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EDITORIAL COMMENT.

Yolume Level.

R. NOEL ASHBRIDGE, the Chief Engincer

o of the B.B.C., must, we think, owe some
/ of his well-descrved popularity to the dis-

arming frankness with which he meets
criticism on anything connected with the technical
side of broadcasting.

We particularly welcome a letter from him published
in this.issue under Correspondence, which is in reply
to editorial comment on the subject of ‘Volume
Level,”” which appeared in our issue of April 13th. We
had criticised the B.B.C. for inconsistency in volume
level —that is to say, we complained that if we set the
volume coittrols of our receivers at the commencement
of an evening’s programme and adjusted them to what
was satisfactory for, say, the first musical item, we very
often found that, as soon as an announcer came on, or
some other speaker, his voice was received at a strength
out of all proportion to the original, so that at once we
had to cut down the volume in order to make it bear-
able to listen to, and, having done so, if the next item
happened to be a musical one, we probably found the
volume so low that the intensity had fallen almost to
a whisper. ,

Mr. Ashbridge goes to some pains to explain that the
question is not so simple as he believes our comments
imply, and states that the reason for the variation in
volume level is in order to meet the requirements of
listeners living in areas where the field strength is low
and reception difficult. He admits that, if it were not
for the question of interference and for the fact that
many receivers have no factor of safety at all, the
BB3.B.C. would then broadcast speech at a lower level.

We are glad to find that the B.B.C. is aware of this
shortcoming in their transmissions, because it leads us

B I . »

to believe that in time the ideal may be attained when
it will be unnecessary to change the volume at our re-
ceivers at intervals throughout the programmes.

We may be accused of exaggerating the position, but
it is our firm belief that much of the unpopularity of
talks on wireless may be due to the psychological effect
of the unnatural volume level at which speakers are
broadcast as compared with the musical items. If at
the close of a musical item a speaker came on with a
quiet, conversational atmosphere about his delivery, we
believe he would get a much better reception from
listeners than when, having just listened to a pleasant
mnusical item, a speaker comes on with a voice which
sounds as if he were using a megaphone. Instinctively,
lis andience will say, ‘‘ Shut that fellow off!”’

Our Birthday Number.

UR thanks to all our readers and friends who
have contributed to a most successful Twenty-
first Birthday celebration of The Wireless
World.

From all sides congratulations and good wishes have
poured in.

We would particularly like to thank those members
of the wireless industry who have offered their con-
gratnlations either in their aniouncements in our Birth-
day Number or by letter. We wish, also, to thank our
{riends of the Press who have made kind references to
us in their journals and so assisted in bringing The
Wireless World to the notice of an interested public.

The outstanding impression of the reception of our
Birthday Number is that The Wireless World has a
very large circle of sincere friends, and this encourages
us in the endeavour to make the paper even more accept-
able in the future.
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HE art of radio reception has advanceul very
considerably during the last decade, and if a
few years ago the more experimental and quasi-
scientific side interested the listener, broadcast-
ing is so much about us nowadays that the radio set has
definitely taken its place in the home as an instrument
of entertainment and instruction rather than as a some-
what complex toy. This change of outlook has resulted
in the listener seeking rather for excellence of repro-
duction than the reception of multitudinous foreign
stations, and the editorial and correspondence pages of
this journal reflect the wide-
spread interest in the sub-
ject.
We are all of
stantly meeting the
who gets ““ perfect reproduc-

us con-
man

Wireless
World

“[IERFECT reproduction” is so often claimed
by enthusiastic amateurs that it is worth
considering how near to such a desideratum it is

MAY gth, 1932.

Part 1.

- Can We Expect Perfection?

By H. A. HARTLEY.

by various authorities, the listener unacquainted with
the physics of the construction of musical sounds and
their reproduction is rather at a loss when asked to
adhere to any particular expression of opinion, and it
is the function of these articles to explain to him
what a musical sound is, the peculiar characteristics
of the various musical instruments, and how far these
sounds may or may not be distorted in their reception
and amplification when broadcast, the * volume’’ of
sound to be propagated from the loud speaker and,
perhaps, some notes on loud speaker and receiver
design. It is desired that
the reader should assimilate
the facts for himself, and
form his final opinion when
he has determined how near
an approach to perfect re-

: ossible to get with present-day apparatus. This . ;

tion,”” or the man who ? ) = P Y app [ production he is content to
prefers his loud speaker, — @rticle tackles the problem from the beginning, accept for his cntertain-
cven if it be of very mature  explaining what a musical sound 1s, the peculiar ment.

vintage, to any other he  porgiteristios of warious instruments and how these Sound is a  vibratory
has heard. We also occa- ; LK e o motion which affects our

- A y \J r 2k - - .
sionally meet someone a  SOUNAS Ay or mmay mot be distorted an therr ..o hearing. As it is
little more candid than the reception or amplification. The real ouestion rimarily  emitted b a
q p b y

majority of us, who, being
fond of good music, will
take the trouble to go to
the concert hall, and, re-
turning home, realise that his wireless set is not giving
him the real thing, and wish very much that it did.
Again, we are instructed on how much of the frequency
range may be cut off without impairing the quality of
reproduction.  We are told that the car will recon-
struct something which is lacking and ought to be
present; that, in order to recreate a symphony orches-
tra, it is necessary to reproduce it at full volume. and
that, when all is said and done, perfect reproduction is
an impossibility.

As greatly divergent opinions on the sulject are held

emerges, how near an approach to perfect reproduc-
tion are we content to accept ?

vibrating body, requires a
medium for its transmission
{(usually the air), takes ime
to travel {from the source to
the ear, and does not cause any forward motion of the
carrying medium, which subsides into its original posi-
tion when the sound has passed, we must conclude
that the disturbance of the medium has some wave-
form. In effect, the vibrations of the sound-emitting
body are transferred to the air and, finally, to the
car, in this manner. Let the line X in Fig. T represent
the stretched membrane of a drum which, on being
struck by the stick, vibrates between Y and Z. As X
moves towards Z it momentarily compresses the layer
of air in contact with it, which latter compresses the

B 2
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S0 so is good, very good, very excellent g03d;
and yet it is not ; it is but so so.”

SHAKESPEARE. s You Like [{. Act V., Sc. L.

next layer, and so on. X then moving towards Y,
reduces the pressure on the air layer, and, the second
layer being at a higher pressure, tends te move back
in sympathy with X. This, in turn, allows the third
layer to move back until all the air pushed by X
travelling to Z is sucked back, as it were, by X receding
to Y. The movement of X to Z, back to Y, and the
veturn to the first position, completes one wave, which
wave has been propagated along the line A B, repre-
senting the air medium until it rcaches the car, certain
parts of which vibrate in sympathy.

