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EDITORIAL - COMMENT

The Gramophone Record

Present Recording System
Obsolete

REVOLUTION in the gramo-
/4 phone industry took place

when electrical methods of

recording and reproduction
were introduced.

We are all of us familiar with the
restrictions which purely mechanical
means of reproducing from records
imposed and the improvements which
came within the reach of the general
public at once when the modern elec-
trical pick-up and valve amplifier
superseded the sound box and the
horn, and, startling as the effect on the
reproducing side has been, the im-
provements brought about by the intro-
duction of electrical methods to the
original recording are even more re-

- markable.

The system of recording now in
general use has been brought to such a
state of perfection that it seems un-
likely that any considerable further
improvement can be expected ; yetitis
common knowledge that the gramo-
phone record to-day is a long way
behind in quality the best results which
can be received from broadcasting.

The reason for this state of affairs
is that the present recording and re-
producing system has inherent limi-
tations and the quality of gramophone
records must be expected to stand still
unless another system is adopted. But
the system need not be new—it can be
a system introduced in the earliest days
of recording but neglected because
greater energy for cutting in the
recording process was needed, and
before the advent of the valve and
amplifiers this consideration was so
serious that the system had perforce to
‘be shelved.’ '

But the advantages of the * hill and

dale ” system, as it is called, are so
outstanding that it is probably safe
to say that the present system would
never have made progress except for
this one objection. By the time the
valve and amplifiers arrived the present
types of records and gramophones
were so universally distributed that no
manufacturer had the courage to make
the change-over. If a change-over to
“ hill and dale ” recording on disc were
made our new records would be capable
of far greater contrast because at present
the spacing of adjacent grooves limits
the amplitude of the cut, and, there-
fore, correct proportioning of ampli-
tudes is impossible ; needle scratch
would practically disappear; records
would have a longer playing time be-
cause the width of grooves would be
uniform and could, therefore, be brought
closer together ; the moving-coil pick-
up would become available for the first
time, since pivoted pick-ups would no
longer be necessary, and the reproducing
needle could be permanent.

We have not, we believe, exhausted
the advantages, but sufficient has been
said to show that the change-over is
prevented not by any technical consider-
ations but solely because we are so
committed to the present types of
records and gramophones.  For years
now a perfected “‘hill and dale” system
has been in existence and for special pur-
poses this form of recording and repro-
duction is in use. It is regrettable
that records on this principle should
not yet be available to the public
at a time when there is so much
clamour for better quality. The
question is now entirely a commercial
one depending upon whether a sufficient
increase in sales of records would
result.  We have to remember, of
course, that the change would be most
appreciated by a minority and not by
the purchasers of the bulk of
“ popular ”’ records.
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(Concluded
from page 207,
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Construction and

Operation

EVERAL minor departures from the
usual have been ‘made in the con-
structional details of this receiver
in order to obtain a more con-

venient assembly and a greater degree of
uniformity between different receivers.
The use of a metal chassis with all holes
correctly drilled for mounting the com-
ponernts has for long ensured that varia-
tions due to changes in layout cannot acci-
dentally occur.  With modern screened
components, however, their relative posi-
tion is often- quite unimportant as far as
interaction between the components them-
selves is concerned, and their position is
only of importance in $o far as it deter-
mines the positions of the various connect-
ing wires.

Most  sets nowadays contain a large
number of resistances and condensers
which are so small that they are usually
supported in the wiring.  This course is
entirely satisfactory electrically provided
that they are placed with due regard to
the possibilities of stray couplings, but
there is no doubt that it leads to a con-
siderable chance of error. To take only
one example,- resistances are commonly
fitted with a lead of about 1jin. for the
connection ; now a resistance is sometimes
connected to the grid of an HF valve and
the designer naturally ‘intends the lead to
be cut short to perhaps }in. so that the
resistance can be soldéred almost directly
to the valve socket with the shortest pos-
sible lead. It is not uncommon, however,
to find receivers in which the full length
of 'wire is retained,, and the constructor is
surprised to find that instability is pre-
sent!

In an endeavour to overcome possible
troubles of this nature, therefore, definite
mountings have been adopted for such

-tion to: them.
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QA Super

By W. T. COCKING

The second departure from ordinary.
practice lies in the erection of screens
around the valveholders of the two IF
valves, and this has an important bearing
not only upon the stability, but also upon
the uniformity of different models. Stray
couplings are greatly reduced because all
leads carrying IF currents are screened
from one another, including the so-called
‘“dead’” HT leads which are often nearly
as live as anode leads. All by-pass and
decoupling condensers are included with-
in the screening, and all leads passing from
one compartment to another do so through
definitely placed holes in the screens which
necessarily fix their positions.

The amount of screening incorporated

PRECEDING issues of ** The Wireless World” have contained
full details of the theoretical considerations underlying the design

of the QA Super as well as a complete description of the set. In
this artzcle the construction and initial adjustments are dealt with
and the performance described.

small components in cases where it is
advantageous to do so. Paxolin boards
carrying double-ended soldering tags are
employed and each’ resistance or condenser

is soldered to the appropriate pair of tags

as shown in the constructional drawings.

"In most cases it is necessary to cut short
“the wire end or soldering tag fitted to the
'component

Mechanical Considerations

It is recommended that_all the parts
concerned be mounted on" the boards
belore they are fixed to the chassis, and

‘all the necessary cross-connections made.
~The tags which come next to the chassis

should all be bent out to give a greater
clearance from the chassis and to render
them more readily accessible should it be

.necessary at any time to make a connec-
Moreover, it is easiest to

attach long leads to the appropriate tags
for the connections to other parts before
mounting them; this is advisable, of
course, only in the case of those tags
which come next to the chassis.

It will be observed that all resistances
and condensers are not supported by these
boards. In particular, C8, Cg, Rz, and
R3 in the oscillator circuit are included in
the wiring because the use of a béard
would here involve absurdly long leads.
The components are, however, connected
directly from point to point with the
shortest possible leads,

has been found to be much greater than
is necessary for the maintenance of
stability, but in such an ifnportant item a
large factor of safety is very desirable when
it can be obtained. Even if actual oscil-
lation does not occur, incipient instability
usually spoils the performance; leading to
excessive background noise and an un-
symmetrical resonance curve.

The order in which the various com-

- ponents are assembled is not a matter of

great importance, for none is difficult of
access. When wiring, those leads which
come nearest the chassis will naturally be
placed in position first, and it is as well to
start with the heater leads. To avoid an
excessive voltage drop, No. 16 gauge wire
must be used, and in view of the screening
it is not feasible to use single lengths for
joining together all valves. It is recom-
mended that the frequency-changer be
wired to the first IF valve ; then straight
lengths can be uséd and easily passed
through the screening, for joining the two
IF valves and the detector. The connec-
tions of this valve with the phase-changer
and AVC valves are then quite straight-
forward. Al] wires are naturally sleeved
to prevent short-circuits.

The inter-unit cable is of the five-way
type, although only four wires are actu-
ally used. The heavy leads are for the
heater connections, and those joined to
the ““cathode’’ and “anode’’ pins of the
plug for negative and positive HT respec-
tively. The cable is terminated by solder-
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ing the leads to the appropriate points in

the receiver, and the fifth lead, to the
““grid”’ pin, should be cut short.

When the construction of the receiver is
done there remain only the initial adjust-
ments to perform. If a calibrated test
oscillator 1s available, these can be done

A SPECIAL RECEIVER FOR THE
PUSH-PULL QUALITY AMPLIFIER

The

very rapidly and | certainly.
““earthy " side of the oscillator output
should be joined to chassis, and the live
output lead taken throngh an artificial
aerial or a 0.0002 mfd. condenser, if this
is not already incorporated in the oscil-
lator, to a lead terminating in a spring clip.

Set the oscillator to 465 kc/s, and clip
the output lead to the grid of the second

The laycut of components is well shown in this illustration.
the centre with the two IF valves behind them. The transformer for the AVC HT supply is on the extreme right at the rear.

IF valve, and adjust the trimmers on T3
for maximum response. Then transfer
the oscillator lead to the grid of the first
IF valve and adjust the two trimmers on
Tz for maximum response, the selectivity
control on the panel being fully rotated in
an anti-clockwise direction (maximum
selectivity).  The oscillator output must
next be connected to the grid of the fre-

quency-changer, and the trimmers on Tx
adjusted.

The IF amplifier is now approximately
adjusted to 465 kc/s, but to ensure pre-
cise trimming 1t is necessary to go over
it again and adjust each trimmer exactly
for the maximum response. Unless the
input be very small,
it will be impossible
to judge the opti-

mum settings by
ear, or even by

means of an output

meter owing to the
effect of AVC. This is so much more
effective than usual that it is impossible to
trim properly, using an output meter as
an indicator, unless the detector input be
kept small enoug'. for AVC to be inopera-
tive.

An output meter is by no means neces-
sary, however, and it is just as easy to em-
ploy a milliammeter connected in the
anode circuit of the first IF valve in series
with Rg and on the HT side, or, alter-
natively, to use a voltmeter connected
across R8. Incidentally, the milliam-
meter can be left in circuit permanently
to act as a tuning indicator, if desired, or
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a milliammeter-type tuning indicator
wired in the same position. The input

must then be great enough for AVC to be
operative, and maximum response coin-
cides with a minimum indication on the
meter.

Particular care should be taken to see
that each trimmer is adjusted correctly,
otherwise the adjacent channel selectivity
will be below normal. It is just as im-
portant to make sure that the frequency to
which the circuits are adjusted is the cor-
rect one, for although this will not affect
the selectivity or amplification, it will have
a large effect upon the accuracy of gang-
ing of thé signal and oscillator circuits.
Should any difficulty be found in adjusting
the ganging, an incorrect intermediate fre-
quency is the most probable cause, and the
calibration of the test oscillator should

be checked. It may be re-
marked that difficulties of this
sort are most probable when

The variable-selectivity IF transformers with their bevel-drive can be seen in

the oscillator’is of the type using harmonics
for the IF range. Any error in the cali-
bration is then multiplied by the degree of
harmonic. Thus, suppose that the second
harmonic is used, and the oscillator is
accordingly adjusted to what is believed to
be 232.5 kc/s, but that the fundamental is
actually 242.5 kc/s—an error of 10 kc/s.
The second harmonic will be 485 ke/s, and
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Ct;mplete details of the construction and wiring are given in these drawings. It should be noted that the wires shown as passing over the
IF screen partition are actually bunched together between the screen and resistance board.




MARCH 6th, 1936.

QA Super— .

the IF amplifier will be adjusted to this
frequency, and it will be in error by 20
ke/s. Some latitude in the exact fre-
quency is naturally permissible, but the
variations from 465 kc/s should be within
+ 10 kc/s if possible.

Having adjusted the IF amplifier, trans-
fer the oscillator output to the aerial ter-
minal and adjust the IF trap Cz for mini-
mum output ; that is to say, for minimum
sound or reading on an output meter or
maximum indication on a milllammeter or
voltmeter connected to the first IF valve.

