in each case. The fol-
lowing measniernents were then made :—

Right-hand Left-hand

Scale. Condenser Condenser Differeuce
Capacity in Capacity in in

Aicro-mfds, Micro-mfds. | Micro-mfds.
0 33.8 —
10 36.4 0.4
20 57.0 0.2
30 3.0 (]
43 107.3 1.5
HHy 138.2 4.8
6} 180.0 7.0
ny 218.0 13.0
& 306.0 0.5
90 379.0 15.0
100 481.0 110

To effect satisfactory ganging it is felt
that a small trimming condenser, with
accessible control, should be connected
across each condenser in the assembly
since the difference in capacity swings
first in favour of one and then in favour of

A range of ** Simplicon " 2-gang condcasers.

which can be used either as a trimmer or
as a reaction control, according to the
requirement of the cireuit.
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This cannot be compensated
The price of this

the other.
for by a single trimmer.
model is 26s,
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A few measurements were then made
with the C.A. 2-gang R.S. model, in which
is incorporated a rocking mechanism for
moving one set of fixed vanes through a
small angle. In this unit both sets of
moving vanes are electrically connected
to the driving spindle. It wus found pos-
sible to maintain both condensers in step
throughout the scale with the aid of the
trimming afforded by the rocking stator
on one condenser. The price of this model
15 25s.

Therve is also a 2-gang unit embodving
condensers with paxolin dielectric. Trim-
niing is achieved by rocking one set of
fixed plates, and the price of this model,
designated the C.B. 2-gang, with 0.0005
mid. condensers, is 17s. 6d. The makers
are Williams and Moffat, Ltd., Ladypool
Road, Sparkbrook, Birmingham.

(el e ele]
TURNER MOVING COIL LOUD
SPEAKER.

This mstrament is noteworthy for the
solidity of its construction, not only in
the loud speaker unit itself, but also in
the cabinet. The latter is constructed of
thick oak, and the back pauel
is cushioned with felt (o pre-
vent rattle at the joints.

A rigid  cast  aluminium
frame  supports the  6in.

diaphragm, which is provided with a high-
resistance moving coil suitable for use
(through a filter circuit, of course) with
cutput valves having an impedance in
the region of 2,000 to 2,500 ohms. A
low-impedance winding can be supplied
for those who prefer to use a step-down
transformer. A Darwin cobalt steel pei-
manent magnet provides the field, and
the pole pieces are nickel-plated to pre-
vent rust.

The sensitivity is decidedly above the
average, and the frequency chavacteristic
is in many ways ideal. The mujority of
receivers give a satisfactory output in the
middle register, but are often deficient
in the bass and treble. The Turner loud
spanker should do much to compensate
for this common fault since the output
above 3,000 cycles and helow 3C0 cycles
is decidedly greater than the range of
frequencies -between these limits.  There

Wireless
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is a slight dip at about 2,500 cycles, but
otherwise the response between 300 and
3.00 cycles 1s sensibly unilorm. The
reproduction of both speech and music is
alike excellent.

The price of the loud speaker unit aloue
is £3 15s., while the complete mstrument
housed in an oak cabinet measuring 18in. x
16in.x7in. is  £5.  The makers uve
Messrs. Turner and Sons, ‘‘ Springfield,”
Langley, Maidstone, Kent.

[oeRele]

“ EELEX** TESTING PRODS AND
EARTH BOWL.

The spring-loaded testing prods illus-
trated here are a modified version of the
original pattern reviewed in these pages
in our issue of June 4th, 1930. The new
styvle is fitted with brass contact points
of much larger diameter, and it is now
no longer necessary to maintain pressure
on the spring-loaded caps to keep the brass
contact point in the out position. By
pressing in the cap and giving it a half
turn, the contact is locked in the out
position.

Turner permanent magnet type moving
coil loud speaker.

The external finish has been improved
ulso, but the price remains as hitherto,
namely, 3s. 6d. per pair, consisting of oue
red aud one black to distinguish positive
and negative leads.

The ““ Eelex ”” earth bowl is made from
stout galvanised iron and measures 83in.
in diameter. The sides have a slight
corrugation, thereby affording a large

www americanradiohistorv com

MAY 13th, 1931.

contact surface fer the diameter chosen.
When huried in the ground the weight
of earth mside the bowl augments the

Eelex fluted earth bowi.

contact pressure between the underside
and the surrounding soll. Firmly attached
to the inside of the bowl is a seven-
stranded insulated cable 7ft. in length
and terminating in a brass conuection
for an extensign lead, if this is found
necessary. The price 1s 5s. 6d., and the
makers are J. J. Eastick aud Sons, Eelex
House, Bunhill Row, London, E.C.1.

0000
Trade Notes.
The Limit Engineering Co., Ltd.,
Albion Street, King’s Cross, London,

N.1, have acquired new premises at 15-29,

Windsor Street, Essex Road, Islington,

London, N.1. The telephone number is

Clerkenwell 2721-2, and the telegraphic

address Gramolimit, Nordo, London.
0COoOOC

The Turpin Engineering Co., Ltd., 177,
The Vale, Acton, London, W.3, announce
that they have been appointed sole con-
cessionaires in Geeat Britain for ¢ Dinin "’
lighting, starting, and high- and low-

tension radio zccumulator batteries.
0cocoo0

Catalogues Received.

Electradix Radios, Electradix House,
218, Upper Thames Street, London, E.C.4.
—Tllustrated - catalogne No. 75, dealing
with meuasuring instruments, electrical
apparatus, a wide range of motors, gener-
ators and converters; also a varied raunge
of goods of the type in which this firm
have long specialised.

00CQ

The Ever Ready Co. (Great Britain),
Ltd., Hercules. Place, Holloway, London,
N.7.—Display broadsheet, ‘“ The Right
Dattery for Your Portable,” tubulating in
alphabetical order the majority of pro-
prietary portable sets and the recom-
mended type of Ever Ready H.T. battery.

0o0vo

The Rothermel Corporation, Ltd., 24
and 26, Maddox Street, London, W.1.—
Illustrated folder dealing with the full
range of Magnavox lond speakers.

(oo lNelye]

Burne-Jones and Co., Ltd., Magnum
House, 296, Borough High Street, Lon-
don, 8.E.1.—Iliustrated folder describing
the Magnum range of A.C.-operated sets,
also illustrated folder of Maguum com-
ponents.
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Empire Broadcasting.—The
Triumph of

Bouquets for 5SW.

Raptures in Australia over the * sur-
prising increase *’ in the strength of 58W
led nie to question B.B.C. ofhcials con-
cerning the experiments still in progress
at the Chelmsford short-wave station.

Apparently all that takes place in the
way ol experiment is the switching on and
the switching off. Day by day (Saturdays
and Sundays excepted) the transmitter
automaticilly hands out the Daveulry
National programame.

0002

““Excellent Strength.”

It seems that no change whatever has
been made, cither in power or wave
length, which remain at 10 kilowatts and
25.53 metres respectively. Yet Mr. R. N.
Shaw, writing in ** Wireless Weekly ”’
{Australia), reports that it is now possible
to listen to ** this powerful station ” at
really excellent strength on the loud
speaker up till at least 7.30 a.m. and
occasionally to 8 o'clock.

0000

Listening to Big Ben.

No doubt the signal-strength inerease
is due to the ordinary seasonal varration,
but it is interesting to note that Aus-
tralians have lost none of their interest
in Empire broudeasting, and are looking
forward to a good receplion period just
at a time when our own receiving con-
ditions ave getting a little so-so.

" One of the early-morning thrills,”
says Mr. Shaw, ““is the hearing of Big

Ben in London striking the hour of
7 o’clock the previous night.”
0000

The Case of Mr. Rhynehart.

I symputhise with Mr. A. S. Rhynehart,
of Bronte (N.S.W.}, who, in his en-
thusiasin, sent & vequest to the B.B.C. for
half an hour’'s gramophone recital before
the usual morning tr:msmissinn. With
more or less logic, Savoy Hill replied that
as the work of the station coutinues to
be almost entirely experimental in char-
acter, no special programme can be pre-
pared.

One day, however, when the Colonial
Office has bestivred itself, Mr. Rhynehart
may hear something better than a gramo-
phone record. . . .

00ooOo

B.B.C. and Television.

Because a portable television transmitter
has been installed in No. 10 studio, it
must not be inferred that television will
shortly muake its appearance during
regular programme hours.
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Vaudeville Vote.—New Governors?—Blind Wireless Users.—

This Vaudeville.

All-day vaudeville, with an alternative
consisting of dance music and occuasional
news, would suit some members of the
community, but it is reassuring to be
told officially by the B.B.C. that the idea
of such a scheme is not being entertained.

coo0o

Popular ¢ Verdiets.”

While the assessment of public taste
by means of ballots and reluy systems
provides some useful ‘‘ pointers,” Savoy
Hill seems disinclined to regard popular
““verdicts 7’ of this sort as indications
that the existing progranune arrange-
ments must be materially altered.

oooo

Little and Oiten.

There can be no doubt that certain
types of programme which seem most in
demand uactually owe part of their popu-
lavity to the fact that they are adminis-
tered in carefully measuved doses.
Paraphrasing the poet : I'he little move,
Liow mueh it is; the Irttle too much, and
oh! take the daru thing away! It would

NIPPED IN THE BUD.
broadcasting authorities are co-operating
with tramway officials in the elimination

The Italian

of electrical interference. Our photo-

graph shows an interference suppressor

attached to the collector of a tram, Suc-
cessful tests are reported.
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Adrian Boult.—Broadcasting from Hyde Park.

be thus even with vaudevillee—that
eclectic collation of all that matters—
and possibly, too, with dance music,

though to many people continual jazz is
as vital as oxygen.
0o0Cco

Brighter Programmes for Summer-time.

During the summer the B.B.C. pro-
grammes will be a little niore yeasty than
of late, but apart from this 1 can discover
no signs that the latest demands of an en:
lightened public are producing any vol-
canic activity in the Programme Depart-
ment. ’

[cN=NeNe]
Choosing New Governors.
The Very Rev. Dr. Sheppard, late

Dean of Canterbury and one of the first
** broadcasting parsons,” has been men-
tioned as a possible candidate for a
vacancy on the B.B.C. Board of
Goveruors. I believe that the choice of
Dr. Sheppard would be very popular, but
b present all talk regarding future
Governors is extremely premature.
©0Q00

How It Is Done.

Naturally, the prophets would be no
prophets if they did not get busy fairly
early, and already it seems they are prod-
ding bent pins inte the pages of bio-
graphical reference books in the hope of
spotting a winner in the Governorship
Stakes, althougl the contest does not fail
due until the end of the vear.

The five Governors now on the Board
will then be cligible for re-election,
though it is worth noting that, according
to the Charter, there will still be
vacancies for two more.

000C
The Prince and Blind Listeners.

The ‘" Wireless for the Blnd > Fund
could harely have a more powerful advo-
cate than the Prince of Wales, who will
make an appeal for a further £15,000 in
his broadcast speech at the Clothworkers’
diner on May 27th.

0000

A Wise Decision.

I hear that the National Institute for
the Blind are already in possession of a
thousand complete installations, which
will be presented to blind listeners in the
North 1mmediately the - Moorside Edge
station s working on a service basis. It
is considered unwise to hand over these
receivers until a constant signal strength
is assured, as nothing could be more con-
fusing to a blind man than day-to-day
variations in the quality of received
signals.
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Simplified Control.

The aim of the Fund is to provide blind
people with complete equipments,; includ-
g aevial and earth systems, so that
operation is veduced simply to the work-
ing of a switch.

ccoo

Northern Regional Takes Over.

Many listeners in the North must have
been pleasantly surprised by the announce-
ment that Moorside Edge will * take
over "’ the Regional programme completely
as from Sunday next, May 17th. The
fun will begin when Northern National
starts up on 301.5 metres. 1 understand
the first tests are to take place almost
immediately.

ooCco
And Now the *Nat.”

There is, ot course, a good wavelength
separalion between 479 and 301 metres,
but I expect there arc sets still in use
in Northern parts which only a lack of
rarige prevents from mixing 5XX with
FCJ. Anyhow, we shall sce.

coccCco

A Symphonic Triumph.

Last \Wednesday’s symphony concert at
the Queen’s Hall brought to an end the
most  ambitious musical season yet
arranged by the B.B.C. The greatest
achievement, of course, has Leen the crea-
tion of that wonderful ensemble, the
B.B.C. Symphony Orchestra, with its 114
picked players, and a word must be said,
too, about the undoubted triumph of Mr.
Adrian Boult.

cocCco
Mr. Boult’s Success.

Mr. Boult has more than justified the
faith placed in him by the B.B.C. when
they persuaded him to leave Birmingham
and take over one of the most responsible
musical posts in the kingdom. He has
shone npt only as a conductor, but as an
organiser, with that rather rare talent
of keeping the army on the march with-
out over-banging the drum.

occoo

The Personal Touch.

Remembering personal interviews with
the B.B.C.’s Musical Director, I shopld
say that much of his success m manage-
ment has been due to his dignity and
tact, combined witn a total absence of
“oside.”’

cooco
Tons of Money.

The B.B.C. have no cause to grumble
in regard to the financial aspect of the
season.  There have been twenty-three
concerts, and the house has been practic-
ally full at every one. A slight falling-off
has been noticeable during the last month,
but this must be attributed to the rival
claims of Covent Gurden opera, which has
made its influence felt in more than one
London concert hall.

c000

And Now—the ‘Proms.”

Autumn is upon us! Or, in other words,
the ‘‘Proms”’ programme is being
arranged. Another eight weeks’ season is
planned, lasting from August 8th to
October 3rd, and need it be added that
the conductor will be Sir Henry Wood?
This will be Sir Henry's Thirty-seventh

Wireless
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Promenade Concert Season. A good pro-
portion of the concerts will be broadcast
by the B.B.C.

o0CQOo
The Missionary’s Wireless Set.

““ How Missionaries are Using Wire-
less ” will be the subject of the Monthly
Missionary Talk on the National 1B.13.C.
programme from 4 to 4.15 p.m. on Sun-
day next, May 17th. The subject will
be dealt with by Mr. Hubert W. Peet,
editor ol the Far and Near Press Bureau,
who is in close touch with missionaries

FUTURE FEATURES.

National (261 and 1,554 metres).
May 17td.—International Youth = Ser-

vice,

May 18tH.—* The Dream of Geromtius
(klgar), relayed irom the Queen's
Hall, London.

MayY 19TH.— Die Valkyrie,” Act 3, re-
layed from the Royal Opera House,
Covent Garden.

MAY 20TH.—** Dr. Abernethy—His Book,”
a play in one act by Alicia Ramsey
and Rudolph de Cordova.

Masy 21sT.—Spcreclies by the Right Hou.
J. . Thomas and the Right tlon.
Stanley DBaldwin, at the Annual
Banquet of the Royal Empire
Society, relayed from the Connaughi
Rooms.

May £3rD.— The Gypsy
niusical coiredy.

London Regional,

MaY  17tH.—Sunday Orchestral
—28.

May 18TH.—* Dr. Aberncthy—IIis Book.”

My 201H.—Programme of American
Danee Records.

May 21st.—' Lohengrin,” Prelude and
Act 1, relayed from the Royal Opera
House, Covent Garden.

MY 23kD.—Vaudeville programmie.

Midland Regional. N

May 19tH.—A Bach Concert by Members
of the Birmingham Baeli Club, re-
Jayed from the Cathedral, Birming-

Princess,” a

Concert

ham.
May 22xp.—Programme of Shakespearean
Musie.
West Regional (Cardiff).
May 20tH.—Cardiganshire Musical. Fes.-
tival, a conecert relayed from the
Uuiversity 1lall, Aberystwyth,
20ND.—A West Country Variety
programme,
North Regional (Manchester and Leeds).
May 21ST.—" Put Not Thy Trust,” a play
in one act by Muriel Levy.
Glasgow.
May 191d.—Opening of the General
Assembly of the Church of Scotland :
a Devotional Service in St. Giles’
Cathedral; Opening ceremony in the
Hall of Assembly (from Edinburgh).
Belfast.
20TH.—A  Record Vaudeville
grapune.

May

May pro-

all over the world. As one of them tells
him, ‘* Wireless is helping to prevent us

becoming old fogies and ‘ moss-backs.””’
0Cc00
Second City 6f the Empire.
Glasgow Civic Week begins on

May 29th, and the B.B.C. is helping to
make widely known the various merits
of the Second City of the Empire. Re-
cently the Lord Provost broadcast a talk
on the aims of Civic Week. On May 26th
Mr. George Eyre-Todd will tell Scottish
listeners all about the Glasgow of the
past. Advancing to the Glasgow of To-
day and To-morrow, Mr. Rosslyn Mitchell
will broadeast on this subject on
May 30th. Mr. Rosslyn Mitchell’s voice

MAY 13th, 1931I.

has been heard many times from the Glas-
gow studio, and he is very popular with
Scottish histeners.

cooo

A. J. Alan,

A. J. Alan is to make a welcome re-
appearance on May 19th (National), when.
he will tell a new story, which he has
called ““ Mr. Pappas.” Regional listeners
will lear the story on May 21st.

[eReReNa}

Crowds, Choirs, and Bands.

The control engineers will have plenty
to occupy them on Empire Day, May 23rd,
when the B.B.C. will relay an open-air
celebration in Hyde Park. Community
singing will Le conducted by Mr. Gibson
Young, and listeners will hear massed
hands of the Coldstream, Irish, Welsh and
Scots Guards, and massed choirs of

London churches.
coco0C

Damping Our Spirits.

A friend comments on the fact that
Henmvy Hall’s Glenagles Motel Band has
adopted a characteristic opening foxtrot
as a sort of trade mark—in the manner of
Jack Payne: What grieved my friend the
other evening, however, was the sudden
recognition that, for broadcasting from the
Midland otel, Manchester, Henry Hall
has chosen as his hall-mark (hi!) ¢ Shave
My Umbrella.”

The savage irony of this comes badly
from a band originating in the ““land of
the mountain and the flood.”

0000

All About Northern Regional.

On May 19th the North Regional
Director will give a talk on ‘‘ The De-
velopment of Northern Broadcasting.”
The coming into full operation of the
Regional Scheme in the North on Sundav

next will provide him with ample
material to interest thousands of listeners.
ococo

Talks on Unemployment.

Sir William Beveridge made a success-
ful début at the microphone last autumn
wlhien he contributed his views on the
series on ‘‘ Trade Within the Empive.”

Listeners will hear him again on May
19th, when he is to give the first of a new
sevies of talks on the causes of unemploy-

ment.
0000

Shingled Shakespeare.

National vaudeville on May 22nd will be
given by Tommy Handley, comedian;
Fred and Mary, in * Matters of the
Moment ** (their names hide the identity
of two popular broadcasters); Bransby
Williams, in Dickens character studies;
Marius B. Winter and his Dance Orches-
tra; the Carroll Sisters, in harmonised
duets; Leonard IHenry, comedian; and a
sketch by Frank Buwiton entitled
“ Shingled Shakespeare,”” in which the
parts of the Hairdresser and the Lady
will be taken by Ivan Samson and Lilian
Harrvison respectively.

cCcoo

Obviously.

From the Savoy Hill Postbag :—

‘“ Naturally, being a pianoforte tuner,
I can tune without oscillating.”
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, * The Wireless World,"” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name apd address.

LONG WAVES.

Sir,—By all means modernise 5XX. This station is most use-
ful to people living in remote places (Glasgow, for instance), as
the writer, who, although possessed of a modern commercial
2 H.F. detector transformer set with moderate outside aerial
system, finds that this B.B.C. station alone can be depended on
to give a reliable fadeless transmission at sufficient strength
during daytime. The writer, through living in Glasgow, had
never realised until recently, when Slaithwaite tried herself out,
how vastly improved was the modern quality of transmission,
probably due partly to the transmitter gear, and partly to
the modern more efficient land line linking up the studio. This
long land-line relay has always been a quality spoiler to remote
stations, but Slaithwaite has demonstrated how greatly this
defect can be overcome. Of course, the fading from this latter
station rules it out as a supplier-of reliable programme fare, and
so, during daytime, we turn to 5XX to deliver the goods, and
next best to Kalundborg, which obliges if Morse permits.

Glasgow. W. B. HAWKSLEY.

REGIONAL SCHEME.

Sir,—For your information 5GB, locally the best station, can-
pot now be listened to here after dark since the change of wave-
lengths ; apparently we are in the sky area now, distance 70
miles—trouble, fading and distortion.

No one, apparently, listens to the local relay, so at the moment
we have 5XX and 2ZY and the foreigners.

Tondon Regional impossible after dark, good until—fading,
distortion.

London National—ditto, only worse.

Glasgow—{frequently the best B.B.C. transmission, as no one
interferes with it.

The local popular winter sport is to obiain the worst possible
2. or 3-valve set and then distort and interfere with everything.

We camnot listen-in on Saturdays or Sundays because of set
interference; and yet one hears so much of removing industrial
static. REG. T. ASHTON.

Hanley, Stafls,

AMATEURS AND SUNDAY BROADCASTS.

Sir,—I was interested in the letter you published in 7he
Wireless World for April 18th from Mr. Hum concerning the
question of B.B.C. broadcast programmes on Sunday mornings.

As an amateur transmitting enthusiast I agree entirely with
Mr. Hum's remarks.

I had been under the impression that the B.B.C. were very
considerate regarding the amateur transmitter and that they
would observe a ‘‘ quiet period ' during Sunday mornings. It is
impossible for me to work on the 160-metre band during broad-
cast hours owing to interference with neighbours’ reception.
In view of the foregoing remarks I can only work on that band
on Sundays, during the mornings.

As there are many amateurs situated in the same position as
myself, it means that if the B.B.C. commence broadcasts on
Sunday mornings we shall be forced to cut out our experiments
on the lowei frequencies.

As is already known, much useful work is being carried on by
amateur transmitters on the 160-metre band and, to me, it seems
hardly conceivable that the B.B.C. would wish to stop serious
experimenters from developing results which may possibly lead
to reliable long-distance communication on this waveband.

The present-duy long-distance commercial communications on
the higher frequencies were made possible, in no small way, by
experiments conducted by amateur transmitters.

I am sure that other readers must have their own views on
this subject ; may we hear them? JAMES L. ROE (G2VYV).

Farnham, Surrey.
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TESTING LOUD SPEAKER MAGNETS.

Sir,—Since writing my letter of March 28th, on the testing of
loud-speaker magnets, I understand that a statement has been-
issued to the effect that the differential coil method described
in my article of November 26th, 1930, is inaccurate. Any
method of measurement is inaccurate unless the measuring in-
struments are used properly. For example, a badly made
differential coil, or one which is removed from the position D,D,
of Fig. 1 will not give the corvect value of the flux in the air
gap. But one might just as well say that an expensive ammeter
with the wrong scale or with an incorvectly adjusted zero is
inaccurate.

If the two coils of a differ-
ential system are electrically and
mechanically  identical, their
centres being situated respec-
tively at the extreme edges of
the air gap, the fluxmeter read-
ing obtlained on withdrawal of
tho systera is equal to that when
one of the coils is moved fromn
end to end of the gap. It is a
simple 1matter to construct a
diife-ential coil so that portions
of the former oun which it is
wound act as stops on the mag- ;
net pin and the outer pole face. i
This ensures that the central Do D1
planes of the two coils are in L
line with the extremities of tie
air gap. = Fig. 5 of my Novem- . l;“l% li;:g i
ber article is simple and sug- ,hffjg:‘magne“{md moving
gestive, but there are other ways cgil; b is the;xl_al lcngtl;x“o{
of achieving the same result. }e:g&“g‘- ey ga’;. “l')el ar:d 32

I wish to make it quite clear, represent consecutive posi-
t&hereff’re, that the metho(li Li::: of a msé:sg‘ziecoti‘:ew‘;nlel:

escribed in  this  journal, £
November 26th, 1930, is acedrate g?iscs;:xgsut?;::;ghw;t;eset:y;li:_
and reliable when used in the meter is d and length x,
proper manner. It has been
tested against other methods, including that where the current
of an electromagnet is veversed. The results were all iu
agreement. N. W. McLACIHLAN.

London, S.W.1. April 22ud, 193L.

o

WOBBLY ORGANS.

Sir,—As far as the cinema organs which we hear broadcast
are concerned, can ** Free Grid 7 and Mr. Robert Reid Jones
say with their hands on theiv hearts that the tremulant or the
milder celeste device are abused? It is another inatter, of
course, if they are thinking of organs which they have heard
at first hand; but why bring up such experiences in a wireless
journal?  The controversy * Cinema v. Church Organ ”’ has
been the cause of many intemperate letters in the musical Press
recently, in which the ‘‘ down with cinema organs ’* brigade has
displayed much ignorant prejudice.

Does Mr. Jones seriously assert that cinema organs are not
regulated as carefully as church organs? His limitation of cost
point is utterly ridiculous, too, for quite a small unit organ for
cinema use will run away with £3,000, and the cinema people
would seem able to pay it, whilst the average church is hard put
to it to raise £100 for renovation of an instrument held together
by brown-paper, string and faith, let alone find the £600 to
£1,000 for a modest new organ !

No, Mr. Jones; vou are wide of the mark : dud organs and
dud organists are found in both realms, but the hest British
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cinema organs are built by the same people who build many of
our notable church and concert instruments, and with equal
care.

Let Mr, Jones ponder on these facts, which are easily veri-
fied : The cinema organ which we heamon the National every
Thursday was built by the same firm that made the organ which
we also hear on Thursdays—that at Westminster Abbey (inci-
dentally, it is the largest unit organ in Europe); and, by com-
mon (if grudging) consent, one of the cinema organists who
broadcasts is placed among the world’s half-dozen best recitalists.

Plympton, Devon. L. J. VOSS.

Sir,—~In view of the recent correspondence under the heading
of * Wobbly Organ,” I feel that some remarks concerning
these much-* slated”’ instruments would not be out of place.

In the first instance, I should like to point out to * Free Grid "
(The Wircless World, April 8), that the so-called wobble (the
proper name of which is tremulant) is by no means due to the
acoustic propevties of the cinema, but is a mechanical effect
obtained inside the organ by its builders. Now as regards
the difference he has noticed between church and cinema organs.
The root of this difference lies in the music, as the purposes to
which an organ is to be put decides the tonal character of
the instrument. Therefore, the church and cinema organ are
built to two totally different tonal standards, In the one case
an instrument is reqnired on which it is possible to imitate a
jazz band or wail out a sobbing melody on a ¢ swannee >’ whistle
or do any of the hundred-and-one things required in the accom-
paniment of pictures, and in the other case a solemn-toned
nstrument to accompany psalms, hymns, and play straight
organ music. To make matters a little clearer, T will draw an
analogy. 1t is obvions to anyone acquainted or unacquainted
with musical technique that an ordinary dance band would
have great difficalty in trying to play, say, one of the Beet-
hoven Symphonies; and in the same way the B.B.C. Symphony
Orchestra would put up a very poor show in trying to play
**Choo Choo ' us Jack Payne does. This comparison holds
good where cinema and chwrch organs are compared.

As regards the constant wobble of which complaints are so
frequently heard, this fault lies with the man playing the instru-
ment, and is duc to the constant use or misuse of the stop
labelled Tremulant. The remedy is obvious.

Before closing, I feel that the letter from Mr. Robert Reid
Jones calls for some remarks. It would be interesting to know
on what authority he states that ‘“many cinema organs are
badly constructed from the tonal standpoint.”” From what
tonal standpoint? 1f Mr. Jones means from the tonal stand-
point of a church organ, then I agree with him. As I pointed
out earlier in this letter, a jazz band cannot safisfactorily per-
form a Beethoven Symphony, and I am wondering whether
our friend has been trying to play a Bach Fugue on a cinema
organ. Krrare est humanum. To quote further from his
letter : ““ The pipes are thrown in and tuned up without any
attention being paid to the regulation of each individual stop.”
I can only surmise from his remarks that Mr. Jones has been
unfortunate enough to see and hear some extremely inferior
work by a little-known or cheap make, and that in applying
these comments to ‘‘many cinema organs” he is making a
gross mistake. Obviously he has not examined work by the
most reputable builders, such as Compton, Wurlitzer or Christie.
It is a well-known fact in the trade that the workmanship,
materials and final finishing of a cinema organ has, if any-
thing, to be better than a church organ, owing to the colossal
wear and tear these instruments are subject to, as against the
Li-weekly use of most church organs.

Ealing. W.5. CLIFFORD HAWTIN.

DEAF AIDS.

Sir,—I was delighted to read Mr. M. R. Balbi’s letter in a
recent issue of 1'he Wireless World, and follow his polite expo-
sition of what is, to my mind, one of the greatest ramps in the
electrical and wireless industry.

Having a relative who is afflicted with serious deafness, T
followed with interest the enquiries to several of the widely
advertised suppliers of deaf aids. Picking what appeared to
he the neatest and most efficient instrument, my friends made
the purchase, and received for the sum of £15 an ovdinary
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carbon microphone embodying a variable resistance, a miniature
single earphone and a battery case containing a non-standard-
size three-volt dry battery.

The instrument was certainly well finished and the sensitivity
up to standard, but nothing more, and representing in value,
perhaps a little more than £2.

What .to me is the most ridiculous part of the whole outfit
is the instraction which reads : ‘* Flashlamp batteries must not
be used.” Why? Because, if the case was made suitable for
them, the battery could be purchased for a few pence, and not
at the exorbitant prices, from a shilling upwards, charged
by the suppliers of the instrument.

As Mr. Balbi states, it is time that someone put an end to
this profiteering by marketing o well-finished and electrically
sound device at a price which makes it a commercial propo-
sition. LEONARD H. LEE—G5FH.

West Smethwick.

THE STENODE.

Sir,—As an owner of a stenode wireless set which I received
a few weeks ago, and had built for me ds a special order by
the courtesy of Mr. Joseph, the managing director of Messrs.
R. L, which firm, I understand, builds the Stenode Company’s
receivers for them to the Stenode design, I was interested in the
correspondence between Mr, Hallows and Mr. Cocking. Like
Mr. Hallows, 1 am able to receive Muellacker with perfect
quality and quite free, of course, from London Regional or any
heterodyne whistle. Tn fact, with this receiver I have found
no_trouble in separating stations nine kilocycles apart.

Uckfield, Sussex. G. A, McLACHLAN,

Sir,—The article on the Stenode in The Wireless World of
April 29th is very interesting, but it still does not give a definite
and convincing answer to the fundamental question which is
the crux of the whole matter, and which may be expressed
thus : (iven reception conditions such that any ordinary receiver
would sound a clearly audible heterodyne note (for example, of
5,000 cycles, due to two transmitters working on frequencies
5 kilocycles upart), will the Stenode, when tuned to one of these
transmitters, cut out the heterodyne mnote, whilst faithfully
reproducing nodulation frequencies of 5,000 cycles and over?

Until this question is finally auswered in the affirmative, one
is inclined to suppose that the high audio frequencies are boosted
up on the I.F. side to the same extent as they are cut
off on the ILF. side, and that the heterodyne note will be
there all the same. A. K. GORDON.

Crowborough, Sussex.

TALKIE TROUBLES.

Sir,—I must say I like the ussumed ignorance of your con-
tributor ‘‘ Free Grid,” and I have read with interest your
correspondents’ comments arising from his remarks upon motor-
boating in the reproduction of *‘ talkies.”’

One contributor blames this sound to ‘‘ sprocket-hole noise,””
and points out that the frequency is 96 cycles per second. Pro-
viding the film is running at the correct speed, sound of this
frequency is obtained; but I do not think that this could be
mistaken for motor-boating, as, of course, the note produced
is the ““ G’ contained in the second octave below middle < ¢’
(physical piteh).

The frequency of the sound produced, liowever, by the picture
frames, or objects in the frame, might be as low as 24 to the
second, which would not be distinguishable as a musical note,
and would resemble * motor-boating ”’ to a marked degree.

I have had considerable experience in the presentation of
talking pictures, and have always found that ‘‘ sprocket-hole
noise ” is easily ‘' cured,” but it is not possible in every instance
to eliminate the ‘‘ framing " type of noise, as, if the apparatus
is set for a correctly printed film any small portion of badly
printed film will produce the unwanted sound.

I may add that it is often quite possible, on examining the
film with the naked eye, to see the cause of the trouble.

London, N.W.11. J. 8. SUTHERLAND.
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Technical enquiries addressed lo our
Information Department are used as
the basis of the replies which we publish

Too Simple?

I have found that by merely connecting
the terminals of my pick-up potentio-
meter (which is included in the
carrier arm) across the grid leak
ascociated with the first L.F. stage
good reproduction is obtainable. The
set embodies a detector, followed by
resistance- and transformer-coupled
L.F. stages.

Do you think that some other
method of connection would give
better results than this simple way of
fitting the pick-up?

Provided that the values of your
coupling resistance and grid leak are high
in comparison with that of the pick-up
potentiometer, there is not the slightest
reason why the simple method of connec-
tion you describe should not bLe entirely
satisfactory. If the resistances in ques-
tion (both of which are, in effect, in
parallel with the pick-up potentiometer)
have u comparatively low value, amplifi-
cation will be less than it might bLe, and,
moreover, high-note reproduction may be
impaired. By temporarily removing the
two resistances you will be able to jndge
whether their presence is doing any harm.
If it 1s, it will be advisable to fit a
change-over switch, connected in the usual
way, in the first L.F. grid circuit.

0000

Output Valves.
dn output valve is somelimes classified in
terms of its anode wattage dissipa-
tion : i3 this expression synonymous
with *“ power output’?

No; statements with regard to anode
wattage dissipation relate only to the
amount of D.C. energy dissipated in the
anode circnit of the valve. Power out-
put, as generally quoted nowadays, refers
to the amount of I.F. energy which the
valve is capable of passing to the loud
speaker, and is in every case less than
the wattage dissipgted in the valve.

0ooo

Selectivity of an Old Receiver.
Although the selectivity of my three-valve
set (with neutralised triode H.F.
stage) compares quite well with that
of many modern sets I have heard, it
18 hardly good enough for present-day
conditions. The set was built nearly
four years ago, from information pub-
lished in *“The Wireless World,”
although no particular design was
copied in its entirety. Litz-wound
coils are wused. Short of making
drastic alterations, can you sugqgest
any way of improving selectivity
without sacrificing range?
Our usual advice in cases of this sort is
to suggest the use of a coupled aerial cir-
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READERS

Replies to Readers’ Questions
of General [nterest.

cutt ; if the necessary apparatus be made
up into a unit the alterations to the re-
ceiver itself can hardly be described as
drastic.

It may also be pointed out that the use
of an efficient modern H.F. valve of con-
siderably higher impedance than the type
usually specified for a set such as you
describe will invariably improve selec-
tivity without introducing any very
noticeable loss in o'{{gi-, amplification.

Bias for the Car Set.

I tntend to make a small detector-L.I.
set for use in my car, and to feed
the valve filaments from the 12-volt
accumulator which supplies curreat
for starting and lighting. Two-volt
valves, wired in parallel and consum-
ing a total current of 0.3 amp., will
be used . will you please show me
how the surplus L.T. voltage of 10
may be used to supply grid bias,
thus avoiding the need for an extra
battery for this purpose.

By inserting the voltage-reducing re-
sistance in the negative battery lead, as
shown in Fig. 1, you will be able to

e
LF.
] -
33a LT,
12V
+

Fig. 1.—Twelve-volt car battery as a
source of L.T. and grid bias voltage.

obtain any bias up to 10 volts. Grid
voltage will be determined by the position
of the tapping on the resistance element.
1f adjustable bias is not needed, the full
10 volts will be obtained if the L.I". valve
grid return lead is joined to the ‘‘bat-
terv ' end of the vesistance.
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in these pages, a selection being made
from amongst those questions which are
of general inlerest.

Where Screening is Unnecessary.

I am thinking of making a very small
and compact detector-L.F. set with
a built-in  frame aevial for short-
digtance reception with headphones.
Do you think that it would be worth
while to screen all the receiver com-
ponents—except, of course, the frame
aerial ?

It can generally be assumed that screen-
ing confers little, if any, benefit in the
case of any receiver not having I.F.
amplification. As you are attempting to
build an extremely compact set, it is
probable that the use of metallic screening
would be definitely prejudicial to its per-
formance, as the efficiency of the built-in
frame aervial would probably be impaired
by the proximity of a mass of unnecessary

metal-work.
0000

Resistance-coupled L.F. Amplifiers.

d year or two ago, when resistance:
coupled L.F. amplifiers were ex-
tremely popular. it was usual to
specify for this purpose valves with
an extremely high amplification fac-
tor. Since that time valves have
changed considerably; in making a
choice of a valve for use with the type
of coupling in question, should one be
govrerned by any other consideration
than that of the amplification factor?