The Nature of Sound.

The wave motion can be very clearly demonstrated
by a device due to Crova,

Wﬁ?@ﬂé@@ 42
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that is, the motion is a to-and-fro movement in the

direction of propagation. One cannot compare the
wave motion with that caused by throwing a stone into
a pond, for in this latter case the longitudinal motion,
as demonstrated by the ever-expanding circles, is also
accompanied by a corrugation of the surface of the
water, which represents a fransverse motion. A longi-
tudinal displacement can be represented by a curve,
such as those in Fig. 3. Here the lne A BCDE
represents the time of the disturbance, and the
curve A F C G E is a record of the amount of dis-
placement of a particle of the medium at all instants
i the complete cycle of movements.

Taking now our example

and is illustrated in Fig. 2.
A card, about g inches in Y X
diameter, should have a
small circle, say 3 mm.
radius, described on its

illustrated by Fig. 1, let
a particle of air at the
surface of the membrane
X be represented as A in
To Fig. 3, before the disturb-
B —

centre. Divide the cir- A
cumference of the circle
into twelve equal parts,
and draw a series of
circles, the first 1 cm.

EAR ance begins. X  now
moves towards Z, and at
the point of maximum
displacement of the mem-
brane we have the maxi-

radius, thereafter increas-
ing each radius by 4 mm.,
taking the twelve dividing
points as centres.  Thus,
the first - circle, 1 cm.
radius, has the 1 o’clock position as centre, the second
1.4 cm. radius is centred on 2 o’'clock, and so on,
for two complete revolutions of the small circle, which
will thus have twenty-four circles described about it.
If, now, a pin be stuck through the centre, and the
card be rotated in an anti-clockwise direction, the
progressive compression and rarefaction of the succes-
sive ‘“‘layers’’ is clearly seen. The effect is enhanced
if a card with a narrow slit be held in front of the
disc, the slit taking the position of a radins.

Tt is important to realise that the disturbance of the
medium in the case of sound waves 1is longitudinal,

B3

Fig. 1.—Diagram explaining wave motion.
represents the stretched membrane of a drum which vibrates
between Y and Z.

mum displacement of the
particle of air, which is
now at I', where F B re-
presents the displacement,
and A B the time required
for the membrane to move to Z. X now retreats to Y,
and at Y the particle of air can now be denoted on the
curve by G, where I* B+ D G is equal to the distance
of Z from Y. It is obvious that G must be below the
axis A B C D E, as the displacement is in the reverse
direction; also, since time does not go backwards,
the time distance B D must be in the same direction
and added to A B. At the point C, X was in its
original position, before reaching Y, and at E, X has
completed the whole cycle and is ready 1o commence

The line X

- the next.

Intermediate points on the cirve A F C G I also

www americanradiohistorv com
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Broadeast Reproduction.— .

represent intermediate distances that the air particle
has covered between Y and Z. The greater the move-
ment of X the greater is the displacement of air, and,
as a consequence, the louder the emitted sound. The
distance F B in Fig. 3 is called the amplitude of the
sound, and indicates the loudness.® If the scale of the
diagram be such that the distance A E is equal to
I/1co part of a second, it follows that 1co cycles will
be completed in a second, and we say that the sound

Fig. 2.—Crova’s Disc.

If this figure be rotated in an anti-

clockwise direction, the progressive compression and
rarefaction effect can be seen.
has a frequency of 100 cycles per second. In Fig. 3

the curve A H B J CK D L E has a {requency twice
as great as, but an amplitude little more than half
that of, the curve A F C G E. The pitch of a musical
note is directly dependent on its frequency, as it is
the frequency which determines where we will place
it on the musical scale. It is not within the scope of
these articles to treat of musical scales, temperaments
and intervals, and the reader is referred to the biblio-
graphy at the end of these articles.

The Characteristics of Musical Sounds.

Diagrams have {requently been published in which
the musical scale has been shown, together with the
frequency range, or compass, of the various musical
instruments, the general idea being to show what range
of frequencies is required to reproduce all the instru-
ments of music. In one or two cases a ‘‘harmonic
range”’ has been included, but it is necessary to realise
that such a diagram is misleading if the true facts of

' This statement is not strictly true, but will be explained T
greater detail in the next article, )

Wireless
Worldl

MAY ph, r1932.

the case are not known. In Fig. 3 are two curves
representing two sounds of different frequency, but such
a curve represents only a pure tone, such as is sonnded
by a carefully designed tuning fork. Every musical
instrument, as well as the human voice, owes its
peculiar quality or timbre to the presence of what are
variously called ‘‘ harmonics ** or ‘‘overtones,”’ but
which are more correctly styled partials. If a certain
note be struck on a piano, for example C an octave
below *“middle * C, we hear the fundamental at the
““ fundamental ’ frequency, say 128 cycles per second,
but we also hear fifteen other notes simultancously,
whose frequencies are 256, 384, 512, 640, 708, 8g6,
1,024, 1,152, 1,280, 1,408, 1,530. 1,664, 1,792, 2,176
and 3,304 cycles per second respectively.

The Band of Partials.

The presence of the fifteen partials referred to gives
that particular note its own quality. If, now, we
strike C an octave above middle C, we hear the funda-
mental at 512 cycles per second, and four partials
whose frequencies are 1,024, 1,536, 2,048, and 2,560
cvcles per second.  Thus, it is obvious that the quality
of the higher note must be different frem that of the
lower, irrespective of the difference in pitch, a fact
which the rcader can verify for himself by striking the
two notes on the piano, and comparing them care-
fully.  The wave-form of these two notes is illustrate:l
in Figs. 4 and 5, which latter diagram also shows the
analysis of the complicated wave-form into its simple
components.  Each musical instrument has its own
particular ““band "’ of partials for every note, and it
is the presence or absence ot these partials that enables
one to distinguish between, say, a violin and a flute
playing the same note.

In a case where the frequency response of the repro-
ducing apparatus is such that a cut-off exists at about
3,000 cycles, it is impossible to distinguish the flute
from the violin, a state of affairs which is verv common
among radio sets. The chart shows the frequency
range of the fundamental notes of the chief musical

G

Fig. 3.—Curves representing the longitudinal displacement
of a particle of the medium at all instants of a complete cycle.

instruments, and also the range of the partials. It
is believed that this is the first occasion on which such
a chart has been published, and the diagram enables
one to see at a glance what proportion of the usual
musical sounds is reproduced by apparatus of varying
degrees of excellence. The frequency scale is not
extended beyond 20,000 cycles, as the average adult
ear is tot susceptible to frequencies higher than this.

B4
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Broadcast Reproduction.-

The chart, in effect, shows what one would actually
hear in attending a choral and orchestral concert.
How much of this is necessary and obtainable in the
reproduction?