Wireless
World

therefore, temporarily short-circuit R4;
the reading of the indicating meter will
change, of course, but ignore this and
adjust the trimmer. ' . '

The next step is to set the oscillator to
1,400 kc/s and to tune the set to it by the
main tuning control, again using the meter
as an indicator. Then reduce the oscilla-
tor output considerably, remove the short-
circuit from the set oscillator coil and also
the short-circuit from R4 if this has been
used. The oscillator trimmer on C15 can
now be adjusted for maximum response.
Its setting will be critical. Should more
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can now be adjusted for maximum
response. As both sides of this condenser
are ‘‘live,”” an insulated screwdriver with
a very small metal part is needed, other-
wise the presence of the screwdriver will
change the tuning of the circuit, and a cer-
tain amount of trial and error will be re-
quired to determine the best setting.
This completes the medium-wave gang-
ing. On the long-wave band the process
is similar, but only one trimmer needs
adjustment. Apply the short-circuits pre-

viously described and set the test oscilla-
tor at full output at 300 kc/s, and tune the

The ganging must next be adjusted. Set
the test oscillator to 1,500 kc/s and adjust
it for maximum output. Short-circuit ter-
minal (1) of the oscillator coil to the chassis
by a lead terminating in crocodile clips, set
the waveband switch to the medium wave-
band (fully anti-clockwise) and the tuning
condenser at zero. Then adjust the trim-
mer on C5 for maximum response on a
milliammeter or voltmeter joined to the
first IF valve, 1.e., minimum reading. In
some cases, it may be found that there
i3 no response; this does not neces-
sarily mean that there is anything wrong,
merely that the oscillator output 1s insuffi-
cient to run the first valve into grid cur-
rent. If no indication can be obtained,

An under view of the receiver. Note the
screening round the IF valveholders and
decoupling components.

than one point of response be found, the
oscillator output is probably excessive and
should be reduced.

The short-circuit to the set oscillator
must now be reapplied, and also that to
Ry, if this was previously found to be
necessary. Then set the test oscillator to
full output and tune it to 600 kc/s. Now
tune the set to it by the main tuning con-
trol, using the meter as an indicator. Re-
duce the output of the test oscillator, and
remove the short-circuits ; the trimmer Cr1

A full-size blue print of the wiring diagram

is available from the Publishers, Dorset House,

Stam ford Streel, London, S.E.1. Price Is. 6d.
posl free.

Then remove the short-circuits,

set to it.
reduce the oscillator output, and adjust
C16.

 The process of ganging is very much
easier than it sounds, and is quite definite

and free from any ambiguity. If every-
thing is in order it can be done in a very
short space of time, 10 minutes would be
ample for anyone familiar with the pro-
cess, but more time is naturally occupied
if it is necessary to refer to the instruc-
tions at every step.

There remains only the trap circuit C3
to be adjusted, and this must be done on
a signal ; for the time being set C3 at maxi-
mum. Attach the aerial, and try out the
receiver,
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* After dark there should be no dearth
of stations; tuning should be quite sharp
with selectivity at maximum, but will
naturally be much flatter on the long than
on the medium waveband. Save in the
very worst locations there should be few,
if any, whistles, the pitch of which varies
with the setting of the tuning control. If
whistles are found, determine which
station on the medium waveband is the
strongest by watching the meter joined to
the IF valve, it will usually be the higher

wavelength of the two local stations. .

Tune the set exactly to this station; then
tune the trap to it by C3.. As the circuit
comes into resonance the meter needle will
rise, indicating a smaller input to the first
valve; set the condenser so that a maxi-
mum reading (minimum input) is secured.
It should then be found that the whistles
have disappeared.

The Image Suppressor

This trap circuit can be tuned to any
'station in the medium waveband, and, in
general, this is all that is necessary. Ina
few districts, however, it may be better
tuned to Droitwich, and it can be made to

_ cover the long waveband by connecting
to terminals (1) and (3) of L instead of to
terminals (1) and (2).

No other adjustments are needed save to
the whistle suppressor Czg and to the
second-channel suppressor L5. In general,
it will suffice if C2g is set at about 15 deg.
less than maximum and L5 in the position
shown in the drawings. It must not be
expected that the whistle suppressor will
eliminate all inter-carrier heterodynes for
some are to be found which are appreci-
ably lower than g,000 c¢/s. These are

usually on the long waveband, and as they

cannot be removed without restricting the
upper frequency response unduly, it is
better to reduce them by increasing the
selectivity than by making the suppressor
cover this range. If an attempt be made
to adjust C2g9 on a signal, selectivity
should be low, and the station selected
should be spaced by g kc/s from both its
neighbours.

Turning now to Ls, this will need

adjustment only if second-channel inter-
ference is found on the medium wave-
band. Such interference will consist of

CW morse, and the pitch of the note

will change with the tuning. The set
should be tuned to a signal upon which
the interference is found, andthe position
of the single-turn Ls which has been in-
serted in the wiring adjusted for minimum
interference. If no minimum can be
found, try reversing the direction in which
the single turn is wound. .

In most cases these adjustments are
unnecessary, for the positions given in
this article and in the drawings are
sufficiently near the optimum for adequate
rejection to be secured. It is only when
interference is unusually severe, or the
deviations from the normal in components
unusually great; that adjustment will be
needed.

So far nothing has been said about

trimming the set when a calibrated test

Wﬂw@ﬂ@ss x
Werld

VOLTAGES AND CURRENTS.
Valve. Anode| Screen|Cathode| Anode | Screen
Volts. | Volts. | Volts. | Current. | Current,
mA mA,
FC. X41 hex. ... | 240 67 2.8 0:85 1.2
05¢C. ... 84 — e 2.3 e
1st IF VMP4G.., | 237 100 3.1 3.3 3.0
2nd 1F VMP4G | 235 100 19 7.05 5.85
Phase-changer
MHL4_ ....... | 115 — 50.0 1.1 —
AVC MH4 ...... 60* — 16% — —

* Measured from junction of R20 and C35. Al other
voltages measured from chassis. Voltages and currents in
the amplifier are normal for the Push-Pull Quality Amplifier,

oscillator is not available. This is quite
possible but is much more difficult.
Unscrew the two trimmers in T3 nearly
fully (until they are quite easy to turn)
and the trimmers in Tt and T2 nearly half-
way. Set the trimmer on Cs5 about half-
way, and that on Ci5 about two-thirds
unscrewed. Then, with the selectivity
control at minimum (fully clockwise), try
to find a signal. Having found a signal,
adjust each IF trimmer roughly, then in-
crease the selectivity, and readjust the
trimmers. When the selectivity control
is at maximum (fully anti-clockwise)
adjust each IF trimmer accurately for
maximum response, using a milliammeter
or voltmeter connected to the first IF valve
in the manner already described as an in-
dicator of resonance.

. The position of -the single turn Lg of the -
. .image. suppressor is clearly shown .in this
drawing. The earthing lead of C7 should be
- looped around L3 L4 in'the mannerindicated.

The IF circuits will then all be in line
with one another and the trimming will
be just as good as if an oscillator were
used, but it will not be known whether
they are tuned to the correct frequency or
not. One can oniy judge this by esti-
mating the accuracy of ganging, and this
must next be carried out. No"difficulty
should be found in tuning in a very low
wavelength station, and the trimmer on
C5 can be adjusted for maximum re-
sponse ; incidentally, both €2 and C3
should be at maximum. If Cs5 requires
much alteration, adjust C15 in the oppo-
site direction, and retune to the station,
then readjust C5. In this way the circuits
can easily be adjusted so that the trimmer
on C5 remains at approximately the half-
way position.

Then tune in a station on about 600’

MARCH 6th, 1936.

ke/s (500 metres) and adjust Cr1 while
rocking the main control backwards and
forwards over a few degrees until the opti-
mum combination of settings is found.
Now, unless the intermediate frequency is
correct, it is possible that there may be no
optimum setting for Cx1. The IF -ampli-
fier must then be readjusted to a different
frequency and ganging attempted again.
It is not difficult to deduce the direction in
which it must be altered from the
characteristics of the ganging. Thus, sup-
pose that the adjustments show no opti-
mum for C11, but that the response is
greatest when it is fully screwed home.
It is easy to see that as more capacity is
needed for correct trimming the oscillator
frequency is too high; the intermediate
frequency is consequently too low, and all
the IF trimmers should be unscrewed
somewhat and the lining-up process
repeated.

By trial and ertor it is possible in this
way to arrive at settings for the trimmers
which enable good results to be secured
over the medium waveband, and the long
waveband trimmer C16 can then be ad-
justed. This is naturally done on the long
waveband and at as low a wavelength as
possible, C16 being adjusted while rock-
g the main tuning control backwards and
forwards over a few degrees until the
optimum combination of settings is found.

In normal operation the receiver should
be found to be sufficiently sensitive to per-
mit any worth-while transmission to be
well received when a good aerial is used,
and the chief Continental transmissions
even with quite a poor aerial. The selec-
tivity is adequate for the degree of sensi-
tivity, and tests have shown there to be
no difficulty in receiving Deutschland-
sender free from intelligible interference
from either of the stronger transmissions
on adjacent channels.

The Performance

Mains hum was found to be inaudible and

. set noise negligible on all but the weakest

signals, which will not usually be required
with a set of this character. The AVC

: system proved exceptionally good, having

no adverse effect upon the quality, giving

an unusually wide range of control, and

keeping the detector input much more
nearly constant than do conventional
systems.

It was in the matter bf quality, how-
ever, that the receiver proved on test to
be outstanding. In local reception the re-
production proved in no way inferior to
that given by a purely local station set
designed for reception of the local only,
and the same high standard was main-
tained on those more distant stations
which were sufficiently free from interfer-
ence for low selectivity to be used. An
increase 1u the selectivity to reduce inter-
ference necessarily resulted in a deteriora-
tion of quality, but it still remained better
than the average on account of the re-
markably low level of amplitude distortion
introduced by the equipment.

Before concluding, it may be as well to
indicate the correct use of the selectivity
control. While tuning, this should always
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be at maximum (fully anti-clockwise), cr
nearly so, the desired station should be
tuned in accurately, and the selectivity
then reduced to the required degree.
Should this lead to the appearance of
another station, as it may do sometimes,
it should not be thought that the control
is defective and affecting the tuning. This
is not necessarily the case ; more often the
effect is due .only to the opening out of

Wireless
Worrld

the resonance curve, so that the ceiector
input resulting from a station on an ad-
jacent channel is greater than that from
The latter is naturally
swamped, and the indication is only that
one is trying to use a lower degree of
selectivity than is possible in the circum-

the wanted signal.

stances.

On gramophone, a pick-up having a
large output is necessary if adequate
volume is to be.secured with the standard

connections ;

recommended.
to increase the amplification on gramo-
phone by altering the input circuit to the
phase-changing valve, and satisfactory
volume can then be secured from a pick-
up having only a small output.
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the piezo-electric type is
It is possible, however,

It is

hoped to indicate the nature of this change

CURRENT TOPICS

Tank Pattern < O.B.”
Van
ORWAY'’S latest ““0.B.”
van is equipped with cater-
pillar drive in place of wheels
for service in mountainous dis-
tricts.

" Short-waves in Salisbury

IR OLIVER LODGE, D.Sc.,

LL.D., F.R.S., is ** Founda-
tion Patron’ of the newly-
formed Salisbury and District
Short-wave Club. The Hon.
Secretary is Mr. C. A. Harley,
83, Fisherton Street, Salisbury.

Air Ministry Radio

Research
AWDSEY MANOR, near
Felixstowe, Suffolk, has

been purchased by the Air

Ministry for conversion into a
radio research station. It is
understood that the work of. the
station will- be concerned with
both civil and military aviation
wireless.  The property covers
an area of 150,000 acres.

« Not Cricket”

RICKET commentaries
caused such disturbances at
the Australian National broad-
casting station, 3AR, last week
that it was necessary to close
down three times. . The ‘‘com-
mentaries ' came “from black
crickets, a plague of which is
troubling the whole of Mel-
bourne. The insects settled on
the 10,000-volt conductor, short-
circuiting the power supply.