The mutual conductance of the valve is
(and always has been) a matter of con-
siderable inportance when dealing with
resistance-coupled valves. Unless this is
high, it may be difficult to extract from
the valve anything approaching its theo-
retical amplification without introducing

a more or less serious loss of high notes.

If high magnification is to be attained,

however, it is essential to use a valve with

a high amplification factor, the point

being that unless a step-up transformer

is used, magnification can never be
greater than this amplification factor.
0000

Dual Range Coils.

Will you please tell me how much spacing
should be allowed between the
medium- and long-wave sections of a
dyal-range tuning coil?

This depends on a number of factors,
such as the diameter of the windings.
their H.F. resistance, and the amount of
loss that can be tolerated, ete. It is diffi-
cult to be definite in giving an answer,
because compactness is all-important in
certain cases. However, you may take it
as a vough-and-ready rule that, in coils
of average dimensions, a clear spacing of
about in. between windings is dssirable ;
anything less than §in. is likelv to intro-
duce appreciable losses.
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Bias and Decoupling.

1t is proposed to replace the screem-grid
calve in my recclver with another
type  which  consumes considerably
less anode current. T'he set 18 mains-
operated, and  bias for the H.F.
valve 13 oblained automatically,
there being two resistunces in series
moits grid circuit. Will it be neces-
sary to change both these resistances
wheir the new valve is fitted?

We think you are confusing the func-
tions of decoupling and bias resistances.
On referving to Fig. 2, which shows the
essentinls of a typical arrangement, it

N (1
"\

Ry

L R HT. -

Fig. 2.—An automatic bias resistance (R;)
must not be confused with its associated
decoupling resistance R.

will be seen that, although both resist-
ances are in series, only one of them
(R,) 15 directly connected in the cathode-
anode feed circuit. It is across this re-
sistance that bias voltage is developed ;
the other resistance (R) merely deflects
H.IF. impulses through the by-pass con-
denser C.

Your question may be answered by
saying that in any case only one of the
grid-cirenit resistances need be changed.
But even this may hardly be necessary,
particularly if the current of a screening-
grid potentiometer is normally passed
through the bias resistance,

00 O0O0

Rise of Voltage.

three-valve. set includes indirectly
heated I1.F, and detector valves, fol-
lowed by a triode with its filament
fed with raw A.C. The receiver
works satisfactorily, but it is noticed
that immediately after switching on
the output valve passes an appreciably
greater - current than  normally—
actually rather more than the maxi-
mum at which the valve is rafed.
Normal conditions are reached after
about half a minute.

1 suppose that this efject is asso-
cigted with the gradual heating of the
first two valves, but I cannot quile
see how anode current should be
affected.

This is a matter of eliminator regula-
tion : when the heaters of the first two
valves are cool they do not consume any
current, and consequently there is a rise
in H.T. voltage.  Due to this rise =

al Vi
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currrent greater than that normally flow-

ing is forced through the output valve

anode circuit; the filament of this valve
will become incandescent almost as scon
as current is applied to it.

You do not say if you are using auto-
matic grid bias, but we ave inclined to
think you are not; it may be pointed out
that the inclusion. of this arrangement will
make the output stage to a great cxtent
self-regulating, as any tendency towards a
rise in current will be checked by in-
creased negative grid voltage developed
across the bias resistance.

0000
Using Original Components.

1 have an H.F.-det.-2 L.F. set which is
insufficiently sclective for modern
conditions. Consequently, I am think-
gy of adding an input filter, and
would like your advice as to whether
1t would be wise to use the existing
grid-circuit  tuning condenser and
coil.

In ull probability your present con-
denser was not built with a view to leing
linked mechanically with another foy
ganged control, and so it is not likely
to be of very much use in a filter circuit,
which, practically speaking, niwst be
tuned by linked condensers.

No doubt the ‘existing coil could be
made to serve, but there will be the
diffieulty of obtaining (or making) another
coit of exactly similar inductance for the
second circuit of the filter. Unless you
are prepared to adopt a two-circuit aerial
tuner, with separately controlled tuning
adjustments, we are inclined to recom-
mend that your existing grid-circuit
components should be ‘‘serapped.”

000

Directly and Indirectly Heated Valves
Combined.

Unless you can see any objection to the
plan, I propose to use two of the new
indirectly heated D.C. valves in con-
Junction with a pair of P.625s in the
output stage, with filaments in
parallel. Do you think this would be
satisfactory ?

As the output valves which it is pro-
posed to use have filaments which, when
connected in parallel, will consume the
same current as that of the valves with
which they will be joined in series, there
should be no difficulty on this score, but
we must admit that the arrangement is
one that is not particularly attractive.
Thé indirectly heated valves are designed
to work with unsmoothed filament eur-
rent, whereas the use of directly heated
output valves may be responsible for
‘“hom " if bias is ohtained automatieally
in the usual way. In any case, even if
the supply maims are of the average
voltage, these valves will be operated at
something less than their maximum
rating with regard to anode pressure.

0000

D.C. Wiring.

Will you please tell me why it is usual
to run the low-tension heater wiring
of A.C. sets with twisted flex wire?

Connections made in this way are prac-
tically non-inductive, and so the risk of
introducing unwanted noises through
direct induction from the A.C. supply
is minimised

www americanradiohistorv com
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It is not of anv particular advantage
that the wires should be twisted ; so long
as the ‘““go” and “ return’ leads are
parallel and close together the formation
of an externatl field will be prevented. If
preferred, flat twin conductors may be
used.

0000
Temporary Battery Bias.

The output valve of my receiver is a
triode, with its plament leated with
A.C. through a transformer; grid
bias voltage for this walve is de-
veloped across a resistance connecled
between the centre tapmng of the
flament-heating  transformer  and
H.T. negative. In an attempt to
reduce *“hum,” which is rather too
pronounced to be pleasant, I should
lile to try the effect of using battery
bias, 1n order to see if the trouble 1s
traceable to this part of the circuil.
Will you please describe, as simply as
possible, how frec grid bias wmay be
replaced by battery bias?

You should find it quite easy to make a
test with a bias battery. First, short-cir-
cuit the present automatic bias resistance,
and then disconnect the wire at present
leading from the L.F. coupling device
(transformer or grid leak) to H.T. nega-
tive. A Dbias battery should now be in-
serted at the point where the circuit has
been broken; its negative pole will be
Joined to the L.F. coupling device.

CUo0G

(Holland).

i Geographical position: 52° 13 N, 5° I’ E.

i Approximate air line from London : 226 miles,

i Wavelength : 298.8 m. Frequency : 1.004

kc. Power : 8.5kW. :

Standard Time : Amsterdam (20 minutes in :

i advance of GM.T.).* i

Standard Daily Transmissions.

08.40 B.ST., news (Sun.); 10.10, sacred
service (Sun.); 12.40, concert (week-
days); 13.10 (Sun.); 14.40, gramophone
records (Sun.), sometimes followed by
relay of athletic sports ; 17.10, gramophone
records; 18.40, 20.55, 22.55, concert;
23.40, gramophone records (daily).

i Male announcer.

Call: Hier Hilversum de Avro (V..A.R.A. or
whichever association is responsible for the
broadcast).

Interval signal (for V.A.R.A. only): Chimes
GDEBDB.

Usually closes down at 00.20 (midnight
B.S.T.)) with time signal and chimes
followed by the words: Ik wensch U
goeden avond, Dames en Heeren; wel te
rusten (sleep well).

*On May 15 Holland adopts Summer Time,
thus bringing Amsterdam time to 20
minutes in advance of B.S.T. On July
1, Hilversum will exchange wavelengths
with Huizen for a further period of three
months.
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A State

OR a good many years past sve have been inclined
F to sncer at people who have spoken of wireless as
““still in its infancy,”” and with very good reason,
because the achievements which the science has made
possible are much too far removed from the nursery to
permit of any such suggestiou.

But we must beware of allowing the pendulum to
swing too far in the other direction "md 50 permitting us
to make the still less pardonable mistake of thmkmg
that wireless has reached finality and that we must not
expect any changes of importance in the futnre. Such
a suggestion is entirely misleading, and if we confine
ourselves for the moment only to the question of the
design of receivers for broadcasting, and bear in
mind the requirements of receivers of the immediate
future to suit the changing conditions of reception, we
shall find that we have here ample evidence to refute
any assumption that we are approachmg finality in de-
sign and that changes are to be mere refinements.

Perhaps never before in the his-

of Flux.

many important modifications or new types which will
be available shortly. In addition, new ideas in selec-
tivity, 1 the design of superheterodyne receivers, and
in the tuning of straight sets, together with the design
of screened inductance coils have presented many new
problems.

In attacking the two main problems of recciver de-
sign, that of selectivity and quality, an approach is being
made both through circuit and vaive design, the former
as evideunced by precise investigation on the waveband
covered by H.F. couplings combined with uniformity
of selectivity and amplification over the tuning range,
and the latter by devecloping H.F. valves devoid of
rectification and distortion. -At no previous time since
broadcasting began has there been more evidence of
intensive research work on the part of the manufac-
turers than at present, and as the complication of radio
receiver design increases so is a more complete under-
standing of the obscurities being gained. The solution

of the obscure problems recently

tory of wireless receivers in this
country has there been such a
““ state of flux’’ in the matter of de-
«ign as exists to-day. Good stan-
dard receivers, we know, will re-
main serviceable for a long while
to come, but the manufacturers
who are concerned with the produc-
tion of new models have-to-day a
wider choice to enable them to
strike a distinctive note and show
individuality in design than ever
before. As has generally been the
case in the past, the valve sets the
pace; and there are indications of

In This Issue

ULTRA-SHORT-WAVE BROADCASTING.
AVOIDING DETECTOR DISTORTION.
THE QUALITY UNIT.
CURRENT TOPICS.

NEW AMPLION TRANSPORTABLE.
UNBIASED OPINIONS.

THE VECTOR EXPLAINED.
BROADCAST BREVITIES.

THE SELECTIVITY OF THE
SUPERHETERODYNE.

NEW APPARATUS REVIEWED.
LETTERS TO THE EDITOR.
READERS' PROBLEMS.

""""" presented is providing designers
with material which, put to good
nse, should contribute outstanding
results to the sets of the near future.

To suggest, therefore, that re-
ceiver design is reaching a state of
stagnation and that real progress
has reached its summit is to disre-
gard the obvious indications which,
exist—that we arc now passing
through a stage in receiver design
far more promising and carrying
greater fascination and interest
than at any other period in the
history of broadcasting.
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Ulfra--Shor/-Wave
. Broadcasting

Exploring the Possibilities of a New
Local Transmission Scheme.

" g e

R

By ERICH- SCHWANDT, Berlin.

Y B
- : l These very interesting tests have led the German
: authorities to the definite conclusion that ultra-short-
wave broadcasting is possible, that it possesses many
advantages over long-wave broadcasting, and that before
long an ultra-short-wave broadcasting service will be
opened. These test transmissions were intended chiefly
to obtain an exact survey (by means of small receiving
equipments mounted in motor cars) of the tield distri-
bution in Berlin and of the strength of signals to be ex-
pected, and especially to obtain information as to the

{Below) The Telefunken experimental transmitter, which was. first in action
at Nauen, and, since Oclober, 1930, has transmitted twice a week {n Rerlin.

Dipole Aerial of the Telefunken experimental
fransmitter. Wavelength 7.05 metres.

Office and the Telefunken Compary

have carried out ultra-short-wave
broadcasting experiments on an extensive
scale, and every radio amateur in Berlin
has been in a position to receive-—with the
help of a simple home-constructed adaptor
connected in front of his ordinary broad-
cast receiver-—the experimental trans
missions on 6.75 and 7.03 metres. Only
amateurs in Berlin have had this advan-
tage, for these waves will not reach farther
than about 40 kilometres from the broad-
casting station which is situatec in Berlin.

S INCE October, 1930, the German Post
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Ultra-Short-Wave Broadcasting.—

absorption caused by the houses and metal structures.
They have given such excellent results that tests in tele-
vision transmission have been carried out, since in the
present state of technique the ultra-short waves offer the

Wireless s
Worrld

whilst for any waves below 7 metres there was an extra-
ordinary increase of absorption by the masses of buildings
in the capital. The waveband between 6 and 8 metres
was therefore indicated as the most suitable, and a new
test transmitter was accordingly built for a 7.05-metre

one and perhaps only chance of supplying television of a  wave. This was erected first of all in Nauen, but was® I
quality which will satisfy transferred  in October, =
the public taste. 1930, to Telefunken House ;
Optical Range. in Berlin. It is a five- 7
It was originally thought stage, quartz-controlled o
that the ultra-short waves transmitter (illustrated .
—1.e., the waves below 10 herewith), in which the »
metres—would be particu- frequency is doubled in
larly suited for long- each stage.
distance transmission, and Television Possible. &
it had already been sug- The Berlin tests, carried
gested that a service of out first with two and later
telegraphy should be insti- o1 with three transmitters,
tuted with America by showed that the 7-metre
means of an ultra-short- wave, from a dipole aerial A
wave beam. At present, (shown in the title illus-
however, such long ranges tration) raised 50 metres
present enormous diffi- Fig. 1.—Ultra-short-wave adaptor, for hoine construction, abpve the earth and sup-
culties, Meanwhile, whilst 7-10 metres, plied with energy by a
others have been occupied ) teeder capacitively coupled ,
in testing out the ' ultra-shorts’” simply {from the point to the transmilter, gave a normal range of 13 kilo-
of view of such beam-communication over great dis- metres, which could be extended to 30 kilometres by
stances, the Telefunken Company has becn experiment-  the usc of very sensitive receivers. The maximum !
ing with their use for broadcasting, thus taking ranges, obtainable under quite specially favourable con- N
advantage of what had hitherto been regarded as a  ditions only, reached 60 and 120 kilometres. Beyond S
defect—the fact that their range is limited to an optical that: reception was impossible even on the most sensitive
path. The space radiation from an ultra-short-wave receivers.  These results, {ogether with others obtained
transmitter never returns to earth. Thus one can only elsewhere, confirmed the assumption that the space wave
work with the ground wave, whose range is limited to made no appearance and that the pure ground wave
that of the eve, and for masts of ordinary height this  only was concerned. It was also found that the waves
amounts only to some 30 kilometres at most. It be- between 6 and 8 metres were subject to electrical dis-
comes possible not only to crect an ultra-short-wave turbances to a degree ten to a hundred times less than
broadcasting station in long waves; in fact, the
every big town, all work- . only interference observed
ing on the same wave- E being that from the ignition
length without interfering m ua systems of motor cars. The -~
with each other, but one : ultra-short waves. there-
can also contemplate a TR. fore, make it possible to
television broadcasting ser- establish in large cities a
vice giving pictures of fine =Cs local system - of broad-
detail ; since in the absence casting which is practically
of the space wave there is free from interference and
no fear of the signals being which —if the present
wiped out and split up. Ce assumption of a purely
As carly as 1929 pro- = ground-wave reception free
pagation tests in Berlin on : from  any space-wave "
ultra-short waves began Rs effects is correct—can be
under the direction of Dr. = == HT.+ n_]odulated with very broad
Schréter, with a view to - B side-bands and thus pro-
determining  their  suit- vide broadcast television..
ability for broadcasting. Fig. 2.—Diagram of connections of Telefunken . An increase in power of

The first transmitter was A

erected on the roof of a building ; it worked on a 3.4-metre
wave. A little later a transmitter was built at the
Research Institute of the A.E.G. in the Reinickendorf
district of Berlin, working en waves from 3.2 to 11.6
metres. It was found that on a wavelength greater than
8 metres a distinct space wave had to be reckoned with,

ATl

the Telefunken Company’s
experimental transmitter is proposed, from its present
value of about 1 kilowatt to 8 kilowatts, for the sake of
carrying out tests in television with a large number of
picture elements.
mitter is essential, since the width of the side-bands
makes it necessary to use little or no reaction in the

www americanradiohistorv com
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Ultra-Short-Wave Broadcasting.-—

receiver. It is probable that for receiving television
use will be made of the superheterodyne method—per-
haps with the necessary constant heterodyne wave
emitted from a second transmitter, so as to avoid this
wave having to be generated locally and with insufficient
constancy’.

Aperiodic Aerial Coupling.

An experimental reception of the 7.05-metre waves
took place in Berlin recently before a large audience.
The apparatus consisted in a simple one-valve adaptor,
using grid rectification, in the output circuit of which
was a transformer with its secondary connected to the
gramophone pick-up terminals of an ordinary broadcast
receiver (Figs. 1 and 2). The audio-frequency stages
of the receiver served merely to amplify the rectified
ultra-short wave. The coupling to the aerial was by
means of an aperiodic T-link composed of three non-

inductive resistances, while reaction was adjusted by
altering the anode voltage by means of a variable high
resistance. The quality of reception was excellent; the
reproduction was particularly good on the higher tones,
the lower tones suffering only very slight diminution in
comparison.

Prof. Leithiuser, who built an ultra-short-wave trans-
mitter at the Heinrich Hertz Institute in Charlottenburg,
and also developed a number of receivers, recommends
the use of the Armstrong super-regenerative principle
on account of its greater sensitivity.  This principle,
however, introduces the risk of a certain amount of
interference between neighbouring receivers, which would
have to be overcome.

The use of ultra-short waves in a broadcasting service
1s expected to pave the way for simultaneous sound and
television transmissions of high quality, though how
soon progress to this point can be expected it is Still
impossible to predict.

DEARER “TIME ON THE AIR.”

New Problem for American Broadcasters.

- By Our New York Correspondent.

r HE demand for “time on the air’’ in America
is reaching the point where station managers and
operators are beginning to consider whether the

time has not arrived when they can profitably demand

an increase in their rates.

Rumours have been flying around for some time
that the National Broadcasting Company will increase
the rates it charges advertisers for time, but this is not
generally regarded as likely to occur for some time,
because of the comparative newness of wireless adver-
tising and the eagerness of the N.B.C. and its rival,
the Columbia Broadcasting System, to attract more
industrial concerns to their medium. It is perhaps of
interest to record that last vear the N.B.C. sold more
than f£4,000,000 worth of “‘time on the air,”” and its
concert bureau (artists” agency) did a business of about
£1,400,000—figures which show the relative financial
importance of the advertisement and entertainment
branches.

£216 Per Hour.

The projected increases in rates refer more to member
stations of the N.B.C. and C.B.S. chains. In the case
of N.B.C. chain stations these receive a flat rate of
£10 an hour, regardless of their powers or local rates.
The latter vary from about £40 an hour to the £216
per hour rate of one 50-kW. station. For sustaining or
non-commercial programmes (i.e., those produced by
the N.B.C. at their own expense, not sponsored by a
manufacturer) the stations pay the N.B.C. a flat rate
of £5 per hour. All telephone-line costs are paid for
by the N.B.C.

The Columbia System also pays its member stations
£10 per hour to take sponsored programmes, but gives
five hours per week of its sustaining programmes with-

out cost, except in the cases of a few stations in the
larger cities, which get more.

The situation at present is that the member stations,
while needing the N.B.C. or C.B.S. sponsored pro-
grammes to round out their local daily programmes,
feel that they should receive from the chains a higher
rate for taking them. They argue that, since their
local rates are higher than the {10 rate paid them by
the chains, they are losing money while taking chain
programmes. The chains, on their part, need the sup-
port of the provincial stations because they base their
arguments in favour of broadcasting as a medium for
national advertising, and base the rates they charge
the sponsor (advertiser) on the number of provincial
stations they can guarantee will take the programme
and on the comprehensive nation-wide coverage of
those stations.

It would appear, thercfore, that whereas the chains
cannot yet raise their rates to the advertiser the locals
feel that they can, with justice, raise their rates to
the chains. Thus it looks as if the chains are about
to suffer a cut in profits until such time as they feel
in a position to ‘‘raise the ante’ to the manufacturer
who wishes to buy advertising space on the ether.

Search for More Stations.

The acuteness of the situation may be judged from
the fact that some of the chain stations have demanded
from the advertisers, and received, the difference
between their local rates and the £10 paid them by the
network. It is for this reason that the N.B.C. recently
found it necessarv to lease WTAM, Cleveland, Ohio,
and offer to buy WLW, Cincinatti, Ohio, besides casting
an eye on several other stations.

A 12


www.americanradiohistory.com

MAY 20th, 1931

F the methods of detection in

rectification circuits are, however,
liable to a certain degree of high-
note loss on account of the audio-
frequency shunt effect of the grid
condenser. In the accompanying
article an ingenious circuif arrange-
ment is described whereby the grid
condenser can be reduced to a much
smaller value than would normally
be used, without any loss of reclifi-
cation efficiency, and with a corre-
sponding reduction in the loss of
onfput al fhe higher modulation
Sfrequencies.

L. known forms of rectification
employed in broadcast recep-
tion have at least one feature

in common.  They involve some-
where in the circuit an element which
has to satisfy two conditions,
namely, that it shall have a low
impedance at the radio-carrier wave
frequency and a high and effectively constant impedance
at the audio-frequencies of the modulation. A briet
consideration of the well-known grid-circuit rectifier witl
perhaps make this clear to those for whom it is not so
already. However, 1t may be arranged in. practice,
the grid-circuit rectifier is essentially as illustrated
Fig. 1. It is well known that the rectification is pro-
duced i virtue of the curvature of the grid current-
grid voltage characteristic, and it is therefore the actual
radio-frequency grid voltage (e, in Fig. 1) which 1s
important and not the input radio-frequency voltage
(¢ in Fig. 1). For efficient rectification it is necessary
that ¢, shall be as large as possible compared with e.
In other words, the radio-frequency impedance from A
to G must be as low as possible compared with the

Wireless
Waorld
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general use to-day, the power-
grid scheme developed in this country
by * The Wireless World "’ probably Ol ln 6 €C Or‘ lS Or l
gives the least distortion. All grid
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Leaky Grid Detection
Without High=note
[ oss.

By F. M. COLEBROOK, B.Sc.,
D.1.C,, A.C.G.IL

current characteristic will result in
an increase in mean grid current.
This increased grid current flow-
ing through the  grid-leak”
resistance R will cause a lowering
of mean grid potential. This in
turn will cause a lowering of
mean anode current, but for the

present we are chiefly interested in the change of mean

grid potential.  The way this depends on the carrier-
wave voltage is illustrated in Fig. 2.

The Cause of High-note Loss.

Suppose the carrier-wave voltage be ¢. The corre-
sponding point on the “‘rectification characteristic’ 1s
that marked B in Fig. 2, and the corresponding change
of mean grid potential the point marked E.  Supposc
the carrier wave to be modulated between the hmits
(1+m)e and (1--in)e. as shown in the diagram. It
would naturally be assumed that the corresponding
changes of mean grid potential would be represented by
an alternation between the points ID and F in synchron-
ism with the modulation. Assuming the region A-B-C
of the rectification characteristic to  be

radio-frequency impedance from G to F.
In the standard arrangement illustrated
this condition 1s satisfied as far as possible
by making the grid condenser of suitable
magnitude—usually from one hundred to
three hundred micro-microfarads.

This, somewhat crudely stated, is the
reason for the first of the above conditions.

practicallv a straight line, the correspond-
ing variation D-E-F of the mean giid
potential would represent practically per-
fect reproduction of the modulation, both
as regards amplitude, frequency, and
wave-form.

Unfortunateiy, the process wiil only

The reason for the second 1s not quite so
clear, and in order to arrive at it it will
be necessary to consider the actual repro-
duction of the modulation by the rectifier—what the
Americans rather inaptly call the “demodulation
process.””t  The rectification of a continuous- or carrier-
wave potential by the curvature of the grid voltage-grid

! The modulation of a continuous radio-frequency wave meauns

causing its amplitude to vary at the modulation frequency. The
logical interpretation of “demodulation ” would therefore be con-
verting a modulated wave into one of constant amplitude. But

this is not what actually happens as a result of reetification, so the
tern, though widely used, is inappropriate.

A3

Fig. 1. — The conventional
circuit of the grid rectifier.

occur 1n this 1deal manner at audio-
frequencies so low that the resistance R
1s not short-circuited to any appreciable
extent by the capacity C. The varation D-E-F will,
therefore, represent the performance of the rectifier at
the lower end of the audio-frequency scale only. At
higher audio-frequencies the capacity €, though small,
will, nevertheless, be large ¢nough to affect the imped-
ance of the C-R combination. Take, for example, as
typical values C = 200 micro-microfarads and R -

megohm. At a frequency of 4,000 cvcles per second
the -effective impedance of the combination has fallen
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Avoiding Detector Distortion.
to about 200,000 ohms, i.e., about one-fifth of its value
at, say, 200 cycles. The consequence of this is that
the modulaticn frequency grid voltage changes instead
of following the rectification characteristic ABC will
actually occur in accordance with a line of smaller slope,
such as A'BC’, and will correspondingly be reduced
from the ideal value represented by an alternation over
the range DEF to a much smaller alternation D' E E’.
To be strictly correct the variation will follow a closed
elliptical path in the plane of the diagram, but that fact
is not essential to the present simplified description.
The way the audio-frequency output will vary with
modulation frequency for a given carrier-wave

Wireless
World
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cuit; that is, an inductance and variable condenser in
series, for the fixed by-pass condenser. By suitable de-
sign of the inductance the series tuning capacity can
be kept to a very small value—it should not be allowed
to exceed about 50 micro-microfarads at the longest
wavelength. When tuned to series resonance such a sys-
tem, even with very small compact inductances of rela-
tively high resistance, will have a much lower impedance
than any fixed condenser that could be used consistently
with the second of the conditions referred to above. On
the other hand, its audio-frequency shunt effect, with
associated loss of the higher audio-frequencies, will ob-
viously be considerably less than that of any fixed by-

pass condenser that

voltage and modulation percentage can be predicted
from a knowledge of the valve characteristics and
the circuit constants, but the analysis is rather be-
vond the scope of the present article. The curve of
Fig. 3 gives some idea of the kind of variation
which may easily occur in practice. It is apparent
that appreciable over-emphasis of the low frequen-
cies will result. This is particularly undesirable in
relation to ordinary tuned circuit reception, since
it accentuates the effect of side-band cutting.

Reducing High-note Loss.

FREQUENCY OUTPUT VOLTAGE

How, then, can this effect be avoided or mini-
mised? One In- -
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satisfled the radio-
frequency  condi-
tion. In fact, the
dotted curve in Fig.
3 shows the audio-
trequency charac-
teristic  calculated
for the same condi-
tions as for the full-
line curve, but with'
the capacity re-
duced to 33 micro-
microfarads from its
original  assumed
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genious circuit has
already been pro-
posed for this end—

value of 200 micro-
microfarads.  This
curve may be taken
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the push-pull power-
grid system. The
essential features of
this  arrangement
are shown in Fig. 4.
No by-pass con-
densers are required
in this circuit, so
that the audio-fre-
quency output
should be practic-
ally independent of

CHANGE IN MEAN GRID POTENTIAL
<

frequency. The
writer has no actual leme ~l<me
experience of the - )

circuit, but the fact - AMPLITUDE OF CARRIER WAVE VOLTAGE

that it has been in-

- 1 Fig. 2.—Showing how the mean grid
coq)mate(l l.n the potential "changes with increase of
new Science carrier-wave voltage.
Museum  receiver

may be taken as a guarantee of its performance. It may
be pointed out, however, that its application to any
existing receiver of conventional design would involve
considerable structural alterations. The alternative de-
vice proposed in this article is not claimed to have any
superiority over the push-pull system as regards per-
formance. It has, however, some advantage in respect
of adaptability to existing receivers, and it does not
require the additional valve of the push-pull system.
The essential features of the circuit are illustrated in
Fig. 5, which shows that it differs only from the usual
system in the substitution of a so-called **acceptor ™’ cir-

as an indication of
the levelness of the
frequency charac-
teristic easily ob-
tainable with this tuned by-pass system. It is probably
quite good enough, but could, if necessary, be made
even better by still further reducing the tuning capa-
city below 33uuF. The restriction of the tuning
capacity to a low value—preferably not more than
30 micro-microfarads or so—will permit of the use of
a larger value of grid-leak resistance than would other-
wise be permissible, with a consequent increase of rec-
tification efficiency.

Fig. 3.—Working response character-
istic of a detector valve with and with-
out tuned by-pass circuit.

Design Details.

The inductance can be made very small and com-
pact, as it is not necessary that it should be of low
resistance. For the medium waveband, for example,
300 turns of No. 46 copper wire on a former about 1}in.
diameter x 2in. long is quite satisfactory, and a com-
pact coil suitable for the long waveband can be made
by winding 600 turns of, say, No. 44 copper wire in
a groove in a disc-shaped former, the groove being of
internal and external diameters }in. and 2in. and Lin.
wide. Such designs have the merit, important in the
present instance, of giving a small self-capacitv. For
the condenser there is now a wide choice of small com-
mercial types with a gaaximum value of 50 to 100 micro-
microfarads. It need not exceed 50.

It is, of course, an objection. to the circuit that it
involves an additional control. This is not very serious,
however. It might rule it out in the case of sets where

ATy
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Avoiding Detector Distortion.—
everything had to be sacrificed to simplicity of control,
but for the numerous enthusiasts who seek quality
rather than simplicity, it is no drawback. Incidentally,
it provides another element of sclectivity. This, how-
ever, invites the question

Wireless
Woslal
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3f

tector valve results in a resonance ot voltage on the grid,
so that the grid-voltage amplitude is even larger than
that applied to the input terminals of the rectifier—that
is, referring to Fig. 5, ¢, is larger than e. This, how-
ever, must not be taken to mean that a correspondingly
larger output would be ob-

as to whether it does not
also contribute to the side-
band cutting associated

with tuned circuits, and so
defeat its own object. The
answer Is that it does not. ,'__./
The inductances need not

be of low resistance. In
fact, the designs suggested

would be of rather high re-
sistance. Also, the reson-
ance is inherently flat on
account of the relatively

tained from the proposed
circuit when actually used
in a receiving set, Be-
cause the 1esonance step-
up of voltages on the grid
would, of course, have the
“effect of increasing the load
on the tuned circuit from
which the input voltage
was derived, so that in
practice the consequent
reduction of input voltage

low-shunt resistances asso-
ciated with the tuned cir-
cuit. In a typical circuit
it was found that a frequency-change of 10 kilocycles on
a mean frequency of about a million cycles would only
give an amplitude change of less than 1 per cent. There
should be no difficulty in realising, or even improving,
on this figure in the medinm or long wavebands.

Incidentally, it may be of interest to point out that
for a given input voltage the proposed tuned by-pass
circuit will give a very appreciably larger rectified out
put than the usual arrangement, cven when the by

pass capacity in the latter is large enough to have quite
negligible reactance. This is because the combination
of the tuned circuit with the input capacity of the de-

A 13

Fig. 4.—The type of push-pull power grid circuit used in the
new Science Museum receiver.

would probably cancel the
resonance step-up of volt-
age on to the grid.

) Note also that a similar
tuned by-pass system would be equally applicable to an
anode circuit rectifier with a resistance coupling to the
next stage. In such a scheme, however, the impedance

Two views of the output unit of the specially constructed high-
quality broadcast receiver installed at the National Science
Museum.

conditions referred to in the opening are more easily ful-
filled, unless excessively high anode resistances are used,
so that this refinement is less necessary.

www americanradiohistorv com
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capacity of the delector, at modulation frequencies.

Finally, to anticipate criticism, the writer is not A full discussion of this subject would require an
claiming any high degree of novelty in the present sug- article all to itself. It may be stated briefly, however,
gestion, for it is no more than the application of very that this input capacity will be an addition to the
familiar principles to a very familiar problem. A similar  shunt effect at the higher modulation frequencies,
arrangement is referred to in a paper by and represents a minimum below which

Medlam and Oschwald, published in the
Journal of the Institute of Wireless Tech-
stology in June, 1928. In that case a series
resonant circuit was connected as a by-
pass across an anode circuit resistance——
mainly to reduce the input capacity of the

the total shunt capacity cannot be re-
duced. It may be possible to consider
this matter more fully at some future
time, but it 1s clear that any circuit
arrangement which permits of a reduction
of the total capacity in shunt to the grid

detector. The authors do not seem to have _ leak will give a corresponding improve-
realised that they were at the same time Fig. 5.—A tuned by-pass or ment in uniformity of modulation fre-
providing a very efficient by-pass arrange- ?‘:”lflsa e GURL “gsreig quency output, and the arrangement
ment as required for satisfactory rectifica- condense;mgrfgsesnts high- described in this article does, in fact,

tion without high-note loss.

permit of a very considerable reduction in

One other point should be noted in conclusion. No  this total shunt capacity as compared with the original
mention has been made of the ‘‘Miller effect’” input grid rectification circuit.

NEWS FROM THE CLUBS.

North Middiesex Field Days.

The spring programme of the North Middle-
sex Radio Society includes a series of lectures
cntitled *IFrom Ether to Lar.” in which the
lecturers discuss stage by stage a typical re-
ceiver. beginning with the aerial system, and
concluding with the loud spcaker.

On  Saturday, April 25th, members of the
Society visited the air port at Croydon, as
well as the Mitehamn Direction Finding Sta-
tion. Arrangements are well in hand for
summer ficld days. The ftirst event of this
kind was held on Sunday last, May 17th, when
a obile trausmitter was in operation.

Particulars of the society will be gladly
supplied to intending members by the Hon.
secretary, Mr. M. P. Young, 40, Purk View,
Wynchgate, N.21.

cocoo

Field Day Open to AlL

Members of all radio societies are invited
to partleipate in a direction-tinding competi-
tion to be lheld on Sunday. June 21st, under
the auspices of the Golders Green and Hendon

Radio Scientific Society. By way of uovelty . = BT - i -
the transmitter will be mobile, while the v - 7
direction-finding groups will occupy lixed posi- : FORTHCOMING EVENTS.
tions.  Full particulars of the event can bLe ;
obtained from the lon. Secretary, Lt.-Col. H. H WEDNESDAY, MAY 20th.
Ashley-Scarlett, 0[.8.0., 60, Pattison Road, E Glovcester and  District Radio Sveiety.—
RUCR At 7.30 p.m. At the Wessex Hofel. (1)
: Calibration of Receivers on 160 Metres
LR | for Subsequent Field Days. (2) Discws-
sion on " Tuned and Untuned Screen
10-mile Transmitter Hunt. i

: Grid.”
A hidden transmitter hunt will be held by ¢ Muswell Hill and District Radio Society. -

i 5 A H At .1 i School

Slade Radio (Birmingham) on Sunday, May 'l',lht‘nlarf'n’f A'.l‘s,l Tl‘,('cl,[,::‘,:;?:uwh‘"‘b’”‘
31at, when a number of netnbers with DI H My, H. V. Abbdtt.

séts will endeavour to track the ether dis- s

turber to its lair. The members will work i THURSDAY, MAY 2ist.
individnally, and will start from positions i Ilford and District Radio  Socicty.—dt
approximately ten miles from the transmitter. the Wesloyan Lnstitute, Cleveland Road,

The Society bas just helid the sixth of its H Righ Road. Talk by Mr. H. 1. Carr on
popular junk sales, at which a qguantity of s  Cabinet, Work in Roceivers and Loud
snrplus apparatus changed hands to the satis- ¥ Speakers.

Slade Radio (Birmingham}.—At 8 p.om.

Taction of alll concernedl: 4t the Parochial Hall, Broomficid Road.

Full particnlars eoncerning the Society and

the arrangements in regard to the coming ftield : Sf’:'ﬁwgz' Illrl”li'“l:cr;zilh l",’;';:"‘f:f »,D,f'
day can be obtained from the Hon. Seeretary, i Cambridge Instrument (o 'i.t.'l). . €
11Q, Hillaries Rowd, Gravelly Hill, Birmingham, § Woodford, Wansteud und District  Radio
: Sociely.—At 8 p.m. At 20 Hiuh
Street, Wanstend. General  Businesy

Meeting.

How to Choose an M.C. Speaker.

Mr. P. K. Turner, an honorarvy temher of
the Muswell Hill and Distriet Radio Society,
gave an informative lecture on moving-coil toud
speakers on May O6th. DMembers benefited con-
siderably from the useful hints given on dis-
criminating hetween good and bhad comomercial
produets, and the advice on where to look for
good points and for [aults.

On May 13th Mr. A, F. dall, of Philips
Lamps, Ltd.. lectured on short-wave adaptors.

lon. Secretary, Mr. C. J. Witt, 3%, Coniston
Road, N.10.

PORTABLE RECEIVER DESIGN.