At this stage in the argument it is obvious that all
this is necessary, since
we must assume for the
moment that the ear

would detect any de-
parture  from perfec-
tion. It is often

asserted that quite con-
siderable liberties can
be indulged in without
any change being
noticed by the car,
. but, in the next article,
it will be shown that,
whilst absolute perfec-
tion is not necessary,
the car is not quite so
accommodating as is gencrally supposed. For the time
being, however, we must ascertain what proportion of
the ideal frequency range can be obtained in our
private auditorium. There is no technical difficulty
in constructing a loud speaker and amplifier to repro-
duce all frequencies up to 20,000 cycles at more or less
constant amplitude, but such an installation, in prac-
tice, is not necessary, as the frequency range of the
B.B.C. regional stations extends only to 12,000 cycles.
If, then, we can only receive up to 12,000 cycles, how
is this going to affect our quality? In the chart are
three lines running from top to bottom of the diagram
showing what proportion of the compass of each instru-
ment is rendered correctly by cut-off frequencies of
12,000, 9,000, and 5,000 cycles per second. On looking
at what remains on the left of the 12,000 cycle limit,
we find, considering only the chief instruments of the
orchestra, that only one-sixth of the harp and piano,
half of the violin, one-third of the viola, two-thirds of
the oboe, one-third of the cor anglais and tlarinet,
and one-eighth of the trumpet arc affected. As the
second and third quarters of each compass are those
most frequently used, the loss is not serious, cxcept
in the case of the violin and oboe. But no human
voice is transmitted corvectly, a fact that we must
admit, and cannot improve on. Correct reproduction
of a person speaking or singing has not yet been
achieved on any radio apparatus, and so long as broad-
casting remains as it is, never will be.

Fig. 4.—The waveform of
middle C (256 cycles) on
the piano.

Where Shall We Cut Off ?

The adoption of an upper limit of 12,0c0 cvcles will,
unfortunately, be attended with other troubles, the
most important of which is interference from distant
stations, and unless a very carefully designed set,
intended for reception of one local station only, he
installed, then our 12,000 cycle limit must go by the
board.  So we come to the next suggested limit of 9,000
cycles, which figure represents the separation of the
vanous broadcasting stations as at present arranged.

Wireless
Worlld

MAY 4th, 1932.

In theory, the sideband transmission of each station
completely overlaps the sideband of the next adjacent,
but in practice this unhappy condition does not cause
so much trouble as one might expect, and it is quite
feasible to reproduce all frequencies up to 9,000 cycles,
without undue interference. The third limit, of 5,000
cycles, is often advocated as the highest to which one
need go, but an examinaticn of the chart shows this
to be useless for good results. A third of the piano,
harp and trombone is lost, only one-sixth of the violin
remains, the viola and clarinet aie reduced by two-
thirds, half of the ’cello, organ, bassoon, trumpet and
tenor horn have gone, the ohoe is spoiled throughont its
whole compass, and the distortion of the human voice
is so great as to be unpleasant to sensitive cars, and
compels one to concentrate to a degree which makes
the listening to a talk or play a detinite cffort which
detracts considerably from the enjoyment of such
broadcasts.

Our choice must be determined, to a great extent,
by the kind of broadcasting to which we listen. If
foreign statious are de-
sired, then 5,000 cycles
would, from the selec- |
tivity point of view, be I
all right, except that
local reception would ’
be ruined. It would
appear 1o be best to
design a receiver for
the two Regional pro-
grammes only, taking
advantage of the full
width of the B.B.C.
frequency range. Lis-

i
1
I
t
|
1
|
1
!
I
|
|
|

e, P e,

teners outside, or nearly D2
outside, the service area | FUNDAMENTAC ~ PER SEG
of the Regional stations |

will be forced to adopt !

the 9,000 cycle cut-off. ond | A~ 1024
The loss of 3,000 cycles | parTial = ~ HOLES)
is serious cnough, al- i ;
though the difference | g I~ A A1 153
between ~  reproduction |PARTIAL Ao/ RSN “Fenstq
stopping at 12,000 and | :

9,000 cycles is not | ¢ L | L e
nearly so great as that [ PARTIAL | PERSEG
between 9,000 and | 4 | | 2560
5,000 cycle?, as far as | earTiaC T R
instrumental music s ! th '
concerned.  Assuming ke SEC—

that the loud speaker

and receiver are capable
of reproducing up to
10,000 cycles at con-
stant volume level, the
cut-off at g,coo cycles

Fig. 5.—The octave akove

middle C (512 cycles) show-

ing how the complicated

waveform is composed of

fundamental and four’ par-
tials.

should be quite sharp,

otherwise the heterodyne whistle set ap by the adjacent
station to London and North Regional and TLondon
National will be unpleasantly prominent. In the casc
of Midland Regional and North National the cut-off
frequency would have to be about 8,600 cycles.
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n the Track of

Interforence

A Trip with an Official of the German
“Radio Aid” Association.

447

in Germany.
< Inlerference

the
noise.

to clear

mrich

~

NE of the most widely spread and benchicent

organisations of German broadcasting, working

right away from the limelight of publicily, are

the Interference-Tracking battalions of the
“Radio Aid’’ organisation. However many devices
and attachments there may be to protect broadcast
receivers from interference, and however many ways
of connecting them, they can only do a limited amount
of good ; a complete, or at any rate a satisfactory, cure
can generally only be accomplished by attacking the
actual source of the trouble. For this, the assistance of
the ““Radio Aid’’ organisation is sought.

A day or two after the summons, an officer of the
organisation appears on the scene. He begins by a
quick but thorough test of the receiving equipment,
including earth and aerial, to make sure that the trouble
is not caused by a loose terminal, a bad soldered joint,
or something of the kind. If everything there is in
order, he then starts on his great mission. Experience
has already taught him the most likely sources of inter-
ference—overhead tram-lines, electro-medical appara
tus, domestic and kitchen
electrical gadgets, and so on ;
he therefore keeps his eyes
well open for such things as
these, and if they are found
in the very house itself, a
condenser or a choke coil
generally solves the problem
at once.

But such a dénoucment
is usually too good to be )
true, and the source of irouble has to be sought else-
where, and with much greater difficulty. To go from
door to door, trusting merely to luck, would simply be

B 7

N interesting deserviption of how the bug-

The special interference tracking equip-
ment designed by Siemens. Compact and
portable, it provides an efficient means of
Jocating electrical disturbances.