New York Television
Tests
AMERICA may still beat the

B.B.C. in the matter of
television  tests. Mr. David
Sarnoff, President of the Radio
Corporation of Ameripa, has
announced that field tests of
television will begin in a month
or two. The transmitter will
be situated on the Empire State
Building, New York, and test
receivers will  be  operated
throughout the New York area.
The television studio is now
under construction in  the
N.B.C. plant, R.C.A. Building,
Radio City.

The RCA uses 338-line defini-
tion.

Microphone Manners
Compared

IF a pleasing and persunasive

microphone manner is a
primary requisite in modern
political campaigning there is no
doubt (writes our Washington
correspondent) that President
Roosevelt will enter the Election
lists this summer with a distinct
advantage over anyone  the
Republicans may pick to oppose
him. From a radio viewpoint
not one of the potential Re-
publican candidates compares
with the President as a broad-
cast orator. Recent  presi-
dential talks have indicated that
he is still the biggest audience-

voice sounds unnatural *‘on the
air.””  Senator Arthur Vanden-
burg, although a good platform
speaker, ‘‘needs lessons in
microphone technique.”” Sena-
tor L. J. Dickinson, it is re-
ported, has a booming, sten-
torian voice which the: radio
control engineers have to tone
down too much for his own
good.

Mr. Hiram P. Maxim

HE amateur movement has
suffered a severe loss by the
death on February 1oth at the
age of sixty-seven of Mr. Hiram
Percy Maxim, President of the

- American Radio Relay League.

TELEVISION OVER NEW YORK.

Building has been chosen by the Radio Corporation of America for

transmitting aerials for the new high definition tests which are to
begin within the next two months.

getter among political speakers.
Among his possible rivals the

_best orator is probably Senator

Borah, but. ““he needs an
audience to pep him up.”
Herbert Hoover, once notable
for his dull speechmaking, is
reported to have taken elocution
lessons and to have become
““definitely an interesting radio
personality.””  Governor  Alf
Landon’s speaking manner is
described as'being ‘‘as colour-
less as that of Coolidge,”” and
Frank Knox is another whose

The roof of the Empire State

A son of the famous gun in-
ventor, Mr. Maxim was himself
an ardent research worker, and
he devoted himself to maintain-
ing the status of the radio
amateur for many years. During
the transatlantic amateur tests
of 1923 Mr., Maxim came to
England, visiting the offices of
The Wiveless World, and taking
a keen interest in the activities
of the British amateurs engaged
in the tests.

Only a few days before Mr.
Maxim died news came of the

in a future article, and, needless to say,
it is one which has no effect on the radio
performance.

Events of the
Week in

Brief Review

death of Mr. Charles H. Stewart,
Vice-President -of the American
Radio Relay League. He had
been active in amateur affairs
since 1908,

Daily Television
IFFEL TOWER television is
now transmitted daily cn
8 metres between 4 and 4.30
p.m.

Police *“ Aerial Raid”

HELSINKI police conducted
an ‘‘aerial raid 7’ last week,
cutting down ‘125 aerials at-
tached to trees. An order for-
bidding the use of trees for this
purpose was issued last autumn.

The ** Poor »’ Pirate

WHEN fines. totalling [65

were imposed last week on
fifty persons using wireless sets
at Wealdstone without licences,
the prosecution said that it was
found in most instances that the
people concerned owned expen-
sive sets. One person who
pleaded poverty owned a set
worth 21 guineas,

Pay Less, Listen More

WHILE Ravag—the Aus-

trian Broadcasting Co.—is
lamenting because ‘‘economic
stress "’ is curbing the progress
of broadcasting as reflected in
the number of listeners, Czecho-
slovakia is taking the practical
step of extending the listening
clientéle by reducing the licence

fees. A start is being made by

issuing specially cheap licences
to crystal users.

Photography : 760 Pages
NOW In its seventy-seventh

year of publication, the
British  Journal Photographic
Almanac for 1936 includes sixty-
four gravure pictures exemplify-
ing the latest practice in
modern photographic art. The
technical articles are well
chosen, and a noteworthy
feature this year is a survey of
cinematograph film stocks and
makers’ approved processing
formule. The book (760 pages)
costs 2s., paper covers, or 3s.
cloth bound, and is published
by Henry Greenwood and Co.,
Ltd., 24, Wellington Street,
W.C.2.
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- Short-wave Interference

IMAGE SIGNAL SUPPRESSION

GREAT deal of interference from commercial telephone and
telegraph stations which is sometimes superimposed upon a short-
wave broadcast programme 1s wrongly ascribed to a thoughtless
allocation of station frequencies resulting in insufficient channel separa-

tion.

In a very few cases, where certain countries have not been

represented at the Madrid Convention, this may be so, but it is almost
certain that the greater part of the interference is due to the receiver
itself if it operates by means of the superheterodyne principle.

"T is well known that the superhet is
- capable of receiving two stations
simultaneously, although their fre-
quency separation may be many hun-
dreds of kc/s. Once the transference of
the signals to a common intermediate
frequency has been effected by the mixing
or frequency-changing stage they are in-
separable and no subsequent degree of
- selectivity will attenuate one signal more
than the other. It can be shown theoretic-
ally that the undesired signal will always
be spaced at a frequency separation of
twice the intermediate frequency from the
desired signal. As an example, a conven-
tional superhet operating at an inter-
mediate frequency of 100 kc/s will be
capable of the simultaneous reception of
signals at 1,000 and 1,200 kc/s. The un-
desired signal which is superimposed upon
the desired signal is termed the image and
creates tmage interference.

It is quite obvious that the elimination
of the image signal must be carried out
prior to frequency changing, and for this
reason one introduces preselection, a self-
explanatory term.

It is also obvious that the elimination
of the image signal becomes more effective
as:—

(1) The preselection tuned circuits are
) made more selective. )

(2) The intermediate frequency is
raised, thus increasing the percent-
age image frequency detune.

On medium and long waves a pair of
loosely coupled tuned circuits preceding
the frequency-changer are usually suffi-
cient to reduce image interference to a
negligible value providing the tuned cir-
cuits are of good design and that the inter-
mediate frequency is not materially less
than 100 kc/s. An average figure for this
type of receiver is 120 kc/s. It must be
noted that the percentage detune of image
to wanted signal is very important and
plays a major part in determining the
amount of image suppression possible.
For example, with an .IF frequency of
100 kc/s and. a wanted signal of
1,000 kc/s the image is detuned by 20
per cent. of the wanted signal. Two care-
fully designed and loosely coupled tuned
circuits are capable of suppressing the
image signal by approximately 3,000

times, an amount which is acceptable for
a receiver whose sensitivity is not higher
than, say, 100 uV absolute for 50 mW
output.

Short-wave Image Signals

Now consider the problem of image
interference on the short waves from, say,
16-50 metres. With the same intermediate
frequency of 100 ke/s the percentage de-
tune of the image to a wanted signal at
19 metres (15,800 kc/s) is only 1.5 per
cent. A pair of tuned circuits at this wave-
length will, with the most careful design,
only suppress the image signal by four
times—nearly a thousand times less than
on medium wavelength. It is now quite
obvious why image interference is a preva-
lent nuisance on many short-wave broad-
cast programmes !

There is only one practical method
whereby a higher degree of image sup-
pression may be obtained, and that is by
increasing the percentage image detune,
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Fig. 1.—Image sensitivity relative to the
fundamental for various IFs.

and this means that the intermediate fre-
quency must be increased. The image
suppression will improve rapidly as this
is increased, but there is obviously a limit
set -when the intermediate frequency is

IN SUPERHETERODYNE RECEIVERS

By “PRESELECTOR”

sufficiently high to produce other diffi-
culties by way of low gain, instability,
and poor IF selectivity. A value in the
region of 450 kc/s appears to be satisfac-
tory in practice, since it does not fall with-
in the medium or long wave band and
still permits of a high degree of stable and
selective amplification.

If 450 kc/s is chosen, the percentage
image detune from the wanted signal at
1g metres will increase from 1.5 per cent.
to approximately 6 per cent. and suppress
the image, under the same preselection
condition, by some fifty times, which is
more than ten times the value previously
obtained with an IF frequency of 100 ke/s
or thereabouts.

Naturally it is useless to attempt to use
the high intermediate frequency if the
only circuits preceding the frequency
changer are aperiodic, since this will result
in no suppression of the image interference
whatever.

On the short waves the aerial also exer-
cises considerable damping upon the first
tuned circuit unless very loose coupling is
employed, with subsequent serious loss of
gain at certain frequencies corresponding
to the voltage anti-nodes on the receiving
aerial. Since two tuned circuits at least,
and preferably three, are required in con-
junction with an intermediate frequency
of 450 kc/s to produce reasonable image
suppression, it is desirable to use at least
one stage of HF amplification in order to
include the additional tuned circuit and
decouple it from the direct influence of the
aerial. Even though the stage does not
materially contribute to the overall gain of
the receiver, there is a great improvement
in performance, due mainly to a fair
degree of image suppression, and a very
much improved signal to noise ratio,
because of the reduction of the frequency
band width of the thermal and other noises
delivered from the aerial.

Harmonic Interference

Another and rather less serious form of
interference arises from the harmonics of
the local oscillator beating with signals
and transferring them to the intermediate
frequency, together with the desired pro-
gramme. The obvious cure is to eliminate
the harmonics, but although this cannot
be completely effected in practice they are
kept at a minimam by careful design of
the local oscillator—by avoiding excessive
reaction coupling and losses in the oscil-
lator coil circuit itself.

It is here, again, that preselection will
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Short-wave Interference—
reduce the magnitude of this form of inter-
ference by decreasing the magnitude of
unwanted components prior to the process
of frequency changing.

Such components as will beat with the
harmonics of the local oscillator are de-
tuned from the fundamental by approxi-
mately N x 100% where ‘““N’’ is the
order of the local harmonics, so that the
presence of a single tuned circuit will
invariably remove this type of interfer-
ence, or reduce it to negligible proportions.
Aperiodic input circuits to the frequency-
changer will, on the other hand, show this
type of interference very strongly, even
when elaborate care has been taken to
reduce the oscillator harmonics to a mini-
mum, and in such cases may prove to be
more serious than image interference.

Reference may now be made to the
curves depicted in Fig. 1 and Fig. 2. For
the purpose of obtaining the necessary
measurement a simple HF stage was set
up and connected between modulator grid
and cathode of the frequency-changer.

The IF gain was made adjustable in order’

that it might be equalised for the two
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Fig. 2.—Ratio of fundamental to image
signal amplitudes for different IFs.

intermediate frequencies, namely, 130 kc/s
and 450 kc/s, whichever was used. The
circuit arrangement is shown in Fig. 3,
and is quite conventional. One or two
points, however, must briefly be described
before discussing the resultant measure-
ments. The coils consisted of 5.5 turns
of 22 SWG enamelled wire, space-wound
upon a one-inch high - grade paxolin
former. The coils were individually tuned
by means of 0.0005 variable condensers of
the conventional type, with the stator
mounted on paxolin strip. It will thus be
observed that no special precautions have
been taken to obtain a generally improved
performance by the use, for example, of
ceramic coil formers, valve bases, and
condenser mountings. The values in the
curves, therefore, represent a low limit
upon which a fair improvement might be
made. The signal generator was coupled

to the input via a 400-ohm non-inductive .

resistance, which more nearly simulates
the normal 6oft. aerial under working con-
ditions, which may exhibit variations in

Wireless |
Worlld

radiation resistance from 50 to 2,500 ohms
over the wavelength band used during the
measurements.