Some insight into the prohlems associated
with the development of a receiver lor coul-
mercial production i3 to be gained from the
pamphlet, " Some Notes on the Design of a
Battery Operated Portable,” reeently issued hy
Messrs. Murphy Radio, Ltd., Broadwater Road,
Welwyn Garden City, Herts. The receiver deult
with s the Murphy Radio Type B4 Portable,
and the arguments leading up to the final
halance hetween range, selectivity, quality of

reproduction, economy of operation, and cost
are given in logical sequence.

NO «“ TRADE DEPRESSION ' HERE! At Hollinwood, Lancs, Messrs. Ferranti, Ltd. The bhooklet, which runs to fifteen pages, is
are busy on the construction of extra buildings. The photograph shows the frame- attractively produced and well itlustrated by
work of the new foundry which will increase the available space for the manufacture curves and photographs. Copies are ohtainable
of radio receivers. from the above uddress, post free.
A 10
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4 SET designed for quality reception of

the alternative programmes from a lecal
regional station is of wide appeal. Having
described the circuit arrangement and given
seneral details for construction, this artielz
is mainly devoled to the modifications neces-
sary when using other fvpes of valves to
those originally mentioned.  The issues of
this journal of March 25th and May
13t describe the making-up of the am-

o NG S S S S

plifier end the modifications

i SHE local station
quality set, with
provision for the

playing of gramo-

phone records, repre-
sents to a large num-
bher of lsteners the
acme of  receivers.
The construction of
such a set 1s simple
and the results are
outstanding provided
that the right valves
are chosen and that
they are correctly run,
Additional details
mayv, therefore, be use-
fully given to add
latitude in the choice
of valves. No stipula-
tions have beenn made
in the sclection of com-
ponents, and onc must
onlyv bear in mind that
the resistances must

have an adequate watts rating, that the large-capacity
condensceis shall have a sufficiently high breakdown
voltage, and that the transformers and chokes are of a
reliable class. A list of the actual components used is,

Moterials for two heaing eoils——cebonite or strawhoard fube and o small | Caondensers, farge-en pacity Hypr

aqiantdy of insulated ive,

I Mains transformer, 165 4 465 vaolts. 160 my. :
Joamps. ;o 7500 25 amps.
wsed with com pensating resistance.

Partridye and Jlee).

Iro 3 amps. > 6r.
transformer anay be
(Iich «d Bundy ar " Parpeho.””

Further Details of an Easily Built
Radio=Ciramophone.
By F. H. HAYNES.

LIST OF P'ARTS.

5 for radio reception.

3o wmfds 302 mfds, ;S0 mfd oy 1,5000,
D.C. test (Zevith-type, Hipdra).

Mieu dielvetric Condenscrs > 1, 00001 nofd 0 2. 0.0003 71 - 2 0.01 mfd.
(7.C.C. type 34).

1 H.I'. chole (Watmel).

= E == SN

however, given as a guide.
Already readers have in-
dicated a desire to use
valves they have to hand.
The suitability of alterna-
tives has, therefore, been
pursued, bearing in mind
the requirements of grid
and anode voltages and the
associated modifications to
the Tesistances. In addition,
stage gain  measurements
have been made so that the
train of valves is correctly
matched and overloading
avoided. Dealing first with
the H.F. stage, the Mazda
AC/SG may Dbe ingoduced
as an alternative to the Mar-
coni or Osram Msji  With
shghtly higher screen cur-
rent and a lower screen
voltage the potentiometer
from which the screen poten-
tial 1s derived 1s exactly

suitable, the screen voltage becoming 6o. The heavier
anode current demands a decrease in the value of the
anode resistance from 100,000 to 75,000, passing a current
of between 4 and 1.5 mA. In spite of the larger anode

I Smoothing choie (Rich and Dundy, fype L 101) and 1 outpul rhole
(type F.102).

Diegistunces as follows - 2. 100 000 olins © 1. 30.000 oluns centye-tupped -
1,380,000 oluns 1. 15000 okhmes o 20 10000 ohims 1 1300 olimes
1,330 oluns ;1. 150 okms.  In addition. a roltage-regulating ve-
sistance will be needed should the mains transformmer he vound fo
aire an A.C. oulprl of 500 - 500 rcalts. These valuwes suit the
Jollowing ralves : Blarconi or Osram MS4, Mullard 164V, Midiard
164V and Maveani or Osram LS6A.  Alternative ralues are ¢iren
Tor olher valves (wire-wound type Ferranti and Colrern).

Resistunces of the grid-leak tirpe with porcelain holders > 3. 0.5 megohms :
1. 0.25 anegohm ; 1, 10,000 ohms (Loewe resistances and Bulyin
haolders).

1 2opole switeh for change of wareleaqth and 1 3-pole siriteh for change-
arer from radio to grawmophone.  The extra contucts on the latler
switeh provide spacing bticeen the yrid and anode leads which are
connected to it.  (Burne-Jones)

Quiput terminals aswell as aerial el earth terminals on buseboar? monnting
balkclite brackets (Bellina-Lee).

4 Talre holders, 5-pin type (C1ir),

I Valve holler, 5-pin for horizotal wiounting (V. B. Unirversal).

Metal for serecn as well as wanden punels, wprights, tinaed eive anl
eleering.

Voluine control, 50.000 ohins (Colvern), gramophowe motor and pick-up.
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Quality Unit.

current an Increase mav
usefully be made in the
value of the biasing resist-

ance. By substituting 200 Imed
ohms in place of the 150 & oap00,

required for the MSy a

bias of just over 1 volt is
applied to the grid. To e P Ee
accommodate thé Mullard m
S4VB valve in the HF. | i
stage, retain the resistance -

values shown in the screen

and biasing circuits (p. 502 O

t
SCREEN § I

of previous issue) but sub-
stitute 83,000 ohms in the

anode lead.

An alternative to the =
Mullard 164V valve, given
as the detector, is the
Mazda AC/HL. Used as

an L.F. amplifier this
valve passes nearly 7 mA., mia

or with zero grid volts and
arranged as a detector, 12

@ Pl !
mA., assunnng a reduc- { '
tion in the maximum  ©

. . . Practical wiring diagram of the entire H.F. stage. Leads are run by the shortest paths. The
anode \ollage lelI) 200 to coil windings consist of 70 turns of No. 26 enamelled wire or 2in. ebonite formes. The aeriai
150 when Challglllg over. tapping point is 8 turns from the earth end of the coil though the tapping position may be modified

> 0. rad i to give maximum signal strength with adequate selectivity and dependiog upon aerial dimensions.
Retain, therefore, the To provide equal condenser scttings some 5 turns may be removed from the top of the aerial coil.

it S i Ko FWRC . e

The detector and amplifying stages showing the modifications including the addition of H.F. choke,

anode by-pass condensers, tapped anode resistance and radio to gramophone change-over switch.

The centre contacts of the switch are left unconnected, and provide more generous spacing between

the grid and anode leads. The 0.01 mfd. coupling condensers are usually supplied in smaller
containers than those shown.

www americanradiohistorv com

value of tapped coupling
resistance specified, which
was 30,000 olims as an
L.F. amplifier falling to
15,000 ohms by short-cir-
cuiting a  portion when
switched to radio, but in-
crease the value of the de-
coupling  feed resistance
from r10.000 ohms to
15,000 ohms.

While the calculared
stage gain of this valve
used as an amplifier under
these conditions should be
over 20 tiumes, the actual
measured magnification is
of the order of 15, the re-
duction being largely
attributed to the cancelling
effect of the out of phase
voltage fed back from
anode to grid across the
small inter-electrode
capacity. When this vaive
is working from the gramo-
phone pick-up, which ad-
justed by its volume coun
trol to the average peak
output of 1 volt, a peak
signal  potential of 13

af 20)
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Quality Unit.— : it can readily accept, without distortion, the signal
volts is developed at the grid of the next valve. Under applied to its grid.
radio conditions this same potential may be produced The substitution of these alternative valves demands

by adjustment of the potentiometer associated with the a change in the grid-biasing resistance. A single bias-
tuned circuit, and is represented by a fall in the detector  ing resistance of 350 ohms is shown in the circuit diagram
anode current of about 4. In making this observation onpage 502. When using the AC/HL and AC/P valves

it must be borne in mind when a leaky-grid detector while retaining the MS4 a current of 26 mA. is passed

valve is resistance-coupled that the anode potential rises
as a result of the fall in anode current when a signal
is applied to the grid. A detector meter is a useful in-
dicator, but if the car is satisfied with the output the
meter reading is of little consequence. i

[

Matching the Successive Stages.

The alternative Mazda valve in the next stage is the |
AC/P. Passing 13 mA. the correct anode voltage is
obtained when 235,000 ohms is interposed in the anode
circuit. This is made up of 10,000 ohms for decoupling
and 15,000 ohims for coupling. It should not be over-
looked that nearly 4 watts is dissipated over the com- }
bined resistances. A simple calculation of stage gain
with the AC/P valve and 15,000 ohms in its anode gives

PTIWT M vnarty

FREGUEN Y

Curve showing the output delivered into a resistance load from

about eight times when working at normal bias. The 2 radio signal modulated over the frequency range. A curve has
actual magnification measures 5.5. It is rather happy ~ ®/rerdy been given showing the behaviour of the gramophone

that the normal bias of this valve is 15 so that it can a

accommodate the 15-volt peak signal delivered by the by this resistance. To produce the 15 volts bias required
preceding valve. With a gain of 5.5 this stage is ac- by the AC/P a resistance of 580 ohms must be substi-
commodated to the maximum signal voltage that may {uted, and by providing a tapping along this resistance
be applied to the output valve. When 1 volt peak signal at 120 ohms from the left-hand end a bias of 3 volts
is applied to the grid of the detector an 85.5-volt peak may be fed into the gramophone pick-up circuit. An
signal is fed to the grid of the output valve. This valve, increase in the current passed by this resistance results
an LS0A, has a negative bias of about go volts, so that from the substitution of an AC/SG valve in the H.F.

[ 3
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The wiring of the amplifier and rectifier showing the actual routes taken by the leads,
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Quality Unit.—
stage. Becoming 28 mA, the value of the biasing resist-
ance required is 540 ohms with a tapping at 110 chms.

To simplify construction a practical wiring diagram has
been prepared, together with a dimensional drawing of
the wooden frame. To provide for remote control a
small bell-ringing transformer may be attached to the
underside of the middle panel, just over the mains trans-
former. Its primary is left connected permanently across
the mains, the no-load current being, in the case of a
good transformer, of little account. Its secondary feeds
out to the listening point through a pair of wires, the
bobbin of a relay secured near the transformer being in-
terposed in one lead. Closing contact on this pair of
leads pulls up the relay and completes the mains con-
nections. As the relay operating wires are separated from
the supply they are quite sate, but, nevertheless, it is
convenient to use small gauge twin lead-covered wire
for wiring an extension. While the loud-speaker leads
may be similarly run, it is preferable to take two wires
by alternative routes and without lead covering if a high-
resistance loud speaker is to be used at a distant point.
An output transformer with low-resistance loud speaker
and correctly matched to the LS6A valve will remove
the detrimental effects of extension lead capacity, permit-
ting of the use of lead-covered twin wire up to moderate
distances.

Designed primarily for utility, this quality unit may
be stowed away, or, alternatively, may form the interior
of a cabiner suited to its surroundings. It has been sug-

Wireless Y
World
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20, I93e.

PO R PiCK -0 t

Dimensional drawing showing the making-up of the wooden
framework.

gested that a unit such as this may provide broadcast
listening with good quality reproduction to several ad-
joining houses as an alternative to a public relay service.

CURPENT TOPICS

Events of the

LICENCES FOR SET REPATRERS.

Italian radio dealers must now obtain
a licence before undertaking wireless set
repams.

oocoo
THE SILENT OA’S.

In the wake of her recent revolution
Pern has issued a decree prohibiting all
private and amateur radio transmission.
There are about thirty transmitiing
amateurs in Peru. They use the prefix

OA.
6000
BROADCASTING NEW YORK’S
**AIR RAID.™
The great aerial “‘ combat”™ which

will be staged over New York on Friday
and Saturday next is expected to provide
material  for the ideul running com-
mentary.  N.B.C. announcers will be
stationed on various skyscrapers, and the
microphones will be s0 placed thal
listeners will be able to hear much of
the actual noise involved in the *‘ destruc-
tion of the city.”

No fewer than 670 planes will be in-
volved in the muanceuvres, and two extra
machines will carry N.B.C. announcers.
We hope that the announcers will not he
too intimately mixed up in the fray.

Week

H.M.V. ELECTRIC GUIDE.

The Science Museum )
sington now has a new attraction in tl{e of
form of an automatic guide. which 1is

PRESS THE BUTTON.

in Brief Review.

actually a specially designed electric
gramophone developed in the laboratories
The Gramophone Co., Ltd. The
instrument, which has been installed on
= the top floor of the main building. gives
directions where to find particular ex-
hibits, and can also give brief lectures
by six to seven minutes in length. Tt is set
in operation by pressing a button.
0020

PEACE PROGRAMME FROM HUIZEN.

To-night  (Wednesday) the Huizen
broadcasting station (1875 metres) will
give a special programme dedicated to
the cause of world peace.

[e R R0
ENTERTAINS HER
COLONIES.

Contrary to predictions, the French
Colonial short-wave station has actually
started transmissions, using a wavelength
of 25.2 metres. The opeuning cel'em(jny
coincided with the inauguration of the
Paris Overseas Exhibition on May 6th,
when a special “° Far East *" programnme
was sent out.

at South Ken

FRANCE

coon

INTERNATIONAL RADIO CONGRESS?

The advisability of holding an Inter-

national Radio Congress in Paris in con-

nection with the Overseas Exhibition is
A 22

The new
t electrical guide '’ installed at the Science
Museum, South Kensington.
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being discussed by the Central Committee
of French Radio Assoctations.  The
Overseas Exhibition will continue its
run until November, and as many foreign
visitors will attend it is felt that a
splendid opportunity is created for a
réunion of leading radio amateurs and
professionals
0000
M. DOUMERGUE: THE RADIO
PRESIDENT.

M. Gaston Doumergue, the retiring
French President, has established a wire-
less tradition which, we hope, will be
maintained by his successors.  In his
moments of leisure he has constantly re-

sorted to his favourite hobby, and at
one time his recciver was ,enviously
regarded as a ** world-beater " by Irench
aniateurs. Our  Paris  correspondent

relates that when opening technical ex-
hibitions, M. Doumergue has always
lingered longest at the radio section.” dis-
cussing radio problems on terms of
equality with the experts.

0000

PROF. TOSHIWAL'S EXPERIMENT.

Hatred of locusts and other insect pesis
has prompted Prof. (. R. Toshiwal, head
of the wireless department of Allahabad
University, to apply 'for a grant of
£8,625 to attempt to exterminate the
creatures with the aid of high-frequency
radiations. £8,625 seems a lot of oney,
but we wish him Inck.

0000
ELECTRICAL MUSIC.

A congress to debate the possibilities of
radio-electric mmsical instruments will be
held by the Berlin Central Institute of
Education from July 6th to 8th next.
It is likely, we understand, that a concert
will be arranged in  which thermionic
oscillators of various kinds will provide
the music.

Discussion will also ceutre on the
development of music specially composed
for broadeasting.

0000
“THE COW CAME BACK.”

French radio journals are noting with
delight the return of the tale, originally
hatched in Ifrance two or three years ago,
concerning the farmer who increased his
cow’s output of miltk by installing a loud
speaker in the milking shed. Apparently
the story has goue all round the world.
and is now returning to roost in the lesser
journals of the land that gave it birth.

0000
LOUD SPEAKERS ALOFT.

The Rev. Dr. Christopher F. Reisner,
of New Yourk. is being publicly acclaimed
for protesting to the police against an air
pilot who ‘‘vociferously insulted Easter
Sunday with loud speaker advertising.”
According to the clergyman, the 'plane
flew over the city and suburbs on the
Sabbath morn. announcing a proprietary
article so blatantly that residents shut
their windows.

It the charge can be substantiated we
are on the side of the earthbound angels.
o000
ALBERTA FAVOURS B.B.C. PLAN.

Without debate or dissent, the ILegis-
Jative Assembly of the Province of
Alberta, after heaving in glowing terms
of the operation of broadcasting under

A 23
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national auspices in Englanrd and Ger-
many, has passed the following resolution
and forwarded it to thie Dominion Parlia-
ment meeting in Ottawa ; °* Resolved,
that this assemblv believes that the best
interest of (‘anada will be served by the
adoption of the policy of national owner
ship of radio broadcasting, and would
recommend that the Federal Farliament
enact necessary legislation giving effect
to the recommendations of the Aird
report,”’ The Aird, or Royal Commis-
sion, report recommended Government
ownership and operation, but considera-
tion of it is being hLeld in abeyance in
Ottawa.
0000
RADIO FLYING SQUAD FOR
FRANCE.
The first tangible evidence that France

is proceeding with her scheme for a wive--

less network to combat crime is the erec-
tion of two 150 ft. masts ou the voof of

RADIO ON THE AIR ROUTES. A
glimpse in the wireless operator's corner
in one of the ‘“ Kent' type flying bhoats
intended for the Genoa-Alexandria seciion
of the Indian and African air routes. The
Marconi equipment includes an A.D. 18a
transmittec with a range of 500 miles.

the Home Office building in Paris. The
station here will form the nucleus of a
system with tentacles in Strassburg,” Mar-
seilles, Lyons and Bordeaux, and other
provincial towns. OQur Paris correspon-
dent adds that a flying squad is to he
equipped with mobile sets.
0000

CURBING THE CONTROL ROOM.

How much a control room engineer
may interfere with the output from the
orchestra in the studio has long been a
bone of contention between the musical
and  technical staffs of broadcasting
organisations. Apparently the discus-
sion will be at an end so far as the new
Budapest transmitter 1is concerned, for
the plans include the provision of «a

- www americanradiohistorv com
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sound-proof glass case to accommodate

the conductor, who will hear his orchestra

as it is heard by the radio listener.
‘"ooo0o0

TAKING NO RISKS!

Said to be aimed at the Rev. *“ Bol ™
Shuler, the militant broadcasting pastor
of Los Angeles, whose right to operats
a radio station is now being adjudicatedd
before the Federal Radio Commission, w
" Radio Slander *’ Bill has been passed
unaminously by the California  State
Senate, writes owr Washington correspon-
dent.

o000
TRADE DEPRESSJION?
Despite the prevailing industrial de-
pression, eliminator and battery manu-

facturers report large profits during the

past year. DMessrs, E. K. Cole, Ltd.,

scored a unet profit of mnearly £106,000,

while the directors of the Ever-Ready

Co. (Great Britain), Ltd., report a net
gain of £306,110.

0000

HUNGARY IN A HURRY. _ R

*“ The immediate construction of a 150-

kW. broadcasting station in Budapest ™’

is provided for in Hungary’s new radio

Toact.

We shall listen for it to-night.
. 0000

INTERNATIONAL COCK-CROWING.

The Kootwijk transmitter keeps up
regular communication with the Dutch
East Tndies. A short time ago, according
to our correspondent, while the studio
windows were open iu the early morning
a  neighbouring chanticleer began to
“procdaim the morn’: this *‘broad-
cast ' was picked up by the microphone
and transmitted to the Far East, where
in a few minutes all the roosters within

hearing ol the loud speaker awukened a °

joyous chorus.

02000
PROGRAMMES FROM U.S.: BUT
NO ‘““ADS"!
Convinced that a tremendous market

exists in America and abroad for short-
wave radio sets, Short Wave and Tele-
vision  Laboratories, Inc., of Boston,
plans to enter into a co-operative arrange-
ment with Aviation Radio, Inc., of New
York City, whereby they will combine
to develop an international relay broad-
casting network, using the four vrelay
short waves now assigned to aviation
radio, writes our Washington correspon-
dent,

American ‘programmmes would be sent
abroad on a regular basis, and American
listeners would be urged to acquire re-
ceivers that would not only tune domestic
shovt-wave stations, but also the short-
wave broadcasters of foreign countries.

It is explained that under rules of the
Federal Radio Commission, progranunes
relayed by short waves must be non-com-
mercial in character. The return to those
who seek to develop the short-wave
transmitting and receiving field would
come entirely from their markets for re-
celving equipment. Just  as  regular
broadcasting was first developed without
advertising to stimulate the sale of radio
sets, it is believed that relay broadcasting
can be developed to the same end once
the public is aware of the excellence of
the short-wave programmes.
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A NEW TRANSPORTABLE! c:exse; e o

Amplion Battery Model

A Long-=range, Self=contained Receiver.

radio technicians to concentrate their efforts on

the development of mains-operated broadcast
receivers; those who have not access to an electrical
supply system may feel, with some slight justification,
that they are being neglected. But so long as carefully
designed battery-fed sets with as good a performance
as that of the Amplion ‘*Cabinet Portable’’ are avail-
able, there will be few real grounds for complaint,
because, with regard to sensitivity and quality of re-
production, it compares well with mains-operated sets
of sinular design. There is the additional advantage
that, although the set is not really a portable in the
generally accepted sense of that expression, it is light
and compact enough to be taken almost anywhere, and
is independent of any external sowrce of current
supply.

Being primarily intended to be
moved from room to room, the set
s mounted in an upright cabinet of
polished walnut, which is fitted with
carrying handles. All controls are
grouped on a horizontal panel at the
top, and, as a hinged lid is pro-
vided, these mechanical details are
not obtrusive. A turntable is fitted
to the cabinet, so that full advan-
tage may be taken of the directional
properties of the frame aerial.

The medium- and long-wave
frame aerials are connected in series,
a similar arrangement being adopted
for the tuned anode coils which
serve as a coupling between the first
two valves. The second H.F. am-
plifier is linked to the detector by a
choke ; grid rectification is used.

@F late there has admittedly been a tendency among

Electrostatic Reaction.

Elaborate precautions are taken to
separate H.F. and L.F. components
in the detector anode circuit, and at
the same time provision is made for
passing back a sufficient proportion of the detector cir-
cuit H.F. energy for reaction effects. Regeneration
takes place between this circuit and the second H.F.
valve grid, and is controlled by a small variable con-
denser. It will be seen from the accompanying diagram
that, so tar as H.F. energy is concerned, the detector
apode circuit is ‘‘returned’’ to an artificially located

Front view of the receiver, with lid open.

receiver with built-in frame
aerial and loud speaker.

CIRCUIT: Twe H.F. slages
(one tuned, one untuned),
followed by grid detector and
transformer-coupled pentode
outpul valve.

SPECIFICATION z
|

centre ~point in
the valve fila-
ment circuit by
means of a po-
tentiometer. It 1s
claimed that this
rather unconven-
tional arrangement provides good reaction control on
both wave bands without affecting tuning. It would
also seem probable that it greatly increases the real
effectiveness of the aperiodic H.F. stage.

CONTROLS: Two tuning con-
densers, reaction, and com-

bined on-off and wave-range
swilch,

Matched Output Circuit.

Straightforward transformer coupling is used between
the detector and pentode output valve, in the anode
circuit of which the windings of a balanced armature
loud speaker drive unit are connected. These windings
are specially designed with a view
to the relatively high impedance of
the pentode.

As all the apparatus is mounted
in close proximity to the built-in
frame aerials, it will hardly be
necessary to say that extremely
thorough metallic screening is pro-
vided.. Components associated with
each individual H.F. circuit are
mounted in separate boxes of tin-
plate, the joints of which are sol-
dered. Separate screening is pro-
vided for the wvalves, and it s
noticed that the loud speaker is con-
nected by wires with braided metal-
lic covering.

Mechanical interconnections for
the ““ganged’’ wave-range and on-
off switches are cleverly devised;
and, in view of the trouble that is
so often given by defective contacts,
it is reassuring to note that these
components show no tendency to de-
velop intermittency.

Regarding operation conditions
for the valves, anode voltages actually recommended
are indicated on the circuit diagram. The pentode grid
1s worked at g volts negative ; this rather high bias volt-
age accounts for the fact that total anode current con-
sumption is restricted to some 12z milliamperes. The
L.T. accumulator cell is of the Exide unspillable type,
and has a capacity of 24 ampere-hours.
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Complete chassis of the Amplion cabinet portable and, below, plan view of the receiver unit.
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A New Transportable.—

A multiplicity of controls has been avoided, but those
fitted seem to be quite sufficient, and one does not feel
the need for making any adjustments for which ‘pro-
vision is not made.

Edgewise dials mounted on a horizontal panel might
at first sight seem inconvenient, but actually they are
casily manipulated, although the process of tuning can
hardly be carried out properly except when the operator
1s standing up.

Range is distinctly good, particularly on the long
wave-band, and any greater sensitivity than is provided
by the set could seldom be usefully employed. Reaction

Wireless
World

MAY 20th, 1931.

impedances must have been skilfully done, as there is
a good bass response, together with a sufficiently well-
marked upper register to give brilliancy to reproduction.
No resonances are so pronounced as to be objectionable,
and, considering the modest anode wattage, volume is
highly satisfactory.

It 1s seldom that the directional properties of a frame
acrial can be turned to better account than in the case
of the Amplion set as an aid to avoiding interference.
This feature, in conjunction with the natural selectivity
of the tuned circuits, allows the receiver to be operated
successfuliy in the neighbourhood of a high-power
station.

+ 57 VOLTS

+ 108 VOLTS

", N

+ 75 VOLTS

_f:{‘:::: = —=oy
() [nr-
A
-.A’J_
1L
oE
- > +
| T
|
LT
L +

Circuit diagram of the Amplion recciver.

is there to be used, but,-except for real long-distance
work, there is no need to adjust this control critically.
The unconventional system embodied in this receiver
proves to be highly satisfactory, as changes in feed-back
capacity do not introduce any serious variations in
tuning. There is no trace of overlap on either band,
and constancy over the tuning scale is well above the
average.

Judged in comparison with other battery-fed port-
ables, no complaints whatever can be made on the
score of quality. Matching of valve and loud speaker

A fuse lamp (not shown) is interposed in the negative H.T. lead.

It is a somewhat laborious process to remove the
receiver chassis from its container for test or repair,
but, as construction throughout is sound and robust,
the need for doing this should seldom, or never, arise,
even if the set is subjected to much rougher treatment
than a transportable of this type should ever receive.

In any case, most ordinary circuit tests may be made

by taking off the top and rear covers. .

The receiver is made by Graham Amplion, Ltd., St.
Andrew’s Works, Slough, and its price, complete with
all batteries and valves, is 22 guineas.

Next Week’s Set Review :—BON MARCHE * SUPER-SIX” RADIOGRAM.
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UNDIASED

BY FREE GRID

A Gramcphile Asks .

FRIEND who thinks that,
A because 1 borrowed a garden

roller from him last summer
(and forgot to return it), he has the
right to ask me any fool question he
likes, button-holed me the other day
and asked what was the power
output measured in milliwatts of an
ordinary ‘‘acousiic’’ gramophone.
He amplified his question by stating
that he proposed to replace his
existing gramophone by a home-
constructed gramophone amplifier
and loud speaker, and before he
set to work on the design he
wanted to know the power output re-
quired from his last valve in order to
give him the same volume as he
obtained from his existing instru-
ment. I replied that the output of
a gramophone was not measured in
milliwatts, but I saw what he was
driving at, and as I frankly did not
know the answer I fobbed him off by
telling him that he ought to be
ashamed of himself for not being

¢ . .. ought to be ashamed of himself.”

able to work out such a simple
problem, and that T had not time to
stop now, but would work it out for
him at some future meeting when
time was less precious.

. . . And Is Answzred.

His trouble set me thinking, how-
ever, and I adopted his question as
my own and propounded it to several

= Bl

experts—self-styled and otherwise——
and the opinions I received were as
varied as those obtainable by knock-
ing at every door in Harley Strest and
seeking advice re a cold in the head.
It is, of course, very difficult to com-
pare the undistorted power output of
a loud speaker reproducing a record
via an electric amplifier and that of
an ordinary gramophone because of
the unfortunate necessity of de-
liberately restricting the bass when
making a record. Not even the best
of ordinary gramophones fitted with
the largest and most cunningly de-
vised horn compensates for this in
anything like the manner which is
possible with electrical equipment.
As the result of various opinions that
I collected I finally arrived at the con-
clusion that the output of a good
ordinary gramophone was equal to
that of a good loud speaker fed by an
output valve having .an undistorted
output of 750 milliwatts, and there 1
must leave it, although I should
gladly welcome opinions on the sub-
ject from readers.

Grewing Pains at Olympia.

Readers of this journal will have
probably noticed the announcement
that this is the last year in which the
National Radio Exhibition will be
held in September and the last year
in which it will be held in the two
smallest of the three Olympia build-
ings. This year, by the way, there
will be a great deal more space, as
all three floors of the new Empire
building are bting utilised instead of
one floor only as was the case last
vear. It is surprising to me how
rapidly radio has grown and I well
recollect that even after it had
reached Albert Hall status in 1924,
after graduating from the Horti-
cultural Hall and the White City, the
“*Dismal Desmonds’’ croaked out
their prophecy that it could never
fill even the ground floor of the New
Hall at Olympia. Next year and for
the four succeeding years it will be
occupying the largest and oldest of
the Olympia buildings. 1 venture
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boldly to prophecy that in two years
time the Radio Manufacturers’
Association will find even this build-
ing too small for them and that by
the end of the five years they will be
renting the whole of the space at
Olympia ; in fact, the Exhibition will
be bigger even than the motor show
in all its glory.

August or September?

I am wondering, however, whether
the public will take kindly to the
holding of the Exhibition in the latter
part of August instead of in the latter
part of September as hitherto. The

reason for the change, of course, is
in order to allow radio manufacturers
to deliver the new season’s sets and
components to their customers at the
commencement of the radio season,
i.e., when the clock goes back, in-
stead of during the rush of the

Still on their holidays,

Christmas season as is usually the
case nowadays. Although this new
arrangement will prove of great con-
venience to the great wireless public
in this respect, I am afraid that many
of them will find themselves still on
their holidays when the Exhibition
tukes place, and a great deal of
annovance will occur due to this state
of affairs. Failing earlier holidays,
the Exhibition organisers will have to
run cheap one-day excursions from
all holiday resorts, or to arrange that,
on pavment of the usual price of
admission, a complete package of
catalogues and pamphlets, such as is
collected by the normal visitor, be
forwarded on. My suggestion, how-
ever, is the issue of a ‘‘Super-
special ** supplement by W. W.
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How an Alternating Current can be Represented by a Straight Line.
By S. O. PEARSON, B.Sc., AM.IEE.

MONG the vast numbers of those interested in the
reception of broadcast programmes there is a
very large proportion’ who take a keen interest

.in the design and construction of their own receiving
sets.  Many of these are fortunate in having had vary-
ing degrees of technical training in clectrical engineering
and allied subjects, and so experience little or no diffi-
culty with the alternating current

theory as it applies to receiving cir- ... S —

[y

through one of its maximum values as the voltage wave
is going through a zero value, and vice versa.

The Meaning of a Vector.

It is when the learner first realises that the extent to
which two waves are out of step, namely, the phase
difference, has to be taken into consideration when these
waves are added, subtracted, mul-
tiplied, or divided, that his peace of
It is in

cuits.
On the other hand, there are a
great many amateurs who have

found it necessary to make, on their
own accounts, a study of the cle-
mentary  theory of  alternating
currents  before they could make
satisfactory progress. And it is sur-
prising what a high degree of pro-
ficiency is attained by the majority
of those who are really keen. The
fundaniental ideas of alternating
currents, and the mcaning of resist-

KNOWLEDGE of the properties of
alternaling currents is essential if
the arrangement of and the reasons for the
valves used in the radio and audio-
frequency circuils of a receiver are fto
be properly understood. Direct current
circuits depending essentially on an
acquaintance with Ohm’s law are readily
followed, but to grasp the action of alfcr-
nating current circuits such as those
carrying H.F. and L.F. currents one
must  know the significance of phase
difference, which is best followed by
reference fo the vector.
With the aid of analogies this article

mind is temporarily upset.
this respect that alternating current
calculations differ so widely from
those relating to direct currents, and
the mormal mathenatical treatment
of the subject is, of course, only in-
telligible to those who have had
special preliminary training.  But,
fortunately for those wlhio have had
no mathematical training beyond
ordinary arithmetic and the simplest
laws of algebra, there is a very
simple means by which alternating

ance, reactance, and impedance,
seem in general to be readily grasped
after quite a small amount of study.

clearly explains the
complicated mathematical reasoning and

veclor, avoiding )
current calculations can be made

For instance, it is soon learned that,
for a simple resistance, Ohm’s law
can be applied precisely as in the case of D.C. circuits,
and that the current in the resistance is exactly in step
or in phase with the potential difference or voltage
between its ends. Similarly, it is readily appreciated
that inductance in an A.C. circuit gives- rise to react-
ance, which may be defined as the opposition to the
flow of an alternating current, due to the ““ back clectro-
motive force”’ set up in the coil or circuit by the alter-
nating magnetic field produced by the current itself.
The value of the inductive reactance in ohms is given
by X =2zfL, where L is the inductance in henrys and
f is the frequency in cvcles per second.  After very
little experience, it is realised that the induced E.NLF.
produced in a coil by a sine wave of alternating current
is represented by another sine wave just a quarter of a
cyde out of step, meaning that the current is Just passing

assuming only an ordinary knowledge without recourse to complicated
; . , I 1 Thi
of arithinetic and eclementary algebra. mathematics. This refers to the use
of wectors.

In the first place, let us get a clear
conception of what is meant by a vector. There are
many quantities which possess, besides magnitude or
value, some other quality, such as direction. A
mechanical force is a case in point; to specify a force
fully it is necessary to state both its magnitude and the
direction in which it acts. Now, a vector is a simple
straight line, whose length is made to represent, to a
suitable scale, the magnitude of such a quantity, and
it is drawn in such a way as to indicate the direction
assoclated with that quantity. Anything which has both
magnitude and direction is called a ‘‘ vector quantity.”

The Effective Value of an Alternating Current.

An alternating quantity, such as a current or voltage,
which varies with time according to a simple sine law,
thus giving a sine wave when plotted as a graph against
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The Vector Explained. —

time, can also be represented by a simple straight line
or vector, but in a somewhat different way from that
relating to a force, as explained above. To begin with,
an alternating current is one which is changing in value
from instant to instant, and therefore has no fixed mag-
nitude; but it varies between two definite and equal
maximum values in the alternate directions round the
circuit—that is, between the positive maximum value
and the negative maximum value. Now, an ammeter
re: 1ds the effectwe value of the alternating current, where

““effective value’’ means the value of the direct current
which would have the same heating effect as the alter-
nating current in a given fixed resistance.

For mathematical reasons the effective value is often
called the ““ Root Mean Square '” value, or R.M.S. value.
We are not, however, at present concerned with these
details, but it is of great importance to bear in mind
that the effective value is a definite fraction of the maxi-

I a
TIME—

CURRENT

t CYCLE——— =

-—————TIME OF

Fi3 1.—A sine wave of alternating current. If I,,, is the maximum
" value in each direction, the R.M.S. value is I'=0.707 I,,.

mum value attained by the alternating current every
halt cvcle. When the current is represented by a sine-
shaped wave, as in Fig. 1, it should be realised that
the curve is a graph of current plotted against time, and
does not vepresent a ‘“wave’’ in the true sense of the
word-—that is to say, it is not a wave moving along the
base-line.

Length of Vector Represents R.M.S. Value.

For a sine curve of current the effective, or R M.S,,
value is 0.707 of the maximum, or peak, value; if I,
represents the maximum value of the current, as shown
in the diagram, the R.M.S. value will be 0.707 1,,. For
instance, if an alternating current of this wave-form
reaches a maximum value of 10 amperes in each direc-
tion. the R.M.S. value will be 7.07 amperes. This simply
means that a direct current of 7.07 amperes would
generate the same amount of heat per second as a sine
wave of alternating current fluctuating between maxi-
mum values of plus and minus 1o amperes in a given
fixed resistance. So, henceforth, it will be understood
that when the strength or value of an alternating current
is mentioned, reference is being made to the R.M.S.
value, unless otherwise stated ; and similarly for electro-
motive forces and voltages.

Now, when we come to represent an alternating.cur-
rent or a voltage by a vector, the length of the latter
may conveniently be drawn to represent the R.M.S.
value of the alternating quantity to some suitable scale.

ey
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For instance, a current whose R.M.S. value is 20 milli-
amperes could be represented by a straight line 10
centimetres long, so that one centimetre corresponds
to 2 milliamps., and so qn.

The Question of Time.