By HERBERT ROSEN.

bear of man-made static s deadl with
Well-organised battalions of
Trackers”
“ Radio Aid ™ organisation
integral part of broadeasting and are doing
ether of background

. . asking for ‘‘trouble’’ in more
sy e than one sense; 1ihe official
(LCRNN T therefore makes use of a *‘ track-

ing instrument,” specially de-

signed for his work, and compris-
ing a radio receiver in suit-case

: form, for telephone head-gear re-
ception, as shown in the title illustration. The prin-
ciple on which the quest is based is that the disturbances
are propagated along metallic conductors—especially
along the electric light system—and can be traced to
their source by the increasing loudness in the telephones
as the source is approached. Before starting on his
voyage of exploration the tracker finds out, by tuning

his client’s receiver, on about what wavelength the dis-
turbance is most marked, and then adjusts his suit-
case instrument to that wave. He then starts off, tele-
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On the Track of Interference.—

phones on hzad, his hat neatly carried in a clip pro-
vided for it (an example of German thoroughness!) and
an exploring aerial—a little handle bearing a small coil
—in the hand which is not carrying the suit-case. This
little exploring aerial may be held at varying distances
from the light mains, in this way providing a second
means of gauging the strength of the “signals,”” For
very loud signals the frame aerial built into the suit
case Is sufficient.

A journey of exploration up the sueet—and perhaps
even up side streets—finally leads to the identification
of the house containing the source of trouble. A {rack-
ing card representing such a trip is carefully made out.
The tracker may have to make many calls before finding
the source of disturbance, and this is easier said than
done ; the actual task may need hours of patient investi-
gation, whilst in some cases the electric light switch
in the listener’'s own room may prove to be responsible!

In the immediaie neighbourhood of the source of
trouble it is inadvisable to use the {rame aerial in the
suit-case, because it is lable to give such strong signals
that small variations cannot be detected. Here the
exploring aerial is of particular service. A further point
to be noticed is that the receiver should not be kept in
action all the time, but only switched on at suitable
moments ; otherwise the ear grows insensitive to small

" variations in strength. The standard distance at which
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the exploring aerial is held from the lighting system
at the various test points is about two feet.

The Siemens Tracking Set weighs only about ten
pounds, and it is small and inconspicuous. The on-
and-off switch and reaction coupling can both be worked
by the hand carrying the instrument itself. The actunal
tuning is very simple, and is done almost entirely by
the two rotating discs on the outside of the lid. Special
dry batteries supply the valves, and a spare battery is
carried in the case.

Unce the source of disturbance has been discovered
the next thing to do is to silence it. Here no general
prescription can be given; every case must be treated
on its own merits. Often a good earth lead, a con-
denser or a choke coil will do the trick ; sometimes the
actual receiving set is doctored—the aerial slung in an-
other direction, or a fresh earth lead, less affected by
the interference, is installed.

As regards the organisation and procedure, each
broadcasting company runs a special office with sevemal
officials. An ordinary post-card giving details of the
trouble is sufficient to set the machinery in action.
The search is made, and the owner of the offending
appliance is negotiated with" in many cases the actual -
means of curing the trouble is provided. In this way
the ether is gradually being cleared of all such noises ;
hard work for the Radio Aid explorers, but peaceful
and clear reception for many listeners!

THE SCHACKTOGRAPH.

A Combined Broadcast Receiver, Electrical Gramophone, and Home Recorder.

HI average *‘ home record-
ing "’ outfit has to be speci-
ally connected up to a broad-

cast receiver, and  disconnected
when the receiver is to be used for
ils primary purpose. In the
““ Schacktagraph,” an instrument
shown at the Leipzig New Year’s
Fair, this inconvenience is done
away with and by merely changing a
switch it becomes i1 turn an
ordinary radio recciver with a 2.5-
watt output capable of filling the
largest room, an electrically repro-
ducing gramophone for bought or
home-made records, and a high
quality  home recorder working
cither {from a special microphone
or from the broadcast programme.

type, but the

Mains Operated

The instrument is only a little
larger than an ordinary portable
gramophone; it is mains driven,
working off 110, 127, or 220-volt
A.C. mains. The loud speaker in

the Iid is of a good electromagnetic

supplies the exciting current for a

The complete “ Schacktograph ’
Home Recording Equipment, -

moving-coil speaker if this is added

mains unit also  externally.
For home recording, ten-inch
flexible, unbreakable discs of a

gelatinous material are used, both
sides being employed. These are
claimed to be as durable as the
ordinary records. In making a
record it can be seen whether the
input is of the right strength and
quality by switching on the loud
speaker.  The gramophone turn-
table is driven by an A.C. motor.
It is stated that a special model,
omitting the broadcast receiver, is
to be available for those who already
have such a receiver. ’

.E Next Week’s issue will contain §
| reviews of the H.M.V. Table |
E Radio=Gramophone D.C. Mains ;
i Model 501 and the new Climax !
é A.C. Radio=Gramophone. ;

Waddieanaoricanradiohistorvy com


www.americanradiohistory.com

MAY 4k, 1932. Wireless 149
orl

Systematic Tracing and Elimination in Mains Receivers.
By W. T. COCKING.

T is often thought that hum is inevitable in an
all-mains receiver. Nothing is so far tfrom the
truth, for, by careful design, it is always possible
to reduce this disturbance to such a level that-it
is inaudible more than a foot or so from the loud
speaker. Contrary to the gencral belief, the majority
of the hum found in modern reccivers is not duc to
inadequate smoothing of the H.T. supply, but is caused
by interaction between components, the field supply ot
a moving-coil loud speaker, or a faulty valve. There
are so many possible causes of hum, however, and it
may occur simultaneously in so many different places,
that haphazard methods of testing usually allow of little
. A .
improvement being obtained. The first step towards
silencing a recciver, therefore, is the location of each
separate source of hum, for once the exact sources have
been found the cures are usually obvious, and easily
applied.

It is essential, therefore, to
have a logical and scientific
method of testing which, al-
though it may at times prove
tedious, will inevitably reveal
the cause of the trouble. Such
a method has been developed,
and, for the purposes of illus-
trating its application, it will be
assumed that the receiver has
the circunit shown in Fig. 7. The
method, however, is by mno
means restricted to receivers of
this general type, for it is uni-

versally applicable, and the as that of a battery set.

modifications necessary for other racine of h 's dealt with in detail 1
tv ¢ t il b i tracing of um 1s dealt with i delail
ypes of sets wi ecome ) .

apparent as the procedure is this article.

followed.

The first step,is obviously to make sure that the
speaker itself is silent, for the field supply of a moving-
coil loud speaker is a very common source of hum.
Should the speaker be of a non-energised type, of
course, it is very unlikely to introduce hum, and this

B9

ONE of the most frequent troubles
encountered tn mains receivers, and
particularly in those of older design, is hum.
In far too many cases this annoying back-
ground is tolerated merely because the user
believes it to be inevitable, and that it is a
part of the price to be paid for the un-
doubted advantages of mains operation.
When properly designed, mains receivers
can have practically as silent a background

stage of the testing can be omitted.  To carry out this
test we disconnect the primary of the output trans-
former at the points ¢, d, and join the anode of the
valve directly to its positive H.T. source at b, so that
the load on the mains equipment will remain constant.
A resistance equal in value to the output-valve internal
A.C. resistance, in the case of a triode, or of about
5,000 ohms in the case of the average pentode, should
then be connected across the output-transformer
primary.