Although the value of the resistance
must be arbitrarily determined, it is fun-
damentally a better method of generator
coupling than the normal artificial aerial
employed ‘on the medium and long-wave
bands, and consist-
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The advantage of using 450 kec/s is
apparent, particularly when the curves of
Fig. 2 are examined, in which the ratios
of fundamental to image signal are shown,
and in which an average improvement of
12 decibels is noted when comparing the
450 kc. curve with that for 130 kc/s IF.
This increase of 12 db by no means indi-

ing of a combina-
tion of inductance,
resistance, and capa-
city. The reason for
this is that these
values may only be
regarded as lumped
when the aerial is
short compared with
the wavelength to be
received, and while
this condition holds
on medium and long

4000

SIGNAL
© GENERATOR
FACING 100

Fig. 3.—Circuitarrange-
ment of HF amplifier
and generator coupling.

120V+
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waves it fails when
the band from, say,
10-50 metres is used. =
The aerial hitherto ’

L

HT -
“

represented by the
lumped impedance of
the artificial aerial now executes a series
of nodal variations of impedance at the
lead-in junction to the receiver, changing
rapidly from capacitive to inductive re-
actance over a small critical waveband.
Intermediate with these conditions it
becomes a pure resistance, which latter
condition obtains when the physical length
of the aerial js any odd integral multiple
of one quarter of the wavelength of the
signal applied.

The replacement of the aerial by an
artificial system comprising lumped react-
ances and resistances disfavours the shorter
wavelength signals to a very- considerable
extent, and gives no imdication of the com-
parative results which would be obtained
between two different wavelengths in
practice. It is better, therefore, to assume
an input impedance which is independent
of frequency, namely, a resistance, and
choose a mean value which approximates
to average input conditions.

A value of 400 ohms has therefore been .

used, and the coupling adjusted for
optimum sensitivity at 16 metres. Fig. 1

shows the relationship between the funda-
- mental and image sensitivity for two dif-
ferent intermediate frequencies of 130 and
450 kc/s respectively, and has been taken
over a wavelength range of 16-44 metres.

cates the best possible improvement in
fundamental to image signal ratio, because
of the low limit set by the mediocrity of
the coils. By paying special attention to
the elimination of major parallel losses,
which means the use of ceramic mountings
as previously mentioned, the improve-
ment may be readily extended. An ex-
perimental arrangement comprising the
same circuit as Fig. 3, but in which many
precautionary measures had been taken
to improve the short-wave gain and selec-
tivity, gave the following figures for 19
metres :— :

Wavelength in metres .......... 19.0
Fundamental to image signal

ratio for 130 ke/s IF ........ 3.5/1
Fundamental to image signal

ratio for 430 ke/s IF ........ 40/1

Gain in ratio due to the use of
450 ke/s IF 11.5 or 21.0 db
An improvement of this magnitude,
which gives a total image suppression in
the above case of 32 db is very likely to
reduce to a negligible value most of the
annoying image interference which is in-
evitable when a low value of intermediate
trequency is used, particularly with no HF
stage preceding the frequency-changer,

BANISHING ANOTHER KIND OF
INTERFERENCE.

A group of Dubilier disturbance-

suppressing devices; The condensers

are rated in accordance with the

British Standard Specification.
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The Plaza Catalunya, Barcelona. This

picture was taken from the Hotel Colon, in

which the first broadcasting station was
established, in 1924.

ROADCASTING in Spain dates
back to 1924, when No. 1 trans-
mitter, call sign EAJ1, was opened
on the roof of the Hotel Colon on

‘he Plaza Catalunya, in the centre of
Barcelona.

From that day until now Spain, and
with 1t Spamish broadcasting, has gone
through a long period of political unrest.
Consequently the Government was not
given time to realise its plans for a public
broadcasting service — a state of affairs
which fostered the growth of innumerable
low-power publicity stations, now number-
ing sixty-eight.

Some years ago, if I remember rightly,
under that kind-hearted though stern
ruler Primo de Rivera, the Spanish Gov-
ernment decided to provide listeners with-
a national broadcasting service with a
revenue from listeners’ licences. But
since that time much has happened, and
the Government has been preoccupied
with other matters, so that, although de-
crees and laws were passed and plans pre-
pared and wavelengths reserved, nothing

Senor Toresky, the ven-
triloquist announcer at
Union Radio, Barce-
lona, in a microphone
interview with Senorita
Carmen Soriano, woman

‘were very sceptical

swimming champion. .

_astles
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N Spain

HY 1is it so difficult te tune in a worthwhile Spanish programiie

at satisfying signal strength ?

The answer is given in this

entertaining account of a visit to Barcelona, where our contributor made some
revealing discoveries concerning programme policy and the official attitude

towards the projected development of the service.
plan, Spain is entitled 1o a 150-kilowatt iransmitter,

her most powerful station works

further has been done. Most of the private

_stations whose ten-year concessions ex-

pired in 1934 and 1935 have now been
given provisional concessions until such
a time as the State proceeds to organise
the suggested public service. On a recent
visit to Spain 1
found that experts
and officials alike

of such a develop-
ment.

It will be re-
membered that at
the Lucerne Con-
ference in 1933
Spain obtained the
right to use a long
wavelength (to be
shared with Tur-
key and Iceland)
for a 150-kW
transmitter near
Madrid. This
transmitter belongs
to the airy future
when the State
broadcasting ser-
vice Is established ;
at the time of writing, the highest power
station in Spain is our old friend EAJ 1
with 7.5 kW-in-aerial, which has been
in operation with that power since 1929!

I have already mentioned that in Spain
there are laws which provide for the pay-
ment of licence fees by listeners. One law
in force requires every owner of a broad-
casting receiver to pay a State tax of
5 pesetas per annum. If he does not do
so his apparatus is liable to confiscation
and he may be fined anything from 100
to 500 pesetas. To enforce this law the
Spanish Post Office Telegraph Service has
inspectors who bring ‘‘ pirates ” to book.
Either there are very few inspectors, or
their activities are the opposite of efficient,
for I was told that only about one Spanish
listener in ten pays this annual tax. An
experience I had illustrates the difficulties
which lie in the way of the eager would-be
licensee. Anxious to investigate matters
for myself, 1 entered the central Post
Office in Spain’s largest city, and, seeing
an arrow pointing to where one could
obtain licences, I went up
to the window marked and
found that it was only
open for four hours in the
morning (9.00-1.c0). It
happened to be noon, so
that I was. at the right

Senorita Francina Boris, aged 19, is second

announcer at Radio Catalunya.

Under the Lucerne
At the moment
on secven-and-a-half kilowatts !

time. After much knocking at the window
an official from a neighbouring counter
told me that the window was closed; if
I wanted to enquire about radio licences
I must go upstairs. However, I refrained,
and I am sure listeners have done the
same, especially as
another notice in-
dicated that, un-
less proof were
forthcoming that
the person desir-
ing a licence had
bought his first
set within the pre-
ceding month, he
would have to pay
double tax—10
pesetas.
Restaurants and
cafés have to pay

50 pesetas per
annum listening
tax.

Another Spanish
custom provides
that persons own-
ing receivers with
three or more
valves must pay a tax of 2 pesetas a
month ; those with crystal sets, less. But
this law will not be applied in 1936. It
might be in 1937, but also it might not,
my informant told me with a dry smile.

(EAT 15).

Five Audible Stations

Sixty-eight stations seem to be quite a
lot for a country like Spain. But a glance
at any reliable list of wavelengths and
stations will show that Spain has, at the
present moment, only about five stations
which might possibly be audible in other
countries. These are: Barcelona, EA]J 1,
377.4 metres with 7.5 kW, which can be
heard quite well in Central Europe, in
spite of the fact that it shares its wave-
length with Lwow; Madrid, EAJ7,
274 metres, 3 kW (shared with a Rus-
sian); Radio Associacio de Catalunya,
Barcelona, EAJ 15, 293.5 metres, 3 kW
(this transmitter shares its wave with
EAJ 19 at Oviedo (3 kW) and with Cra-
cow); San Sebastian (which used to be
a good signal with its 2.5 kW-in-aerial ;
now it shares the 238.5 metre wave with
Swedish and Latvian transmitters and
with Rome III); Madrid, EAJ 2, with its
3 kW (Radio Espania), which operates
together with Radio Sevilla (2.5 kW) on
410.4 metres; probably can only be
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IBERIAN BROADCASTING TO-DAY

—AND “TO-MORROW"

heard when one of them is not operating ;
Tallinn also uses this wavelength.

The remaining sixty-one stations operate
on national orinternational common waves
of 200 and 201.1 metres, and their power
is limited by the Lucerne Plan to
200 watts.

This would seem rather a sad state of
affairs from the point of view of the
foreign listener who would like to tune-in
the Spanish stations. But the local listener
is really quite well catered-for, as a 200-
watt transmitter in the centre of a small
town has quite a good range. Of course,
some of these sixty-odd stations do not
operate regularly. A large number of
them are ‘‘one-man stations,”” and their
programmes are limited to the broadcast-
ing of gramophone records and to such
talks as the owner, or perhaps his friends,
Iike to broadcast.

Except for occasional voluntary dona-
tions by kind-hearted listeners, Spanish
stations at the present moment are entirely
dependant on publicity broadcasts for
their source of income.

The State, apart from the 5 pesetas tax
which it ought to receive from Spanish

By “WANDERING WAVE”

Some of the Spanish broadcasting
stations are grouped together, the most
important grouping being the Union Radio
Company, the share capital of which, I
was told, is owned by three big European
firms.  Union Radio operates seven
stations: Union Radio BRarcelona, Union
Radio Madrid, the stations at Sevilla, San
Sebastian, and Valencia, and two smaller
transmitters.  Union Radio is the sole
member of the International Broadcasting
Union, a sore point with a grouping of
great importance in Catalunya. 1 refer
to the Catalan Radio Association at Bar-
celona, which operates the EA]J 15 station

and three ‘other transmitters in near-by

towns. This company is a direct com-
petitor to the Barcelona Union Radio
station. To the foreign observer it seemed
most amusing to hear that Radio Asso-
ciacio has ordered a 7-kW transmitter
trom Telefunken, which will be completed
early this year. The well-known German
company 1s, I was told, an important
shareholder in Union Radio!

From a programme point of view the

Barcelona’s biggest studio contains intricate

suspension gear for its four microphones.

(Right) : A typical Spanish Sardanas or-

chestra which broadcasts national folk
dances on Sundays.

listeners (whose total number is at present
accepted to be in the neighbourhood of
2 million, but of which only about 10 per
cent.—i.e., 200,000—actually pay the
tax), demands a tax from the transmitters
in exchange for the permission to operate.
This amounts to 20 per cent. of the total
revenue from publicity. The bigger
stations have procured a reduction since
September 15th, 1935, and only pay 5
per cent.

Although permitted a 1 $o~kW. transmitter
under the Lucerne Plan, Spain’s most power-

ful station is Union Radio Barcelona
(EAJ 1), working on 7.5 kW. It is situated
on the summit of the Tibidabo mountain.

Spanish listener is well catered for, even
though he has to submit to many hun-
dreds of advertising announcements every
day. The most difficult task of all
is to get the advertising matter over with-
out annoying the listener or driving him to
switch off. Radio Associacio in Barcelona
employs two charming woman announcers
who alternate at the microphone. Union
Radio Barcelona has a ventriloquist, Senor
Toresky, and his imaginary little boy,
“Miliu’"; sometimes there are even two
announcers and ‘“ Miliu,”” and the tedious-
ness of the advertisement announcements
is occasionally broken by ‘‘Miliu” and
Toresky having ‘* words.”