So much for the length of the vector! Now we must
consider what other qualitics are possessed by an alter-
nating quantity. In the case of an ordinary force act-
ing on a stationary body, both the magnitude and the
direction of the force are fixed. But, as mentioned pre-
viously, an alternating current changes its value from
instant to instant, and so the question of time is in-
volved. By the adoption of the R.M.S. value, or the
value of the equivalent direct current, to represent the
useful magnitude of the alternating current, the ques-
tton of time and direction appears to have been
eliminated altogether, but this is only true for a single
current which is not in any way referred to other cur-
rents or voltages in the circuit. For instance, if we
know that a certain wire is to carry an alter nalmg
current of 10 amperes we can decide upon the minimum
size of wire that can be safely used, without knowing
anything further about the current; no relationship to
any other current or to a voltage is inferred. And-so
for a single current such as this the vector representing
it can be drawn in any arbitrary direction, such as hori-
zontally or vertically, or at any angle to the sides of
the paper, as shown by the line OI in Fig. 2.

But when there are two separate currents, or a current
and an E.M.F., to be represented by two respective
vectors, the sine waves representing them may or may
not be in step, and it becomes necessary to arrange the
corresponding  vectors or
lines in such a way that they
give a measure of the extent
to which the two waves are \ -
out of step or out of phase,

ROTATION

and at the same time indi- \
cate which of the two alter- | o /l
nating quantities is in ad- \v\ J/
vance of the other as regards Bl ot
time. This means that each -

vector will have to indicate,
not only the R.M.S. value
of the alternating quantity 1t
represents, but also the pass-
ing of time.

Now, time is usnally re-
corded by something which
is in continuous metion ; for
example, the hands of a clock, or the rotation of the
earth on its own axis, rotational motion being the most
convenient kind for registering the passage of time. This -
idea is introduced in connection with vectors representing
alternating currents and voltages. For instance, although
the vector OI shiown in Fig. 2 is drawn in a certain posi-
tion on the paper, the reader must imagine that the
vector is rotating about the end O, like one of the spokes
of a wheel or the hand of a clock, and further, that the
speed of rotation is absolutely constant. Then the angle
turned through in a given time interval is a measure of
the length of that interval.

Fig. 2.—A sine wave can be
represented by a straight line,
called a vector, rotating about
one endl. The length of the line
Ol gives the R.M.S. value of the
current. For reasons explained
in the text the vector rotates
about the end O, making one
revolution per cycle of the
current.
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The Vector Evplained. —

An Analogy.

To clarify this idea, let us consider a wheel rotating
at a speed of, say, 50 revolutions per sccond. Then a
particular spoke would be rotating, like the vector, about
one end at the same speed as the whecl; and therefore
in 1/50th second it would turn through just one revo-
lution, or 360 degrees. So in 1/To00th of a second it
would swing through 180 degrees, in 1/200th seeond
through go degrees, and so on; and, reversing the pro-
cess, if the spoke is found to pass through, sav, 6o
degrees in a short interval of time, that interval will be

% 60
— second.
1007 180 300

The only difference between the analogy of the wheel-
spoke and the actual vector is that whereas the spoke
is really rotating in the physical sense, the vector repre-
senting the alternating current has to be imagined by the
reader to be rotating, the angle at which it is drawn on
the paper merely representing the position of the vector
at some arbitrarily chosen instant. Here we can extend
the analogy of the wheel and spoke ; for instance, sup-
pose that all of the spokes but one are painted white,
the remaining one in which we are interested being
black. 1If the wheel is rotated at a sufficiently high
speed not one of the spokes will be distinguishable to
the eye. Now suppose that a photograph of the rotat-
ing wheel is taken against a white background with a
high-speed camera, so that only the black spoke shows
up in the finished print. Then, obviously, the angle
at which this spoke appears in the photograph will de-
pend entirely on the instant at which the photographer
released the shutter of his camera, the spoke being shown
in one of the positions through which it passes every
revolution. In the same way the current vector OI is
shown in one of the positions through which it s imag-
ined to pass cvery revolution.

Direction and Speed of Rotation.

So far no reference has been made to the speed and
direction of rotation of the vector OI in Fig. 2 except
that it revolves with constant speed. It is the usual
convention in this country to consider the vectors to
rotate in the anti-clockwise direction, as indicated by
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the arrow in the diagram, and therefore when the arrow
is not included this assumption should be made.

Now, as regards speed of rotation, since the alternat-
ing current represented by the curve of Fig. 1 passes
through a particular value, such as ab, say, on the rising
part of the positive half-wave, once everv cycle, that is
to say, since the point corresponding to b is repeated
once for each succeeding complete cycle, and as the
rotating vector of Fig. 2 must pass through a particular
angular position once every revolution, it follows that
the vector must make as many revolutions per second
as there are cycles per sccond. In other words, the
rotational speed of the vector in revolutions per second
must be equal to the frequency of the current in cycles
per second. Oune revolution of the vector corresponds
to one cycle of the current, a quarter of a revolution, or
go degrees corresponds to a quarter of a cycle, and
so on.

In its fullest sense a rotating vector must convey all
the information that can be derived from the correspond-
ing sine wave itself; that is to say, we should be able to
read from it the instantaneous value of the current at
any instant we choose. This would involve making the
length of the vector equal to the maximumn value of the
alternating quantity and not to the effective value, as
intimated previously. But, except in very specialised
work, it is nevey necessary to know any of the instan-
taneous values other than the maxima, and it is, there-
fore, much more practical to employ R.MLS. values for the
lengths of the vectors, as this obviates the necessity of
using the factor o0.707."

When there are two alternating quantities of equal fre-
quency they avill be represented by two respective vec-
tors each rotaling at the same speed, and, therefore, the
angle (if any) between these two vectors will be a fixed
one in spite of the rotation, just as the angle between
two spokes of the wheel already considered remains un-
changed. So the next step is to see how this fixed angle
between two rotating vectors represents the phase differ-
ence between the two corresponding sine waves.

(To be concluded.)

U Those readers who desire further clementary details in this
respeet are referred to the article on sine waves by the present
writer in The 1Wireless World of October 16th, 1929, under the
heading of « Wireless Theory Simplified,”
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Broadii

The Time Has Come . . .

The idea of waging a ‘ power war "
between European broadeasting stations
has always been discouraged in these
columns, but there comes a time when
the sword must be unsheathed . . . etec.

That time has surely come for British
broadcasting with the reconditioning of
Daventry 5XX.

[sXeNe o]

More Power from 5XX.

Mr. Noel Ashbridge has himself an-
nounced that Britain's one and only long-
wave station is about to be rebuilt, but,
from what I can gather, there is a dis-
position at headquarters not to -increase
the existing power output, which, nomin-
ally at all” events, is in the neighbour-
hood of 35 kilowatts (Geneva rating).

Compared with the power, or projected
power, of some of our close Contineutal
neighbours, this is ridiculously low.

cooo
Our Forceful Neighbours.

No one, of course, wants a 100-kilo-
watter al Daventry spreading itselt all
over the veceiver dials and blotting out
cur old friends Radio Paris and Konigs-
wisterhausen, though, sadly enough, it
is our old friends themselves who are pil-
ing on the kilowatts in a way which will
soon put Daventry in the shade. This
fact alone wmight be held insufficient to
Justify a power increase to 60 kW.. hut
sonie ot the well-fed listeners m the south
may perhaps overlook the claims of that
multitude of British licence holders who
derive all their programmes from5XX.

0000

The Only Solution,

Many of them will be outside the scope
of the Regional scheme, and, unless an
alternative long-wave prowramine s
found possible, the most they can hope
for is an improvement in the curate’s-
egu-like transmissions from Daventry.

No doubt a modernised transmitter
would lielp, hut the real solution requires
a good many more kilowatts.

[eReRoNe]
The Derby.

The Derby will form the subject of a
running  commentary again  this vear,
when it is run on June 3. Mr. R.
Lyle, the well-known racing correspon-
dent, will be responsible for the deserip-
tion, which listeners to the National pro-
gramme will hear.

00020

“G.B.S.”

A speech by Mr. George Bernard Shaw
is to be heard by National listeners on
May 30th. His subject will be *‘ Saiut
Joan,” und the occasion is the five hun-
dredth anniversury of her martyrdom.

A3T

Wireless
World

By Our Special Correspondent.

Power of 5XX.— Bach Cantata
Surprise. — No Alternative. —
Second. in Command.— N.B.C.
President on Sponsored
Programmes.

Ten Sundays Without Bach.

The Bach Cantatas are to cease—f{or
ten Sundays' Then they will be resumed
with fresh vigour. I learn that the break
will oceur fromn June 28th to August 30th
inclusive.

Last vear there was a short gap in the
series during the holiday absence of the

FUTURE FEATURES.
National (261 and 1,554 metres).

DAy 26TH.— The Stuge  Revolves.”
feature programme by John ‘Wntt. X
May 27TH.—Speech by the Prince of

Wales at the Wireless for the Blivd
Fund Dinner, retayed from Cioth-
workers' Hall.

May 28ti.—svinphony Concert.

Max 20TH.—" Assault on Professor Welt-
mann,” a play, by Felix Mendeis-
sohi.

Alw o 30T —Mr. G Shaw @

Saint Joan.”

Bernard

London Regionat,
May 2370, — Gétterdidmnierung,”” Act 2,
from Cavent tiarden Gpera House.
May 27tn.— The Stage Revolves.”
May 28Ti.—Vaudeville.

May 29Ti.— The Magie Flute,’ Act 1.
from the ©pera House, Uovent
Cearden.

May  30TH.—Programme  of  Students
Sonyg

Midland Regional.
May 281H.— Music of the East.,”
tral programme.
My 30TH.—Musical Comedy programme.
West Regional (Cardiff).
MaAY 27TH.—(C'ohcert hy the Bristol Hip-

podrome Orchestra
May 28TH,—Welsh Variety Programume.

North Regional (Manchester and Leeds).

orches

My 25TH.— Bill's  Battle of the
Roses.” a farcical sketch hy Edwin
Lewis.

Glasgow.

May 24TH.—Special Meeting aud Dewon-
stration : " The Churclies and
Peace.” retayed from Edinburgh,

Belfast.
May 26Tu.—Novelty programme relaved
from the Hippodrome Theatre, Bel-
fast.
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T eutonic thoroughness was demonstrated recently in
the Munich studio where speakers on the subject of
anli-gas measures actually wore masks !

conductor, Stanford Robiuson, but. apart
from this, the series has continued almost
uninterruptedly since the fist cantata
was broadeast in May, 1928,

cocoo

Horse Racing on Sunday!

No sooner had Sir John Reith left our
shores than the B.B.C. shocked fifteen
million listeners by hroadcasting the Ken-
tucky Derby until nearly 12.15 a.m. on
Bunday last !

0003
Trouble in Newecastle.

A word of syvmpathy is due to New-
castle listeners, who are protesting
against the apparent intention of the
B.B.C. to keep their local station on the
288.5-metre wavelength while serving up
the National programme.

As a Novocastrian explains to me, the
only alternative to 5NO is 5XX, which
also transmits the ““ Nat."” items.

0000
Too Much ‘“National.”
It had been hoped that Newcastle

would be given the same wavelength us
Northern Regional, viz., 479.2 metres, the
feeling being that this would involve no
interference with the Slaithwaite trans-
mitter. while ensuring Newcastle listeners
a more varied fare than they can expect
at present.

For the time being. however, there
seems in be no iuclination at Savoy Hill
to shift Newcastle from the mnational
comnion wave. DPlymouth listeners suffer
in precisely the sume way, but Aber-
donians can boast of at least a little
Scottish  variation on  the eternal
Daventry.

[oleRale]
An Official Promise.

Officials assure me, however, that New-
castle is not by any means forgotten, and
that. with the growth of the Regional
scheme. steps will bLe taken to provide

Tyneside listeners with as good and
varied service as anywhere in the
country.

0020

Advice to Lonely Scots.

The same cheerful promise does not
apply, I fear, to the Scottish Highlands
and the Western Isles. The B.B.C. engi-
neers practically contfess than there can
be no satistactory alternative programme
in these regions. 5XNX, which gives great
pleasure in Iiverness, must continue to
serve all those lonely tracts outside the
pale of the new Falkirk transmitter, and
the only remedy for listeners in the soli-
tary shetlings is to pack up and come
south !
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The Admiral in Command.

Savoy Hill has quite a nautical flavour
these days. It began a few weeks ago,
when the Seu Shanties were broadcast,
and now the atmosphere is positively
salty. The reason, of course, is that an
Admiral is on the bridge

Sir John Reith’s American visit 1s ex-
pected to last quite two months, during
which period Admiral C. D. Carpendale,
the Controller, takes over administrative

= Commana.

D000

Sir John Reith’s Tribute.

Admiral Carpendale came to Savay Hill
in June, 1923, and the work he then did
and the impression he created are best
summed np i Sir John Reith's own
words, culled from his book, ¢ Broadcast
Over Britain.”

“When we were all somewhat jaded
and Dewildered by the extreme vicissi-
tudes and complexities of the earlier
months, he (Admiral Carpendale) came
with the clear and unprejudiced mind of
the outsider with the experience of an.
administrator and. the enthusiasm of a
zealot.”

0C 00
International Fame.

Besides holding the tiller at Savoy Hill,
Admiral Carpendale is one of the *‘ big-
gest noises ' in European broadcasting,
being, of course, President of the Inter-
national Broadeasting TUnion, to which
post he was elected by international con-
sent.

0000
*Ship Ahoy” in Portland Place.

Talking of matters nautical, it is sur-
prising how closely the new Broadcasting
House resembles a ship when viewed from
Regent Strect. The lattice masts remind
one of an American battleship, while the
balcony over the main entrance suggests
a cross between the bridge of a liner and
an open-air pulpit.

0000

Paint Pots at Savoy Hill.

At Savoy Hill people are discussing
whether. the bnilding will be ready for
occupation quite so soon as was expected.
What we sec from the street is still only
an empty shell, and a tremendous amount
of carpentry and decoration will be neces-
sary before even an engineer will set foot
instde the place.

Is there anything significant in the fact
that the Savoy Hill building 1s being re-
painted ?

[olNeZte Jlo]
Philomel Again.

This week the B.B.C. are once more
prevailing on the good nature of the
nightingale.  Each evening, when the
birds are in song, the late dance music
is being interrupted for a relay from a
wood in Berkshire.

[t is hoped that listeners may hear the
hirds several times during this season, as
in past years.

o000

-Other Songsters?

As a soloist the nightingale is uni-
versally popular, but I think the time has
come when the B.B.C. might attempt to
give us some more original, if less musi-
cal, efforts by members of the humbler
creation.

Wireless
Worrliel
Why Not the Cuckoo ?

““On  First Hearing a  Cuckoo in
Spuing,” by Delius, has been heard several
times, and we all know how good it is.
How much more thrilling it would be,
though, to hear the actual first cuckoo.
" Mother of Eight,” Peckham,” reveals
in her letter to the Press that she has
stolen a march on the B.B.C. tlus year,
but there is" o reason why in 1932 the
Corporation should not be first in the
field, A prize could be offered to the list-
ener who first found & suitable listening-
spot.

[sNoNeN o]

Above Reproach.

here is one excellent reason why
crickets, frogs, corncrakes, and even the
roaming tom cat should be called upon to
supply, vocal accompaniment to the late
dance music during the coming summenr.
We should at last be sure that there was
no song-plugging.

IN COMMAND AT SAVOY HILL.

Admiral C. D. Carpendale, Controller

of the B.B.C., who takes charge at head-

quarters in the absence of Sir John
Reith in America.

Sunday Evening Broadeasts fo U.S.

T am glad that the B.B.C. has turned
round upon its critics with more thau
accustomed severity over that little
matter of the Sunday evening transmis-
sions to U.S.A. As many listeners are
aware, the Columbia hroadcasting author-
ities in America have been hiring a studio
at Savoy Hill for short-wave transmis-
sions across the Atlantic vie Rugby on
Sundays at 6 p.m.

The arrangements began during last
year’s Naval Conference, when American
publicists took this opportunity to keep
their public informed as to the trend of
events. The scheme was immensely popu-
lar from the start, aud since then many
prominent Britishers have spoken or re-
cited for the benefit of C'olumbia listeners.

ooCoO

The Right Answer.

And now aggrieved listeners in this
country have protested that, as licencees,
they are being defrauded of their due,

wvpana armaricanradichictan . ~oo
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since the transmissions are limited to the
short wave,  But, as the B.B.C. poiuts
out, these items are paid for by the
Americans, and do not concern listeners
in this conntry. Yor this retort 1 am
grateful ; most readers of 7'he Wireless
IWortd would oppose any proposal that the
B.B.C., should encroach on those precious
Sunday evening hours when we can get
Centinental stations that are burred on
other nights m the week.
oLvoo

Plea for Puff Programmes.

With his back to the wall, Mr. Merlin
Aylesworth has been valiantly lashing out
at the crities of sponsored programmes.
There is a “*stag at bay’ touch about
the proceedings, which suggests that the
National Broadeasting  Compauy  of
America is not quite so sure of public
support as it used to be.

0000

Mr. Aylesworth at Bay.

The President of the N.B.C. took up the
defensive attitude in a speech recently
made at Princeton, N.J., where he faced
the hounds in the shape of newspaper-
men, who, in Mr. Aylesworth’s words,
regard radio ‘“ as a serious and dangerous
competitor for advertising and circulation
patronage, ready to bite the very hand
that fed it.”’

0CO0O0
The Last Resort.

In the course of a vivacious speech he
startlingly declared that commercialised
programmes were adopted as a last resort
when American broadeasting was at the
point of premature death a few yeas ago.

“The radio industry as a whole was
first asked to contribute a small percent-
age of its yearly income. This failed to
materialise. The public was then solicited
for voluntary contributions wherewith to
secure professional talent in place of
amateur talent. The returns were so
simall that they were returned by the
hroadcasters with thanks,”

0000

Philanthropists Would Not Oblige.

‘“ Philanthropists were approached with
the thought that they might create endow-
ments for broadcasting. The reaction was
that broadcasting could scarcely compete
with the older libraries, universities, and
other institutions competing for endow-
ments. The licensing of receivers and the
taxing of listeners was suggested as a
means of raising funds for the continua-

tion of broadcasting. The public
promptly resenied the idea. . . .”
ooCcQo

And Then . . ..

So the pitiful tale went on. Finally,
according to Mr. Aylesworth, at a time
when broadcasters were at their wits’ end
for a solution of the economic problem,
the sponsored progranmme appeared as
‘“an altogether logical development.”

0000

. . . the Logical Development.

If this address was intended to hoost
the spounsored programme as something
to be desired, I am not surprised that
the American public is beginning to chew
its tuning dials.

Perhaps there will be another * alto-
gether logical development.”
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Part |I.—Eliminating Oscillator Harmonics.
By W. T. COCKING.

T s often found that with a superheterodyne the

local station is audible at more than two settings

of the oscillator dial. This is due to harmonics of
the oscillator beating with either the fundamental or
harmonics of the local station, and it is, of course,
an undesirable state of affairs, since unnecessary inter-
ference is caused. There should be no difficulty 1n
recognising the settings at which a station is received
by means of the harmonics, since it is weaker than at
the correct setting, and it is often accompanied by a
certain amount of distortion.

The only satisfactory cure for the trouble lies in the
elimination of oscillator harmonics.  Their complete
elimination is usually difficuit,
however, but a considerable

circuits can be considered to be satisfactory. In this
connection it is well to point out that most single-
valve frequency changers® are a very prolific source
of the trouble, and in consequence they cannot be
recommended for general use.

Cross-modulation.

Interference from cross-modulation may be ex
perienced with the superheterodyne just as with tuned
H.F. circuits, but the trouble is usually more apparent
owing to the higher adjacent channel selectivity. The
tuned circuits preceding the first intermediate frequency
valve usually provide quite a high degree of selectivity,

improvement can be made by
careful attention to the design
of the oscillator. In general,
it may be said that the trouble

is not excessive provided
the oscillator has its anode
circuit tuned, and that the

valve is operated with the cor-

IN the first par-t of ihis article consideration was given

fo the overall response curves which are to be expected
in a well-designed superheterodyne. It was shown
that the selectivity and sensitivity of this type
of receiver were of a high order and not easily ap-
proached by other methods. In Part 2 of the article
the problems of cross-modulation and long-wave inter-
ference are discussed and suggestions made for
the design of a band pass filter for the I.F. amplifier.

and so cross-modulition is
only rarely found at this
point. The trouble generally

occurs when a stage of H.F.
amplification is used preceding
the fist detector, and the
writer has experienced such
trouble from this form of inter-
terence that he usually prefers
to dispense with such amplifi-

rect anode and grid voltages.
The trouble may be cured, however, by the adoption
of a tuned link circuit for the coupling between the
weparate oscillator and the first detector, as recom-
mended recently in the pages of this journal by
A. L. M. Sowerby.!

It Ns  uswvally unnecessary to go to such lengths,
however, and the ordinary well-designed oscillator

cation.

With an 1.F. amplifier capable of receiving a station
with a frequency separation trom the local of more than
10 ke., it has been found thal such selectivity is indeed
obtained when no H.F. stage is used, and that it is
perfectly practical to receive Algiers with no inter-
tference, and Mihlacker with only slight interference,
within nine miles of Brookmans Park. When a pre-

1« The Frequency Changer of the Superhet,”” October 29th, 1930,
A33

2

2 See < Frequency Changers ” The Wireless World, May 6th, 1931,
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liminary stage of H.F. is added, however, cross-
modulation is so bad that interference is experienced
on all stations which are nearer than about 4o kc. to
the local station.

It will be seen, therefore, that the advantages of a
preliminary H.F. stage are very dubious when the set
is to be used close to a strong station, however good it
may be in districts where there is no powerful station.

Long-wave Interference.

Now, it will be obvious that since the intermediate
frequency amplifier is working upon a fairly low
frequency it will receive directly a station on that fre-
quency if it can find its way into the circuits. These
low frequencies are occupied by C.\V. telegraphy
stations, and any interference will take the form of
C.W. Morse; it is readily recognisable by the fact that
it is audible onlv when a carrier is tuned in, and its
pitch vares with the setting of the oscillator condenser.

There are two ways in which this interference can
reach the set; it may be due to direct pick-up in the
1.F. amplifier, or it may rcach these circuits through
the first detector and the pre-cetector tuning system.
The former source of trouble can be removed by screen-
ing the 1.F. amplitier, but the latter is more difficult.
Interference is almost inevitable when a frame aerial
is used directly preceding the first dctector, but it may
usually be eliminated by the adoption of a preliminary
stage of H.F. or a suitably designed band-pass filter in
conjunction with the frame aerial.

The writer usually prefers an outdoor aerial, however,
and it is his experience that long-wave jamming is

Wireless
World
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condenser C, and this is sufficiently high to allow an
appreciable proportion of the applied long-wave signals
to reach the grid of the first detector.

Now, when mutual inductance coupling is used in
the filter, as in Fig. 2, signals can only be transferred
to the secondary circuit through this mutual inductance
M. The reactance of this decreases as the frequency
decreases, and so the long-wave interference is very
greatly reduced. \Vith the superheterodyne the filter
coupling must be by mutua! inductance, and no other
form is usually permissible.

It has been found that the input circuit of Fig. 2
will usnally give complete freedom from long-wave inter-
ference when receiving stations on the medium wave-
band. On the 150-300 kc. (2,000-1,000 metres) wave-
band, however, interference may be very prominent,
since the input tuned circnits are tuned to a frequency
which is not very different from the intermediate fre-
quency. On,this waveband, therefore, it is necessary
to adopt other means for the prevention of long-wave
interference.

The Acceptor Circuit.

The most obvious solution is to use a wave-trap tuned
to tlie intermediate frequency, and onc such circuit is
shown in Fig. 3, where L and C form a rejector tuned
to 110 kc.  Although this circuit is quite effective in
reducing the interference, it suffers from the disad-
vantage that it reduces signal strength considerably.
In general, therefore, it is more satisfactory to adopt
the acceptor circuit of Fig. 4. It has been found that
this acceptor circuit reduces long-wave interference to
a negligible amount, and at the same time it gives no
: audible reduction in signal

canse of cross-modulation, and so a
band-pass filter must be used for the
coupling between the aerial and the first
detector. Now, it has been found that
the type of band-pass filter which is used
has a marked effect upon long-wave
interference. Experiments have shown

somewhat less severe in this case. No
preliminary H.F. stage is desirable, be-
X
-~

strength. The value of the
inductance L can be the
same as that used in the
intermediate frequency
amplifier, while the con-
denser C, which should be
of the adjustable compres-
sion type, must be adjusted

T 7

-

that the filter coupling must
be by mutual inductance,
and that it is quite inadmis-

while the set is in operation
until the interfecrence
vanishes. This adjustment

(@)

sthle to use either the
capacity filter ov the more

1s quite critical, and so there
is no difficulty in locating the precise

modern mixed filter.
The reasons for this are
quite easy to understand;

=
=0
the tuning coils themseclves |

setting of the condenser.

s It should be clearly understood that

once this circuit is tuned to the correct
frequency it requires no further adjust-

"‘W“—‘h—rﬂ—<'

offer a negligible reactance to

currents of the intermediate )

ment at any time, since, like the I.F.
amplifier, it operates upon a fixed {fre-

frequency, and so the usual L
filter circuit of ‘Fig. 1 (a)

may be redrawn as in effective circuit at the intermediate frequency.

” s | < ‘The reactance of the condenser C is suffi-
rlg' I (l’) \,"l”(;h ShO\\'S the ciently high to allow long-wave signal
effective  circuit for low voltages to be developed across it.

frequencies. The reactance

of a condenser increases with a decrease in frequency,
and so all these condensers offer an appreciable im-
pedacce to cuirents of the intermediate frequency.
The important reactance is that of the coupling

Fig. 1.—The usual capacity filter of Fig. 1 (a)
can be redrawn as in Fig. 1 (b) to sbow the

quency. It should be noted that the
circuit is oanly effective upon the
1,000-2,000 metres waveband, and that
it gives no reduction in long-wave inter-
ference on the medium waveband. This
18 due to the low impedance of the tuned
circuit, with which it is in parallel.

A further source of interference which deserves mention
lies in the possibility of harmonics of the intermediate
frequency reaching the grid circuit of the first detector.

A 34
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The Selectivity of the Superheterodyne.—

Such harmonics will be found in the output of the second
detector, and they may lie within the tuning range of the
set, when they will give rise to a form of regeneration.
For example, with an intermediate frequency of 110 kc.,
the second harmonic is 220 k.c., and the third is 330 kc. ;
these are the strongest harmonics, and they both fall
within the 1,000/2,000 metres waveband and so may

Wireless
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ference need not be at all serious. By careful design
long-wave interference and harmonic troubles can be
reduced to a negligible extent,” while second-channel
interference and beat interference are compensated for
by the extremely high adjacent-channel selectivity which
is available. Even although the superheterodyne does
not give complete immunity from interterence, it allows

cause trouble. f
Summary. I v
It is essential, therefore, to use an efficient filter in the :T“. ;CI_\]
second detector anode circuit in order to localise these cur- O —— 30— - - |
rents and to prevent them M) 5 /
. . g )
from reaching the grid of 4 = 313 =
the first detector.  This is 1 ! | 1
by no means difficult, but it A% Lot 5 '
1s necessary to use larger | A | =
condensers and chokes than | E
are required for a straight o) '
H.F. set. EL =C ' Fig. 2.—By using a filter
It will be seen, therefore, e J T ﬁ?.t‘é’_.'fv“ai’! il:?:rtf::lenl:edl‘)lecé::fee:;
that although the super- ST S UIIIR — | e e s g B
| P N A | 7 ‘3 ! .
{ # e = , the reception of many more
t | stations than is possible with
IS h— b ) — | ¥
\f I a tuned H.F. set in a con-
= | gested locality.
L i The usual difficulty, how-

Fo
L

Fig. 4.—Instead of using the circuit of Fig. 3, an acceptor circuit
LC may be used with much greater efficiency. The condenser C
is varied while the set is working until long-wave jamming is
eliminated. The circuit is not effective on the medium waveband,
hence the necessity for the mutua! inductance coupling in the filter.

heterodyne is open to interference from many sources
which do not affect the tuned H.F. circuits, this inter-

ever, 1s that the interference
takes a form to which few
are accustomed, and so it

Fig. 3.—The rejector circuit L.C
is tuned to the intermediate
frequency, and it effectively
cuts out long-wave jamming

when ‘receiving on_the 1,000- appears more noticeable

2,0 metres waveband. The 1 1

circuit reduces the efficiency than the usual ]ammlng
somewhat. due to poor adjacent-

channel selectivity. It will
be found that a well-designed supersonic receiver is quite
delightful to handle when one has once got used to its
peculiarities, and the sensitivity and adjacent-channel
selectivity are so high that it is often difficult to find
the local from among the welter of foreign transmissions
which can be tuned in. There is no method by which
such high’ selectivity and amplification can be obtained
so easily; furthermore, these desirable features need
involve no deterioration in qualitv of reproduction.

. CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, * The Wireless World,”” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

INEXPENSIVE QUALITY.

Sir,—Although there have occasionally appearsd letters of
appreciation of the quality of the B.B.C. transmissions—as apart
from programmes—in vour correspondence columns during the
last seven or eight years. Mr. H. A. Hartler's letter (May 6th
page 494) is good to read.

Those of us who consider themselves ¢ musical,”” whether by
nature or study, or botn, and are alsa keen on constructional
work, will no doubt agree with him when he stresses the diffi-
culty of faithfully reproducing the real quality the B.B.C. gives
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our sets if these same sets can be mude to avoid distoréing ft
duving the course of *° digestion.””

He is right about the moving-iron loud speaker unit. but
faithful reproduction does not. by any means, rest solely on the
unit; to my mind, it is largely a question of the owner's know-
ledge of the real vocal and instrumental tones and their respec-
tive qualities, and then hew to faithfully reproduce them by
selection ‘of manufactured apparatus or designiitg and making
his own.

No doubt others agree with Mv. Hurtley's remarks abont
Waiton O Donnell and Jack Puyne and their programmes, but
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they hoth have a tremendous following in these lsles and on the
Continent, chiefly, perhaps, because their bands can play, in the
Jull -sense of the term.

The same applies to *‘our’™ B.B.C. symphony onchestra,
approaching the finest in the world now, surely?  Yet they
occasionally have to play stuff worse than anything Jack Payne
inflicts.

Jack’s job is fraukly light music of a flippant character, but
occasionally the Symphony Orchestra have to groan and whine
out stuff devoid of harmony or sense; but that is nothing to
do with the quality of the transmissions which remain con-
sisteutly good. RENDISLE.

London, S.E.20.

“t )

Siv,—Under this heading Mr. H. A. Hariley makes some
eriticisms ve good quality. I also have been experimenting. I
have found no set capuble of viving the quality I desire. I
am therefore arranging to have a series of amplifiers each
capable of deliverimy a straight-line oatput over a resfricted
band of frequencies. These will each in turn be connccted to a
super-moving coil, also with straight-line output of restricted
Lauds of frequencies. I estimate the output equivalent to the
B.B.C. Symphony Orchestra to be umpteen watts, which I shall
supply to my room measuring 10ft. by 6ft. with padded wulls.
1 shall then pay the German brouadcasting authorities a suin of
money to close down Miihlacker. :

I should then have perfect reproduction, or as near to perfec-
tion as I ean get, but what this has to do with “vInnxp‘onﬁwe
Quality ” is for Mr., Hartley to solve. VERITAS.

London, S.E.15.

Sir,—In making a few remavks on.l\[r. Hau'L}o__v’.s letter in your
issue of May 6th, I must say 1 think his erificism not b any
way helpful. ) ] ] ) .

““ Inexpensive quality ' is at least decided in his opinion,
though that opinion was probahly formed without the oppor-
tunity of comparative tests between good M.C. and moving iron
speakers, switch arranged to change over at any moment.

It requires no confirmation that moving ivon speakers have
been so much improved that they give exceptionally good repro-
duction, and the manufacturers, who must produace commercm!ly,
ave to be congratuluted on the quality obtained from a desigu
so fundamentally poor.

I think Mr. Hartley may not accept a statement that the
better the speaker the morve yon recognise the loss of quality
due to transmission, and the M.('. reproduction, I believe. /s
accepted by many as the nearest approach to good quality ob-
tainable tlirough our congested ether. ) o

Allow me to give some short extracts from this entertaining
letter of Mr. Hartley’s.

(1) “ No loud speuker at present on the market has any hopes
of doing that,” i.e.. satisfy a musical ear.

{2) ““ I have not. heard anything that was other than nauseat-
ing to a musician,” elc. ) ]

(3) “So I can only conclude that, in the absence of private
research, the good M.C. speaker does not exist.”

{(4) ““ A month ago I listened to their (the B.B.C.) broadcast
of ““The Ninth” at home, und I have listened to the same
work at the Queen’s Hall. I am convinged that I lost nothing
i the broadeast.”

{6) ““ It is mnot a liftle amusing to come across people who
hoast of their marvellous reception.”

(6) ““ No article has been published showing how a loud
speaker of the M.C. type should be made.”

It seems that everyone, even criminals and those that crimin-
ally ecriticise, make ervors in carrying out their plans, and
Mr. Hartley should have been so carvefnl with his letter that
he did not stultify himself with his own pen.

Referring to extract 6, 7"hc Wireless World has for five years
been giving designs and explaining the requirements of M.C.
speakers and all the difficulties to be met with in their produc-
tion., From time to time the whole design of the standard
type M.C. speaker has been discussed with jllustrations.

I wonder what is My. Hartley’s secret of reception, as ap-
parently there is no speaker made suitable to his particular
reguirements. THOS. P. PRATT.

Wireless
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DEAF AIDS.

Sir,—1 have read with interest Mvs Balbi's letter in yonr
1ssue of Apnl 29th.

I am sure Mr. Balbi cannot realise the difficulties in fitting
the deaf with aids to hearing.

Frankiy, not one in lifty of the wireless retailers would have
sufficient knowledge to guard against possible damage to the
ear by fitting unsuitable instruments, also about fifty per cent.
of the deaf cannot use an electrical aid.

I liave through my hands in the course of a year hundreds of
repairs to these aids, a number of which wireless retailers have
tiied but failed to repair.

An electrical instrument costing £1 would be a liability, not
an_asset, on (e score of muintenance.

London, 3.W.1. ‘ W. H. PETTIFOR.

_ Sir,—With refevence to Mr. Charles Balbi’'s lelter in your
issue of the 29th inst., we beg (o point out that we recently put
on the market a deaf-uid sef, the ** Heav-Easy,”” at 18s. 6d.
This has been advertised in your journal, and is very popular,
but we do not think that it is an industry likely to ** blaze.’
. Ihe lack of care and technical knowledge, and the age and
infirmity of many deaf people is the great difficulty.
For Lestie Dixon anp Co.,
H. LESLIE DIXON, M. E.E.

Sir,~-May T eurnestly advise radio dealers not to follow Mr.
Balbi's advice to start selling deaf aids? Reform in the sellinz
of these instruments is needed budly, but the time is not yet,
ripe, nor is the radio dealer the mun for tle job. Two years
ago I started in this business with just the ideas expressed in
My, Balbi's letter; I had money and ideas then, now only the
ideas are left! ’

Mr. Balbi hus been, I know, connected with a deaf-nid busi-
ness in a technical advisory capacity, but I do not think he
has had any experience of sclling aids. If he had he would
not advise radio dealers to take up the work. It is a whole
time job and ueeds the patience of Job.

e says these instruments can be sold for £1 if mass-produced.
Suppose they can be sold wholesale for 10s., giving the dealer
10s. gross profit. The average time taken to sell one aid de-
cently—that is, sell one which really does help the defective
ear in question—is about an hour and a half, and the chances
are that it will be brought back as no use in a week’s time.

Most of the trouble lies in the fact that deaf people want far
more than can be given at present. The argument seems to
be, “If my eyes are bad I go to an oculist, and he, with the
help of a pair of spectacles, gives e practically perfect sight.
Why cinnot the same be done for deaf cars with the help of
a suitable instrument?” If we lived in a perfect world, it
could !

Provided the type of deafness is suitable for an electric aid,
close-to conversation is fairly easy; 99 per cent. of deaf people
want more than this. They want to hear all that woes on at
a mothers’ meeting; hear a sermon from the buck of the
churcl; hear the talkies; hear a whispered conversation the
other side of the room—all with apparatus which must be
invisible, foolproof (very!), weigh next to nothing, and work
with a run-down battery. This is not exaggeration; it is solemn
fact learnt by much bitter experience. “Not all deaf people ave
like this, of course, but the reasonable ones are few and far
between. I have known people break the carbon diaphragm,
replace it with an enamelled stalloy diaphragm, and then return
the instrument to me very annoyed because it would not work.

I know how utterly hopeless it is for a radio dealer to muke
money by selling deat aids—cven enough to make it barely worth
while—that is, 1f he wants to do it decently. If lLe is the ivpe of
smart salesman we all know he may make a “do’’ of it for
a time; he has only to promise much and the people will come ;
but the promises cannot be kept.