The Speaker Field.

Where a  choke-feed output circuit, or an auto-
transformer is used, this should be treated as the
transformer primary, as shown in Fig. 2, where the
lettering corresponds to that of Fig. 1. Any hum now
found can only be due to one of two causes: either
the output transformer is inter-
acting with some other com-
ponent, or the speaker ficld is
at fault, and the latter is by
far the more likely. In general,
there arc two cures only for
hum in the speaker field: we
can employ a speaker fitted
with a hum-neutralising coil,?
or we can increase thé smooth-
ing of the field supply. The
latter is usually the more con-
venient with an existing
speaker, and in some cases an
improvement can be effected
merely by increasing . the
capacity of C, ; in general, how-
ever, it will be necessary to
msert a choke of about 10H.
induetance at the point ““X”" with a 2 mfd. or 4 mfd.
condenser connected between a and E.  This will
usually remove the last traces of hum due to the field

The systematic

! See note elsewhere in this issue entitled *“ Hum Neutralisa.
tion in Moving-coil Speakers.”
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Putting Hum “On the Spot.”’—

supply, but if it does not the cffect of altering the
position of the output transformer with respect to other
components should be tried. '

Any additional smoothing equipment which this test
has shown to be necessary should now be permanently
connected in circuits, and the output transformer
reconnected in its normal way. In the case of a choke
or auto-transformer output circuits, however, the valve
anode shonld be left joined to b, the positive H.T. source.
With this Jatter circuit there is a possibility of hum
being- due to a ripple on the H.T. supply flowing
through the output choke, the speaker feed condenser,
and the speaker itself to the output-valve cathode cir-
cuit. If hum be found, therefore, one should not omit
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then free to go on with the next test. If there should
be hum, however, it will be obvious that it can only
be due to insufficient smoothing of the output-valve
H.T. supply or to a faulty valve.

The next test is perhaps the most important in the
whole series, for it shows up a common, and often
unsuspected, source of hum. The short-circuit between
e and f should be removed, the transformer primary
disconnected at g and k, and a resistance. equal in
value to the internal anode A.C. resistance of the pre-
ceding valve, connected across it.  With the usual
AC/HL, or similar type of valve, the resistance will
have a value ol about 10.000 ohms. Now, if hum
be found with this resistance only connected to the
transformer primary, and if this hum disappears on

SPEECH

18 ly

PICK-UP

L

SPEAKER
FIELD

Fig. 1.—This typical and popular three-valve circuit is used

for illustrating the testing procedure for the location of hum.

The speaker field supply and the intervalve transformer are
the two commonest sources of trouble.

to try returning the speaker, not to the valve cathode,
as shown in Fig. 2, but directly to positive H.T., for
this hum path is then eliminated. It should particu-
larly be noted that this type of hum only occurs with
output circuits similar to that of Fig. 2, and it is most
likely to occur with the auto-transformer connections so
often favoured with pentodes.

Orientation of the L.F. Transformer.

When silent operation has been established in the
output-valve anode circuit the connections must be
replaced so that the whole receiver is again operative,
and we then proceed to isolate the output stage by
short-circuiting the transformer secondary between the
points e, f, of Fig. 1. In most cases no hum will be
found with this short-circuit in position, and we are

my———=

short-circuiting the transformer secondary, then it is
certain that it is duc to interaction between the L.F.
transformer and the mains transformer or smoothing
choke, or both.

The resistance should be left across the primary, and
the secondary connected up by lengthy flexible leads,
while any smoothing chokes should be removed from

B 10
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Putting Hum ¢ On the Spot.”’—
the set and connected up by long leads. The trans-
former should then be turned into the position at which
the hum is a minimum. A definite position of minimum
hum can always be found,

Wireless 45T
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this is a special type of hum, known as modulation
hum, and is usually due to H.F. currents in the mains.
In general, it may be elininated by using a mains
transformer with an electrostatically screened primary,

‘or by connecting a 0.001

but if the components are
too close together this
minimum position may not
give absolute silence.  The
position is quite critical, and
a transformer may often
assume a peculiar angle, so
that mounting it in the new
place may not be quite
straightforward ; there s,
however, no alternative.
When the transformer has
been correctly positioned
the smoothing chokes should
he brought back into their
normal places, and if it be
found that hum is then
reintroduced 1t  will be M\_-

LFETRANSFORMER"

SMOOTHING
~CHOKE

~  mifd. condenser Dbetween
one side of the mains and
earth, as shown dotted on
Fig. 1. Another tvpe of
modulation hum may some-
times be removed by con-
necting o.1 mfd. condensers

MAINS (of the 1,000-volt tyvpe) be-
TRANSFORMER tween cach anode of the
SMOOTHING mains rectifier and the

CHOKE centre tap of its filament

heating winding.

When carrying out tests
of this naturc one- should
never overlook the possi-
bility of a faulty valve, for
this is a common source of
trouble, and the end of a

necessary  to rotate the
chokes to the position of
minimum hum. When these
optimum positions have all
been found the set should be completely silent, and
we are in a position to proceed to the detector stage.
The transformer primary should be reconnected in
circuit, and the detector grid joined dircctly to the
carth line by a wire between k and E.

Modulated Hum.

If hum be now found its most probable cause is
insufficient smoothing of the detector H.T. supply, and
an increase in the capacity of C,, or a larger value of
resistance for R, if this be permissible, may remove it.
If the hum be at all serious, however, it will probably
be necessary to introduce a choke at the point Y "
in Fig. 1, with the usual condenser following it. 1f all
efforts to remove the trouble are of no avail the
possibility of pick-up in the H.F. choke should not
be overlooked; and, if the hum disappears on short-
circuiting this component, it should be positioncd as
carefully as if it were an L.F. transformer.

When satisfied that everything is in order in the
detector anode circuit, the short-circuit on its grid
should be removed. If a fairly high-pitched hum then
occurs, the trouble is probably electrostatic pick-up,
and the whole detector, with its grid condenser and
grid leak, should be screened. If, however, the hum
is of a fairly low pitch, the tuned-anode coil should
be disconnected from the H.T. supply at the point m,
and connected instead 1o the earth line. The dis-
appearance of hum when carrying out this test indicates
that the H.F.-valve H.T. supply is at fault, and the
usnal remedies should be applied.