To the foreign observer the state of
affairs in Spanish broadcasting does not
seem ideal. Unlike the Italian, the aver-
age Spaniard likes listening, and as long
as he gets his concerts churned out to
him at the right moment, he really does
not mind whether Spain fulfils its cultural
mission in broadcasting or not, or whether
listeners from afar can hear the ‘‘ Spanish
point of view.”’
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UNBIASED

Ultra Short Scarecrows

THE ingenuity of our big wireless manu-
facturers has often struck me very
forcibly, particularly at exhibition time,
when their inventive genius rises to heights
to which Poe never attained even in his
most inspired moments.

Apart from exhibitions, there is nothing
which acts so much as a spur to inventive
genius as being left high and dry with a
vast quantity of unsaleable goods. Thus it
is rumoured (although I personally don't
believe it for a moment) that high defini-
tion television was invented solely because
it was a necessity. Certain manufacturers,
so I learn, had been working day and night
on the production of vast quantities of
ultra-short-wave components under the
mistaken belief that an ultra-short-wave

3

“, . . a startling effect on the birds . . .

boom was coming. Unfortunately, the
boom did not materialise to the extent that
they had hoped, and so they had vast
quantities of surplus gear on their hands.
What was to be done about it? Obviously
something must be invented to make use
of the gear, and in double-quick time too!
The result was high definition television.
Unfortunately, they reckoned without
the Government’s Circumlocution Depart-
ment, and by the time an official com-
mittee had sat on the question of television,
in more senses than one, bankruptcy was
likely to ensue. Fortunately there was
America, the inhabitants of which, like the
Athenians of old, were for ever running
after some new thing. And so all the spare

ultra-short wave coils were shipped to that

great country and soon put to a noble use.
For how else are we to account for the
presence of the ultra-short scarecrows
which have appeared on the farms of the
great Middle West? These, an American
journal tells'me, ‘‘ were originated in the
mind of a great British radio manu-
facturer.”

According to my source of information,
the highly sophisticated American crows
are thoroughly blasé in the matter of scare-
crows, the good old-fashioned devices
boring them to tears. Something had to
be done about it, and as the Small Boys’

Union in America was demanding fabulous
sums for the services of its members
science had to be called in, with the result
that scarecrows have appeared which are
fitted with simple ‘‘toobless’’ ultra-short
wave radio receivers and superannuated
loud speakers. At the old farmstead is
situated a low-power transmitter and a
“‘ British-made automatically operated
electric phonograph,”’ by which I presume
they mean a radio gramophone fitted with
an automatic record changer.

Certain types of music apparently have
a startling effect on the birds. Unfortun-
ately, the journal from which I get my
information omits to state exactly what
sort of music this is, or I would try it out
on the starlings which have nested outside
my bedroom window. I should have
thought that the average American pro-
gramme would have had a quite sufficiently
startling effect on any bird with sensitive
nerves, but apparently American crows are
hardened to it.

Common sense would suggest that it

would have been far cheaper to have wired

up the scarecrows to the farmhouse and to
have cut out the wireless business alto-
gether, especially as it must be an exhaust-
ing business (as well as an expensive one)
to keep on lugging round fresh LT and HT
batteries to the individual scarecrows.

3 a.m. Adventure

PART from its uses in connection with
television, the cathode-ray tube
seems to be giving as much impetus to the
science of wireless as did the invention of
the thermionic amplifier, and its latest
application threatens to render signposts

~ obsolete.

It was demonstrated to me in a rather
mysterious manner. I received an anony-
mous invitation to be
present at 3 a.m. last
Sunday outside the
railway station of a
certain provincial
city in the North of
England where, it
was stated, I should
see something to
interest me. I nearly
consigned the letter
to the wastepaper
bagket which I re-
serve for all anony-
mous communica-
tions, but the ineradicable trace of the
feminine which is present in all men owing
to their unavoidable semi-female ancestry
got the better of me, and 3 a.m. on Sunday
morning found me at the appointed place

“, . clad in
ultra-shorts . . .”

- after an uncomfortable night journey in

a milk train.
After a brief interval, what the lady
novelists' call ““a powerful black car of
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sinister appearance’’ drew up to the kerb
and a well-dressed individual, clad in
ultra-shorts and a black silk mask,
motioned me to take the vacant front seat.
My companion was either deaf and dumb
or unfamiliar with the Southern accent, as
he paid not the slightest heed to my ques-
tions. I was, in fact, beginning to feel
just a trifle uneasy when a voice, coming
apparently from the roof, began to

| B,
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This I found came from a loud speaker
attached to a wireless receiver, but I had
little time for investigation, as my interest
was aroused by the information imparted
by my unseen mentor, who directed my
attention to a pane of translucent glass,
rather like the ground-glass screen of a
stand camera,-which was let into the dash-
board. This, I was informed, was the
business end of a large cathode-ray tube,
and on it was projected a street-plan of the
city 1 was in. There was nothing very
remarkable in this, as the street-plan was
actually made on a sheet of transparent
celluloid, which slid into ‘a frame so that
it was readily interchangeable.

The interesting part of the whole busi-
ness, however, was a spot of light which
was projected on to the map from within
the cathode-ray tube. This spot was, 1
observed, moving along a street on the
map, and the unseen voice told me it was
keeping track of the movements of the car.

I was told that the spot was operated
automatically by the intersection of two
ultra-short wave beams emanating from
two transmitters situated in different parts
of the town, and was, in fact, a develop-
ment of the cathode-ray DF system which
certain ships employ in order to avoid col-

liding with each other when navigating in
congested waters in thick fog.

My unseen informant told me that the
whole scheme is to be marketed in this
country as soon as the necessary financial
backing is available. I was finally driven
back to the station, where I had to cool
my heels until the first train left for
civilisation.
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Spea

HE principle of operation of a new wide-range siagle diaphragm
loud speaker is described, and details are given of its design and
‘ performance in commercial form.

OR true fidelity of reproduction,
judged by absolute standards, all
frequencies audible to.the human
ear would have to be equally ren-

dered. The upper limit varies with differ-
ent individuals but is generally agreed to
be about 15,000 cycles. To set any lower
standard means that the harmonics of cer-
tain musical instruments are lost and
many sounds, while recognisable, no
longer seem natural.

To obtain natural ‘‘effects,” an ex-
tended frequency range is absolutely
necessary. Even the most unmusical can
distinguish between the ring of a hammer
on an anvil and a reproduction which
sounds more like a brick striking a piece
of wood.

Where musical instruments are con-
cerned it is the harmonic content and not

of 10,000 cycles 1o 15,000 cycles is not so
great. One is considering, of course, the
effect on average individuals of listening
to a variety of different kinds of sound.
At the present time the B.B.C. are
transmitting frequencies up to at least
10,000 cycles on studio programmes with-
out appreciable attenuation. Presumably
sound broadcasts in connection with tele-
vision will go up much higher, and eventu-
ally no doubt both broadcast transmissions
and reproduction by ordinary receivels
will include the entire frequency range.
Very few present-day radio sets deliver
to the loud speaker frequencies above
6,000 cycles, but there are no serious prac-
tical difficulties in extending the range.
Designers have not commonly gone
further because of the limitation imposed
by the loud speaker. For reception of
distant stations it is
desirable to limit
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Fig. 1.—Copy of N.P.L. curve of Magnavox
““Duode '’ taken on the forward axis.
Microphone distance, 6ft.
the pitch which determines the frequency
range necessary for true reproduction.
For example, the piccolo needs an upper
limit of only 8,000 to 9,000 cycles, where-
as for an oboe the range must be extended
to nearly 15,000. Of the two instruments
the fundamental notes are higher from the
piccolo, but the notes of the oboe have
harmonics much higher in frequency than

those from the piccolo.

The effect of cutting off the upper fre-
quencies at various points has been the
subject of a good deal of study, and com-
plete statistical data have been published
from various sources, notably by the Bell
Telephone Laboratories.

It is generally accepted that the gain in
quality by raising the limit from, say,
6,000 cycles to 10,000 cycles is very con-
siderable, and that the gain obtained by
extending the range from an upper limit

speaker Mounted in a
Baffle.

“ The loudspeaker submitted for measurement of the
acoustical output consisted of a Magnavox Model *“ 33 "
moving coilcore-type unit, bearing the number 2156/39. .
A rectangular wooden baffle of dimensions 48 inches
by 53 inches was supplied for use with the unit. . . .
The centre of the aperture mentioned was not at the
mid point of the baffle, but was situated midway betwéen
the two shorter edges, and 17 inches ‘rom one of the
longer edges.

Method of Test.
For the purpose of the test the loudspeaker was
- mounted above the edge of a high roof and pointing
away from the mass of the building. The shorter
edges of the baffle, of length 48 inches, were horizontal.
A low wall 7 feet behind the loudspeaker and a sub-
sidiary flat roof 18 feet below it were each covered by
sloping sound reflectors with the object of projecting
reflected sound away from the loudspeaker and from
the region of measurement. . . .

Field Windings.

The field winding was supplied with 10 watts elec-
trical power by a direct current of 59 milliamperes at
170 volts.

Resulfs of Test.

The results of the test are exhibited in the figure.
For a driving e.m.f. of 2 volts r.m.s. across the com-
bination of the speech coil of the loudspeaker in series
with a 1 ohm resistance, the results show the relation
between the intensity of the sound as measured by the
microphone and the frequency of the note. In the
scale to the left of the diagram the variation of sound
pressure is expressed in decibels with reference to an
arbitrary zero level corresponding to an acoustical
pressure of 1 dyne per sq. em. The actual acoustical
pressures are shown on a corresponding scale on the
right-hand side of the figure.
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By BURGESS DEMPSTER

Chief Engineer for the Magnavox Speaker Section of the
Benjamin Electric, Ltd.

stations there is everything to be said for
going up to 10,000 or 15,000 cycles.

The overall response of a modern set
with a single moving-coil loud speaker
generally has a pronounced rise in re-
sponse between 2,500 and 4,000 cycles,
with a cut-off at 6,000 cycles. 1f the
hump is removed, without extending the
cut-off point, the set appears to be totally
lacking in top.

Many efforts have been made to build
reproducers for high-quality reception,
generally by using a moving-coil loud
speaker in conjunction with a ‘' tweeter ”’
or speaker for reproducing the upper fre-
quencies only. - In practice the device is
usually " unsuccessful and gives an un-
pleasant effect. When listening to such
combinations one is generally conscious
all the time that a special effort has been
made to include the top. True quality
sounds natural and not forced. The desire
to use a tone control does not arise when
listening to the original sounds, and if a
reproduction seems to demand it, it is a
reasonable assumption that the reproduc-
tion is bad.

Advantages of Single Speaker

The reasons for this unnatural effect
when listening to a moving-coil speaker
with a ‘“tweeter”’ are sometimes due to
the ‘‘tweeter”” merely emphasising a
narrow band of frequencies. Sometimes
it may be due to difficulties in coupling
and matching, with trouble in dealing with
the overlap between the two units.

Obviously the ideal is one speaker to
reproduce the whole frequency range, and
continual attempts have been made to
achieve this ideal. In 1933 Ringel pro-
duced a design using two voice coils
coupled to a single diaphragm. One voice
coil (fastened to the apex of the cone) was
extremely light-and therefore efficient ut
the higher frequencies.  More recently
Olson has designed a unit with a long
voice coil having two windings in series
separated by a compliance. At low fre-
quencies both windings furnish the driving
force, and at high frequencies oné wind-
ing only is supplied with current.
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As mentioned above, a great deal of
thought has been devoted to the subject,
and many designs have been produced as
a result. None of them has achieved any
wide measure of popularity, and the best
reproducers to-day are highly developed
moving coil loud
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degree of resilience is small enough to
have no appreciable effect on overall effi-
ciency. This can be seen by reference to
the lower end of the response curve. At
low frequencies, also, no appreciable cur-
rent is induced in the aluminium tube.
At high frequencies (above about 5,000

speakers, identical 80

in principle with

those made many 70

years ago and still
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suffering from the
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basic design.
"~ A fundamentally
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formity of its
acoustic  response
and the width of its
frequency range.