If deaf aids would do for ears what spectacles do for eyes
it would be a verv different thing: as things are, T cun only
express my surprise at Mr. Balbi—knowing what he does—
making the sugpgestion contained in his letter.

Kingswood, Surrey. R. G. KENNARD.
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« ENEMAINS » MIDGET VALVE
SCREEN.

This valve screen has been designed
primarily for use in the *D.C. Band Pass
5" receiver described in our issues of
February 4th and 11th last. It replaces
the home-made screen illustrated and en-

« Enemains '’ truncated valve screen for
use where the anode circuit is adequately
shielded.

closes the lower portion only of the valve.
1t would appear, to be suitable for em-
ployment in receivers where adequate
screening of the anode leads is provided
and some additional shielding is required
for the grid lead.

The makers are The “T.oud Speaker”
Co., Ltd.,, Talmer Works, 2, Palmer
Street, Westminster, Londun, S.W.1, and
the price is 1s. 9d.

coco

EXIDE IDENTIFICATION LABEL.

A novel meauns of identification for
F.xide celluloid type accumulators has been
introduced recently by the Chloride Elec-
trical Storage Co., Ltd., Clifton Junction,
near Manchester. This takes the form of

New device for identifying Exide batteries
when left at a charging station.

A 37

a label on which the owner's name is writ-
ten. after which it is inserted into a special
celluloid pocket on the side of the cell.
The labe!, as can be seen from the illus-
tration, is provided with a tear-off tag
which can be retained for the purpose of
identifying the battery on the occasions
it is collected from the charging station.

When the tear-ofi tag is removed it is
practically impossible to withdraw the
wdentification label from its pocket.

This little device should serve to safe-
guard the owner against accidental change
of identification tags and assures that he
will always receive his own accamulator.

Ferranti rejector for the new Northern
Regional area.

FERRANTI REJECTORS.

This unit {illustrated) has been designed
especially to deal with the new Northern
Regional transmission on 479 metres. The
range covered by the unit is from 440
metres to 550 metres; that is to say, it
will act as a rejector over this band. Par-
ticular care has been taken in designing
the coil to render the rejector as eflicient
as possible, and it is claimed that stations
operating on wavelengths as near as 30
metres to that of the rejected station can
be received efficiently and without undue
loss ol power.

The makers are Ferranti, I.td., Hollin-
wood, Lancashire, and the price is 7s. 6d.
Similar rejectors for use in connection

~with the Midland and London Regional

transmissions are available, also, at the
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same price. The wavelength on which the
unit is to be employed should be specified
in all cases.

0000

A NEW W.B. LOUD SPEAKER.

This unit is of similar design to the
tvpe IPALL chassis reviewed in this journal
on Februavy 25th. The principal altera-
tion lies in the use of a smaller perma-
nent magnet, which has enabled the price
to be reduced to £4 10s.

The sensitivity is satisfactory, but is
not quite so high as in the earher model.

The {frequency vesponse, on the other
hand, is, it anything, better. 'The excel-
lent high-frequency response between

2.500 and 5,000 cycles has been muaintained
and the bass response from 150 cycles
downwards has been improved without
becoming unduly prominent. Between
300 and 2,000 cycles the output is uni-
form, but at a lower level compared with
the response at the top and bottom of the
musical scale.

A baffle measuring 115x1lin. is sup-
plied with the unit, but a larger baffle
might be employed with advantage from
the point of view of low-note response.
Enclosing the unit in a cabinet with an
open back would achieve the same object.

The moving coil is of the low-impedance
type, and a snitable output transforner
giving two alternative ratios can he sup-
plied for a further charge of 15s. 'The
makers ure Messrs. Whiteley Eleetrical
Radio Co., Ltd., Nottingham Road,
Mansfield, Notts.

W.B. type
moving-coil chassis and double-ratio
output transformer.

PM2 permanent - magnet
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AMPLION A.C.2A AND A.C6
LOUD SPEAKERS.

These instruments are both included in

Wireless
World

are 135 x 135 x64in., and the price is 25s.
The makers ave Messrs. Graham Amplion,
Lid., St. Andrews Works, Slough, Bucks.

MAY 20th, 1931.

During the first 125 hours the voltage
fell steadily from the initial value of 112
volts to 68 volts, but during the follow-

ing 175 the change amounted to
14 volts only. As a consequence
it may be found necessary to
utilise a boosting battery to
maintain the voltage at a higher
working level after the battery
has been in use for some 100
hours or so. However, if the
mitial current does not exceed
about 8 mA.s the general level
of the voltage should be higher
than that shown for a much
longer period, and it might be
worth while to over-bias slightly
the output valve solely for
the purpose of economising the
current.  and  thus  maintain-
ing the voltage at a higher
level.

The total capacity of this battery, cal-
culated from the discharge curve ‘and
assuming 350 hours’ work, is 178 walt
hours, and as there are 72 cells in the

the Amplion *‘ popular  range of loud
speakers, and are specially designed for
use with small sets. Lhe prices are ex-
tremely reasonable having regard to the
standard of performance provided.

The same diaphragm and unit are used
in both models, the unit being mountec
inside the angle of the cone in the A.C.2A
model. The unit is of an entirely new
design, and is of the adjustable single-
acting type with the speech coil surround-
ing the top of the reed and its adjacent
pole-piece.  The diaphragm is 10in. in
diameter, and its edge is provided with a
felt rim to eliminate all possibility of
chattering.

The D.C. resistance of the unit was
found to he 1,045 ohms, and its impedance
at three representative frequencies was as
follows :—

Amplion type A.C.6
cabinet model.

Frequency (cycles).  Impedance (ohms).

200 1,980 battery, each cell affords 2.47 watt hours’
800 4,840 capacity.  Now, this is somewhat high for
3.200 12.200 the size of cell emploved, and is due, no

doubt, to the fact that for more than half
of the working life of the battery the dis-
charge current was no more than 6 mA.s.

Amplion type

E.R.P. HT. BATTERY.

A.C.2A open _ X X .
cone loud The battery dealt with in this review Electrical and Radio
speaker. has a nominal voltage of 108 und is of the Products dry-cell

standard capacity type; that is Lo say, its oralto G

maximum economical discharge rate is of
the order of 10 m.A.  In common with our
usual practice, we discharged the battery
intermittently through a fixed resistance,
the value of which was chosen to set the
current initially at about the maximum
vadue.  On the graph reproduced here, the
rest periods have been omitted and ouly
the actual working hours shown. When
discharged intermittently, such as is the
ciase with a wireless battery, it is permis-
sible to maintain the baltery in commis-
sion until the E.M.1. of each cell drops to
0.75 volts.  On this basis the working life
of the battery under discussion is ahont
350 hours. 1t can be seen from the curve L

T TG —

The reproduction of music is very pleas-
ing, and speech is quite satisfactory. Ry
comparison with more expensive types, the
speech 15 a little Jow- pitched, but not
sufliciently so to incur adverse criticism.
The useful frequency range covered is
from 150 {o 4,000 cvcles, thie bulk of the
output being located Letween 300 and
2.000 cyeles.  The response over the latter
band of frequencies is uniform in the
A.C.6 model, with the exception of a
slight resonance between 400 and 500
cyeles.  This shows up also in the A.C.2A,
and there are further slight resonauces
in this model at 1,700 cyeles and between
2,500 and 3.500 cycles,

The A.C.2A wmodel is designed to hang
or stand in any position, and is priced at
15s.  The cabinet dimensions of the A.C.6

that for the greater purt of its life the
voltage is maintained at a rather low
level ; indeed, it is not much in excess of
that at its end point.

E.R.P. batteries are made by the Elec-
trical and Radio TProdnets, Ltd., Empire
Works. Horley, Sureey, in the 108-volt
size only, and the price is 12s. 6d.

E.R.P. DRY CELL

H.T. BATTERY T2

120 NOMINAL VOLTAGE=108 ||,
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Discharge curve of E.R.P, 108-volt dry-cell H.T. battery.
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EADERS
Wil PROBLEMS -

Replies to Readers’ Questions
of General Interest.

Technical enquiries addressed to our Information Department are used as the basis of the replies which we publish in these
pages, a seleclion being made from amongst those questions which are of general inferest.

¢ Band-Pass Four’ Adjustments.

Adjustments made to the tuned circuits
of my ** Band-Pass Four " receiver do
not seem 1o hold good over the entire
medivm-wave tuming range. Can you
sugyest the possible cause for this
trouble, and a way of remedying it?

It would seem probable that either your
tuning coils or variable condensers are
imperfectly matched. We suggest that
you should try the effect of adjusting
capacities at the lower end of the tuning
scale (at about 250 metres) by means of

the trimmers only, and then, at abont 500

metres, by the process of adjusting the

condenser rotors. This should be repeated
several times, until settings that hold
good over the whole scale ave found.

[l N eie]

A Completely New Design.

I should like to muke a set on the lines
of the * Pre-Selection A.C. Three,”
but for use with indireetly heated
D.C. walves. In order to use exis!-
ing parts, a transformer wil be used
0s a coupling for the H.F. staye, and
will be tuned by « separate condenser.
Further, I should like to use trans-
former coupling between the detectur
and autput volves.

Will you please give me a cireuit
diagram, with values marked, show-
ing these olterations?

We are ufraid that the alerations you
propose ave so drastic that « complete re-
design of the receiver would be necessary
in order_ to deal adequately with yonr
question. Unfortunately, this would be
hevond the scope of the Information De-
partment, but we may add that a D.C.
mains set, including at least some of the
_features you require, will probably be
described in the pages of this journal at

an early date.
0000

Converting a Power Grid Detector.

iVien connecting a gramophone pick-up
to o valve acting as a power grid de-
teetor, should this valve be treated
exactly as an ordivary grid rectifies?
(Generallv speaking, ves; so far ag the
grid eircuit is concerned, the two types of
detector may be treated in exactly the
same way. There is a possibility, how-
ever, that when anode current is reduced

a139

by the application of negative bias; anode
voltage will rise appreciably, due to Jower
losses in the feed resistance, bhut as these
circuits are all move or less self-compensat-
ing it is seldom necessary to take this into
account.

0000

A.C. and D.C. Compared.

4s I alvendy hare a P.625 valve, which

gives an udequate oubput  for my

needs, I propose to use it tn conjunc

tion with D.C. indirectly heated H.F.

and detector valves. The P.625 ou!-

ut valve will, of courze, be joined

1 Series with the others, and « re-

sistance will be shunted across ils

flament wn order to ahsorb the sur-
plus quarter-am pere.

attery bias will he used, as my
D.'. supply 1s of 200 volts only, and
[ awould prefer not to sacrifice H.1'.
voltage.

My question 1s with reqard to the
grid return connection for the oul put
valve. Wauld it bLe correct to con
nect the positive side of the grid bias
battery to the centre pownt of the
jllament-shunling resistance, os n an
A0 receiver?

In vour case A.C. receiver practice is
not applicable.  The ends of the filament,
when it is heated by raw A.C., are simul-

-t H.T.

TO HEATERS OF H.F D.C.
AND DET. VALVES MAINS

Fig. 1.—Grid circuit of a triode output

valve with battery bias and a shunted

filament joined in series with indirectly
heated D.C. valves,

taneously at equal and opposite potentials,
and by connecting a potentiometer in the
usual manner a zero point on the filament
may be artificially located, so that hum
is avoided. With a D.C. set, on the
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other hand, the superimposed ripple and
the other interfering irregularities are, as
often as not, of a unidirectional nature,
and no good purpose would be served by
a filament potentiometer. The noirmal
method of connection is shown in Fig. 1,
from which you will see that the grid
return lead is joined to the negative side
of the filament through the bias battery.
o000

So It Should !

A milliammeter connected 1n the anode cir-
cuit of my power grid detector shows
that this valve is overloaded when the
set is accurately tuned to the nearest
station: dowmwrard deflections of the
needle ure considerably yreater than
1s laid doirn ag the maximam in arti-
cles dealing with this subject. The
set is a conventional H.F.-det.-I.F.
combination. Can you suggest an
eagy way of stopping this overload-
tny? '

We see that yvou live about fifteen miles
from a high-power station, and in these
circumstances overloading of the detector
is only to be expected with a set as de-
scribed. If this did not take place, it
could safely he assumed that something
was radically wrong with the H.F.
amplifier.

The remedy is to fit some form of pre-
detection—or, better, pre-H.F.-volume
control.

cooo

High or Low Resistance?

It i3 groposed to reconstruct a somewhat
vut-af-date moving-coil loud speaker,
which is obviously capable of improve-
ment. The moving coil is burnt out,
wnd 1wl have to be rewound. Do you
recommend me ta put an « kigh- or
low-resistunce winding?

It is rather difficult to give definite
advice in this' matter, but it may be
pointed out that low-resistance moving
coils are more populur, because of theit
general rohustness and comparative case
of construction. It is a matter of some
impottance, however, that a coil of this
type should be operated in conjunction
with a well-desigired transfovmer, which
must be chosen with a view hoth (o the
characteristics of the cutput valve and
the impedance of the coil itself.
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An Unnecessary Resistance.

/s q separate decoupling resistance neces-
sary when screcning grid voltaye for
an HF. valve is  controlled by «
50,000-0/ne  potentiometer  shunted
acress the main H.T'. feed leads?

In the case of a set with a single H.F.
stage, 1t 1s unnecessary to fit a separate
resistance, except in rare cases when the
potentiometer is mounted at a considerable
distance from the valve-holder. When a
single potentiometer is used to control the
screening grid voltage fed to two or more
valves, however, sepavate decoupling ve-
sistances are generally essential.

0000

Double Filters.

Probably due to my cxeeptionally unfor-
tunate sibuation with reqard to iuter-
ference, 1 find that a ““ one-H.F.”’
set with a tuned input filter los
barely sufficient scectivity.  Conse-
quently, I am thinking of replacing
the single-tuned H.F. inter-valve
coupling by another filter, making a
total of four tuned circuits in all.
The inter-valve eircnits will be tuned
by a separate pair of ganged con-
densers, and coupled together by a
small  condenser “rotated on  the
spindie.

Can this arrangement be applied to
a parallel-feed coupling? If so, will
you please give me a circuit diagram.
and say if any loss of signal strength

is to be anticipated?
The arrangement vou propose {o use is
quite practicable, and is shown diagrim-

matically in Fig. 2.

Wireless
World
Grid Circuit Smoothing.

I am sending you a circuit diagram of my
A0 set, which works very satis-
foctorily, except for a -slight Joon
which s only present when a carrier
wave is being received. Can you sug-
gest any additional dterations thot
may smprove matters in this respeat?

The cireuit shown is fairly conventional,
as are the values of components, except
that the by-pass condenser associated with
the bias resistance of the H.F. valve is
snmaller than usnal.  We suggest that

“ modulation hum,” from which yvour set

is clearly suffeving, will probably be re-

duced if you add an extra capacity of

2 mfds. in this part of the circuit.

[oJele Nol

High L.F. Magnification.

I am sending you a ctrcuit diagram shoiw-
img the connections of my det.-2-1.F.
4.C. mans set.  Results are fairly
qood, but there is much more mains

hum,” and a mnoisier background
than I like.  Cuan you suggest any-
thing that would itmprove matters in
thiz respect?

Your diagram (not reproduced) shows a
grid detector followed by two transformer-
coupled L.F. stages, and we notice that
cfficient modern valves are used. It
seems that the overall L.F. magnification
provided by this receiver is excessively
high, and we are rather surprised that vou
are not troubled with actual self-oscilla-
tion. This  high  magnitication s
undoubtedly lavgely responsible for hum.
Methods of redncing hum to a certain ex-
tent have been indicated on your diagram,

HT.+

TO LF

=

Fig. 2.—Intervalve filter circuit with choke feed.

A small loss in sensitivity is to be an-
ticipated through the use of a filter;
further, there will be an additional slight
loss in range because reaction will not
work quite so well as with a single eir-
cuit coupling.

but we cannot promise that these will be
entirely successful. Unless the maximum
attainable L.F. magnification is especially
desired, we are inchined to recommend that
ene of your magnifying stages should be
of the low-gain resistance-coupled type.
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 TURIN
i (Italy).

Geographical position : 45° 4" N., 7° 41" E_
i Approximate air line from London: 578 i
i miles,
 Wavelength : 296.1 m. Frequency: 1,013
ke. Power: 8.5 kW.
: Standard Time : Central European (coincides
i with BST). H
Standard Daily Transmissions.
10.15 BS.T.. News (Sun.); sacred music :
(Sun.); 16.15, play (Sun.); 19.15, concert
or gramophone records ; 20.00, time signal, :
news; 20.55, operatic relay or concert; :
23.00 or 23.30, dance music (Mon., Thurs., :
Fri., Sat.). i

Woman announcer.
| Call: EIAR

Torino.

(phon.:  Eh-yah) Radio%
(As the station frequently exchanges pro-
: grammes with Milan and Genoa, the call :
usually incorporates the names of these :
citles, e.g., Radio Milano, Torino e Genova.) :

i Interval Siynal: Nightingale. ‘
i Closes down with the words: EJAR !
i Radio Torino. Fine della transmissione. :
Buena notte a tutti, followed by Fascist :
hymn and Italian National Anthem.
Note: Trieste on 247.7 m. (1,211 ke) will :
shortly be added to this group. i

A Workshop Hint.

Cun you tell me of a gqood method of re-
moving the insulation from the ends
of very fine silk-covered wire? I find
that there 18 a tendency for the awvire
to break of 1t is seraped with a knife
in the usual monner.

A small piece of sandpaper, folded into

a spill, and used more or less as a brush,

is a satisfactory appliance for carrying out

this operation. The end of the wire should
be placed on a smooth and flat surface, and
then gently stiroked with the sandpaper
until the insulation is removed.

ocoo

Current Rating Exceeded.

I have just completed « single-valve loud-
speaker sct with an indirectly heated
peutode.  The general  ctrewtt ar-
rangement s simdar to that advo-
cated in your journdl, «nd results ure
qgood. However, I find, on inserting
a mllicmeter, that combined screen
aud anode currents amount to almost
exactly forty milliamps: this is rather
in excess of the rating for the valve.
Do vou think that any harm will be
done to it?

The current consumption of your vulve
is about normal for a pentode operating
as combined detector-amplifier, and is so
slightly in excess of the normal rating
that its life should not be sensibly affected.
If vou wish, however, a reduction of a
few milliamps could be made by adding a
little resistance in the screening guid cir-
cuit; power output should not be affected
to any noticeable extent.

A g0
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Short Wawves.

HE listener is so interested in the reception of

I stations on the normal broadcast band of 200-550

metres, and there is such a choice of stations re-
ceivable, that it is easy to overlook the possibilities which
await him if he descends to lower wavelengths, or, as we
should perhaps more scientifically express it, ascends to
the higher frequencies. '

We are undoubtedly at the present time entering upon
a period of intense activity on the shorter wavelengths
throughout the world, and those who scek noveity and
may have tired of reception of the ‘‘local’” stations of
Europe can to-day count upon world-wide reception on
short waves with quality and strength of a very high
order.

The recent relay by the B.B.C. of the Kentucky Derby
gave an excellent opportunity for the listener un-
accustomed to the possibilities of short-wave reception
to judge of the quality that might be expected, and direct
reception with a short-wave attachment to an existing
set can be counted upon to give

quality of this order almost .~
regularly.

American  short-wave stations

have increased their power and

made great progress during recent
months and, considering that the
present time of the vear is normally

TIME FROM THE MAINS.

A LITTLE-KNOWN FACT ABOUT
INTERFERENCE.

UNBIASED OPINIONS.
CURRENT TOPICS.
MODERN WIRELESS AFLOAT.
BON MARCHE SUPER-SIX

the ether on wavelengths of this order as compared with
other nations. The Empire short-wave broadcasting
station, 55V, has, we know, made some progress, but
the improvement is a sad disappointment when we con-
sider the rapid strides made elsewhere.

Even the B.B.C. themselves cannot paint a very rosy
picture of their activities in connection with 55W, for
in their Fourth Annual Report, which has just appeared,
they state under the heading ““Imperial Relations’’

““ The question of ‘Empire’ broadcasting advanced
during the year. The proposals alluded to in last year’s
Report were discussed first with the Government Depart-
ments concerned, then, aftg some modification, at the
Colonial Office Conference on the 30th Juune, and, lastly,
at the Imperial Conference, in October. - The Colonial
Office Conference gave emphatic support to the scheme
and the Imperial Conference suggested that the Cor-
poration should circulate their proposals to the various
broadcasting organizations of the Empire.”’

What has happened since the
“emphatic’’ support of the
Colonial Office Conference in June
last and the Imperial Conterence in
October? Have the B.B.C. acted
on the suggestions and circulated
proposals to the various broadcast-
ing organisations of the Empire?

poor for long-distance short-wave RADIOGRAM. If thev have done so, we would
reception, we may anticipate that PRACTICAL HINTS AND TIPS. expect to find a statement to that
ELECTRICAL 'CELLO.

results will be even better later in
the year.
Searching over the short-wave

BROADCAST BREVITIES.
THE VECTOR EXPLAINED.
NEW APPARATUS TESTED.

effect in the B.B.C.’s report. Much
dissatisfaction with Empire broad-
casting is certain if the B.B.C. do

band produces a feeling of acute CORRES"?\T@‘)EI;‘ECE& 1 not give evidence of greater enthu-
disappointment that we should be M(;(I;*il:)l;::“m;ogl ;,:JSE : siasm for the project than they

ourselves so poorly representer in
A Tr
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Clocks Driven by Svnchronous Motors

rYHE idea of utilising the regular pulsations of
I alternating current supply mains for the purpose

of timekeeping is by no means new.
ago as 18935, soon after Ferranti had shown the advan-
tages of alternating current from the point of view of
economy in generation and distribution, My, I,
Jones, in an article in the November, 1893, issue of a

journal known as Lighting, forecast that the
domestic clack of the future would be driven
by a small synchronous motor connected to
the houschold supply mains and suitably
geared to the hands of the clock.

Frequency Meters.

Obviously, the success of such a system
depends on the constancy of the supply fre-
quency, and it is only during the last two
or three ycars that the idea has had any
prospect of practical realisation. Hitherto,
power station engineers have had little in-
centive to strive for absolute accuracy in the
control of frequency. Where the necessity
has arisen for running two or more machines
in parallel they have not been required to
do more than bring the relative frequencies
of the machines to the same arbitrary value
before switching in. Assuming a nominal
frequency of 50 cvcles per second the actual
frequency .at the time -of synchronising
might be 49.5 or 50.5, depending on the
load and speed .of machines already con-
nected to the mains.” While such deviations
of frequency would pass unnoticed by con-
sumers of power for heating, lighting and
traction, a synchronous clectric clock geared
for 50.0 cvcles wotild, under these condi-
tions, gain or lose nearly 15 minutes a day.
The recent devclopment of the “ Grid
Scheme,”” and the problems of load sharing
between large numbers of stations feeding

Wireless
Werll

As long trol

Hope-

Fig. 1.— Everell - Edg-
cumbe master-frequency
meter,

www americanradiohistorv com

MAY 27th, 1931.

from [requency=controlled A.C. Mains.

into & common distribution system have necessitated the
enfercement of an absolute standard of frequency con-
The ordinary switchboard frequency meters are
no longer regarded as satisfactory, and the frequency is
now adjusted on a time basis by comparison with high-
grade pendulum clocks, which are regularly checked
with Greenwich time,

The Warren Synchronocus Motor.

The pioneers of frequency control in this
country are Messrs. Everctt, Edgcumbe &
Co., Ltd., and Fig. 1 is an illustration of
their 1931 model Master-Frequency Meter.
I'he standard clock is equipped with an
invar pendulum and is gravity controlled,
the weights being wound up clectrically. A
svnchronous motor rewinds the weights
continuously, and the gearing is so adjusted
that at the correct frequency the speed ot
rewinding is exactly the same as the rate
of fall permitted by the escapement. The
pendulum clock drives a seconds hand on
the large upper dial, the outer scale of
which is fixed. The inner disc rotates and
is driven by a Warren synchronous motor
from the mains. This dial carries a red
zero line and is also calibrated in seconds.
Normally, the clock pointer and mains-
driven dial rotate together, and any devia-
tion from the standard frequency in either
direction is immediately shown by a differ-
ence in the relative positions of the two
pointers. The small subsidiary dial on the
right shows standard time, and that on the
left registers ‘‘frequency time.”” 1In the
unlikely event of the main dials falling out
of step unobserved by a complete revolu-
tion. the error would be recorded by the
comparative readings of the subsidiary
dials

A 12
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Time from the Mains.--

One of the first undertakings to adopt frequency con-
trol in this country was the London Power Company
This company, with its generating stations at Willesden,
N.E.; Grove Road, N.W.; Bow, E.;
Deptford, S.E.; and Battersea, SW.,
constitutes a subsidiary ‘‘grid’’ in it-

Wireless
Waorlla

LIST OF ELECTRICITY UNDER-
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in the comunrercial examples now available. One of the
earliest and best-known examples is the motor designed
by H. E. Warren and incorporated in the *‘ Telechron '
clocks which have been in use now for some time in the
U.S.A. This type of motor is also used
in the range of Everett-Edgcumbe fre-
querncy meters and synchronous clocks.

grid
self. The nerve-centre of the system is
the. Control Room at Ergon House,
Horseferry Road, Westminster, from
which the frequency of the current
generated at each of the outlying sta-
tions is controlled. The master-fre-
quency meter incorporates a special
““ Synchronome ”’ clock which transmits
second impulses over private lines to
each of the generating stations. Here
sub-standard meters are used to com-
pare the standard time received over the
land-lines with “frequency time "’
taken from the bus-bars of the genera-

TAKINGS SUPPLYING FRE-
QUENCY-CONTROLLED A.C.

Belfast Corporation.

Cheltenham Corporation.

Croydon Cnrpomtlon

Daswlish Elect. Co.

Leicester & Warwick
Power Co.

Manchester Corpor:tion.

Portsmouth Corporation.

Southampton Corporation.

Teignmouth Elect. Lighting Co.

Torquay Corporation.

London Power Co., Ltd.

Winthledon Borough Cmmul

AMetropolitan E. .S,

North Metropolitan lu l‘\ Co.

Ringwood E.S. Co.

West Hampshire Eiect. Co.

Note :—This list 1s nol necessarily
complete, as the number of companies
adopling frequency-conlrol 1s increasing

Elect.

Fig. 2 shows a cross-section of the type
B motor which is only about 24in.
square. A laminated field magnet A,
with field windings B, is divided into
four sections at the poles. One pair of
diagonally opposite poles is provided
with thick copper rings. The eddy cur-
rents set up in these rings produce a
rotating magnetic field in the gap which
drags round the steel armature disc D.
On switching on the current the
mechamism first functions as an induc-
tion motor, but with this difference,
that the armature reaction is due to

tors; while at Ergon House the stand-
ard clock keeps a check on the fre-

almost daily.

magnetic hysteresis and not to eddy
currents as is usually the case. At’

quency of the system as a whole.

A list of electricity undertakings already equipped
with frequency-control apparatus is given on this
page. The number is steadily increasing, and it is
confidently anticipated that before long the frequency
of the A.C. mains throughout the country will be

accurately controlled.

The small synchronous motors used in frequency
meters and clocks present many interesting problems to
the designer, and considerable ingenuity is displayed

synchronous speed, which is reached,
even under load, in a fraction of a second, magnetic
poles are established at definite points in the steel arma-
ture and the motor continues to run at synchronous
speed, considerable force being required to drag it out
of step. The motor is geared down to give one com-
plete revolution per minute of the driving spindle E
when supplied with A.C. at exactly 50 cycles per
second. The gearing runs in oil and is enclosed in a
hermetically sealed brass case F. The power consump-

A corner of the control room of ihe Londen Power Co., Ltd., Ergon House, Horseferry Road, Westminster, showing master
frequency meter on extreme right.

A I3
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Time from the Mains.—

tion at synchronous .speed is between 3 and 4 watts
and the power factor is approximately 0.4. The torque
of the motor is 500 gram-centimetres, which provides
more than 1,000 times the

Wireless
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hand, the continuous movement of which is a certain
indication that all is well, for the clock would fail to
restart after even the briefest interruption of the supply.
An interesting example of this type of clock is marketed

by the British Sangamo Co.,

power  of an  ordinary
spring-driven clock.
Everctt- Edgcumbe
““Synclocks’* incorporating
the Warren motor are avail-
able in a wide range of
cases suitable for industrial
and domestic use. An in-
teresting feature of these
clocks is the provision of a
small indicator {or the pur-
pose of recording any inter- L——— —

Ltd., Cambridge Arterial
Road, Enfield, Middlesex.
The motor is provided with
a 19-pole clectro-magnet, and
the armature speed (approx-
imately 138 r.p.m.) is con-
sequently much lower than
that of the Warren motor.
The mechanism is brought
up 1o synchronous specd by
deflecting and rcleasing a

ruption in  the current
supply. The necessity for a
device of this nature in a
self-starting clock is obvious, for otherwise the results
of a temporary failure of the mains during the night
might go unnoticed, with ludicrous or perhaps serious
consequences. The indicator takes the form of a red-
and-white shutter which is visible through a small hole
in the clock face. Normally this 1s held up by the motor
electro-magnet and shows a white disc.  Should the
supply current fail for any reason, local or otherwise,
the magnet releases the shutter and shows a red disc,
When the current is restored the clock restarts imme-
diately, but the shutter is outside the
range of the magnetic field and coun-
tinues to show the red disc until reset
by hand.

Clocks of the non-self-starting type
are generallv provided with a seconds

chronous

Fig. 2.—Section of the, Warren type B synchronous motor.
A, laminated field magnet; B, field coil ; C, shading rings ;
D, steel armature ; E, driving spindle ; F, oil-tight housing.

Sangameo wall
clock with

polte synchronous
Hammond *‘ Gre- motor. : R
gory ' model with = . e Everett - Edgcumbe -
automatic calendar. = e e — i +* Synclock '’ em- ?
3 ploying Warren

Three examples of syn-

4 available in this country.
%

small lever at the back of
the clock. When the lever is
released a small toothed sec-
tor is engaged with one of
the clock pinions and pulled back by a light coil spring.
The speed of motion is controlled by an air brake
attached to part of the gearing, and the size of the vanes
and the spring tension are so adjusted that the motor
Just reaches synchronous speed as the sector disengages.
The Sungamo clock is remarkable for the silence of its
mechanism and the low power consumption, which is
of the order of 0.75 watt.

In America, where timekeeping from the mains is now
commonplace, the Hammond clock is one of the lead-
ing examples of current  design.
The “* Gregory ™" model illustrated on
this page is of the non-selt-
starting type and is fitted with a
seconds hand. The motor is started
by spinning a small knurled spindle

19-

synchronous motor.

iww SN R AR

clocks now

www americanradiohistorv com


www.americanradiohistory.com

MAY 27th, 1931.

Time from the Mains.—

at the back of the clock. There is a tendency to over-
run the synchronous speed in starting, but due allow-
ance can be made for this when setting the clock to a
time signal by leaving the seconds hand a few seconds
behind zero in the stand-by position.

Wireless
World
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in occasionally, but they are immediatcly rectined at
the generating station by the engineer in charge. Taken
over long periods the accuracy provided is equal to that
of the most expensive pendulum clocks; in fact, of the
type of clocks with which the master-frequency meters in

A few experimental trials will show the E

ersonal equation necessary in indi- O o o s o P e e ﬁ M4
gidual CEISKZ. Not the l‘.av:-ty attractive S P [-_ -;_-_,_t _;r_fjé f.\f_f ir' i = . f e
feature of this clock is the provision of &0 = o ==y ”_{'_{_grl , =] (f_r- =
a calendar in which the day of the week o, EEE S e eF TT?:"L' D S O, 0 s == 28 ) 0 s
and the date of the month are changed E-f L —— - i T L
automatically at midnight. The Ham- AR
mond clock is obtainable in this coun- | 2 S|

try from the Rothermel Corporation,
Ltd., 24-26, Maddox Street, London,
W.1.

The curve in Fig. 3 shows the performance of the
Hammond clock during the month of March this year
when connected to the North Metropolitan supply mains.
It will be scen that the deviation from Greenwich time
does not exceed 5 seconds in either direction. A further
test at Croydon for a period of nearly a fortnight gave
a similar result, the maximum error being of the order
of 4 seconds.

The important point to remember is that the average
time is maintained indefinitely. Small errors may creep

Fig. 3.—Error
supply mains d

curve of Hammond clock connected to North Metropolitan
uring March, 1931. -The rate was checked by the B.B.C. time
signals from Greenwich.
the generating station are fitted. The reliability is the
reliability of the supply mains, and most people will
agree that any inconvenience which may be caused on
the rare occasions when the current fails is more than
compensated for by the accuracy provided and the fact
that no rewinding is required.

In conclusion, the initial cost is no higher than that
of a medium-grade spring clock, and at 1d. per unit the
cost of running does not exceed 3s., and in some cases
1s as low as 64d., per annum.

THE PROTECTION OF PENTODES..

Preventing High Voltages when the Loud Speaker is Disconnected.

(CVEVERAL writers have pointed out that it is quite
b possible to generate dangerously high voltages in

the anode circuit of a pentode. In particular, The
Wireless World has recently cautioned ils readers
against disconnecting the loud speaker while the set
is switched on, and one valve manufacturer at least
definitely recommends that a resistance, about equal
to the optimum anode load, he permanently wired in
circuit across the outputl choke or transformer.

Now, if the loud speaker is light enough, as are most
of the permanent magnet types, both moving iron and
moving coil, it is often convenient to move it from
room to room, as circumsiances demand, and to con-
nect it to the set by means of a plug and jack.

A Useful Jack Circuit.

With o battery-operated set the use of a single
filament-control jack Fig. 1 (a), which has often
featured in the pages of this journal, will ensure that
withdrawing the plug switches off the set and so pro-
tects the valves. With a mains set the same object
can be achieved by arranging the filament contacts to
operate a relay which switches the set on and off.
This is not always convenient, and in addition there
is the possibility that time lag of the control circuit
may be long enough to permit valve damage. There
is, however, an easy way out of the difficulty. - We
can retain the on-off switch and at the same time com-
pletely protect the output stage by wiring up a single-
circuit closed jack as shown in Fig. 1 (b).

A TS

Except for a few remarks upon the value of R, the
arrangement needs no explanation, As regards R, its
value depends upon whether the loud speaker is con-
nected via an output filter or direct in the anode circuit
of the pentode. In the former case, we may use any
value from the optimum anode load (about 10,000

FILAMENTS
OR RELAY
R
]
LE FRO \ 3
{ OUTPUT { [W‘N'—"v——“?
| STAGE
2 3
(a) (b)

Fig. 1 (a).—With battery-fed pentodes this jack circuit for the,
speaker is satisfactory. (b).—A limiting resistance ensures that
high voltages are not developed.

ohms with present-day pentodes) to the fraction of
an ohm we obtain by shorting terminals 2 and 3
and shall presumably use the latter for reasons of
economy! In the latter case, the most convenient
value for R will be the D.C. resistance of the speaker,
as this will prevent the anode dissipation of the pentode
from rising on the disconnection of the loud speaker.
Finally, the presence of R, since it is not in circuit when
the loud speaker is connected, will not affect the quality
or volume in any way, and protection will be assured
against the development of high voltages. W. F, C.
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1N the detection of « modulated {

wave, there is an inleresting effect
due fo an inferfering transmission
which has hitherto been generally
neglected,  With the rapid in-
crease in the number of powerful
stations, this effect becomes of
importance. The author puts forward
a strong case for the inclusion in a
receiver of a highly selective input
circuil or pre-selector, and points
out the advanlages of power grid
detection with strong signals.
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N an article published in Experimental Wireless in
June, 1928, Dr. R. T. Beatty called attention to the
interesting fact that the acoustic interference pro-

duced by a modulated transmission, separated by a
supersonic frequency difference from that to which the
receiving circuit is tuned, is very considerably less than
would be inferred from the selectivity of the receiving
circuit.  He pointed out that this must be due to a
mutual action between the two transmissions and the
receiver which was not taken inte account in the simple
theory .of tuned circuit reception.  He procecded to
describe this mutual action, and to show how it would,
in fact, account for the disparity between the observed
interference and that which would be expected from the
relative received voltages. His paper was a valuable
contribution to the theory of reception, and, though the
explanation was expresscd in terms of very simple and
familiar ideas, it came very near to the truth; but un-
fortunately it proved too much.