If the foregoing tests have been carefully carried out,
and hum eliminated at each stage, it should now be
found that the set is quite silent. In spite of this,
however, hum may reappear when a signal is tuned in;

B It

Hum can often be reduced to negligible limits by orienting
the L.F. transformer with respect to the mains transformer
and L.F. chokes.

uscful life of an indirectly
heated valve is often marked
by the appearance of hum.
Fortunately, however, the
hum is usually of a distinctive nature, and once it has
been heard it is immediately recognisable. In any case,
where either the pitch or intensity of the hum varies
fairly rapidly, the detector or first L.F. valve is at once
suspect.

Should, however, hum appear regularly at a certain
interval, usually about half an hour to one hour after
switching on, it is more '
likely that the loud
speaker is at fault. If the
moving coil is not property
centred it may touch the
pole pieces when these ex-
pand under the influence
of the heat generated in
the field winding, and any
tendency towards hum in
the set is enormously ac-
centuated.

During the process of
testing,  therefore, one
should not overlook the
further  possibilities  of
trouble which have just
been outlined. Their vari-
able nature, however,
renders them readily dis-
tinguishable from the more
usual types of hum which
occur in the receiver itself,
and for the location of
which the tests are ex-
pressly designed.

In conclusion, it may be said that these tesls are
regularly employed by the writer, and have never yet
failed to reveal the cause of any trouble. Since the

LOUD SPEAKER

SPEAKER
RETURNs LEAD

Fig. 2.—The usual auto-
transformer coupled out-
put circuit may introduce
hum in sets where only a
minimum of smoothing
equipment is used. This
hum may be eliminated
by returning the speaker
to positive H.T. instead
of to the valve cathode
as shown.
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Putting Hum “On the Spot.”—

complete series may occupy a considerable amount of
time, any method of shortening the process is helpful.
At the start, therefore, one may try short-circuiting the
L.F. transformer secondary ; if the hum disappears it
is then obvious that it is occurring in the L.F. trans-
former itself, or at an earlier stage in the set, and the
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speaker and output stage tests can be omitted. If the
hum remains, however, the output stage or the speaker
is certainly the cause of the trouble. In most cases
the hum will be diminished by the application of this
short-circuit, but will not disappear completely, and
there is then no alternative but to start at the beginning
and go through with the whole series of tests.

HUM NEUTRALISATION IN MOVING-COIL
SPEAKERS.
How the “Hum-bucking” Coil Works.

T is sometimes found that when the field winding

of a moving-coil loud speaker forms the only

smoothing inductance in the field circuit a certain

amount of residual hum will be heard.  Before
accusing the speaker, however, care should be taken
to ascertain that the receiver itself is delivering a hum-
free signal. This can be done by disconnecting the
speech coil from the set and connecting across it an
artificial load approximately equal to the impedance
of the output valve, and it hum is still audible it can
safely be said that the ripple current in the field is
responsible for the trouble (see article elsewhere in this
issue entitled ‘‘ Putting Hum on the Spot ).

By increasing the smoothing equipment associated
with the field coil a perfectly silent background can
be obtained, but < olts which
are often precious would be
dropped across any extra
Ban L.F. chokes. In the case

i where the field forms the

FIELD second choke in the H.T.

DING

w | supply, and where the
mains unit has been de-

signed to deliver the neces-
sary extra volts, there is no
difficulty whatever in get-
ting rid of the last traces of
hum. When, however, for
the sake of economy, the
field is used as the sole
smoothing choke in the H.T.
feed, or separate excitation
of the speaker from A.C.
mains is attempted, using a high-voltage metal rectifier
without the assistance of any auxiliary smoothing
inductance, it may be found that the background is
not sufficiently silent.

It is in such cases that loud speakers with a hum-
neutralising, or ‘‘hum-bucking,”” coil, as it is some-
times qalled, originally developed by the Magnavox
Company, are useful, for, with the very minimum of
field smoothing equipment, no hum is audible. There
are certain speakers on the market to-day which are
equipped with this device as standard, while in other
cases the coil can be fitted by the makers to existing
models without structural alteration.

TRANSFORMER

The connections of a hum-

neutralising coil in a loud

speaker. It is in series with

the speech coil, but has a

negligible effect on sensi-
tivity.

The connections of the neutralising coil Y are shown
in the diagram. It is joined in series with and wound
in the opposite direction to the speech coil X, and, being
held around the pele piece, is not free to move. The
vatiation of magnetic flux in the field due to ripple
cutrent induces a hum voltage of equal amplitude and
opposite phase in the two coils, and neutralisation is
complete. As only the speech coil is free to move the
cone, no hum is reproduced. The price paid for this
advantage is a very small drop in sensitivity, which, in
the case of a well-known speaker, does not decrease
mote than o.5 decibel across the frequency scale—an
imaudible reduction in intensity. w. 1. G. P

BOOK REVIEW.

RADIO TELEGRAPHY AND TELEPHONY.
Charles E. Drew. Pp. xi 1,846, with 527 Figures.
John Wiley and Sons, New York. 1931. 45s,

O the large and growing public who like their wireless read-

ing served without mathematics, this book may be con-
fidently commended as a readable and complete account of all
branches of radio with the exception of Television. Beginning
with a simple description of the most clementary electrical and
electroinngnetic phenomena, the authors cover the wide fields of
vacnum tubes, receiving circuits, transmitters, direction finding,
and radio applications to aviation. The book is thoroughly
up to date and contains much information on current American
practice in such malters as broadcast transmitter design and
two-way communieation for aivcraft, while even a short descrip-
tion of the variable-mu valve has been included.

Tt is perhaps inevitable that in a work of this nature, which
is descriptive rather than scientific, the stvle should tend at
times toward the prolix. On many occasions, too, one is irri-
tated by complacent, though vague, references to other parts
of the work. Thus, within a few pages, one comes across such
remarks as the following : ‘ Phase relations are fully discussed
elsewhere’”; ““ The nature of self-inductance is fully explained
elsewhere ”; and ‘ Other sections have completely explained the
use of a simple vector diagram.” One may, however, be per-
mitted to cast some doubt on the * completeness ”’ of the ex-
planations referred to, particularly in the case of the vector
diagram. A vector is, after all, a mathematical conception,
the advantages of which can only he completely understood by
comparison with the sine and cosine calenlus which it is designed
to supplant.

The authors, who are well known in America as experienced
instructors in the art of radio, have taken great pains to muke
clear by detailed diagrams and simple mechanical analogies the
complicated workings of radio circuits, and there is no doubt
that, within the obvious limitations imposed by the practical
absence of mathematical symbols, they have succeeded to a
remarkable degree in achieving this purpose.—W. A. B.