A frequency response curve of a com-
mercial double voice coil or ‘“Duode”
speaker, taken by the National Physical
Laboratory, is shown in Fig. 1. Tests in
another laboratory show that the response
rises slightly from 10,000 to 15,000 cycles.
The existing N.P.L. equipment will not
measure above 10,000 cycles.

Voice Coil Construction

The ““Duode’’ speaker has a normal
cone and suspension, the special feature
being the construction and design of the
voice coil, the lattér consisting of two coils
one within the other, separated by a re-
silient material.

Fig. 2 shows the general arrangement.
The outer tube is a conventional voice coil

“wound with copper wire and connected
through a transformer to the output stage
of the set or amplifier.
which is of thin aluminium, is rigidly
cemented to the cone. The coupling be-
tween these two tubes is both mechanical
and inductive, while the action of this
double voice coil varies with frequency.

In the case of low frequencies the
copper-wound voice coil drives the cone
through the resilient material, and the

URVILINEAR * CONE

ALUMINIUM  TUBE

W/mmw/////m _
7

Fig, 2.—Section of ‘‘ Duode’’ voice coil

assembly,

The inner tube,

Fig. 3.—Impedance variation of voice coil in the ‘‘ Duode ’’ (full
curve) and the standard Magnavox Model 33 (dotted curve).

cycles) this mechanical driving force pro-
vided by the copper-wound coil becomes
progressively less, and at the highest fre-
quencies the copper coil is practically sta-
tionary. Current is, however, induced in
the aluminium tube with increasing trans-
fer efficiency, and the resilient coupling
permits the necessary relative motion
between the two coils.
The theory

Conventional.| *‘ Duode.”
JCone apex (the only
part moving at high
frequencies) .. 0.25¢g 0.25 g
Copper-wound voice
coil 1.89¢g Stationary
Bakelite  spider
(moving part) 030¢g Stationary
Aluminium tube — 0.45¢g
2.44 grams | 0.70 grams
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Actually, the impedance curve of the
““Duode’”” differs from that of a conven-
tional speech coil (see Fig. 3).

At the main resonance frequency the
aluminium tube has a damping effect
which reduces the height of the impedance
peak. The copper coil does not induce
any appreciable current in the aluminium

tube, but the movement of the latter cuts

the magnet;c flux so that a current is in-
duced in the aluminium tube which is
directly proportional to cone velocity. This
type of damping will be recognised as
being the same as that used in many elec-
trical measuring instruments,

At the high-frequency end of the imped-
ance curve, the comparative decrease is
due to the low resistance of the aluminium
tube. The flattening of the curve indicates
the improved power transfer as well as
better matching to the output stage of the
amplifier.

The output transformer required to
couple the ““Duode’” speaker to the am-’

underlying  this

form of construc-

]

———

U]
)

tion is easy to ap-

preciate, and to
obtain the required
results it is only
necessary to pro-
portion correctly

1
[

L
o b

e

RESPONSE IN DECIBELS

the weights of the
two tubes, the stiff-
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sign of the cone.

The general re-
quirements are
strong  driving
force for reproduction of the low {fre-
quencies, when the double coil must
move as a whole, and a light moving
system for the upper frequencies. Itison
account of its weight that a conventional
speech coil fails to reproduce the upper
frequencies.

The following table -compares the
weights of the moving parts of a ** Duode ™’
speaker with one of conventional design,
where the higher frequencies are con-
cerned, say, above 5,000 cycles.

The benefits derived from the ‘* Duode ™’
form of construction are not only mechani-
cal ; there are other important advantages
as well. The level response, as shown in
the frequency response curve, would not
be predicted merely from consideration of
the mechanical functioning of the parts as
described above.

Fig. 4.—Output transformer characteristics with sectionalised windings
and lapped laminations (full curve) and normal commercial construction

(dotted curve),

plifier, preserving the advantages of the
increased frequency range, might at first
be expected to prove somewhat costly.
Two curves (Fig. 4) have therefore been
prepared to show the difference in results
between a transformer of special construc-
tion and a normal commercial product.
The former has interleaved laminations
and sectionalised windings. Even so, the
difference at 10,000 cycles is only 2 db,
which is difficult to detect aurally.

The full advantage of the ‘“Duode”
speaker is only obtainable with a set which
passes a wider frequency band than usual,
but even with a comparatively selective
set some improvement is derived from the
absence of peaks in the frequency response
curve. The speaker is definitely unsuit-
able for a set which is so selective that a
peak at 4,000 or 5,000 cycles is required
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in order to give a spurious brilliance to
the tone.

Distortion due to overloading or other
causes becomes more noticeable as the fre-
quency range is extended. A pentode out-
put valve might be expected to be quite
unsuitable with the speaker, but in actual
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practice, as long as overloading is avoided,
this is not the case. The high anode re-
sistance of a pentode makes it particularly
desirable that a speaker associated with it
should have good damping, which is
characteristic of the ‘“Duode’’ construc-
tion. In speakers lacking this damping,
the resonance will be unduly emphasised.

Random Radiations

The King’s Broadcast

IN selecting 4 o’clock in the afternoon for
his first message to the Empire, the King
chose probably the best of all times for an
Empire-wide broadcast. No hour could have
been found which would have been con-
venient for this country and for all
Dominions and Colonies—the time difference
of ten to twelve hours between London and
places in Australia and New Zealand settles
that. But 4 p.m. was probably as npearly
ideal as any hour could be. It allowed
dwellers in Canada to hear it at local times
between g a.m. and 11 a.m.; in Africa the
hour was 4 p.m. to 6 p.m.; in India, where
the whole sub-continent uses a standard time
5% hours ahead of Greenwich, 9.30 p.m.
Listeners in Australia and New Zealand
- were naturally the worst off ; they could hear
the direct transmissions only by sitting up
till the small hours or getting up with (or
before!) the lark. But for those for whom
this kind of thing was, for one reason or
another, ruled out, there were the blattner-
phoned transmissions at more reasonable
hours.

- " "=
Another Fine Old-stager

MY paragraph about a very old set which
was still giving a good -account of itself
brought me an interesting letter from a
Harrow reader. He has in use a receiver,
built in 1925, which began with a neutralised
triode HF stage (do you remember fiddling
with those neutralising condensers?), an
anode-bend detector and a small power
valve. The HF stage has been brought more~
or less up to date (though ancient plug-in
coils are still in use); the detector is now a
diode and the output stage contains two
triodes in push-pull. ‘

The way in which this set has been altered
step by step to keep pace with advancing
standards of quality in reproduction is a
pretty good proof of how well it pays to build
your own apparatus, There has never been
any question of scrapping it and now my
correspondent tells me that though it can’t
compare for selectivity and sensitiveness
with a modern AC/DC superhet that he has
(he is on 230 volt DC mains) it has the latter
beaten handsomely when it comes to quality.

" s "
Wireless versus Crime

COTLAND YARD now possesses some 300

cars fitted with wireless, and by the end
of the year the number will be considerably
increased. So well does wireless serve as a
connecting link between the control room at
the Yard and the patrol car moving about
the streets that the ‘‘ time-lag’’ between
the reception of a telephone message saying
that there is trouble afoot and the arrival
of a police car on the scene is seldom more
than two or three minutes. Radio has
already played an important part in check-
ing certain kinds of crime, and it will be

By “DIALLIST”

even more useful in the future as the number

of wireless-equipped cars increases and the

police are able to pounce yet more quickly.
"= "= "

Sporting Commentators

S one who heard the whole of Bob Bow-

man’s commentary on the Olympic ice-
hockey match between Great Britain and
the U.S.A., T find it rather hard to under-
stand why some listeners should have be-
come almost hysterical about his gift for
graphic description. He was good ; he was,
in fact, quite first-rate. But I really can’t

" see that he has made all the other sporting

commentators look like amateurs, or struck
out an entirely new line in running com-
mentaries.

We are perhaps apt to lose sight of the
fact that ice-hockey is the fastest and most
breathless game in the world. Hence it isn’t
difficult to make a commentary on it sound
exciting. I can think of several regular
commentators who would have kept us just
as much keyed up with excitement had they
been called upon to describe the match, I
wonder how Bob Bowman would like to
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swop jobs with Howard Marshall when a
couple of stonewalling batsmen have dug
themselves firmly in at the wickets?

O
European Stations in the U.S.A.

ECENTLY I mentioned some of the

European stations that were well re-
ceived in the United States by enthusiasts
(and they seem almost innumerable) who
don’t mind either sitting up very late ~t
night or getting up very early in the morn-
ing. The list that I then gave consisted
mainly of big stations; I have since heard
from American friends and from readers in
this country that many of the smaller iry
are quite regularly received in many parts
of the United States. A recently published
list of ‘' best bets’’ for American long-
distance enthusiasts includes no less than
66 European medium-wave stations—which
means that you can hear just about &s
many of them in America as you can
this- country! From the ‘‘North-Eastern
I.D.A. News,”” the official organ of the
Seventh District™ of the International
DX’ers’ Alliance, I learn that the North
Regional, the Scottish Regional, the Lon-
don Regional, the Midland Regional, the
Scottish National, the synchronised Lon-
don, North and West Nationals (I wonder
what they sound like as a trio at long
range?) and Aberdeen have all been logged
in Nova Scotia, or the parts adjacent. But
much more surprising is it to find that
stations such as Pecs (1.25 kilowatt), Ile-
de-France (0.7 kilowatt), Zagreb (0.7 kilo-
watt), Cork (1 kilowatt), and Berne (0.5
kilowatt) appear in the record. I should
mention that no station is regarded as veri-
fied by members of the I.D.A. unless and
until a reply has been received from it that
it was transmitting the items heard by the
listener on the date and at the hour that he
gives. These are remarkable feats.

An Equipment for Testing Cathode-ray Tubes for Television
or Measuring Purposes

’I‘HE above photograph illustrates an in-

teresting equipment, developed in the
Manfred von Ardenne laboratories, in Berlin.
All the important properties of a cathode-
ray tube can be measured in a few minutes
by means of this apparatus. With the help
of the barrier-layer photocell seen on the
right—facing the screen of the tube under
test—the characteristic curve of fluores-
cence-intensity can be plotted for all values

of anode voltage likely to be met with.

Simultaneously, measurements can be
taken of the ray current and the current
passing to the focusing electrode, showing
their wvariations as the control-electrode
potential is varied. In addition, spot
brightness, the corresponding focusing-elec-
trode potential, the deflection sensitivity,
the vacuum factor, and the saturation
effects at the screen can all be determined.
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Notes from a Listener’s Log Book

you will remember I classified ultra-short

wave conditions into two types, AT
and ““B,”’ an interesting letter has been
received from G5AM.

It was pointed out then that good ultra-
short wave conditions (with abnormally low
skip distance on 10 metres) in the afternoons
and very poor 30-50-metre results la'fser in th‘e
evening were typical of type “B’ condi-
tions, and that this could be accounted for
by Intense E region ionisation in the after-
noon and abnormally low ionisation later 1
the evening. ’ )

My correspondent, however, whilst accept-
ing the Intense E explanation for the 10-
metre results, does not agree that the poor
evening results were due to low ionisation or
lack of bending of the rays earthwards, but
would account for the weak 44-metre signals
(see example given in last notes) rather by
attenuation due to a still abnormally high
E region ionisation.