It showed, in fact, that if the received voltage from
the interfering station was less than that from the station
to which the receiver was tuned there would be, with a
perfect detector, no acoustic or modulation frequency
mterference at all.  Dr. Beatty rcalised, of course, that
this was not consistent with experience, and suggested
that the discrepancy was attributable to the imperfection
of the detector.  Some while later, however, Butter-
worth turned his attention to the subject, and a paper
by him appeared in Expertmental Wircless in November,
1929, giving a more exact analysis.  He avoided a
rather dangerous approximation Jimplicit in  Beatty’s
theory, and arrived at conclusions more consistent witl
experience.

Unfortunately, however, Butterworth's explanation
was not given in terms of simple and familiar ideas.
On the contrary, it involved two varieties of elliptic
integral and a lot of adroit, but complicated, mathema-
tics, so there are probably many interested persons who
would find it difticult to understand.  The subject is,
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Known Fact
About Jnferference

NI RS TRiTRA TR
The

e~~~ Interfering Transmission by a Stronger One.

Apparent Demodulation of an

By F. M. COLEBROOK, B.Sc, D.I.C., A.C.G.l.

nevertheless, an important one, and is likely to become
more rather than less important as the number of modu-
lated transmissions increases, so it will be a pity if it is
not more widely understood. This article, therefore, is
an attempt to convey at least some idea of the matter
in comparatively simple language. I would like at this
point to acknowledge my indebtedness to Butterworth
for permission to attempt this somewhat difficult task.
Both Beatty and DButterworth have described the
reduction in the interference as an apparent demodu-
lation of the weaker transmission by the stronger one.
I am inclined to think, however, that it can be repre-
sented somewhat more clearly as a modification by each
transmission of the apparent rectification characteristic
of the detector in relation to the other. Incidentilly,
this mode of presentation has the advantage of emphasis-
ing another and equally important aspect of the matter,
not explicitly referred to by cither of the above authors,
namely, that the interfering transmission will, if suffi-
ciently strong, so affect the apparent rectification charac-
teristic in relation to the wanted transmissions as to cause
some degree of amplitude distortion of the modulation
frequency output, even with a perfect detector,

The Perfect Detector.

For simplicity of explanation we shall assume perfect
rectification, i.e., a rectifier having zero conductivity in
one direction and constant conductivity in the other, as
shown in Fig. 1. There are no such rectifiers in prac-
tice, but large amplitude grid rectification, or ‘‘ power
grid "’ rectification as it has been called, gives a fairly
close approximation to it.  There is, indeed, a very
general tendency in modern receiver design to realise this
type of rectification as closely as possible.

Suppose that a receiver embodying such a detector is
tuned to a continuous wave transmission of frequency
.. and that there is in consequence a resonant potential
ditference of amplitude V, applied to the detector. The
direct current or potential output of the detector will be

A 10
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A Little Known Fact About Interference.—

proportional to the mean value of alternate half-cycles
of the signal voltage as shown in Fig. 2. The mean
value of half a cycle of a sine wave is proportional to
the amplitude of the sine wave, so that if we imagine V,
to be increased steadily from zero and measure the
rectified output, we should obtain a straight-line result
as in Fig. 3. This line will be referred to as the normal
rectification characteristic of the detector. (It must be
clearly distinguished from the d.c. characteristic of the
detector, which is shown in Fig. 1.) If the transmission
be modulated, i.e., if the amplitude V, be varied at
audio-frequencies, the rectified output will be similarly
varied as shown in Fig. 3, and in consequence of the
uniform slope of the rectification characteristic the
modulation frequency output will be a faithful copy of
the modulation of the transmission.

This statement will not be strictly true in practice, for
the effective slope of the rectification characteristic will
depend to some extent on the modulation frequency
owing to the variation of the modulation frequency im-
pedance of the output circuit of the detector. This fact
will not affect the main argument, however ; and, to avoid
unnecessary complication, it will be assumed that the
output is uniform over the modulation frequency range.

Supersonic Beat Frequency.

Now suppose that there is-an interfering transmission
of frequency f,, the difference f, —f, being supersonic.
The receiver 1s not tuned to this transmission, but if it
be powerful enough it will, nevertheless, give rise to an

Wireless 561
World

combination will be so large that the supersonic varia-
tions will actually be smoothed out in this way—for the
same reason that even high audible frequencies are some-
what reduced in amplitude.

Detector Load Impedance.

Another way of saying the same thing is that the
detector load impedance is low at high audio-frequencies,
and even lower at supersonic frequencies. Now, if the
envelope of the heterodyne pattern were a sine wave,
the mean value dotted line in Fig. 4a would also be a
sine wave, and the mean value of the dotted line varia-
tion over a large number of beat frequency periods
would not differ from the mean value of the original un-
disturbed transmission (since the maximum and mini-
mum valies of the dotted-line variation would be pro-
portional to V,+V, and V,—-V,, and its mean value
would therefore be proportional to V,). The rectified
output of the detector would then be no different from
what it was before the interfering transmission came in,
so that, if the interfering transmission were modulated,
it would still not affect the detector output and there

 would be no acoustic or modulation frequency interfer-

ence at all.  This actually was the rather misleading
conclusion of Beatty’s original explanation, and the in-
exactitude lay in the assumption that the envelope of
the heterodyne pattern was a sine wave. In actual fact
it differs appreciably from a sine wave. This becomes
immediately obvious if we go to the extreme case when
the amplitudes of the component signals are equal, as in
Fig. 4b. The average value of the dotted-line variation

Fig. 1.

appreciable potential difference V, on the terminals of
the rectifier.  The total potential difference acting on
the rectifier will now be the sum of these two potential
differences. These differ in frequency, so there will be
the well-known heterodyne variation of the  total
amplitude as shown in Fig. 4a. If, as we suppose, the
beat frequency is a high supersonic frequency, the
rectified output will not follow the high beat frequency
variations, but will only record their mean value over
a large number of beat frequency periods. Generally
speaking, the time constant of the grid-leak condenser
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Fig.3.—Rectification characteristic
of perfect detector.

Fig. 3.

in this case is clearly greater than that of the original
undisturbed transmission, and since this case differs in
degree only and not in kind from that shown in Fig. 4a,
it may be expected that tlie same is true for Fig. 4a.

The exact form of the dotted-line mean value can, of
course, be calculated and its average over a laige
number of beat frequency periods determined, but the
detail of this is rather beyond the scope of the present
article, It involves the elliptic integrals already referred
to. The important point, however, is that the direct
rectified output of the detector is actually increased hy
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A Little Known Fact About Interterence.—

the presence of the interference, however smalil this may
be. Now imagine that, keeping the interfercnce con-
stant, we vary the original transmission from zero up-

MEAN VALUE
SUPERSONIC OF HALF
FREQUENCY CYCLES
ENVELOPE
T AT ORIGINAL CARRIER
- 4] Ny _WAVE ENVELOPE ~
h o e LAV SIS 0145
N~ ]
[ ] T D.C. QUTPUT
1 nH NAOHHA]  OF DETECTORw
(a)

MEAN VALUE
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interfering potential difference is appreciable compared
with the carrier wave potential difference given by the
wanted transmission, and unless the modulation depth
1s fairly large. Such cases will, however, quite often
occur in practice, as, for example, when a distant station
is received at a point near another station. It is true
that the receiver will be tuned to the distant station and
not to the other, but a relative field intensity of the order
ot a hundred to one or so may easily counterbalance
the resonance effect of tuning and give an interfering
detector voltage comparable with that of the desired
transmission.

Mutual Demodulation Effect.

We can uow consider the other aspect of the matter, the
so-called mutual demodulation effect of the two transmis-
sions. It is fairly clear from the diagram of Fig. 5 that
apart from the foot of the characteristic, where the inter-
tering potential difference is equal to or greater than that
of the wanted transmission, the slope of the apparent
rectitication characteristic is not very much less than that
of ‘the original undisturbed rectification characteristic ;
and, since the modulation frequency output depends on
this slope, it is not very much affected by the interfer-
ence. In other words, there is very little apparent

demodulation of the stronger

SUPERSONIC OF HALF
FREQUENCY CYCLES
ENVELOPE /
prve S ,—(
/ "\
/| 4 \,
3 ORIGINAL CARRIER
X ] \_WAVE ENVELOPE 3
N /
L HHHH A /1 LM 3\ D.C. OUTPUT
N P \OF DETECTOR;
l il

(b)

Fig. 4.—(a) Action of perfect detector with super-

sonic interference of small amplitude. (b) Action of

perfect detector with supersonic interference of equal
amplitude.

wards and measure the rectified output in the
same manner as for the original rectification
characteristic shown in Fig. 3. The output
will no longer be zero at the origin, since the
interfering transmission will produce its own
tull effect at that point. As explained,
however, the interfering transmission will
producc less and less tffect as we increase the
voltage of frequency f, up to its original un-
disturbed value, and the final result will be

RECTIFIED OUTPUT OF DETECTOR — =

transmission by the weaker
one. The case of the inter-
fering transmission is, how-
ever, very different, {for,
assuming its potential differ-
cnce to be less than that of
the wanted transmission, it
is only the curved foot of the
rectification  characteristic
which comes into play. If
we assume the wanted
transmission to give a rela-
tively large constant poten-
tial, we can determine the

(Vo)

& apparent rectification char-
£ acteristic in relation to the
o interfering transmission in

a curve like that marked (a) in Fig. 5. This,
thien, is the new effective rectification charac-
teristic of the detector in relation to the

INPUT RADIO-FREQUENCY AMPLITUDE

precisely the same manner
as before.  The result is a

(Vi om V3) —— line such as that marked (b)

wanted transmission when the interference is
present. It is obviously very different from
the original rectification characteristic, which
is also shown on the diagram for comparison,
and the important point about it is that it is very curved
toward the foot, and will therefore give a certain amount
of amplitude distortion of the modulation if the latter is
deep cnough to bring the minimum value of the potential
from' the wanted transmission into the curved region.
This amplitude distortion will also be associated with
the introduction of spurious harmonic frequencies.
Thus we arrive at the first conclusion, namely, that a
perfect rectifier is no longer perfect in the presence of
appreciable interference, even though the heterodyne
beat frequency is supersonic.

The effect is not, of course, very marked unless the

Fig. 5.—Effect of supersonic interference

on the rectification characteristic of a

perfect detector (a) for the stronger sig-
nal ; (b) for the weaker signal.

in Fig..5. It is very much
curved, and is of much less
cffective slope than the
original rectification charac-
teristic.  The consequence
is that what Butterworth calls the acoustic ratio of the
interfering transmission to the wanted transmission ‘s,
assuming equal depth of modulation in the two cases,
very much less than the carrier wave voltages.. For
example, Butterworth shows that with a carrier ‘wave
ratio of 1 to 10, the acoustic output ratio would only
be 1 to 200, and with a carrier wave ratio of 1 to 5 the
acoustic ratio would be 1 to 50 and so on.

The above theory is, of course, somewhat idealised
and simplified. In practice the rectification character-
istic will not be a straight line through the origin, but
will itself be a line somewhat curved at the foot. Ior
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A Little Known Fact About Interiercace.—

large amplitude operation, however, the behaviour will
be approximately as described. For small signal
amplitudes, on the other hand, where the curved lower
part of the characteristic only is concerned, the rectifica-
tion will be practically square law, and in this case there
i1s no mulual demodulation effect at all, the acoustic
outpuis being approximately as the square of the carrier
wave voltages. We have here, therefore, an additional
argument in favour of large amplitude rectification. As
Butterworth points out, it gives, in virtue of the apparent
demodulation effect, a gain in effective selectivity which
may be as much as two to one as compared with square

Wireless
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law rectification, in addition, of course, to the superior
fidelity of reproduction inherent in the straight-line
characteristic.

It may also be pointed out that the demodula-
lion process provides an additional argument in favour
of high selectivity in the input stage of a receiver, with
subsequent audio-frequency correction for the effect of
side-band cutting, for the smaller the ratio of the inter-
fering carrier wave potential difference at the rectifier to
that of the wanted transmission, the greater will be the
demodulation effect upon the interference, and the less
will be the modification of the effective rectification
characteristic in relation to the wanted transmission.

NEXT WE’EK . A Full Description and Preliminary Constructional

Details of

issue of June

will be included in our
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introduced.

A high=quality long=range recciver
for modern conditions.

1 Mains transformer. primary 240 volts 50 eurles, secondiyins 275-9-273
rolls 60 md, 2.5~0-2.5 volts 1.6 amp., 4 volts centre-tapped § amps.,
4 rolls centre-tapped, 1 awip. (Purmelo).

LB chole (Varley D.P.12).

L., transformer (Varley N icore 1),

L. ehole, 20/50 henrys (R. 1. Hypereore).

H.F. chole (Wearite 1. F (),

I’entod= ontput rhole (Atlas C.P.S)).

Two-yang condenser. 0.0005 mfd., and drvm dial (Polar Tub).
Variable condenser. 0.0005 mfd., and driom dicl (Polar Unicersal).
Grid leals, 0.25 megohm (Fdiswan).

Porcelain grid leal; hoider (Bulgin).

Fized condensers, 0.0001 mfd. (T.C.C., Type 3.

Fired contdensers, 0.001 mfd. (1.C.C., Tupe 33).

Fized condensers, 0.002 mfd. (T.C.C.. Type 33).

Fixed condensers, 0.1 mfd, 400 rolts .C . test (1°.C".C., Type 50).
Vized condenser, 0.05 mfd.. 400 volts D.C. test (T.C.C.. Tupe 10).
Fixed condensers, 1 mfd., 400 voltz D.C!, test (T.C.C., Tupe 30).
Fired condensers, 2 mfds., 100 voits D.C. 1est (T.C'.C., Type 50).
Fived condensers; 4 mjds., 800 volts D.C . test (T.C'.C"., T'ype 80},
Fixed condensers, 2 mfeds.. 500 volts D.C. test (T.0.C., Tupe 50).
Pre-set condenser, 00005 i fd, maxrimum (Polar).

Resistance, 1,000 ohmns to carry 1A, (Watmel),

Resistances, 600 vhns to cariy 8 mA. (Watmel).

O It g 12 C0 4 B0 B T TO T O3 e 1D o e s b b b

a Superheterodyne of QOutstanding Merit
3rd

under “The Wireless World”

SUPER-SELECTIVE

the title of

il SIX

LIST OF P.RTS REQUIRED.

m, B T Y R AR AR TR P 2N VRO e o

LR A

SPECIFICATION,

Five valve superheterodune.

Al A.C. smuins operation with
ralve rectification.

Two tuning controls.

Band-pass tuning.

tianged wareband switching,

Dual yanged volwme conirol.

New  non-radiating  jrequency
rhanger.

Special cireuit for cutting out
long-weave snlerfercnce.

Power grid detection.

Pentode power owtput of 1,900
millswatts.

Special tuned smoothinyg cireuil.
8 deo selectivity on poiveriul
local stations.

LEEUTAT LR LTSS

CoPN ]

e B N N L b B T e O M T D B 2 L S e A G 2T

While the list below gives the actual componenis used in the construction of the
seb, there arve certain instances where alternatives of other manufacture may be
Readers must take iuto account the quality and suitability as regards
dimensions when adopting a substitute.
ticned, other manufacturers are specialising in the production of components of
similar ‘type which are entirely suitable for use in the building of this receiver.

In addition to the sources of supply men-

Residance, 500 ohms to carry 6 mA. (W atmel).
Resislunce, 280 ohins to eariy 35 mA. (Watimrl).
Resistance, 10.000 ohins to carry 5 mA. (Watme').
Resistance. 10.000 ohmns o carry 12 ma. (Watmel).
Resistances, 20.000 ohuns to carry 5 mA. (W atmel).
Resistance, 7,000 ohims to carvy 8 m.g. (Walmel).
Resistances, 30,000 ohms to curry 3 mA. (Walmel).
DNesistance, 40,000 olims 1o carry 3 mA. (Walmel).
d-pin A.C. valve holders (W.L.).

Valre screens (Colvern).

1.1 transformers. 110 le. (Colsern).

Twin volunte control potentiometer. 25.000 olims ((‘olrern).
Aerial hand-pass coil and screen (Walmel).
Secondary band- pass coil and sereen (Watmel).
Osclllator coil and sereen (Wafmel).

Zbonite shrowled terminols (Belling- Lee).
Terminal mounts (Belling- Lee).

Mains pluy, 5 amps.

Balelised panel, 21 x Fin.

Sleecing, copper foil, wnire, screws, ele.

Baseboard, 2lin. x 14}in.

13in. half-round brass rod for switeh ganying.

1 Slabh eoil.

1 Cabinet (Cameo).

b o 10 i e b g Bt DS D3 T2 i 1D e DD et et s b

8 X

.
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UNBIASED

A Query from Slaithwaite.

A man wrote to me the othcr day
cnclosing a letter  of  introduction
from an acidulous aunt of mine (to
whom, so far as 1 am aware, I have
never done any harm) and bewailed
the fact that the new Northemn
Regional station is almost within the
proverbial stone’s throw of a new
house into which he has just moved.
His moan is that he wiches to reccive
only the two Slathwaite transmis-
sions and yct—so he supposes in his
letter—he will have to use a large
number of valves to separate the two
trdnsmis'sions ‘““How many valves,’
he wails, “shall T need?” T wrote
to him cxpldmmg that he would re-
quite no more valves than if he
lived a dozen miles away and that,
in any casz, selectivity  does  not
come bv valves alone. It was evi-
dent, from his somewhat tart reply,
that he thought I was pulling his
leg and that he had becn
reading a lot of rot about
valves and sclectivity. T
have sent back to him a {nli
explanatory letter pointing
out that if he has mains
available all he needs to
have, in order to enjov per-
fectly good loud-speaker re-
ception from one transmitter
without  any  background
from the other, is one valve
only, and that should be a
power pentode used as A
combined detector and out-
put valve in the mapner shown many
months ago in this journal.

If he is compelled to usc battery
valves T have suggested a  plain
detector and L.F. In cither case it
is obvious that no reaction will be
needed. He must first gnard against
direct pick-up on the coils by em-
ploving very complete screening.
Everv joint of his screening box
will, of course, have to be solducd
so that it is absol ntely flux- tlglxt
the variety of flux referred to being
of the etheric variety and lla\ing
nothing to do with ““ Fluxite.”” As
for his acrial, he can, T have told
him, verv well emulate the cxample
of the small boy and ns» a bent pin;
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GRID.

at any rate, I have had no trouble
n do.mr the trick with a crystal set
placed by the road-side at the very
gates of Brookmans Park.

Did the Grid Leak?

An acquaintance came to me in

great cxcitement the other day
announcing that he had made a new
radio discovery.  On  questioning

him I found that he had merely had
an expertence”which T suppose must
have come to all of us during the
gradual evolution ot the L.l*. am-
plifier, namely, that remgval of the
grid leak in an R.C. stage had no
dudlblL effect whatever on the guality
of reproduction.  When I told him
that this was nothing new he a( once
exclaimed petnlantly that this was
just one other case confirming his
opinion that in radio, theory and

. made a new radio discovery.

practice seldom agreed. 1 have
found that there are quite a number
of people who preserve their ordimary
sanity 1n evervday affairs but who
throw all reason to the winds where
radio is concerncd.  They seem to
think that it a case is found where
practice appears to flv in the face of
thcory, then the theory itself must be
wrong.  Perhaps nothing  could
betterillustrate the futility of this idea
than the case of the grid leak in the
R.C.  amplifier already quoted.
There is nothing wrong with our
theory of the action of an R.C. am-
plifier as at first might be supposcd ;
the trouble lies, of course, in the fact
that all our components are still,
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relatively speaking, so poor that they
sometimes lead us widely astray.
The explanation in this case was, I
suppose, that the incidental leakage
resistances between the grid and
filament of the valve were actually
lower than that of the grid leak itself.

An Amazing Test.

1 remember how an otherwise per-
fectly sane man of great business
acumen whose Judsment 1 the City
was considered something to rely
upon, once told me that moving coil
loud speakers were no better than
the cheapest of horn-type instru-
ments.  Upon cross- e\(lmmmg him
I found that he had based his judg-
ment solely upon a test which con-
sisted of connccting first one and
then the other of the two loud
speakers concerned to the output
terminals  of a  superannuated
3-valve set with a general-purpose
valve in its output stave.

“We Want Welsh.”

I was having-a few days’ peace
and quiet in a remote part of
Brittanv recentlv, and 1
the course of conversation a
rather curious question was
put to me. I was asked
whether the B.B.C. would
transmit programmes in the
Welsh - lapguage from  the
projected Western Regional
station. The rcason for the
question was, of course, that
in this part of France the
Breton language, which s
akin to Welsh, is far more
often heard than French;

indeed, there are villages, T am told,

where French is as much a strange
tongue as English. No French station
caters for thc inhabitants, who are,
therefore, pinning their hopes on the
crection of a Welsh station, T saw it
announced  in W.W. that the
B.B.C. refuses {o consider an all-
Welsh station, as there are insuffi-
cient Welsh listeners.  Perhaps they
will now reconsider their decision ;
otherwise, it may happen in the end
that the Welsh people will find solace
in listening to tongue-twisting vowels

“emanating from Brittany, and may

cven subscribe towards a  station
there, although 1 think the latter
possibility is extremely remote.
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Events of the

POOR OLD DAVENTRY!

Konigswisterhausen, it is expected,
will be operating on its new power of 75
kilowatts within the next few days. At
present it uses the same power as Daven-
try 5XX, viz., 35 kilowalts.

- cooo
HAVE YOU HEARD  POSTE
C. 12,000 ¢

““lei poste (0. 12,000, followed by a
cock-crow, indicates that the new [French
Colonial station is transmitting.  The
figure is intended to refer to the kilo-
cycles, but French wmateurs have already
puinted out an inaccuracy. The actual
wavelength of the station is not 25 metres,
as one would gather, but 25.17 metres,
equividlent to 11,920 ke.

The station employs directional veflec-
tors of the Chirenx-Mesny type, which
can deflect the beam towards \sia, Africa
America or any other required direction.

Week

THE MIKE SMASHER.

M. Raimu, a well-known Paris actor,
lias earned a new reputation as a breaker
ot microphones. It appears that his voice
is so rich and resonant that the delicate
nticrophone membranes are unable to
withstand it. French technicians are con-

-sidering the development of a tougher in-

strument that shall be thoroughly Raimu-
proot.

©000
WIRELESS NOT WHOLLY TO BLAME?

From a letter in the daily Press :

" The extraordinarily low temperature and lack
of sunshine which have characterised our weather
during the last month or so must he accounted
for by one or both of the two folluwing causes -

1. T'he numerous earthquakes which have re-
recently oceurred.

2. The immense exiension of wireless all over
1he world.—E, W. Moody, Southampton.’

This is encouraging.
there was never a doubt
was to blame, wet or fine.

In the old days
that wireless

RADIO ARCHITECTURE : THE LATEST. This hox-like structure will house the trans-
mitting 9qulpment of Czecho-Slovakia's 120 kW. broadcasting station at Cesky Brod, which
will add its voice to the general European ciamour within the next few months.

WHERE DENMARK LEADS.

Denmark still heads the list among
FEuropean couniries in the number of
broadcast listeners per thousand popula-
tion, the number being 119.5. Sweden
comes next, according to the International
Broadcasting Union, with 78.99.

Britain still holds third place with 77.5
per thousand population, and is followed
by Austria with 63.34 and Germany with

56.23. Hungary and Norway come close
and then comes [inland, which has
stepped down a place in  favor of
Norway.

A 23

AMERICA'S 1 IN 3.

* Though they may be discouraging to
certain broadeasters, showing that there
are far fewer sets in nse in many States
than the stations in those States have
Leen wont to claim, the radio census
fizures thus far releasad by the United
States Census Buneau are considerably
heartening to the radio trade,”” writes our
Washington correspondent.

With nearly half the States reported,
the figures reveal that less than one-third
of the homes in the average State have
radio receivers.

www americanradiohistorvy com

in Brief Review.

AMATEURS RECOGNISED AT
i COPENHAGEN.

Aunrerican amateurs are rejoicing over
the fact that one of their number, Mur.
Kenneth B, Warner, Secretary of the
American Radie Relay League, has heen
chosen as a technieal adviser to the U.S.
delegates attending the Radio Communi-
cations Committee which opens at Copen-
hagen to-day (Wednesday).

Our American cousins are not alone in
hoping that Mr. Warner’s presence will
secure a hetter recognition of the rights
of amateurs all over the world.

©000

THE LATE CAPTAIN G. R, WILLANS.

It is with very great vegret that we
learn of the death of Captain Gilbert
Rolland Willans, which occurred on
Thursday, May 14th, as a result of blood
poisoning.

Captain Willans had beenassociated with
Lirondcasting sincealmost the earliest-days,
liis first appointment in the industry being
as manager of the Mareconiphone Depart-
ment of Marconi’s Wireless Telegraph
Company. His abilities as a piloneer and
organiser were quite exceptional, and his
friends, to whom he was known affection-
ately as ““ G. R.,” will recognise that his
untimely death has cut short the promise
of a brilliant career.

cooo
PROVINCIAL STATION WITH
PARIS STUDIO.

An interesting innovation is the opening
of a special Paris studio by the Lille
P.T.T. broadeasting station, enabling pro-
vincial listeners to enjoy exclusive con-
certs and news from the I'rench capital.

oo

CAN SE(S BE SEIZED?

Radio receivers, the Danish Government
has decided, belong to the category of
articles which camiot he seized for debt.

This repeats a recent German ruling on
the point. According to a correspondent, a
Bevlin court has declared that a wireless
set must be regarded as a ‘* household
utensil * legally exempt from seizure,
since it fulfils an indispensable function in
modern life.

We hear of a further curious case of
special interest {o the set canstructor. A
Germun amatemr’s home-built recciver was
recently held for debt, hut the seizure was
regarded as irregular for two reasons;
ficst, because it was a hLousehold article,
and secondly because the price obtainable
at a public sale wonld not nearly corre-
spond with the value of the work exnended
upon it by the constructor.
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AN EGG YAFRN.

We are Legiuning to expect something
sood whenever the nume of My, O, H.
Caldwell appears on the Atlantic horvizon.
Mr. Caldwell was formerly a member of
the 1.8, Federal Radio Commission, but
he s now making  excellent  progress.
Here he is, verbatim :—

= At Jeast 50 per cent. more eggs will
be produced for market if the poultry
farmer offers to his hens the same oppor-
tunity to hear good radio programmes that
lic .oxtends to s family. The secret in
gelting the wmost out of the hens by the
radio system is to turn on the broadeasts
ently in the day and keep them going
until chicken bedtime, This method iu-
creases the average hen-howr production
and brings a new spirit of service to the

chicken coop;”

_Which shows that there s a use for
spensored programmes.

- oDOO

° - LORD CLARENDON AND S.A.

AMATEURS,

The Earl of Clarendon, who recentiy
severed his connection with the B.B.C.
o receiving  the  appointment  of
Governor-General in South  Africa. has
iost little tiwe in renewing his associa-
tion with wireless.  1lis Excellency has
@raciously  accepted the Dresidency of
the South African Radio Relay League.
tiis Presidential address not ouly makes
cond reading. but shows that our cousins

Wireless
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tion of the world.  Listencrs any day
can hear amateurs sending out thel wies-

sages, recciviug replies aml  conversing
1 the Morse code with distant paits
of the world. For Kenya to call up

lrak, India, Ceylon, Aunstralia or New
Zealand is to-day a commonplace, and
amateurs in Mexico and Pern are able
to call up their fellow-amuteurs and con-
verse with them in this ccuntry.”

After expressing a hope that there
would he a continnance ot the happy re-
lations at  present existing letween
smateurs and the South Atvican Post
Office, Lord Clarendon touched upou the
subject of Ewupire broadcasting.

“When,”” he said, I was in charge
of the wdmiuistration of the British
droadcasting  Corporation I can  assure
von that we all wished, so far as it.was
possibte, to develop that seevice at the
earliest pussible moment. 1t wculd Dbe
amiss and out of place for me to go into
minute detail as to why that service is
not in extensive nse to-day, but T will go
so fur as to say this, that those who wre
responsible “fur the development of the
service to-day are as wnxious as we were
a few years ago to get it functioning at
the earliest possible moment.”

0000
A STARTLING ¢“ COMEBACK."

Just when he was thonghit to be dead.

the Austealasian amateur has suddenty

A MILLION VOLTS TO ORDER.

A corner of the Ferranti works at Hollinwood,

. Lancs, showing the recently installed 'Tesla coil equipment at the moment of dis-

. charge.

The, voltage is just over a million,
a discharge at an oscillation frequency of 120,000 cycles per second.

‘The ‘high-frequency generalor provides
‘The secondary

winding is secn on the right.

iu South Africa are to he congratulated
on having a veal ** friend at Couwrt ™.
After referving to his former connection
with wirceless operations as chairman of
the  British  Broadeasting  Corporation,
Loid  Clarendon  said o - Rhort-wave
transmission  has captured  the nmagina-

jumiped into hfe again and. according to

our Wellington correspondent, 18 nosw
constructing  all electric sets at a rate

which is causing some discomfiture among
the Post Office officials. Apparently
Australia has not quite made up its mimd
whether the home constructor is to be
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trusted with mains sets, and a move is
afoot Lo establish an inspection service to
prevent the * hani ' attaching his gear to
the mains nntil it has been duly certified.

Most of the parts available for home
construction are said to be British, which
is rather strange considering that the
Americaus monopolise the warket of com-
plete sets.

0000
A CLEAN SWEEP.

In order to * clear up ™ the French
ether the Federation of Drivate Broad-
-asting Stations in Frauce has preparved a
plan, in co-operation with the Manufae-
turers’ Union, which would suppress
Lyons-la-Doua, Beziers, Marseilles, Mont-
pellier, Toulouse P.'I.T" . Alpes-Grenobles,
Radio-Normaudie, and Radio-Vitus,

Buat, as neither the owners of these
stations nor the listeners in their respec-
tive areas have yet been consulted. we ave
ot disposed to scrateh out these names
on owr calibration chart.  Broadeasting
stations, unless they are of the British re-
Iy variety, are not so easily throttled..

oo0O0O0
“ RAILS ™
ROUTES.

Coming ont of the laboratory after
many years of development, the visual
radio 1ange heacon for the guidance of
aevoplanes along given courses by means
of visual instrument veadings rather than
anral signals received through earphones
will shortly be placed in daily serviece in
Ameri

Thesairway selected for the inanguri-
tion of the service is the Kansas City-
Los  Angeles section of the trans-con-
tinental air route, . ’

The- method to be used, which was
described in 7'%e Wireless World of August
28th, <1929, nakes use of direct radio
beas along the route on which the planes
ave veguired to travel.  Apy divergence
from the straight course is visually indi-
cated liy means of a pair of vibrating
reeds which show at w glance whether the
crvor is to the right or the left.

0 0000
WIRELESS RIVALRY IN MALTA.

Malta is one of the few places (writes
a corvespondent) where true competition
i wiveless appavatus can be said to ex
and it is an unpleasant fact for DBritish
manufactuvers to note that in these civcum-
stances, and despite some advantage to
them from the large British (Navy and
Army) popnlation, the sales of their pro-
duets oveupy at best thivd plave. Not
enly are far wore Italian receivers sold
thap British, but even Awerican sets out-
them.  The reason is stated to he
purely the high cost of the British pro-
duets, as they are admitted to le freer
from hum on the local 100-cycle supply
than the American sels, shaving this ad-
vantage with those from Italy.

“Fheve may also, however, be a certiin
dislike of DBritish sets owing to the wide-
spread discontent with the leavy local
licence fees, for which the British Naval
authovities are commonly blamed, oune
guinea being payable for the fivst and ten
shillings for each subsequent vear: and
for this, as one disgruntled listener ex-
pressed himself, the Admiralty and the
Eastern  Telegraph  Co,  provide " un-
lited Morse practice.”

INVISIBLE FOR AIR

A 24
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AS befits the most up-lo-date Ship in the world, the “ Empress ‘
of Britain,” which has just been put in commission by the 3
Canadian Pacific Lines, carries the most complete radio equip- \
ment ever installed on any ship. The Marconi installation \
includes lelegraph transmitlers and reccivers for long and short s
wavelengths | short-wave telephone apparatus for two-way con-
versalion; lifeboat sels and a direction finder, in addition to

a band repeafer system. s

A P . %

e

As “a luzury vesd the
« Empre.s of Britain seis
a nete standard, and il 45
appropriate thal tze radio
equinent should be " up
to the kst minde” in
dezign and efficiercy.

[ SEESEEE

\
\
%

-\

=
The  wireles
telephone
aerial wiih
the special
Junction box
connecling it
by a copper
tube feeder
system la the §
transmi'ter.

On the right s the Mar-
roné short-wave telegraph
transmitier and -receiven
The: broadcast receiver for
8 usec witlific repealér sysiem
1s on the extreme Jeft.

el
o IR

L 2 ”

r

| The photograph on the left
shows the Marconi lele- J
phone receiving room. The ¥
vight-hand_priclure gives a v 5" R S
glimpse of (ke long-wave
telegraph Hlant. The 2 kW.
transsniticr is on-the lefi.

No fewer than four large cabins are devoled to the
ship’s wireless equipmznt, while an unusually
elaborate aerial system is also necessary, and {his
is suilably arranged belween the masls and also
from the fore and mainmasi heads. The direction
finder is installed in the chart room.

A 25
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A High=grade Dual-=

purpose Instrument at
an Attractive Price.

URING the past two or
D three years the develop-

ment of the radio-gramo-
phone has progressed rapidly,
and in the matter of range and
selectivity is not inferior to that
of the most expensive radio re-
ceivers of advanced design. :
Prices, too, have fallen, and the radio-gramophone, once
the luxury of the privileged few, is now attracting a far
larger section of the community.

The new Bon Marché Super-Six radio-gramophone
conforms to modern standards both as regards perform-
ance and external appearance, and at the attractive
price of 29 guineas should make a strong appeal to those
who have hitherto regarded a cabinet radio-gramophone
as being beyond their means. It is an excellent example
of the value that can be offered by buying components in
the right market and assembling them in a high-grade
cabinet.

All-metal Chassis.

The principal component, if it can be so termed, is a
six-valve American all-metal A.C. receiver chassis.
There are two H.F. stages, a detector and two L .I°.
stages, while a full-wave valve rectifier justifies the title
of a six-valve receiver.

The screen-grid H.F. stages are

MAY 27th, 1931.

Super- Six

AR

a small trimming condenser
across the secondary of the long-
wave input transformer to
ensure accurate ganging. This
control is brought out at the
right-hand side of the cabinet,
but once adjusted to the aerial
it should require little attention
as the calibration holds over prac tically the whole of the
waveband.
Pre-H.F. Volume Control.

In accordance with the best modern practice the
volume control is fitted before the input to the first H.F,
valve, and should do much to mitigate cross-modulation
troubles. It takes the form of a wire-wound potentio-
meter connected across the primary of the input H.F.
transformer.  The resistance is graduated to give a
linear change of volume throughout the range of move-
ment of the control.  In the minimum position the
potentiometer arm engages with a quick-break tumbler
switch and interrupts the mains supply to the receiver.
For local station reception the aerial can be open-
circuited by a small switch, the capacity of which is
sufficient to pass all the energy required.

One of the most interesting features of the circuit is
the employment in the detector stage of
a screen-grid valve. This functions as

transformer . coupled, as is the input
trom the acrial circuit. A triple-gang
condenser tunes all three circuits, and
the single tuning dial is calibrated in
kilocycles over the medium wave-
range. Originally the receiver was
designed for medium wavelengths only,
and has subsequently been modified 1o
include the long waves also. There is,
however, sufficient space on the dial to
mark the settings of long-wave stations
in pencil. The work of extending the
wave-range has been carried out very
thoroughly, and the long-wave unit is
neatly fitted to one side of the chassis.
It has been found necessary to include

SPECIFICATION.

CIRCUIT : T 50 sereen-grid H.F.
{transformer - coupled);  sereen-
gridanode bend delector ; two 1.1,
(resistance - coupled). Ganged
tuning. Pre-11.F. volume control.

CONTROLS: Single dial tuning
{calibrated in Lilocyeles). 1 ohane
control and main switeh,
Warve-range switeh.  Trimming
condenser (long vaves). Pick-up
swlein and tolume contral.
“Local ™ aerinl switch., Tone
conltrol.  Awtomatic motdr susilch
on turntable.

GENERAL: Moviny coil loud
speaker. B.T.H. pick-wp. Pail-
lard induction nwolor.

PRICE: 29 guineus.