B 12

By Rudoiph L. Duncan and
(Second Edition.)
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Too Much Flora and

Fauna.

EADERS of these notes will be
familiar with the annual grouse
which I am compelled to make at
Exhibition time regarding the tech-
nical information—or rather the lack
of it-—available at the various
stands, more particularly those of

the valve manufacturers.
I have been turning this matter

over in my mind some little time ~

past, and cndeavouring to scheme
how to shake the manufacturers out
of their lethargy and incite them
into putting a technical man on their
stands at the Exhibition. 1 have
cventually decided that the best way
of getting results is to appeal to the
baser side of human nature as
represented by the popular passion
for collecting Silver Challenge Cups.

As you probably know-—or maore
probably don’t—one of the trade
journals presents a cup for annual
competition among exhibitors, it
being awarded to the one whose
stand is most prettily decked out.
This not unnaturally leads manufac-
turers to clutter up their stands with
flora and fauna in the shape of
palms and -girls occupying valuable
space which might more profitably
be taken up by technical experts.

cADIO o
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AN ﬁi
B = I

7 J%’f’%{. q

The ‘“Free Grid’’ Cup.

I have, therefore, practically made
np my mind to present through the
medium of this journal a larger and
more imposing affair to be known
as the ““ Free Grid Cup’’ for annual
award to the manufacturer at whose
stand the most informative replies
can be obtained to technical ques-

B 13,
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tions.  Whether the questioning
should be done by me I have yet to
decide, but I have already deter-
mined that marks will be deducted
from any exhibitor at whose stand
attempts are made to fob off ques-
tions with a bag of ‘*literature.”
Jefore deciding on details T shall
be glad of opinions and suggestions
from ““ W.W.”" readers ‘concerning
this matter. Please send me your
suggestions as soon as possible.

Terror Firma’

N view of my recent note con-

cerning a mystery station broad-
casting in an unknowu tongue.
subsequently identified as Manx, it
is intercsting to read that negotia-
tions are in progress for construct-
ing a broadcasting station on one of
the smaller of the Channel Islands.
It seems to me, however, that in
view of its remoteness even from our
South-Western shores, the station’s
efforts will be largely wasted unless
they are intended for French
listeners. Perhaps the sponsors of
the station are the tirm who, as I
mentioned the other day, were con-
sidering the question of converting
an ocean liner into a high-power
broadcasting station. Ifso, they have
evidently taken to heart my warning
concerning the effects of a rough sea
on temperamental prime donne.

This Ultra-selectivity.
ANUFACTURERS seem more
and more inclined to put their
new sets and other good things upon
the market at all seasons of the year
instead of bottling them all up until
Exhibition time, and then finding
themselves so overwhelmed with
orders that the goods cannot be
delivered before Christmas. What
moves me to make this profound
observation is a recent opportunity
of examining several picces of new
apparatus  which are ' coming
shortly.”” T have not yet been able
to test any new sets, but I am told
that in practically all cases sclec-
tivity js very much improved and
that care has been taken by manu-

www.americanradiohistorv.com

453

facturers to sce that any high note
loss sustained thereby is correctly
compensated in the L.F. amplifier.

One American set which I exam-
ined recently had, in addition to the
usual stationary "hair-line, a mirror
associated with the dial in order to
avoid incorrect tuming due to
parallax errors; the receiver is of
the expensive type usually termed
by the Yanks ‘‘ custom built,” or,
in other words, not mass produced,
but—to use a good old English word
—_““ bespoke,” and each model is
carefully calibrated before being sent
out. Apparently, if you do not tune
in with deadly accuracy by means of
the mirror, distortion arises. This
is quite sound theory, of course, but
I must say that I think the makers
are a little bit optimistic.

A Parisian Wonder.

IF what I have been reading in a
provincial journal is true, the
telephone service in this country Is
an absolute back number compared
with that existing in France, and

Practical joker with twopence
to waste.

the sooner some ‘“live ”” M.P. ques-
tions the P.M.G. about it in the
House the better. It appears that,
to quote the exact words I have
been reading, ‘‘ it is now possible
in Paris for people who talk in the
’phone to sec as well as to hear each
other.”’

I have ngt been in the so-called
gay city fof several months, but 1
certainly think that in spite of Mr.
Chamberlain’s  stern  admonition
about foreign travel, I shall have to
slip across and see the new wonder.
1 take it that in the interests of
propriety such attachments will be
forbidden on bedroom telephone
extensions when the device eventu-
ally reaches this country, as I, for
one, have no desire to be seen in my
deshabille by any irresponsible
practical joker with twopence to
waste on a nocturnal call.
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N designing the type MM Transportable the makers

had in view three principal objects: (1) The

production of a receiver which, under modern

reception conditions, could be relied upon to pro-
vide alternative programmes from the majority of the
well-known Continental broadcasting stations in addi-
tion to those of the B.B.C. (2) A high degree of
quality in the reproduction of both speech and music,
combined with absence of Dbackground noise whether
from mains hum, valve noises, or heterodyne whistles.
(3) An entirely self-contained instrument with moving-
coil loud speaker and frame aerial, both built inside
the cabinet.

It will be seen from the sketch on the opposite page
that the chassis is a development of the well-known
Pye tvpe Q battery portable, which was recentlv
reviewed in this journal. The employment of
indirectly heated valves, however, has enabled an
equivalent, if not a better, performance to be obtained
with three stages instead of the four employed in the
type O portable. Mazda valves are
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Mains Transportable

Recerver
TYPE MM

A High-grade Self-contained Receiver for

A.C. Mains.

reaction at the poiut of oscillation.  Gramophone
pick-up sockets are cennected in the grid circuit of the
detector, and the bias of the latter valve is automatically
adjusted to the correct value for amplification when
the combined radio-gram and wave-range switch is
adjusted to the gramophone position. Following the
detector is a nickel iron-cored intervalve transformer,
parallel fed and connected as an auto-transformer.

Tone Compensation.

The connections of the AC/Pen output valve, which
feeds the moving-coil loud speaker through a step-down

translormer, are particularly interesting in that a
special  tone-compensation  circuit is  connected in
parallel with the anode circuit of the valve. This eir-

cuit performs the dual function of correcting any
excessive high-note response in the pentode, and also
provides a sharp cut-off at 5,000 cycles. The cut-off
at this frequency entirely eliminates background hiss,
and effectually disposes of the majority of heterodyne
whistles from adjacent carriers without appreciably
affecting the quality of reproduction.

All the components associated

used throughout. An AC/SG func-
tions as the H.F. amplifier, with
one of the high-cfficiency AC2/HL
valves in the detector stage and
an AC/Pen in the output stage.
Simple tuned-anode coupling 1s
used following the screen-grid

valve, and reaction is obtained by -

means of the wusual combined
magnetic and capacitative method,
the reaction coil in this case being
coupled to the tuned-anode circuit.