This attenuation would be caused by heat
losses in the E region and is proportional to
the square of the working wavelength (A%)*
or, as my correspondent ably puts }t,"‘xs
due to the factor of ‘ collisional friction,’
i.e. the oscillating electrons make frequent
collisions with air molecules, thus losing
energy.”’ )

This loss or attenuation may also be said
to be a function of the ‘“ mean free time or
path’’ of an electron, and it is of interest 10
note that, for average E layer ionisation,
the attenuation is a maximum at 1,400 ke /s
(214 metres), because at this frequency the
““mean free time’’ and ‘‘ half-period time "’
of the HF oscillation coincide, and there is
thus a resonance effect and the maximum
energy is absorbed by the layer.

Returning, however, to our point, one
feels that the objection to the attenuation
hypothesis is this: if the attenuation in E
region remains high—equivalent to a
summer daytime value—such as would pro-
duce weak 44-metre signals and no indirect
ray medium wave reception, then why was
indirect ray medium-wave reception per-
fectly normal on the night in question, with
no—or at the best only weak—44-metre
signals?

In fact, there is some reason to believe
that the ‘‘Intense E’’ region is a non-
attenuating sharply defined reflecting lower
limiting stratum of the normal E region and
is called by the Americans ‘‘ sporadic E.”

This propagation study would not now be
complete, I feel, without further reference
to the fifty-four day cycle of radio fade-ocuts;
mentioned in previous notes. Following a
well-defined fade-out on Friday afterncon,
February 14th, between 3.15-3.35 p.m. on
practically all short-wave channels, it now
seems practically certain that the cause of
these fade-outs is the ejection of hydrogen
by the sun. This seems first to have been
demonstrated by the U.S. Bureau of Stand-
ards, with the co-operation of the Mt, Wil-
son Observatory (see ‘‘ Electronics,”” pages
25 and 34, January, 1936, and ‘‘QST,”
pages 8 and 79, January, 1936), and a state-
ment on page 311 in the English scientific
weekly Nature, February z2nd, is of great
interest. '

IN connection with my last notes, in which

* For Short Waves

Referring to an active group of sunspots,
it is stated, ‘* Most of the eruptions (hydro-
gen) were of minor importance, but on Feb-
ruary 14th (the central meridian passage}
one of appreciable extent and involving
large radial velocities of accompanying dark
clouds of hydrogen was fortunately observed
in its entirety. This eruption, which
occurred within a few degrees of longitude
of the central meridian, began within a
minute or two of 1zh. 39m. and lasted until
13h. z7m. U.T.

‘“ Since the active area on February 14th
was favourably, but not ideally, placed on
the disc for corpuscular streams to reach the
earth, reports on the disturbances of the
earth’s magnetic field and on radio reception
will be of special interest.”

It seems now that it only remains to be
established whether this phenomenon is
really a fifty-four day one, or whether it ac-
tually occurs more frequently, but no doubt
these fade-outs will not escape notice so
easily in the future as they must have done
in the past, if indeed they did.

I had originally intended to refer in my
notes this week to the programme value
aspect of short-wave reception, a side which
must be of more than passing interest to
both the manufacturer of all-wave sets and
to the listener, but in view of the foregoing
dissertation I think it would be better to
postpone this till next time.

Fortnight’s Review

Conditions in the daylight bands were still
good at 8 p.m. on Wednesday evening, Feb-
ruary 12th. W3XAL on 16.87 metres was
very strong at this time, and it was noted
that Montreal CGA was also on his 16-metre
wave at 8.z0 p.m., presumably for the first
time this year. This transmitter is particu-
larly interesting in view of the fact that it
operates on telephone and telegraph simul-
taneously, on 16, 23 or 32 metres, with a
keyed tone (9,000 cycles) for telegraphy, and
a possible frequency range of approximately
50-6,000 cycles for telephony,

Similar systems are in use on the Paris-
Algiers and Amsterdam-Bandoeng circuits.

Conditions were similar on Thursday
evening, and W3XAL was again good—in
particular a male voice quartet singing
‘ Drink to me only "'—and so were the U.S.
amateurs in the zo-metre band. '

s
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It was noted that there was no hetero-

dyne on GSL this evening, so apparently

the Halifax transmitter CJHX (VEgHX)
has now ceased operation on this frequency
(6,110 kc/s) or has altered its transmitting
times. It certainly could not have been
heard in this country while GSL was in
operation, i.e. from 7.30 to 10.45 p.m., or,
after February 26th, to 9 p.m. only.

In spite of the 54-day fade-out on Friday
afterncon, February 14th, conditions were
good in the evening, and at 10.20 p.m. both
WiXAL and W8XK were good in the 25-
metre band, and W2XAF was excellent on
31.48 metres, although earlier it had been
worried by a heterodyne from LK]J1, Jeloy.

Ten-metre conditions were fair on Satur-
day afternoon, and W2XEM was heard call-
ing Cars 13 and 16—'‘look over vacant
property, etc., etc.—this concludes re-
minders " !

The American quintet W3XAL, W2XAD,
WiXAL, W8XK, W2XAF continued to
perform well until Tuesday, February 18th,
when conditions became distinctly poorer
and the South Americans on 49 metres leapt
into prominence,

Some sixteen of these stations were logged
this evening, starting at 45.9 metres and
slowly working upwards, as below : —

nr. Strength. Merit.
(1)  46.0  YV6RV Valencia ...... R 67 M3+
(2) 4652 HJ1ABB Barranquilla R 7/8 M4 Morse in-
terfercnce.
(3) 46.7 HI1S Puerto Plata?... R3 M2
(4)  47.05 YV4RC Caracas
(5) 475 H1Z Trujillo City Bad Morse.
(6) 47.7 YV12RM Maraca
(7) 484 CTiGO? R
(8) 48.4-48.8 Several very weak stations.
(9) 4892 COCD Havana? ... R7 M3+ Good.

(10)  49.75  HP5B PanamaCity ... R 7/8 M3+ Good (si le-
band inter-
ference).

(1) 505 TG2X Guatemala? ... R6 M2+ Echoey.

(12)  50.6  HJ4ABE Medellin? ... R 6/7 M2+

(13} 50.7 HH25 Pont-au-Prince? R 6;7 M3

(14)  50.8 HCK Quito? ............ R & M3+ Best

(15)  51.2  HRN Tequcigalpa ? ... R 67 M2+

(16}  51.7 YV2ZRC Caracas  ...... R7 M2+

Ten-metre conditions over the week-end
February 22nd-23rd were definitely poor,
but W2EUG distinguished himself by com-
ing through O.K. on ’‘phone, practically
a solitary U.S. 'phone signal. Otherwise,
CP1AC on c.w. and OA4B on ’phone were
the only outstanding signals. The Heston
airport beacornr on 8.5 metres was, however,
a strong signal. -~

There seem to be increasing signs of
activity on the 5-metre band, and at about
1 p.m. on Sunday, February 23rd, Gs5LB
was read at R4, working G2AW on Tg c.w. '
(a distance of ten miles, mainly houses and
railway lines). G2AW, I believe, is much
nearer than this to G5LB. (G2AW works
only on 5 and 24 metres.)

Finally, did you hear the YL operator on
VP3BG Georgetown calling ““ CQ 20 metre
‘phone ’’ at 10.40 p.m. on Sunday—a ‘b’
signal, too! ‘“ ETHACOMBER.’’

FOUR SETS A
MINUTE

Assembling Philco re-
ceivers on the moving
production line at the
new Perivale Works
of the Philco Radio
and Television Corp. of
Gt. Britain, Ltd.” The
present ocutput
schedule is for four
sets per minute, and
plans are already in
hand for doubling the
capacity of thefactory.
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New Apparatus Reviewed

Recent Products of the Manufacturers

DUBILIER FADOVER
HIS interesting Dubilier product is a
potentiometer-type  volume  control
having a connection brought out from the
centre of the resistance which, in this case,
is a synthetic element stated to be of the
metallised type.

Its function is a dual volume control for
use in amplifiers where it is required to have
a smooth and continuous change-over from
one source of input to another ; for example,
from gramophone to microphone, or from
one gramophone unit to another, or maybe,
from one microphone to arother.

One input can be gradually faded out and
the other slowly brought up to full volume
merely by rotating the Fadover knob, The
mid-way, or zero input position is made defi-
nite by a spring stop that engages with a
hole in the moving contact at this point.

This contact is of special interest, as apart
from the fact that it is entirely insulated
from the spindle, it is provided with a three-
prong finger that bears lightly but firmly
on the resistance element. Having three
separate contact points, the risk of failure
is very remote ; furthermore, it enables the
contact arm to adjust itself easily to slight
inequalities in the element and precludes
momentary changes in contact resistance,
thus making for silent operation. The
Fadover was certainly found to be very
satisfactory in this respect.

Dubilier Fadover, a dual-volume control
with two graded resistances of 0.25 megohm
each.

Each half of the resistance element is
suitably graded for even control of volume
and has a resistance of 0.25 megohm. The
price is 6s. 6d.

HOOVER ADJUSTABLE PLUG

THIS new electrical fitting recently intro-
duced by Hoover, Ltd., possesses many
novel and interesting features. In the first
case it can be readily adapted to fit 3-, 5-,
10- or 15-amp. sockets by changing the pins
which are screwed into threaded sockets,
and, furthermore, two sets of sockets differ-
ently spaced are included. Secondly, as the
body of the plug is made of rubber, it will
fit any socket merely by squeezing it, either
to increase the spacing of the pins or to
lessen it.

Other features include accessible ter-
minals, and it does not require taking apart
when fitting the flex. Normally the plug
is supplied fitted with 5-amp. pins, but if
the larger size wall sockets are to be used,

then the correct pins should be obtained.
On the other hand, if the 3- and s5-amp.
fittings are occasionally used, the former
being now generally found on most wireless
apparatus, it might be best to fit the smaller
size and rely on its adjustable feature to
accommodate itself to the larger.

There is also available an adaptor to
enable the plug to be fitted into a lamp
holder. Since provision is made to fit differ-
¢nt size pins on the plug, the adaptor, which
is made of bakelite, has interchangeable
sockets and any size from 3- to I5-amp. is
available. The plug and adaptor interlock
when fitted together, a rubber skirt on the
former engaging with a flange on the latter.
The rubber adjustable plug alone costs
1s. 6d., or complete with adaptor 2s. 3d.

Hoover rubber adjustable plug and lamp-
holder adaptor.

MAGNAVOX MODEL 33 “DUODE ™

HE constructional features of this new
loud speaker are dealt with in detail in
another part of this issue. Here we are
concerned more with its performance under

- ordinary receiving conditions.

There can be no doubt that as far as the
high-frequency response is concerned, the
“Duode”” marks a very distinct advance.
The reproduction is quite free from the
peaky quality which often attends the
strengthening of the upper register, and it
is possible fully to appreciate the increased
clarity and fidelity of sounds rich in har-
monics. The extended frequency range in
conjunction with the increased eddy curreat
damping at low frequencies also results in
exceptionally good transient response.