MARKIRS: Bon Muarché, Eid.,
Brixton, LoAdon, S .9.

an anode bend rectifier and, as in the
case of the H.F. valves, is biased by the
fall in potential across a resistance con-
nected in the cathode return lead. A
resistance-capacity filter in the anode
circuit prevents H.F. currents straying
into the L.F. amplitier, which is resist-
ance-coupled throughout. The gramo-
phone pick-up is connected in series
with the grid circuit of the detector
valve and is short-circuited, together
with its volume control potentiometer,
by a single-pole switch. In later models
the pick-up volume control and switch
are combined in a single unit as in the
casc of the radio volume control.
A 20
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{ Interior view of Bon Marché Super-Six radio-gramophone, with an enlarged view of a corner of the chassis, showing screened
g short-wave and long-wave H.F. transformers.
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the volume control from the miniimnum position resulted
in overloading.

The selectivity on short waves allows full use to be
made of the range provided. At five miles from
Brookmans Park the wavebands occupied by the
National and Regional transmitters were 240-285 and
325-385 metres.

MAY :z7th, 1931

Bon Marche Super-Six Radiogram.—

The field winding of the moving-coil ioud speaker is
used to smooth the H.T. supply, and, in spite of the
absence of decoupling, the circuit is in practice quite
stable. Adjustment of the power transformer to the
supply voltage is accomplished by soldering together
appropriate leads under the transformer. This is car-
red out by the makers before the set is despatched,
so that the exact supply voltage should always be stated
when ordering.

The sensitivity is of a high order, particularly on short
waves, though the range on long waves is appreciably
higher than that of the majority of converted American

The Moving-coil 'Loud Speaker.

The quality of reprodnction is ple asing, and does not
appear to suffer on the gramophone side on account of
overbiasing of the detector valve. A miniature moving-
coil loud speaker is emploved, and provides ample

/‘ 50000 0
0-0005mfd
= & A
{ k5,4 :
| e, f + mfd| 1006 mfd O'OGmfdr
= Jse — —
R 206 I
imfd  a b s e ab ¢ SS ¢ d
e« o o g 2
S L 250000 g 838 s 85 g
g g T SEST 8 8 ¢
‘"0_ S &E & D 61 - o o
/r—’ 3
o
TRIMMER [_1
CONDENSER
2L AT |
n'E) 150001, OHVMJ‘HOOH *_J
y—a
30000 14000 J
ELECTROLYTIC
- CONDENSER
AC J i
MAINS CS
] iig
g
&S _{:iJ
S
J - :
= 1mfd

Circuit diagram of the Bon Marché Super-Six radio-gramophone.

sets. The long waves yielded six stations in addition to
- 5XX, but at a distance of five miles from Brookmans
Park, the London Regional station broke through over
the lower quarter of the dial. The inherent selectivity
in the upper part of the scale was, however, sufficient to
bring out Kénigswusterhuusen without any background
interference.

Short Wave Range and Selectivity.

Some idea of the range on short waves may be gair d
from the fact that five stations were received in daylght
on two consecutive mornings. Two of these—Langen-
berg and Hilversum—overloaded the last valve with the
volume control at maximum. Affer dark from I5 to 20
foreign stations could be received at full loud speaker
strength. In the case of six of these any movement of

Next Weel’s Set Review :—+ HIS MASTER'S VOICE” D.C. MAINS MODEL 521.

volume in keeping with the dimensions of the cabinet.
Speech is perfectly natural, and a brilliant upper register
gives a crisp rendering of music when the so-called tone;
control is out of action. The cone is constructed C
buckram and a small area near the apex is doped *°©
give additional stiffness. This is done to assist t.1¢
formation of nodes at high frequencies and is w"
doubtedly a contributory cause of the excellent respone,©
in the upper register. ~There is plenty of volume
the bass, but the quality suggests that this is due t> &
resonance in the region of 150 cycles rather than :tO.
an even distribution of output throughout the loy "€!
register. ' :
Mains hum is negligible, and the Paillard induct "
motor is silent in operation both electrically &0
mechanically. i
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DRACTICAL. %~ HINTS &TIPS -
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FTER taking pains o ensure
that all the external metal
parts of a D.C. receiver are *‘ dead,”

~ so far as high mains voltages are

concerned, it is illogical to connect a
pick-up to the set in the conven-
tional way. 1f the positive main be
carthed, the
cads to this

ISOLATING .¢ 0 mponent—
THE PICK-UP. and also | its

B ( i terminals,
......................................... which  may

possibly be exposed—will ‘he con-
siderably above earth potential.
Although the very slight risk of
danger from shock that will then
exist must not be exaggerated, it is
just as well to keep within the spirit
as well as the letter of regulations
and official recommendations dealing
with this subject. By adopting cither
of the arrangements shown in Fig. 1
isolation of the pick-up is ensured.
Diagram (a) shows how blocking
condensers  {(of about 1 mfd. or
more cach) may be inserted in cach
lead 1o the pick-up, This method
generally  be  preferred ;s al-
though the usc of a transformer
(diagram (b)) is equally safe, there
is but a limited choice of suitably
designed components.  If the sccond
plan De-adopted, it is as well to
“carth”” one side of the pick-up.
A warning  should Dbe  offered

\

MI\P@]]@@S
World

3

7N

When self-

of the tuning scale.

oscillation is  produced as the

various circuits are brought into
’ tune at any
......................................... sseLve ) el
UNWANTED below, sav,

there 1s some-
times a
temptation to oblain stability by
reducing amplification, but such a
course camhardly be adopted with
a clear conscience when one is work-
ing on a set intended to be highly
sensitive, especially if it is known
that the amplification aimed at is
well within theoretical limits.
Assuming that these limits are not
exceeded, it is well known that H.F.
instability must be due to unwanted
couplings between plate and grid

circuits. But  just where' this
coupling is taking place 1s not
always evident; even il one 1s

blesszd with more than the average
allowance of patience, its location

- 1
i
'

7 —
T it
@,f L;; POT.
PICK-UP TG-B

(a)

Fig. 1.—Applicablc to D.C. mains sets: methods of isolating a pick-up.

against conneeting isolating  con-

densers  in o series if no volume-

control potentiometer is fitted.

0oCD @

EW fav'ts in an ““ H.F.”" receiver
are more annoying than uncon-

trollable instability at the lower end
A 29

is sometimes a very lengthy process.

As an indication that the right
line of attack is being followed it 1s
a good plan to adjust the receiver
to the highest wavelength at which
self-oscillation is produced. In this
condition it will be particularly

www americanradiohistorvy com
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responsive to the beneficial effects
of any experimental alteration.
[eNelele]

"HE practice of winding the
medinm- and long-wave sec
tions of a dual-range tuning coil on
the same former and then connect-
ing both windings in series so that

wave-changing may  be effected
merely by

short - circuit-

ing, has DUAL RANGE

proved so
convenient
and effective
that it is now almost universal,
Almost invariably, a single-layer
coil is used for medium-wave re-
ception, while a sectional winding
in a series of slots serves as a long-

COILS

MEDILIM  WANE
WIRDING

i
|
1
7 e
% za |
-
i ==
i o : B
| Er za
| “ "o
-
|

Built-up former for dual-range coil.

wave loading coil.  Home-made in
ductances constructed in this way
are usually wound on a ribbed
cbonite former, in which the neces-
sary slots may casily be cut.

When a ribbed former of suitable
dimensions is not available a plain
tube of insulating material will meet
the case, provided that a suitable
support for the long-wave section
can be devised.  With the help of
a vice, saw, aud a thin flat file,
slotted ¢bonite blocks can be made
quite easily, even by those with
claims to but little manual dexterity.
About six of these blocks are re-
quired ; they are sccured by means
of adhesive, or even by the tension
of the winding, around the circum-
ference of the coil former, in the
manner suggested in the accom-
panying sectional sketch.
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An Instructive Line of
Experiment for
the Musical Amateur.

By R. RAVEN:=HART.

r‘ YHE 1dea of replacing the sounding-board and
i resonance chamber of a musical instrument, such

as the 'cello or the violin, by an electrical ampli-
tier is, of course, not new, and a good deal of experi-
mental work has been done in this direction, particu-
larly in Germany, where the Berlin Academy of Music
has taken a special interest in the subject. An article
describing some of the work done by this Academy
appeared in The Wireless World for December 10th,
1930.

One of the chief attractions of this idea, especially to
the musician, is the extremne simplicity of the apparatus
and the fact that, given a broadcast receiver, which in
all probability alrcady has terminals provided for con-
necting a gramophone pick-up to the amplifier, it is a
very easy matter to con-

methods to this instrument is particularly striking.

A rough experimental form of the electrical 'cello is
illustrated in Fig. 1, where two high-resistance telephone
ear-pieces are mounted on a board, side by side, and
over them is placed a piece of thin board, such as the
lid of a cigar-box, and on this, in turn, rests the normal
‘cello bridge, the whole arrangement being held firmly
m place by the tension of the strings. Quite a variety
of modifications can be tried out, and one which gave
very good results,” and is perhaps the easiest to set up,
is that which is illustrated in Fig. 2, and shown in use -
in the title illustration. Here a single-string instrument
Is constructed, the mechanism being mounted on a
board as shown. In this experimental model only one
ear-piece was used, and, instead of mounting a wooden
board over the diaphragm

nect a musical instrument
in place of the pick-up and
obtain really good-quality
results with remarkable
volume.

SCREW EYES

of the telephone, the dia-
phragm itself was removed
and in its place a strip of
metal was placed across
the case of the ear-piece,

WOODEN

IDGE
ER N PLATE

—

This article is not in- — "“'/
tended to go deeply into
the subject, but merely to

resting on the edges of the
case, and the "cello bridge
was moited on this. The

c |

=
HEADPHONES e CILE

TERMINALS

put some suggestions to

bridge could, of course,

be mounted on the dia-

the amateur which will

provide a general guide if

phragm, but normally it

he is interested in inves-

would be found that the

tigating the subject further

diaphragm would tend to
bend aund be unable to

and developing fresh ideas
of his own. The author’s
own preliminary  efforts
have proved so interesting
and promising that he feels he would like others to have
the advantage of any hints which he can give.

The general idea is, of course, applicable equally to
any siringed musical instrument, including the violin,
banjo, mandolin, etc.; but, because of the relatively
large bulk of the normal type of ’cello and the cost of
the instrument, the application of electrical reproducing

Fig. 1.—An illustration of the method of mounting the parts of the
electrical 'cello on a wooden baseboard, and with two telephone car
pieces mounted side by side.

bear the strain of the ten-
sioned string.  The ar-
rangement described has
definite advantages, for the intermediate air space Is
eliminated, which would otherwise ecxist between the
sounding board and the diaphragm of the ear-piece,
and the direct drive will be found to give a firmer tone
and better response in the upper frequencies. In addi-
tion, any colouration of the tone due to the natural fre-
quency of vibration of the diaphragm is removed. The
A 30
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Electrical *Cello.—

normal diaphragm of a telephone would invariably have
a peaky resonance which would be reproduced and im-
pair the final tonal cffect.

The string, or strings, of the instrument can be
stretched between screw eyes, and a finger-board is
fixed below them, as shown in Fig. 1. Unless a proper
‘cello head can be procured, it will be necessary to
obtain a hardwood substitute, or frequent retuning will
be necessary, owing to the tendency of the wood to
““give,” and so allow the stiings to get slack.

When the instrument has been completed, the leads
from the telephone ear-piece are connected {o a valve
amplifier, as one would normally connect a gramophone
pick-up. When demonstrated to an expert prolessional
musitian, the opinion was expresscd that the tone on
the second (D) and third (G) strings was fully compar-
able with that of a good ’cello; and on the first (A)
and fourth (C) strings the result was stated ;
to be better than that of most ‘cellos, as
there was a complete absence of harsh-
ness in the one case, or woolness in the
other.

The amateur-constructed
instruments described would
not, of course, be really ap
plicable to practical use, for
the reason that constant re-
tuning of the strings would
be necessary, as explained
above; but if the experi-
menter 1s prepared to go to
the expense of purchasing a
complete ‘cello head with
finger-board  neck,  nut,
scroll, and pegs complete,
and this is fitted to a wooden
support like the lower part
of that shown in Fig. 71,
then a veally permanent
and serviceable instrument
results. Complete  “cello
heads can be purchased
separately from musical in-
strument makers.

It is worth while to note
that far more volume than
that obtainable from an
ordinary ’‘cello 1s available
if a good amplifier is em-
ployed, and this possibility
might prove of great interest, for instance, in orchestiul
work where one instrument could produce the effect of
perhaps four or five! Again, a double control ol volume
1s available, the normal control with the bow, and a
'secormd control, probably best operated by a foot pedal,
which would actuate the volume control of the ampli-
fier. Those who are familiar with stringed instruments
will see that some curious possibilities are presented
here, for the normally weak vibrations of the siring
after plucking may be amplified up to fortissimo, or,
converselv, a pranissuno volume, but with the attack
normally corresponding to fortissimo, can he obtainad.

A 31
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Fig. 2.—Photograph of an experimental single-stringed instrument
cmploying only one ear piece and having a strip of soft iron in place
of the usual diaphragm.
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Another point which is of interest to the musician
who may, through force of circumstances, find 1t in-

5.1
| z TO PICK-UP

TERMINALS

i
I \
\T
ONE-FORMEK

+H.T. CIRCUIT

Fig. 3.—A suggested circuit which should he studied in conjunction
with the author's previous article dealing with ‘:tone formers '’
published in The Wireless World of December 10th, 1930.

convenient to practise because of the disturbance tc
others within hearing, is that with a weak amplifier the
player can wear head phones instead of employing a
lond speaker, and produce very little sound to disturb
his neighbours, while at the same time hearing his own
plaving at ample volume through the phones.

Interesting Modifications.
Those who are interested
in the technical side will
probably want to expern-
ment with “‘ tone formers,”’
as described in the article
already referred to which
.appeared in The Wireless
World, ot December 1oth,
1930. It is possible to add
“lone  tormers’ to the
notes plaved, and thus to
have available tone-qualities
other than the normal ’cello
timbre it desired. The cir-
cuit given in Fig. 3 should
be followed in conjunction
with the writer’s article re-

ferred to above, which
described a new musical
theory. The transformer

shown may be an ordinary
1:2 low-frequency  trans-
former reversed (assuming,
that is, that the secondary
will stand the plate cur-
rent; otherwise, shunt feed
can be used), or, alterna-
tively, a specially  built
transformer with a low-resistance secondary.

It may be well to add here that from rough tests it
seems that it would be best to add another valve before
that shown in Fig. 3, which would amplifv normally
and feed the second valve through a step-up, low-
frequency transtormer, in order that the impulses may
be of sufficient intensity to sct the tone-former circuit
in oscillation without the need for undue juggling with
the regeneration condenser.  This will, of course, depend
principally on the resistance of the transformer second-
ary, and only experiment can fix this point. It is hoped
that enough has been said o intercst the experimenter.
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Northern National: o

Starting Date.

By the middle of June it
i1s hoped that northern lis-
teners will  have
themselves in readiness for &
programme-hour tests by <
the National transmitter
at Moorside Edge, working
on 301.5 metres. At first, I learn, the tesis
will consist of a full alternutive service
from the end of the first News on two
nights a week.

Then, if no catastrophes occur, the en-
giveers will take the big step of introduc-
ing a full-time alternalive on or about
Sunday, July 12th.

0000
Ultra-Short-Waves at Copenhagen.

L'hree major matters are down for con-
sideration at {he meeting of the Inter-
national Consulting Committee on Radio
Connuunications  which  meets to-day
(Wednesday) at Copenhagen.

First on the ag=nda cones the considera-
tion of the efficiency of the ultra-short-
wives as a meuns of treating Europe's
interference problem, and it will not be
suvprising if an interesting plan is drawn
up for submission to the Madrid Confer-
ence next year,

cooD
Another Long Wave for Britain ?

A proposal to widen the existing broad-
cast bands will also be debated, while
another suggestion of great 1mport to
British listeners is the opening up of more
long waves for high-power broadcasting.

At least two representatives have gone
from Savoy 1Iill, and it is to be hoped
that they will immediately stake a claim
for an additional long wave for Britain,
which would give an alternative pro-
gramme lo lisleners who at present have
to rely on S5XX.

0000
All Eyes on Madrid.

Unfortunately no definite action can be
taken on the decisions of this International
Committee, but its task is sufficiently in-
portant as laying the foundations for the
world wireless conference at Madrid.

It is assumed, by the way, that the
changed poiitical conditious in Spain will
not affect the venue of the conference.
Madrid was chosen at the Washington
Canference four years ago.

0000
Architectural Changes at *“B.H.”

Here is u piece of good news for the
listeners who place studio aundiences in
the same category as electricity pylons,
pneninatic drills, sewage dumps and other
public nunisances. It has been found that
the large siudio at Broadeasting House
sannot comfortably contain more than
750 persons in the anditorium as compared
with the 1,000 originally planned for.

Quoow
Mocking Echoes.

The discovery las arisen out of the
acoustic tests which have lLeen in progress
during the last two or three weeks. As
50 often occurs on the completion of
building, the acoustics have not panned
out in practice in quite the obliging way
that they did on paper.  Unsuspected
resunances have lcaped out from odd
corners.

braced B

A New ** Piana-Patter” Microphone introduced
by the National Broadeasting Co. of America.

By Our Special Correspondent.

Northern ‘“ Nat.”” Date. — New
Long Wave for Britain?—
Changes at Portland Place.—
“D.G.” and American Methods.

—Talent Famine in Scotland.

Sacrificing Space.

The sacrifices necessary make a econ-
siderable inroad on the space available to
the audience and finally remove any doubis
as to whether the B.B.C. could run u
rival show to the Queen’s Hall, which is
next door but one.

FUTURE FEATURES.

National (261 and 1,554 metres).

JUNE 3kp.—Running comnentary on tle
berby,

JUNE 5tH.—Two plays: “ Fame.” an
ironic  comedy in oue scene, hv
Gideon Clark, and ' Robinson,” a
fantasy in one act, hy L. E. Buunett.

JUNE €T~ Running  commentary on
Trooping the Colonr, relayed rrom
the Royal Horse Guards’ Parade.

London Regional,
JUNE 3RD.—** A Princess of Kensington

(Geripan), a concert selection [rom
the comic opera.
JUNE  4TH.—* La Forza del Destino,”

vet 2, relayed from the Royal Opera
llonse, Covent Garden.
Midland Regional.
JUNEY 61— Mid  Northern
orthestral councert.
West Regional (Cardiff).
JUNE 4ri—Coacert at the Garden Fite

Mists,™

arganised by the RBristol Chorul
Society.
North Regional.
Juxt 4TH.—A Beethoven concert, re-

lajed from the Town Hall, Leeds.
Glasgow.
41— A Glasgow Cycle—The
Past,” feature programme,
by Roesslyn Mitehell
Belfast,
JUNE 1s7.—* Autuman Tire,” a play in

JUNE 1
Living
written

three acts, by T. €. Murray.
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= The Big House.

s i As ‘moving day’ draws
i v

nearer and nearer the B.B.C.,

7 begimiing to reanse the irre-
vocability of the step which
will be taken in August next,
for conditions at  Portland
Place will be vastly different

from those obtaining at the old home on

Savoy Mill.

|
‘ \ like a timid bridegroom, is just
c2

occo

The Lease.

The present headquarters have been
admirably adapted to mteet the needs of
broadeasting, but everyone realises that if
the B.B.C. were to walk out lo-morrow,
the existing premises could be converted
into flats or even an hotel with a mini-
mum of inconvenience. Moreover, the
terms of the lease allow for its transfers
ence at short notice.

Not so with Broadcasting House.

o000

A White Elephant.

It would be difficult to imagine a more
perfect specimen of white elephant than
the strange new building in Portland
Place—if the B.B.C. elected to leave.
Nobody is more aware of this than the
members of the owning syndicate ; conse-
quently it is ordained that, when there,
the B.B.C. shall * stay ‘put,” and the
terms of the lcase stress this point with
crystal clarity.

oo0QO0O
High Rental.

While 1 wmn not permitted to disclose
the actual rental of the new building, it
is worth remarking that a fiat has gone
forth at Savoy Hill enjoining the strictest
economy in all directions, not entirely
excluding the Programue Branch. 1t was
at first thought that the development of
the Regional scheme wus the controlling
tactor 1n this decision, but commnitments
in regard to Broalcasting House are now
known to be very heavy.

QCc0CO0
The “D.G.”” and Sponsored Programmes.

Heads are still Leing wagged over Sir
Johin Reith’s visit to America, but 1 refuse
to bLelieve that the * D.G.” will allow
himself to be dazzled by the glittering
profits which the National Broadcasting
Company of America is reaping from
sponsored programmes. Nor can I picture
him yielding to inducements to make a
permanent stay in the interests of _\meri-
can broadcasting.

000
American ‘Pep.”

1t is quite conceivable, though, that Siv
John will bring back with him some fresh
ideas for ‘“ putting pep ’’ into the B.B.C.
programmes.

0co0o0
Putting It Across.

After a week of listening to the short-

wave relays from America I have come

to the conclusion (rightly or wrongly)
that the Americans fall behind us far
more in matter than in manner. Being

primarily concerned with the retention of
the listener’s interest in their sponsored
programmes, they have developed a spas-
modic but not ineffective ‘echnique which
might be copied to a limited extent over
here.
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No Interval Signals.

FFor example, the notion of an interval
signal passes the comprehension of an
Ainerican hroadeaster. As Me. 150 D
James, the N.B.C. time salesman, ex-
plained to e a few months uago, the
slightest break in the continuity of the
transmission loses listeners. who promptly
switch over to a rival station.  Henve,
from early morning to late at night, the
Yankee programmes gush out ceaselessly
in a way which we ouly experience in the
vaudeville programmes.

0cooo

More Surprises Wanted.

On the other hand. the material broad-
cast is nsually so puerile aud so puffed up
with advertisements that only the con-
tinual element of surprise keeps listeners
from switching off.

If just a little more of the surprise
element could be infused into the B.B.C.
transmissions there would he far fewer
comrplaints of dullness and lack of variety.

[olielie jye]

Touring Scotland for Talent.

Mr. Cleghorn Thomson and  his  lien-
tenant, Mr. Moray Mclaren, are conduet-
ing a ¢ tonr for talent ”’ in preparation for
the millennium—that blissful period when,
it is hoped, the Scottish Regional tirans-
mitter will be disseminating programmes
that are 70 per cent. Scots.

But I am scarcely surprised to hear that
the talent is not being found in very
plentevus quantities.

coQO

When Daventry Butted In.

Iu the early days the Scottish stations
put vul programmes that were practically
“all Seoteh.” and everybody was satis-
fied.  Soon, however, long-wave Daventry
butted in with the manifestly superior
programmes tfrom London, and Scotsmen
grew dissatisfied with the ** kailyvard
type of entertainment. Kver since then
there has been a gradual abandonment of
the local programme idea until, nowadays.
the lonely Highlander capers to the lates
dance hit in London with the same bored
expression as the frequenter of London
night clubs.

[sNoNol o)

A Lost Art?

It will be a stvange reovientation if
Seots listeners return uncomplainingly to
the ** wee but and ben ™’ sort of entertain-
ment. which, to judge from the seavch
S now in progress, is becoming a lost art.

[oleNeRe]
B.B.C.’s New Popularity Meter.

It never seenied likely that the B.B.C.
would allow the owners of relay systems
to held a monopoly in the art of dis-
covering the likes and dislikes of listeners,
and now a genius in the engineering de-
partment has hit upon a plausible method
whereby the B.B.C. can themselves check
the relative popularity of each item.

It is very simple. One just counts the

oscillators.
C0 00
So Simple.
Apparently oscillation complaints

reached Savoy Hill in Lundles just after
the Royal Command Performance. The
engineers infer from this that countless
listeners were forcing their reccivers to
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obtain the maximum volume of reception,

in spite of the Buggins family. In other

words, oscillution increases in divect pro-

portion to populir approval. Q.K.D.
cooQ

The Nightingales.

The nightingales ave fulfilling their con-
tract. The Pangbourne site seems to be
the hest that the B.B.(". has yet chosen,
and it is to be hoped that this particular
sanctuary will always  be available for
broadcasting purposes.

It may not be generally known that the
chosen spot is in the grounds attached to
the mansion of the late Mrs. Gertrude
Viandervell, who died o few months ago.

SETTING THE SONG TRAP. B.B.C.

engineers with their portable equipment

at Pangbourne for relaying the notes of the

nightingale. Note lthe special telegraph
line.

In Memoriam.

\Vhen the question of Lroadcasting the
nightingales came up for discussion this
vear some doubt was felt as to whether
the site conld still be used. But, on being
consulted, the relatives of Mrs. Vandervell
at once expressed the opinion that the
deceased lady, who always took the
keenest interest in the broadcasts, would
have wished that the arrangement should
continue.

Could one
memorial ©

imagine a morve fitting
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The R.A.F. Pageant.
A running commentary on the Royval Air
Fovce Pageant will be relayed from Hen-
don on June 27th.  Squadron-Leader
Helmore may be the commentator.

Later that day an eve-witness acconnt,
will Le hroadeast of the cricket Test mateh
at Louvds, ’

ccoo
Relaying Wimbledon Tennis.
Dnving the week from Jone 22nd 1o

 27th breaks will occur in the normal broad-

casting programmes between 3.20 and 5.15
each day to enable a running commentary
to be given on the All-England Lawn
Tennis Championship Meeting at Wimble-
don. .\t the close of each day's play also
an eye-witness account will be broadcast.
c0Q0O00

The Searchlight Tattoo. .

The  Aldershot Command  Searvelilight
Tattoo will be relayed from - Rushmoor
Avena on June 13th. It will open with
Retreat and Tattoo by the massed bugles
and massed drum and fife bands of the
Aldershot Commane.

-\ musical ride by a Royal Horse Avtil-
lery Battery follows; then comes an old-
time drill display by the 2nd Battalion
Queen’s  ©Own  Cameron Highlauders,
accompanied by the massed pipes and
drams of the Scoltish regiments,

[olNalNe o)
A ‘““Mike’s-eye” View.

0w Town ™ is a snappy ““ mike's-eye
view ™ for brouadcasting on the Natiomal
wavelength on June 12th, and the Regional
onJune 13th.  With L. du Garde I’each as
aunthor, Ernest Longslaffe as composer and
Gordon  MeConnel  as producer, this
musical sketch should Le one of the week's
hest things.

000U
Good Get-aways.

The coming series of broadcast narra-
tives, ¢ Kscape,” which is to be launche:l
by Mr. J. R. Ackerley on June 6th, will
inclade several well-known authors of
escape stories, among them }ugh Darn-
ford, who wrote * The Tunnellers of
Holtzmonden,”” A. J. Evans, the author of
**The Escaping Club.” and E. II. Jones,
of *“The Road to Endor ' fame. A Ger-
min who got away from a British camp
will also relate his experiences.

[SRelNe e

Golf Thrills.

Eve-witness accounts by Bernard Dar-
win of the Open (lolf Championship wil
he relayed from Carnoustie on tlhe
Nutional wavelength on June 4th and 5th

[ole]

Nasal Music.

M. Paul Dermée, a Ifrench musical
authority, has-hit the nail on the head by
saving that it is absurd to encourage the
composition of music specially intended
for broadeasting. M. Dermée’s remark is
aimed at a number of wellmeaning folk
who consider that the imperfections of the
microphone, amplifier, and loud speaker
should be pandered to by the development.
of music in which high and low notes are
dispensed with in favenr of an abundance
of notes in the middle register.

1t would have been just as harmful
to the gramophone in its early days,”
suys M. Dermée, ¢ if it had been given
a diet of music entively nasal.”
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Expressing Phase Difference as an Angle.
By S. O. PEARSON, B.Sc., A.M.LE.E.

(Concluded from page 544 of previous issue.)

ET us first consider two alternating currents which
are exactly in phase or in step with cach other,
such as the currents taken by two non-inductive

resistances connected in parallel across a source of
alternating voltage, as shown in Fig. 3. To simplify
the explanation. numerical
values  (R.M.S) of 4
amperes and 6 amperes
will be assumed, and to
obtain the corresponding
maximum values we must
divide each of these by
0.707, giving 5.656 and
8.484 amperes respectively.

Assuming the frequency
to be 50 cycles per second,
the time of one cvcle will
1/50th second., The
two sine waves represent-
ing the currents in question
are drawn to scale in
Fig. 4 and are denoted by the full-line curves drawn
exaclly in step.  They both attain their maximum
positive values at the same instant and pass through
their zero values together.

Now let us suppose that it is required to find the
curve representing the sum of these two currents at
all times. At any point, such as a, on the base-line
draw a vertical line, cutting the current curves at &
and ¢, as shown. Then, at

| =10 amPs

-
6 AMPS

12=

Fig. 3.—Two resistances in

parallel take currents which be

are in phase with one an-

other. In this case T
I+ 1,

the new curve is also a sine wave which is exactly in
step with the original ones. This is shown by the dotted
curve of Fig. 4.

It should be particularly noted that the maximum
value of the sum is equal to the sum of the maximum
values of the individual
waves. Thus the maxi-
mum value of the total
current wave is 5.656+ L
8.484=14.14 amperes, ] - 3
and, multiplying this by Pt (N NN
0.707, we obtain, for the ry Tl
effective, or R.M.S., value o]
of the total current,
14.14 X 0.707 = I0 amperes.
But this is just equal to the
sum of the R.M.S. values h
of the mdividual currents— AL scale O1= 0N R
a very important conclu- O
sion which shows that, {or
two alternating currents (or voltages) in phase with
each other, their R.M.S. values may be added together
arithmetically to give the R.M.S. value of the resultant.
This is only true when the waves are in phase.

Pl L

Fig. 5.—Vectors represent-
ing the currents of Fig. 3.
When the currents are in
Phase the vectors coincide

Vectors in Phase.

If the two individual currents of 4 amperes and 6
amperes (R.M.S.) are to be represented by vectors, the
lengths of the latter would be made to correspond to

these current values to a

the instant represented by
a, one of the currents hasa )
value of ab amperes and 1l P s
the other of ac amperes.
Thus at this instant the sum
of the two currents will be
ab + ac amperes, and if we
add on to the length of ac

—_——t
-
o
~
-
-

suitable scale ; for instance,
choosing a scale of 2
amperes to the inch, one
vector would be twoinches
long and the other three
inches.

Now since the angle be-
tween the vectors is to

an extra length, cd, equal
to ab, the length ad gives
the value of the total cur-
rent. By repeating this
process for numerous
points along the base-line
a.series of such points as d
is obtained, enabling the
resultant current wave to

AMPERES
o b N O N LD D
Tt Tt 7

—_
-
o

N
==

s
=

=
—_
=]

represent the phase differ-
ence Dbetween the corre-
sponding sine waves, and
since, in the present in-
stance, there is no phase
difference, it follows that
there will be no angle of
inclination between the
vectors; in other words,

be drawn. If the curves
are carefully plotted to
scale it will ‘be found that

Fig. 4.—Sine curves in phase representing the currents of
Fig. 3. The dotted curve is the sum of curves (1) and (2)
found by adding instantaneous values.

base-line gad=ac+ ab.

the vectors will be parallel
to each other, and if they
both rotate about the same

A 34
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The Vector Explained.—
point O, one must coincide with the other.  Thusif OT, and
01, are the two vectors in question, they must be drawn
as shown in Fig. 5, one lyving over the top of the other.

We have already seen that the R.MLS. value of the
sum of the two currents is 10 amperes, and so, using
the same scale, the vector representing the total current
will be five inches long.
Note that tlus is equal to
the sum of the lengths of
the other two vectors.
Further, it was seen that
the curve representing the
total current in Fig. 41s in
phase with the other two,
and consequently the
vector Ol will coincide
with the vectors OI, and
0!, as in Fig. 5.

The rules are, then, (a) Eig:S6==Afeagdensegiand

-3 . a resistance in paraliel take
for two quantities in phase currents a quarter of a

{ =721 AMPS

Iy=a4 aMPS

L

g ’ cycle out of phase. In this
the corresponding vectors ik 1o el a8 e
are drawn  coincident or by Fig. 8.
parallel; and (b) the

R.ALS. value of the sum of, or difference between, two
waves or vectors in phase is found by simple addition
or sublraction of the individual R.M.S. values.

Currents a Quarter of a Cycle Out of Phase,

The next step is to consider o case where the two
alternating quantities concerned are out of phase, that
is, where the two sine waves do not reach their maxi-
mum positive values together. To simplity the reason-
ing, the rather special case will first be dealt with in
which two alternating currents of equal frequency are
just a quarter of a cycle out of step, so that one just
reaches its maximum value as the other passes through
zero. If a non-inductive resistance is connected in
parallel with a condenser, as shown in Fig. 6, to a source
of A.C. supply, the resistance will take a current exactly

-

F——— AMPERES
DD NN

Fig. 7.—The sine curves (1) and (2) represent the currents of
Fig. 6, hclq;}, a quarter of a cycle out of step. The dotied
curve gives the sum of these two currents at all times.

in phase with the supply voltage, whereas the condenser
will take a current which leads this voltage by just a
quarter of a cycle. Hence the two currents mus, them-
selves be just a quarter of a cycle out of step with
respect to each cther.
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Let the current taken by the condenser branch have
an R.M.S. value ot 4 amperes and that taken by the
resistance branch 6 amperes—the same values as used
before. Then the maximum values will be 5.656 and
8.484 amperes respectively, and the two corresponding
sine waves are plotted to scale in Fig, 7 as curves (1)
and (2) respectively. It should be pointed out that
curve (1) is in advance of curve (2) because the former
reaches its maximum positive value carlier than the
latter—it must be remembered that the curves are not
moving along the base-line!

Now the curve representing the total current is found
by the same process of addition as explained for the case
ol two waves in phase, but here extra care is needed
regarding positive and negative values. At a point on
the base-line where the current values are of opposite
sign the resultant current is given by the difference
between the individual values, being in the direction of
the larger one. As before, the total cuirent is giverr
by the dotted curve, whose maximum value is seen to
be 10.2 amperes. Multiplying this by o0.707 we get for
the effective value of the total current: 10.2x0.707 =
7.21 amperes.

This result elicits a very important aspect, namely,

¥ig. 8.—Vectors representing the currents of Fig. 6. OI is

the ** vector sum ' of O, and Ol,.

that the sum of two alternating currents depends on the
phase difference between their corresponding waves—we
have seen that the sum of 4 amperes and 6 amperes is
equal to 10 amperes when fthe separate currents are in
phase, and now we find that the sum of 4 amperes and
6 amperes is only 7.21 when the phase difference is a
quarter of a cvcle.

Vectors at Right Angles.

Of course, the addition of actual curves is much too
tedious tor practical work, so let us now see how vectors
can be used to give the same result in a very much

simpler way.

Since one revolution of a vector represents one cycle
of the alternating quantity, it tollows in this case, where
the two alternating currents are out’ot phase by a quarter
of a cycle, that the two corresponding vectors will have
an angle representing a quarter of a revolution between
them, that is, the angle between the vectors will have to
bea right angle or 9o degrees. So the two vectors Ol, and
OI, are drawn at right angles to each other as shown in
Fig. 8 (a). If thesc are drawn to scale, OI, would
represent the 4 amperes in the condenser branch of
Fig. 6, and OI, the 6 amperes in the resistance branch.
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The Vector Explainel. —

Since the imagined rotation is anti-clockwise, OI, is
said to lead OI, by an angle of go degrees or by a
quarter of a cycle. This conforms to the circuit of
Fig. 6: if the vector representing the supply voltage
were. included it would be parallel to OI, in Fig. 8.

Ao =

AMPERES

Fig. 9.—Curves (1) and (2) represent currents of 6 amperes and
4 amperes (R.M.S.) respectively, out of phase by 1/6th cycte.
The dotted curve gives their sum at all times.

It is a very easy matter to find the sum of the two
currents from the vectors of Fig. 8 (a). All that is
necessary is to complete the rectangle O I, I I, as shown
in Fig. 8 (b) and to draw the diagonal OI. ~Then the
length of OI gives the R.M.S. value of the {otal current
to the same scale as the other vectors. Fig. 8 (b) is
a simple vector diagram.

The length of OI can be found by actual measurement
on a diagram carcfully drawn to scale, or, being the
diagonal of a rectangle, it can very easily be calculated,
viz.,, OI= v 4* +6° = /52=7.21 amperes. (Square roots
are best found from tables.)

This result agrees exactly with that obtained from
the curves. The method is thus verified, and we see
that the use of curves can be dispensed with altogether.

The angle of OT relative to the vectors OI, and OI,
gives the phase relationship of the resultant current to
the other two—OI leads OI, by the angle shown as ¢.

Phase Difference Expressed as an Angle.