The latter quality is not predictable from

Magnavox Model 33 “Duode '’ loud speaker
with single diaphragm and composite voice
coil.

treme bass the droop is due primarily to the
limitations of baffle area and not to the loud
speaker itself. The absence of the reson-
ance peak at 70 cycles shown in the N.P.L.
curve on another page is probably ac-
counted for by the fact that the field energy,
and consequently the damping, was higher
(21 watts). It should be borne in mind also
that no correction is made in Wireless
World tests for the characteristics of the
output transformer,” nor is any account
taken of other factors such as change of im-
pedance which might tend to cause a varia-
tion from constant current in the speech
coil with frequency. The speaker is
matched according to the makers’ instruc-
tions, and constant volts are then main-
tained on the grids of the output valves.

Whatever the method of test, however,
the ** Duode " is revealed as a loud speaker
of outstanding merit, and one which is pre-
eminently suited for use in equipments de-
signed for the quality reception of the local
station or in sets with variable selectivity
which provide  the necessary frequency
range when conditions permit its use.

The price of the Magnavox 33 ‘‘ Duode”’
is five guineas including transformer, and
models are available with z,500- or 1,250-
ohm fields.

Q
@ e

o
g

i

FREQUENCY

10,000

Axial response curve of Model 33 ¢ Duode.”

the frequency response curve, but in other
respects the curve confirms the good impres-
sion made by listening tests. Except for a
few narrow dips in the 1,000-cycle region
the output is within + 5 or.6 db. throughout
the greater part of its range. In the ex-

Microphone distance 4ft., power input 1 watt,

Shaftesbury Microphones

RODUCTS of the new {factory of Shaftes-
bury Microphones, Ltd., include a mobile
amplifier operating ffom a car battery, a 1o0-
watt horn speaker, and a velocity microphone,
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Listeners Cuide

Outstandmg Broadcasts at Home and Abros:

GHOSTS have been pitifully
neglected in recent years,
thanks to the spread of free
education and such rival enter-
tainments as broadcasting and
the cinema, but Mr. Harry
Price, hon. secretary of the
University of London Council
for Psychical Investigation, is
determined that at least one
ghost shall have a chance to
prove that he is more than an
old wives’ tale. All the
machinery of modern broad-
casting is to be set in motion
to enable National listeners on
Tuesday next to eavesdrop on
an alleged ghost in a Twelfth
Century manor house. Mr.
Freddie Grisewcod, B.B.C.
announcer, will accompany
Mr. Price to the house at
8 o’clock to watch the fasten-
ing and sealing of the doors and
windows, and the spreading.of
powdered graphite to develop
any finger prints which may
appear during the investiga-
tion. Electrical contacts, we
are told, will be attached to
those doors which are believed
to open of their own volition.
The first part of the broad-
cast concludes at 8.20 p.m.;
from 11.45 to midnight
National listeners will be
switched in again to overhear
the supposed manifestations.
< < <
WHEN THE WIND BLOWS
‘ GALE WARNING,”” which is
to be revived on Wednesday
(Reg., 7.30), was the first
feature programme prepared
with the assistance of the
B.B.C. Mobile Recording Unit,
and it will' be interesting to

DOROTHY
DICKSON, star
of musical com-
edy, is commere
in a ‘“Dorothy
Dickson "’ pro-
gramme devised
by James Dyren-
forth which Na-
tional listeners
will hear at 10.15
on Wednesday.

compare its twelve-months-old
technique with that of its suc-
cessors, ‘‘ Cable Ship,” *‘ Din-
ner is Served,” and ‘' Fog.”
““Gale Warning”’ traces in
sound the drama of the men
and organisation behind the
public services affected by a
gale. Battersea Power Station,
Ramsgate Coastguard Station,
a liner in mid-ocean, a light-
house - and, a lightship, the
London Fire Brigade—these

are -some of the sources from
which the programme was built |

up.
S <<

« DISHONESTY IS THE BEST
POLICY” .. . .

DISHONESTy, in certam cir-
cumstances, , is. not Aonly the
best ~ but the only. possible
policy ;" at least, 'this:is.. the
thesis .of ..'* The..Voysey. In-
heritance,’’ Granville Barker’s
famous comedy, which will be
heard in a radio version on
Monday (Nat. 8) and Tuesday
(Reg. 8.20). Edward Voysey,

heir to an old-established firm .

of family ‘solicitors, learns just
before his father’s death that
the firm has been embezzling
the capital of its clients. Horri-
fied, he determines to give him-
self up to the police. The firm’s
wealthiest client discovers the
secret but decides to take no

action so long as his income is, -

as formerly, paid in full, and
the stolen capital is eventually
replaced. Edward realises that
the firm’s clients would be
worse off if he told the truth
than if, like his father, he
shouldered the Voysey inherit-
ance and attempted gradually

to make good the defalcations.
So he determines, like his pre-

.decessor, to protect his clients
by continuing to make use of

their money. :
< <>
BOLERO AT LEICESTER
LeicesTER leaps into the
limelight this week, the de
Montford Hall being the scene
of two important broadcasts.
To-morrow night at 7.20 Re-
gional listeners will hear the
Leicester Brass Band Festival,
while on Wednesday the
B.B.C. National Orchestra of
119 players, conducted by

Adrian Boult, will broadcast

from the same platform (Nat.
8). The programme includes
Beethoven’s 6th Symphony
and Ravel’s intoxicating
‘‘ Bolero.”’
<= < <>

“THE GYPSY PRINCESS”

Maria ELSNER, the Viennese
opera star, who appears in
Gordon McConnel’s production
of ‘““The Gypsy Princess”
(Kalman) on Thursday (Nat.
8.30) and Friday (Reg.), is

-young and charming, repre-

senting a new generation of

opera singers no longer
doomed to enormous propor-
tions. She was one of the most
interesting ‘‘discoveries’’ of
British radio in 1935, when she
appeared in the first ‘*Band
Box '’ programme last autumn,
She is an international singer
with the technique of the Ger-
man opera school.

This beautiful operetta was
first broadcast in 1932, and Jan
van der Gucht will again
appear as Prince Ronald.

<5~ <~ <>
JUVENILE TALENT

Mae WEesT's classic invita-
tion to ‘**Come up and see me
sometime "’ is to be echoed by
a young person of fourteen—
Doreen Williamson—one of
the child protégés whom Philip
Ridgeway is bringing to the
microphone on Wednesday
(Reg. 9.40). We are told that
her rendering of this turn lacks
little of the robust scphistica-
tion of the original. With her
will be a number of child per-
formers, as well as Ridgeway’s
partner, “Irene,”” who,
although only fifteen years old,
is an expert variety artist,

HAUNTED HOUSE. Woe hope the above scene will not be re-enacted

by Messrs. Harry Price and Freddie Grisewood when they take the

microphone to a twelfth-century haunted house at 11.45 on Tuesday
for the benefit of National listeners.
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HEADLIGHTS OF THE WEEK

FRIDAY, MARCH 6th.
Nat., 8, Music from the Movies.
Reg., 8, “ Men and the Land,” a
discussion (from Midland). 8.30,
B.B.C. Military Band.

Abroad.

Leipzig, 7.50, Dresden Philhar~

monic Orchestra.

SATURDAY, MARCH 7th.
Nat., 7, “Saturday Magazine.”
€“Band Box.”
Reg., 8.20, Act II. ** La Bohéme "

(from Scottish). §Ambrose and
his Embassy Club Orchestra.
Abroad.
Hilversum (1,875 metres), 7.50,
Opera: Il Seraglio " (Mozart).

SUNDAY, MARCH 8th.

Nat., 1.30, Medvedeff's Balalaika
Orchestra.  5.20, “ King Henry
VIII " (Shakespeare). 9, Leslie

Jeffries and Orchestra, Grand
Hotel, Eastbourne.
Reg., 4.30, Frank Biffo’s Brass

Quintet. 9.20, Bantock's ** Pagan
Symphony ” (Sunday Orchestral
Concert).

Abroad.

Deutschlandsender, 8, Symphony
Concert of works by Hans
Bullerian and Kurt Thomas, the

composers conducting.

MONDAY, MARCH %th.

Nat., 8, Radio Play : ** The Voysey
Inheritance ” (Granville Barker).

ﬂCrosvenor HOUSC Dance Band.

Reg., 8, “Varety of Music"—
Compére: Brian Michie.
9" Comfortable Words "—ora-
torio programme. .

Abroad. :

Munich, 7.10, “Hand on Your

Heart, Dear Friend | "—a humor-
Gus programme.

TUESDAY, MARCH 10th.
Nat., 8, Visit to'Haunted House.
‘ﬂCemIdo and Band : * Romance
Rhythm.”  11.45, Haunted
House Revisited.
Reg., 8.20, “ The Voysey Inheri-
tance.” ¥Joe Loss and his Band.
Abroad.
Strasbourg, 8.30, Concert by Metz
" Municipal Theatre Artistes.

WEDNESDAY, MARCH 1ith. .
Nat., 8, B.B.C. Orchestra visits
Lelcester 10.15, Dorothy Dxck—-
son in Twmkle, Twinkle.” .
Reg., 7.30, * Gale Warning.” ﬂLou
Preager and his Band.
Abroad.
Berlin, 8, Berlin Phitharmonic
Orchestra.

THURSDAY, MARCH 12th.

Nat., 8. 30 * The Gypsy Princess.”
10, Mid-Week Service from
St. Michael's, Chester Square.

Reg., 8.15. Sir Thomas Beecham
conducts Royal  Philharmonic
Orchestra. ‘

Abroad. o

Kalundborg, 7.10, Twentieth Thurs-
day Concert by Radio Sym-
phony Orchestra.  Conductor :
Fritz Busch.

SHAKI%SPEARE “ON THE
A E2d

“Kmg Henry VIII” s
Sunday’s Shakespeare play in
a radio version by Howard
Rose (Nat., 5.20). Ruthless
cuts are necessary for these
microphone versions, and it re-
quires legerdemain as well as
mental concentration f{o
attempt to follow the plays
from the printed book.

The part of the King will be
taken by Frederick W. Lloyd,
and Queen Katherine by Marie
Ney. Malcolm Keen appears
as Cardinal Wolsey.

<o <% <>
DR. BLOW, HIS MUSIC

Ropust old-English fare is
being offered in the * Founda-
tions of Music”’ next week. Tt
consists of dramatic music of
the Restoration period, the
most notable item, which ex-
tends over several days, being
Dr. John Blow’s *‘Music for
-a Royal Masque.” The B.B.C.
Singers with Ernest Lush at the
harpsichord will be supported

by a section of the Boyd Neel -

String Olchestla
MID-EVENING DANCE MUSIC
ANTICIPATING the forthcom-
ing changes in the arrangement
of the broadcast dance sessions,
there are to be two important
mid-evening dance pro-
grammes next week. '

At 8.30 on Tuesday (Nat.) -

Geraldo and his Band will give
another
Rhythm "  feature,
Wednesday Carroll

and . on
Gibbons

. and the Savoy Orpheans are

presenting a special programme
at 8, with Brian Lawrence and
the Three Ginx.

<> <> <>

- “TOP HAT” BY WIRELESS

- Way not listen to Fred
Astaire? . He is to broadcast
from Kalundborg on Monday
at 7—not in persen, but in the
shape of an excerpt from the
film, “Top Hat,” relayed
from the Metropolitan Picture
Palace, Copenhagen..
Incidentally, the Danish pro—
gramme list gives the title of

“Romance in

SIR THOMAS BEECHAM
in characteristic pose at a
rehearsal. He conducts the
Royal Philharmonic * Or-
chestra on Thursday next
(Reg. 8.15) in a concert. of
works by Mozart, Macken-
zie and de Falla,”

one of the songs as

handed out to the enraged

home battlefield.
% < <

WHEN THE SCENERY FELL .

Caruso’s fatal illness is said
to have begun during his last
performance of 