It now remains to consider the more general case
where two alternating quantities to be represented by
vectors are out of phase by any odd fraction of a cycle.
In Fig. 9 the two full-line curves represent the same
two current values as considered previously, namely,
6 amperes and 4 amperes respectively, but thev are now
shown out of step by one-sixth of a cvcle. Curve (1)
starts from zero first, and in a time corresponding to
one-sixth of a cycle later, curve (2) passes through zero,
so that curve (2) is said to lag belind curve (1) by a
sixth of a cycle in this case.

The curves are plotied to the same scale as before,
and the dotted-line curve gives the sum of curves (1)
and (2). The maximum or peak value of the {otal
current, as read off from the new curve, is about 12.3
amperes. Multiplying this by 0.707 gives for the R.M.S.
value 12.3 x 0.707=8.72 amperes.

Wireless
World
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Reverting to vectors, since one of the current curves
starts from zero one-sixth of a cvcle behind the other,
and since one revolution of a vector corresponds to one
cycle, it is quite evident that one of the two vectors
representing the individual currents will have to follow
behind the other, lagging by an angle corresponding to

300

one-sixth of a revolution, that is, by _()_:60 degrees.

The two vectors are denoted by OI, and OI, in Fig.
10 (a), where OI, leads OI, by ¢, which is 60 degrees.
From the foregoing it will be clear that, in vector
notation, it is most convenient to refer to the phase
difference in terms of an angle rather than in terms of
a fraction of a cycle. When two currents are said to
be out of phase by 25 degrees, this means that the angle
between the corresponding rotating vectors is 25 degrees.
In the case under consideration the two currents are
said to be out of phase by 6o degrees, or one current
is said to lag behind the other by an angle of 60 degrees.
Now we must find out by a trial measurement or
calculation whether the procedure adopted in connection
with vectors at right angles can be applied for any other
angle. Referring to Fig. 10. complete the parallelogram
O I, I1,, and draw the diagonal OI. If the vectors
are drawn to a scale of one ampere to the inch, OI,
will be 6 inches, OI, will be 4 inches, and, if the angle
is accurately set out, the lengtii of OI will be found
o be about 8.72 inches, corresponding to 8.72 amperes!
in agreement with the value obtained from the curves.
It should be looked upon as a golden rule that,
whenever two alternating currents or voltages are to

(a) (b)

Fig. 10.—(a) Vectors representing the individual currents

denoted by curves (1) and (2) of Fig. 9. (b) The resultant

current is given by OI, the diagonal of the parallelogram of
vectors.

be added {ogether, the sum must be found by the
method of the parallelogram of vectors. The corre-
sponding vectors are drawn at the necessary angle to
each other (for the phase difference must be known),
the parallelogram 1s completed, with the aid of a
pair of compasses, as in Fig. 10 (b), and the length
of the diagonal which passes through the axis of rota-
tion is measured [or if the parallelogram is not drawn
to scale the length of the diagonal can be calculated
from the well-known formula I= ¢ 1,2+1,°+ 21 I,cose
amperes, where I, and I, are the R.M.S. values of the
two currents to be added and ¢ is-the angle of phase
difference between them].

1 By calculation Ol =4 /6244742 X 6 X 4 X cos60°=8.72 amperes.
A 30
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A Review of Manufacturers’

PARMEKO PERMANENT MAGNET
MOVING COIL LOUD SPEAKER.

The permauent magnet is totally en-
closed n die-cast aluminimn body, and
produces v flnx deusity in the gap of
9.000 lines per sq. cm.  The cone, which
is 63in. in diameter, is constructed of
selected material of less than the usual
lllicknes\ and s centred by a flexible

spider * giving ample freedom of move-
ment. A low- nnpedance coil is employed,
and in the model tested a double-ratio
transformer giving alternative effective
impedances of 2,000 aud 8,000 ohms was
incorporated in the base,

The unit has an excellent frequency
response frota below 50 to approximately
7,000 cycles, the upper register {rom
4000 to 6.000 eveles Leing c\(oltlmmlly
ood—su cood. 1 fact, that with a well-
deﬁmund amplifier some form of tone-com-
pcns.ltlnv device would seem to be desir-
able. In the majority of cases, however,

the high-frequency response will do much
to compensate for sideband cutting and
deficiencies in gramophone pick-ups. Ve
were able to detect a suggestion of reson-
but the lower
proved to he commendably uni-

ance at about 1,250 cycles,
reuister

ﬁ'.
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Parmeko permanent magnet moving coil
loud speaker incorporating a double-ratio
output transformer,
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form, and gave ample volume and body
of tone without obtrusive lmnnmw
Speech was clear and natural, and music
crisp and bright in tone.

The wm]\m.lnshl]» thronghont is first
class, and the wunit as a whole 15 a
thoroughly sound engineering job,

The price of the loud speaker without
transformer is £6 10s., the extva cost of
the built-in dmlhh--r:ltiu transformer being
30s.  The makers are Messrs. Partridge
and Mec, Ltd.. Leicester, and 74, New
Oxford Street, London, W.C1,

[eRoNe e}

New Becol 6-ribbed coil former with
deep wings,

DEEPWING BECOL FORMER.

A new Becol former officially de.ig-
nated the type No. 13, measuring 3.
outside  dianmeter and  1§in. inside dia-
meter, and having six wings $in. deep,
is a recent addition to the wide range of
moulded ebonite coil formers mmle by

the Dritish Ebonite Co.. Ltd.. Nightin-
gale Road. Hanwell, London, W.7. 'T'his

sizes,
long at

is  available in  three standard
wmely, 3in. long at 1s. 5d.; 4in.

2s.; and 6in. Jong at 3s.

0000

S.R.S. SHORT-WAVE ADAPTOR.

By the aid of this adaptor auy hatlery
t\po of Lroadeast sel can be e‘mly con-
verted into a shuarl-wave receiver. It
makes use of the detector and L., stages
in the set only, and must not he confused
with those units which, finetion on the
superlieterodyne principle.  The unit con-
sists of a Tartlv-type regencrative cireuit
with capacitv-controlled reaction.

The tuning condenser and reaction con-
denser are mounted inside the large ribbed

www americanradiohistorv com
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chonite  former  canvving  the coil, am
arangement which appears to be satisfac-
tory in this case, although perlaps not
strietly correct from the theoretical poitt
of view, owing to the fact that the mass
of metal comprising the condeusers is in
the field of the tuning inductance.

The coil former measures 4in. in dia-
meter and 7Tin. high and carvies but a
single winding (onslshn« of 22 turns of
stranded bare copper wire.  Of {these,
seven turns are permanently employed as
reaction, while the grid lead can he tapped
i at any point hetween the eighth turn
and the top of the coil. The nerial lead
is normally counected o the top of the
coil

It can thus be seeu that a certain num-
her of dead turns will be present when
receiving on the shorter wavelengths, but
their presence does not seem to have any
serious effect, although the reaction con-
trol becomes a little fierce as the wave-
length is shortened. o

Oscillation can he obtained over the
whole waveband covered, with the excep-
tion of a small pmrtion of the tuning con-
denser when fhe grid tap is connected to
the extreme tap of the coil.  This con-
dition represents a wavelength of approxi-
mately 120 meties.

The effective wave rance covered by the

Stonehnsusz ulica short-wave adaptor
kit ass:mbled.

~ hF
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vnit was, found to be from 110 inetres
down to a little below 20 metres. Tuning

on 20 metres was possible with three turns
in the grid cireuit and the condenser at
minimum. It is possible {o tuue lower
than this, but reaction is rather fierce,
although quite controllable with the exer-
cise of a little care. Slow-motion dials can
he fitted with advantage, as ihe tuning is
very critical.

The makers are Stoneliouse Radio Sup-
plies. 54, Union Street, Stonehouse, Ply-
mouth, Devon, and the complete kit of
parts costs £1 8s. 6d.

cCcoo0
SPA AERIAL SUSPENDER.
This device has heen developed to re-
lieve the aerial wire of undue strain if it
is uttached to a tree or exposed to high

Spa fiexible aerial suspender with
porcelain insulators.

winds. It consists of two porcelain
“egg-’" type insulators linked together
with a length of india-rubber, which
will withstand exposure to all kinds
of weather for a very long period with-
out perishing. This useful device is made
by F. E. Harmer und Co., Ltd., Knows-
ley House, Bolton, Lanecs, and the price
is 2s. 6d. ’

0000

WUFA BALANCED ARMATURE
LOUD SPEAKER.

This chassis is of foreign origin and
ineorporates a 12in. diaghragm driven by
a halanced armature movement. The
workmanship and finish are of a high
standard, and the unit is of exception-
ally rigid construetion.  An  unnsual
feature of .the design is the method of
adjusting the air gap. A long U-shaped
permanent magnet carrvies laminated pole
pieces which are forced apart by a care-
fully graduated cam, mounted hetween
the legs of the magnet on a pivotl attached
to the die-cast frame of the unit. The
cam is operated by a lever which can
be unscrewed when the correct sefting
bas been found. T'he metliod is uncon-
ventional, but appears to work well.

The speech coils are tapped, and, by
suitable interconnection of the terminals
provided, no less than six alternative im-
pedances are available. Tests were made
with the counections giving a nominal re-

Wireless
World

sistance of 500 ohms, and the following
impedance figures were obtained :—

Frequeacy (Uyeles). TImpedance (Ohms).
50

855

100 1.4C0
200 2,260
400 3,630
800 5,800
1,600 8.550
3,200 12.700

The sensitivity is well up to the aver-
age for this class of unit, and an input
of 1,000 milliwatts failed to produce any
signs of chattering.

The acoustic output is greatest in the
region of 150-200 cveles and  between
2,000 and 6.000 cveles. The lutter region
is characterised by a number of closely
adjacent resonances, the most prominent
heing at 2,500 and 5,000 cycles. In the
miiddle register between 400 and 1,500
cyeles the response is uniform, Lut ut a
lower level, while below 100 cveles the
output fulls off rapidly. There is, how-
ever, u noticealile output at 50 cvcles.

'Uhe reproduction of speech 1s excel-
lJent, and theve is no trace of hollowiess.
Generally speaking, music is well repro-
duced. particularly in the upper register.
Lut the quality of the lass is coloured
hy the rather promineut resonance in the
region of 150-200 eveles.

Wufa balanced armature Joud speaker,
showing cam adjustment of air-gap.

The price of the complete chassis is
40s., and of the wnit alone 27s. 6d. Sup-
plies are obtainable from Messes. M.
Lichtenberg, 4, 'Great Queen Street,
F.ondon, W.(.2,

cooo0

*KONE KAP” GRID LEAR.

This is a new component introduced re-
cently by Graham Farish, Ltd., Masons
Hill, Bromley, Kent, to meet the demand
for an inexpensive grid leak of the
familiar cartridge pattern. The resistance
element is enclosed in a bakelite tube
fitted with brass-end caps of generous
size. These caps are forced on under
pressure affording complete sealing, which

=]
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15 very necessary in grid leaks of this
particular type.

The price is 1s. each for all standard
sizes.

Standard ‘‘ Kone Kap'' grid leak made
by Graham Farish.
ccoo

Catalogues Received.

Radio Instruments, Ltd., *° Madrigal ™
Works, Purley Way, Croydon.—Forty-
page illustrated catalogue dealing with the
vange of receivers, eliminators, and com-
ponents made by -this firm.

ooo0o

Tannoy Products, 1-7, Dalton Street,
West Norwood, London, S.E.27.—Iillus-
trated folder and price list of Tannoy re-
ceivers and mains units.

co0o0o

The Saxonia Electrienl Wire Co:, Ltd.,
Roan Works. Greenwich, London, S.E.10.
~List No. 31931, dealing with the range
of flexible cords and cables mwanufactuved
hy this firn.

cooo

Fuller  Accumulator Company (1926),
Ltd., Woodland Works, Chadwell Heath,
Essex.—Ilolder dealing with the care of
" Sparta Non Spill ” jelly acid type accu-
mulators. Also list of types recoimmended
for the majority of portable sets now on
the market.

0000

Rohert Fletcher and Son, Ltd., Kears-
lev  Paper Works, Stoneclough, near
Manchester.—Twelve-page bhooklet deal-

ing with condenser tissues and insulating
papers made by this firm for embodying
in the construction of paper-dielectric
condensers. It gives a summiary of the
vesults of tests carried out to determine
the dielectric strengths of vavious sub-
stances suitahble for this purpose.
oooo0

Mullard Wireless Service Co., Ltd.,
Multard House, Charing Cross Road, Lon-
don, W.C.2.—Descriptive leaflet dealing
with the Mutlard Pure Music Speuaker;
Type ** M.”” Also revised characteristics
of the Mullard P.M.2 D.X. valve.

Tgranic Electric Co., Ltd., 149, Queen
Victoria Street, London, KE.C.4.—T'welve-
page booklet, ‘ The Elimmination of
Pang,” describing soine experiments made
to (eterinine the best way to combat the
objectionable  effects of nicrophonic
vitlves.

cocoo

Grosvenor Electric Battervies, ltd., 2-3.
White Street, London, E.C.2.—lllustrated
folder giving particulirs of the various

sizes of 1.T. hatterles made by this
firm.
cuco
Watinel Wireless Co., Ltd., Imperial
Works, High Street, Kdgware.——Blue

print of the Watmel T.31 S.G. Imperial
Three-valve receiver.
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CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressad to the Elitor, “ Th: Wireless World,” Dorset House, Tulor Straet, E.C.4. and must be accompanied by the writer’s name and address.

SUNDAY BROADCASTS.

Siy,—As a very keen broadeast listenor, T feel that T must joine
1sste with vour corvespondent, Mr, J. H. Hum. Reading be-
tween the lines, 1t is obvions that Mi. Huwm'’s ideal would be no
transnissions at all on Sunday.

Is your correspondent aware of the number of listeners in this
country? I suppose he does know the nuinber of umateur truns-
mitters still working. Which should come first?

Most real listening enthusiasts ave, like myself, toilers for six
days o week. Along comes Sunday, the day of recreation, but
not with the radio set. In my opinion, Sun(ﬁ\y ought to be the
longest broadcasting day of the week. Yes, I have hewrd the
argament aboat work o Sundays.  The same remark applies to
restavrauts, transport services, cinemas, petrol stations, and
public sevvices of every kipd.

Finally, T must deal with the astonishing stalement that
““hams’ '’ researches have brought about the present-day high
techuique of 1adio. This is untrue.  The broadeasting com-
panies, the Government, and the big commercial firms ave the
unly people who have made radio what 1t is to-day.

No, Mr. Hum, the B.B.C. will consider its clients, not vou.
Better Sunday programmes are a long time on the way. but
come they will. F. G, KAY.

Hampstead, N.W.3,

GOOD REPRODUCTION—THE B.B.C.

Sir,—The letter in the Correspoudence columns of your issue
of May 6th over the signature of “H. A. Hartley,” touches
a number of matters, all of which scem to require airing.

IFirst of all, I agree with him as to the superb quality of
a fair proportion of the B.B.C.’s transmissions and the general
excellence of most of the remainder.

Next, with regard to the inadequacy of the average set
with moving iron speaker and output to suit. Circumstarces
nike me live in a small hotel in the Midlands dwring the
business part of each week, and I considered my lot to be &
Lappy one (the great stuff being available at all hours to a resi-
dent) until a traveller of one of the grimophone companies
which has rvecently entered the radio market took to using
the same hotel and “ planted” a five-valve portable and a two-
station  two-valve set in the lounge. In spite of u genuine
effort on my part to be sociable, I find it quite impessible to
live with these sets, and now rarely return to the hotel uutit
late at night. A humovrous side of the matter is that the port-
able stands on top of, and has ousted, a table model exponan-
tial hor-type gramophone of another make, which, with all its
lack of fundamental bass, is infinitely more desivuble as @ musical
nstrumend.

1 am with Myr. Hartley in his dislike of the Wireless Militury
Biand and the B.B.C. Dance Orchestra for precisely his reasons.

1t is in lus condemuation of the present-day moving-voil loud
spenker that I aur most heartily in agreement with him, and
crave this opporlnnity to point out what appears to 'me to
be the root cause of the stagnation.

The moving-coil loud speaker fundamentally requives constant
current regavdless of frequency for constant volume of sound out-
put at varving frequencies, hut the impedance of the speech coil
varies by at least 3 :1 over the working range of frequencies,
heing lowest and sensibly constant betweein 150 and 500 cycles.
The only rational way to ensure this constancy is to feed the
coil from a source having an impedance about three times its
own minimum value, theveby sacrificing efficiency. (If the coil
behaved us a pure resistance, this ratio would have to be in-
creased to about six times.) It is essential that there shall not
be a metal ring on the coil, as has sometimes bLeen advocated,
and it is desirable that the pole tips of the field system be lamin-
ated to prevent the flow of eddy currents induced by the speecti
coil to the detviment of the speaker’s ultra high-frequency
performince.

The pentode forms an ideal source of constaunt currvent power
for the foregoing conditions, and my own output stage for the
past fifteen months has consisted of four P.M.24A.s m paraliel
push-pull (biased to mid-points and not to bases).

A 39

Soime people, not surfeited with broadeast reception, on hear-
ing the set worked at proper intensity, have been astounded ab
the resulls.  Othiers, used to inferior sets, have stated that it is
all top and bottom with no aniddle (as i such an oulput were
vossible with simple apparatus).  Personally, with a faivly
constant experience of first-hand orchiestval musie, I know it to
e more accurale than any other sei I have heard. in spite cf
4 serious resonance in the speaker in the region of the sibilants.

Three years ago, in conjunction with an engineer who 1uns
a small wireless husinass, L got down to a numhber of problems
affecting loud speaker performance. and we developed an instru-
went that had a number of promising features, such as :

(1) A suspension which would give several inches uxial move
ment at the expense of slight radial movement of the diaphvagm,
Lut without dropping on the pole tips, and having a natoral
open circuit period of about five cycles per sec.

(2) A diaphragm which would not focus the sound appre
ciably and would not have the chavicteristic resonance 1 the
region of 3,000 cycles per sec. which one associales with moving-
coil speakers.

(3) -\ Lirge squave coil (of aluminium wire), so applied to the
dapliagm that impulses reached a number of representative
points on the front face of the dinphragm simultaneously.

{ Dbelieve several patents have since been taken out by my
collaborator, bat as he has his living to make in matters radio
I have never felt myself at liberty to publish any of the designs
arrived at, and I have not personally found time to follow the
matter up experimentallv. I mention the foregoing as divections
in which development might oceur, and will conclude by stating
that, in 1y opinion, real progress in moving-coil speakers will
1ot be made until the relative impedance of the output -stage
to the speech coil has heen raised in the manner Sugg’estod.‘ A
fandainentally perfect speaker would work correctly only from
a source of many times ils own impedance, the exact munber
of times (above a certain minimum) affecting the efficiency buoy
not the quality of reprodaction.

. RINGSBURY,

correspondent, Mr. Harvtley, is quite correct in
statine that the mutching of the valve and speech ‘cml im-
pediuces is of primary cousideration, but I think D,
McLachlan’s letter in the issue of May 6th, and also his last
article on M. speakers, rather bears out my remarks as to
wire gauge and flexibility. s B

Ot the question of input, his statement that 500 milliwatts
is the maximum that can be tolerated in a moving iron speaker
makes the average M.C. speaker seem very insensitive if it
requires an input of 5 watts.

Personally, T think an input of 1 watlt into a M.C. speaker
with a flux of 10,000 lines/cnt.? in a gap 1.2 mm. long x 10 nun.
deep, with a mean diameter of 38 mni, gives more than ample
oulput for a uorntal room, and if Mr. Hartley requires 5 watts
either his hearing is not of the best or his loud speaker is so
much reinforced to overcome peaks, eic., that it is hopelessly
inefficient.  Incidentally, according to Dr.-McLachlan, if the
suppression of resonances is carried to its logical conclusion,
the outpit of the speaker will be nil.

In the course of my work, which deals Targely with magnets
and magnetic testiug, I find that, unfortunately, some manu-
facturers are calling for magnets for loud speakers which are
hopelessly inefficient, and probably Mr. Hartley refers to onc
of this tvpe when he quotes 5 watts as a suitable input.

As an example, using Bu®Ag as a factor for comparison, one
of lhe magnets I amn using has a figure of 8.4 x10°% whilst
another magnet which enjoys great popnlavity with the radio
public gives 0.8 x 10°,

In conclasion, I wonder if any of your readers have noticed
that, if two magnets are taken with the same gap dimensions,
but of different flux density, sayv 6.000 lines and 10.000 lines,
and 4n assembly’ is fitted first to one and then the other, apart
from the inerease in volume. a most marked increase in bass
response will be noticed ou the more powertul magnet.

Sheffield. RICHARD HOLT.

Sir,—Your
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Recent Additions to the Radio Vocabulary.
(Concluded from page 491 of the May Gilr issue.)

Compensated Pentode.—The
tendency of the pentode valve to
over-emphasise the higher audio
frequencies is already a matter of
common experience. The effect is
most marked when the pentode is
used in conjunction with a moving-
.iron type loud speaker, since the
pentode is able to maintain a much
higher current in the windings at
high frequencies than is the ordinary
three-electrocle power valve.

Where necessary, this effect can
be compensated for by shunting the
output circuit with a condenser and
resistance in series. The impedance
of this combination falls as the fre-
quency rises, and so diverts the ex-
cessive current at high frequencies
without appreciably affecting the
current in the loud speaker wind-
ings at low frequencies. Where a
choke-filter circuit is emploved to
couple the loud speaker to the
pentode output valve it is customary
to connect the compensating re-
sistance and condenser in parallel
with the choke, and the average
values usually assigned are 23,000
ohms (generally variable) and
0.0I mfd. respectively.

Parallel-fed Transformer.- A
system of low-frequency intervalve
coupling in which the primary of
the transformer is resistance-capa-
city fed instead of being connected
directly in the anode circuit of the
valve. Not the least of the many
advantages of this system 1s that
the D.C. component of the anode
current is diverted, only the A.C.
component passing through the feed
condenser to the transformer prim-
ary. This enables valves with high
average anode currents to be used
with nickel-iron core transformers
which would otherwise be saturated
by the heavy direct current.

The principle of operation of the
filter-fed transformer differs funda-
mentally from that of the conven-
tional transformer circuit, for the
feed condenser in series with the
primary of the transformer and the
resistance of the valve forms a

closed circuit. By careful design
this can be turned to useful pur
pose; indeed, the fhlter-fed trans-
former under favourable conditions
is capable of giving a Dbetter fre-
quency characteristic than the more
usual direct transformer coupling.®

H.T.+

i
f
-
& RS 254

Filter-fed L.F. transformer coupling.

Decibel.—In dealing with the
overall gain in amplifiers, variations
in the acoustic output of loud
speakers, etc., it is convenient to
express the result in decibels. This
unit is one-tenth of a *‘ transmission
unit,”” which has been renamed the
“bel”” in honour of Graham Bell,
a pioneer of telephony. The ‘‘bel””
is the logarithm of the ratio of two
powers. Thus the power gain in an
amplifier in ‘“bels’’ would be log.
-g‘, where P, is the input power and
P, the output power,
being to the base 0.

In wireless work

the logarithm

ratios of cur-

rent and voltage are of more fre-
quent occurrence than ratios of
power. In comparing currents and

voltages the expression is multiplied
by 2, since the power is proportional

to the square of either of thes
quantities.
The "“bel”’ is, however, too large

a unit for convenience, and results
are generally expressed in decibels,

Y See The Wireless I'V‘c;rld, Deeember 1lth,
1924, page 44,
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since a change in acoustic outpnt
equivalent to I decibel is just detect-
able by a sensitive ear. To sum-
marise, the ratios of power, current
and voltage may be expressed in

decibels, as follows:
)

Power, 10 log. -P,.
Current, 20 log. L.
L,

Voltage, 20 log. }}:}3'

The use of the decibel conters
many advantages. For instance,
curves drawn on this basis do not
alter their form if the general level
is raised or lowered. Further, in
estimating the overall gain of an
amplifier it is only necessary to add
the separate stage gains in decibels.

Lumen.—In descriptions of
new photo-electric cells for television
and sound-film work this term is
sometimes used in connection with
the sensitivity, which is then ex-
pressed in microamps per lumen.

The lumen is the unit of luminons
flux through a given solid angle as
distinct from luminous intensity, the
unit of which is the candle-power.
Thus the lumen takes into account
not only the intensitv of the source,
but also the solid angle which the
exposed area of the photo-electric
cell makes with the source.  As-
suming that the source radiates light
equally in all directions, the number
of lumens (L) falling in a cell of
area A at a distance r from the
by I—“':*A

Azr-
L, is the total numbm} of lumens
radiated from the source. In other
words, the lnminous flux falling in
the cell is proportional to the ratio
of the area of the cell to the area
of a sphere of radius r. Bnt since
the total number of lumens radiated
from the source is 4 times the
candle-power (C), the formula can

source 18 given where

be re-written L= ——
P

IN PREVIOUS ISSUES.

March 4th.—Band-pass Filter, Preselection. 1eak
Separation, Ganging. Dyifferential  Con-
denser,

Mareh 11th.—Cross Modulation.
Modulation Distartion.
Merch 18th.—Secondary Emission.

Contact PPotential. Residual Capacity.

Beat Tnterierence,

Grid Emissioa,
Dyna.
mic Resistance.

April_8th.—Lload Line. Power Triangle. Optimum
Loud Speaker Impedance. n.F. Stopping
Resistance,

April_22nd.~Input Impedance. Working Capaciiy.

Shot Effect. Parasitic Oscillation.
May 6th.—Back Coupling. Decoupling. Non-in-
duetive Condenser.
A 40
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Replies to Readers” Questions of General Interest.

Technical enquiries addressed to our Informafion Departmen! are used as the basis of
the replies which we publish in these pages, a selection being made from amongst those

questions which are

An Extra Loud Speaker.

My receiver emhodies a built-in moving
coil loud speaker of the low-resistance
type, which is fed through « step-
down transformer . terminals are pru-
vided so that an external loud spealker
nay be connected. [ should itleto ob-
taii a second iustewment for moukting
in another room. but hesitate to do so.
as it seems dmpossible to buy one of
exactly the same type as thot in the
set. [ suppose the matching of the
output volve and loud speaker will be
adversely affected wunless .this s
done?

There is no particnlar advantage in
using an external fond speaker of exaclly
the same chavacteristics as that already
included in the set. The ‘ matching =
to which you refer will, in any case, be
upset to some extent by the connection
of an extra instrument. In practice it
might well be best for this loud speaker
to have a speech coil of considerably
Ligher impedance.

In giving this rveply we assume that
the extra loud speaker terminals ave, as
is usual, connected in parallel across the
output transformer- secondary.

0000

An Alternative,.

In spite of the fact that the deconpling
resistances used in my receircr e
as high in velue s they con be with-
out undwly reducing anode wvoltage,
it iz found that there ore distinct

traces of L.IFF. instability. I1f a
greater surplus of H.T. wvoltage ex-
1sted. it would clearly be possilie 1o

wse larger and more effective iregist.
ances, but this eumnot be manayed
withowt substituting a new qpower
tiansforumer. [ am sewding you a civ-
cuwet diagram in the lhope that you
may be able to suggest some alterna-
tive and less erpensive plan.

Your circuit arrangement (not repro-
duced) shows that the deconpling resist-

ances are of anvthing but generous value,
and no doubt this is responsible for in-
stability.  Fortunately, it should be
possible to -effect a cure without going
to the length of increasing H.T. voltage.

A 41

of general interest.

We think vou hive overlooked the fact

that the efticiency of the decoupling de-

vices may be increased by fitting larger

by-pass  condensers thau at  present.

Needless to say, this plan does not involve

atiy further sacrifice of anode voltage.
(o]

Advantages of a Pentode.

Is there any real advantage wn using a
pentode output valve w an ** All-
D.C." muins-operated  recercer? |
have been told that there 13, Lut, for
the new recerver that | am planning,
I wm tempted (o wuse « super-power
triode  already in my posscssion.
Vs wolve worls very satispactordy
tn conjunction with my loud ¢peaker,
and gives an adequate output.

The outstanding advantage of a pentode
valve in a D.C. mains set is that for a
given power output a valve of this type
requires very much less grid bias than a
triode. If automatic bias is to be used.
this can only be obtained by sacrificing
H.T. pressuve. When dealing with A.C.
supplies, this is not a matter of any great

importance, as by choosing a suitable
power transformer, the mains voltage can
be stepped up to uny desired extent.

With D.C.
eal and
voltage.

supplies, there is 1o cconomi
trouble-free way of increasing

oocoo0
Extra H.F. Stages.

The proctice of adding an H.F. stage to
a xet alreudy embodying this form of
amplification 18 generally discouraged,
hut 18 1t wot a fact that there is not
the remotest chunce of trouble in such
cases if the extra valve 1s made up as
a sepurate screened unit, with its own
elominator for the supply of anode
and heater current?

A unit made up in the way you describe
would in almost every case work satis-
factorily, but it would be wrong to say
that there would be no possibility of
instability.

In spite of the most caveful screening,
there remains the possibility of a certain
amount of interaction. For example, due
to increased overall magnification, uny
trace of H.I. energy that might be
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allowed to get through to the loud speaker
leads and to interact with the uerial sys-
tem would probably cause trouble which
would not be evident with a single stage

of H.I% amplification.
Qo000
Excessive Voltage Loss.
In order stidl further to suuplify the

single-valve D.C', maims get discussed
m the * Hints and Tips ™ section of
your igsue for May Zrd, I should like
to use a centre-tapped resistance as u
comhined smoothing and oulpub
device, jollowing the plan adopled in
the design of the ** Radio Readin:y
Lamp.”  Would this be satisfuctory?
1 lnow from experience that ny
D.C. maims supply (240 volls) 1s ex-
ceptionally free from wrregularitics,
and « mminwin of smoothing 18 neces-
&ary
We fear that this scheme is quite im-
pigeLicable, us a pentode valve used 1u the
manner  you suggest consumes a  high
anode curvent.  'The insertion of a resist-
ance sufficiently large to function effi-
cienlly as an ontput device would involve
an altogether excessive loss of voltage, to
say nothing of the question of the value

of resisiance necessary for smoothing
purposes.
o000
TO L.F
R'C.
— | 4

FIXED

REACTION
COiL

Fig. 1 —By connecting a differential con-

denser in the manner shown it may be

mounted directly on an earthed metal
panel.

Earthed Condenser Spindle.

1 believe you have described a method of
connecting « differential reuclion con-
denser in such w way that the spindle
may be earthed, thus avoiding the
necessity  for ‘l;uslzin_r/” the one-
hole fixing awhen the component 1s
mounted on a wetal panel. 1 cannot
trace this tuformation in my back
nunthers, and should be obliged if
you wrould gice me « rough diagram,
provided the plan s one that con be
recommended.

The required connections are shown in
Fig. 1. A differential reaction condenser
connected in this way functions quite nor-
mally; the arrangemnent is one that is
used in & number of receivers with excel-
lent results.
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Variable Ratio Coupling.

1 tare a two-valve ygramophone amplifier
i which  the output pentode 18
coupled to the first valve by means of
u parallel-fed trangjormer arranyed
m the conventional way to give the
highest possible step-up.

Unfortunately, there 1s an ohvious
ledency  towards L.F. oscillation;
Jurther, maynification s distinctly
yreater than [ need. [t seems prob-
able that matters could be improved
by altering the coupling so thut (ess
averall  magnification is  obtained.
Will you please show me how ths
may be done?

Various forms of connection, each of
which affords a progressive yeduction in
amplification, are shown in Fig. 2. 1n
this  diagram, primary and secondary
sections wre drawn as short aud long
windings respectively, and the various
terminal points are marked in the conven-
tional way. Connections to the anode of
the preceding valve are indicated by an
4rrow 1neach case.

Wireless
World

suitability for the purpose in question
can be formed by connecting it in series
with any tuned circuit of a receiver. If
the inclusion of the condenser makes a
noticeable difterence to signal strength,
or if its presence alters tuning to any
great extent, one can form a strong sus-
picion that it {s unsuitable.

Lests of this sort should be made when
listening to au .extremely weak bLut con-
stant signal.

Q00O

Affecting Loud Speaker Characteristics,

1 am not quite satisfied with the huss
response of my veceiver,; would it be
worth winle to add another condenser
of the same size (2 mfds.) in paratlel
with the component used in my loud
speaker filter-feed circuit?  This will
give a ftotal capacity of 4 mfds.,
which, it 18 noticed, seems to le
Juvoured by the majority of scls in-
tended to give reproduction of especi-
ally high quality.

Theoretically, it 1s desirable that {he
feed condenser of a loud speakev filter

HIGH STEP-UP
RATIO

NORMAL STEP-UP
ATIO

-

SMALL STEP-UP

G

1:1 RATIO
RAT10 (GRID" CHOKE)

Fig 2.—Methods of connecting a parallel-fed L.F. transformer so that different ratios—
and consequently various degrees of amplification—may be obtained.

Two Sets: One Licence.

A3 it seems uneconomical to use my long-
range  ‘‘ two-H.F.”’ set for locul-
station reception, ! am thinking of
setiing up a two-valve circuit embody-
g most of the refinements recently
discussed in your journal. Wil it he
necessary to obtamm another (icence
for the sccond receiver?

No; both sets will be covered by your
existing licence.
voco

Testing a By-pass Condenser.

(Referring to previous correspondence)
- You say that H .F. tnstability
maght be due to an ineffective by-puss
condenser ussociated with the H.P.
or detector valve decoupling circuits.
Is there any wuy, without apparatus,
of malking a rough-and-ready test to
ascertan whether these components
ure i good order and suitalle for th
purpose? | should perhaps add that
all the condensers actually used have

a capacity of 1 mjd.
It is not easy to make a really conclu-
stve test of the H.F. resistance of a large
by-pass condenser, but some idea as to its

should have a reactance over ilie usuul
band of audio-frequencies that is low in
comparison with the impedance of the
loud speaker. This condition will prob-
ably be more nearly satisfied if you add
to your existing capacity, but, without
knowing all the circumstances, we cannot
suy definitely whether this addition ill
produce any mnoticeable improvement in
bass reproduction. Probably it will not,
but no harm can be done by {rying it.

Simpler Automatic Bias.

So far as I cun see, the easicst way to
arranging for automatic bias in a set
with indirectly heated wvalves is to
insert the necessary resistance hetieen
the cathode of the valve concerned
und the . T. neqative hus-bar. A4s
this sinfplc plan does not seemn to be
generally adopted, 1 should be qlad
of your opinion as to whether it has
any serious drawbacks.

By ‘connecting the hias resistance in the
way that you describe, a difference of
potential is created hetween the cathode
and heater of the valve. When indirectly
heated valves were first manufactured

MAY 27th, 1931.

this was found to le undesirable, but the

valves now produced may be treated in

this way without any undesirable effects.
0CO0O0

When Reaction Fails.
receiver, after worling well
for some tone scems to have de-
veloped a fault. Over the majority
of the two waveranges covered, re-
action control is poor, and it is almost
impossible to receive distant stations.
The warous wvoltayes have been
cheeled as accurately as possible, and
other valves have been tried. Can
you tell me where the fault is lilely
*  tc be found?

The most likely explanation for this
trouble is that the grid leak has develope:d
a fanlt; in all probability its vesistance is
very much higher thau it should be. We
advise you to try a new leak of the right
vatue.

My

cvoo

L.F. Transformers in Series.

LThe LB transformer at present in use
womy tecetver does mot yive quitls
enougl magnification for my meeds,
and | i wondering whether it would
be qpossible to nnprove matters by
olitaining another component of sims
lar type and connecting each primary
and  secondary winduig in series.
By domg this, I presume that the
step-up ratio will be doubled ?

1t is wrong to assume that the ratio
will be doubled by connecting the two
transformers i series; actually it will
remain unchanged. For reasons that
cannot be enterel into here, the question
of transformers connected in series is
franght with considerable difficulty, and
we caunot advise you to adopt this

schene.
QLo

. FOREIGN BROADCAST GUIDE.

TALLINN *

(Estonia).

Geographical position : 59° 24’ N, 24° 45 E..
1,112

Approximate air line from London :
miles.

Wavelength : 296.1 m. Frequency : 1,013

ke. Power: 10 kW.
Standard Time: Eastern European (one
. hour in advance of BS.T).
Standard Daily Transmissions.

09.25 BS.T., German sacred service (Sun.);
12.00, concert (Sun.); 1730, news,
gramoplione records and dance music;
18.30, main evening concert; 20.00, dance
music (Sun.); gramoplone records or
concert (week--lays); 21.00, dance music

(S-AL).
Man and woman announcers.
Call: Allo! Allo! Tallinn.
Opening and interval signal : Gong.

Relay : Tartu (Dorpat), 465.8 m. (644 kz.),
0.5 kW.

*Will be found in pre-war maps under
name : Reval (Russia).
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