FEATURES.

General. — Self-contained A.C.
transportable. Moving-coil loud speaker.
Frame or outside aerial. Weight 36 Ib.

Circuit.—Screen-grid I1.F. (funed anode),
power grid deteclor, pentode output valve
with tone compensator and low-pass filler
(cut-off, 5,000 cvcles). Full-wave metal
reclifier.

Controls.—(1) Main tuning, calibrated in
wavelengths. (2) Trimmer. (3) Volume
(combined reaction screen grid valve bias).

mains

with the supply of smoothed H.T.
current and raw ALC. for the
filament heaters ave assemibled as
a separate unit mounted in the base
of the cabinet. A metal-oxide
rectifier of the voltage-doubler type
is employed, and the loud speaker
field winding is used in conjunction
with a reservoir condenser of the
clectrolytic type for smoothing.
On the score of, workmanship
and finish the chassis earns the

(4) Combined

Therc is provision for an external !
gram swilch.

acrial, and energy is transferred |
to the frame aerial by a separate
winding consisting of one or two !
turns round the frame. i Cambridge.

wave-range and radio-

| Price.—]7 guineas.

]
1
1
1
]
]
1
1
]
]
i
1
]
s_
Indirectly heated valves. |
1
1
;
1
1
|
1
i
1
Makers.—Pyve Radio Ltd., Radio Works, |
1

1

1

very highest praise. The aluminium
screening is cleanly cut, and the
wiring is neatly arranged in ac-
cordance with a special colour
code by means of .which wires
carrving H.IF., L.F., and supply

The method of volume control is  t--——
interesting in that the reaction
control is coupled to the variable grid-bias resistance
in the cathode lead of the screen-grid valve. Thus
the volume control starts from minimum, with the
screen-grid valve overbiased and reaction at zero, and
reaches maximum with the valve correctly biased and

currents can be readily identified.

As in the tvpe Q portable, the gang condenser, the

volume control, and the combined radio-gram and

wave-range switch are mounted in a compact unit

behind the die-cast control panel, which is finished in

matt brown. The whole chassis is suspended on rubber
B It

wWWwW americanradiohistorv com


www.americanradiohistory.com

Wireless World, May 4/h, 1932. 455

A MODEL OF CLEAN DESIGN AND WORKMANSHIP.

RUBBER MOUNTINC

HF VALVE AC /S
BUSH . E AC/SC

DETECTOR VALVE
AC2/HL
METALISED

OUTPUT VALVE
AC /PEN

A ———
= T

DIE-CAST :

CONTROL =+ Z
PANEL &
L= 20

<4

A=

A

TUNING i

CONDENSER UNIT MOUNTING

BUSH
RECEIVER
CHASSIS
MAINS
POWER UNIT ON-OFF SWITCH

SHIELDED
MAINS
TRANSFORMER

SMOOTHINC
CONDENSER
BANK
ELECTROLYTIC
CONDENSER

METAL OXIDE
FULL-WAVE RECTIFIER

General view of receiver chassis and power supply unit. The chassis is suspended in

the cabinet on rubber bushes.
B 15
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Pye Mains Transportable Receiver.—

bushes inside thc cabinet, and tests made at the Pye
works with a special vibrating machine have proved
conclusively that no damage can possibly result from
the shocks which are likely to be experienced in the
normal transport and use of the set. The power unit

is neatly constructed, and adequate ventilation is pro- -

vided for the metal rectifier. The mains transformer,
which is adjustable for 200-215-, 216-235-, and 236-250-
volt mains, is completely screened, and is connected
to the mains through a combined quick-break switch
and knife-contact mains plug.

Wireless
World

MAY 4th, 1932.

The volume control' and combined wave-range and
radio-gram switch are mounted in the top left-hand
and right-hand corners of the panel respectively.  An
external volume control is required for the gramophone
pick-up, and the volume control in the receiver should
be set at minimum and the tuning control adjusted to
the top of the medium band when reproducing gramo-
phone records to prevent radio interference.

Excellent Quality of Reproduction.

Looking back on the performance of the set during
the period it has been in our hands, there can be
no doubt that the quality of

reproduction 1s the feature

N

lasting  impression.  The
tone is full-bodied without

SPEECH

% which has created the most
COoIL

-—
-

showing any evidence of a
bass resonance, and the
highest musical frequencies
come through crisply with-
out being strident. Were it
not for the absence of back-
ground noise and the reduc-

tion in heterodyne inter-
ference, it would be difficult
= to defect the 5,000-cycle
cut-off provided by the
tone  compensator  asso-
ciated with the output
valve. In view of the suc-
| cess  with  which  high-

‘| frequency interference has

!
1

REGULATING
RESISTANCE

NS
VRVAVAY

b —— "

been disposed of, it is
gratifying to find that mains
hum has been dealt with

l equally effectively. Even

11 duning intervals in the programme hum

—

L is inaudible outside a radius of two or
three feet from the loud speaker fret.
With the set working solely from
the pick-up on the self-contained frame
aerial, the reception of fifteen to twenty
stations can be relied upon on medium
waves and eight or ten stations on long
waves. Making use of the directional

Circuit diagram of the Pye type MM transportable.

The controls are simple, and the main tuning dial
is operated by an edgewise drum mounted in the bottom
right-hand corner of the panel. The dial is calibrated
in wavelengths, and is illuminated by a dial light
ingeniously mounted on a rotatable star wheel which
facilitates casy replacement. Matching the mains-unit
control on the left-hand side is a trimming control
marked with suitable graduations. This control is pro-
vided to ensure accurate ganging at different parts of
the wave-range, but the performance of the set depends
only to a secondary degree on the setting of this control,
and there is no fear of a station being overlooked if
the trimmer does not happen to be accurately adjusted.

The input circuit consists
of a frame aerial with coupling coil for external aerial and earth.

properties of the frame, the band width
occupied by the Brookmans Park
transmitters could be reduced in Central
London to about fifteen metres. On
long waves the sclectivity is sufficient to give easy
separation of Daventry and Radio-Paris, and, under
favourable conditions, Kénigswusterhausen can be
received between these two stations. An external aerial
considerably increases the range, but the selectivity
is naturally reduced. Nevertheless, there is no diffi-
culty in separating the London Regional and National
transmissions at a distance of five miles from Brook-
mans Park on a 5oft. outdoor aerial.

The complete set weighs only 36 Ib., and lifting
handles form part of the design of the cabinet, which
is made in polished figured walnut, with the charac-
teristic Pve loud speaker grille.

B 16
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NEWS of the WEEK.

Current Events

Post Office and Relay Stations.

HL Post Office, il is understood, is
taking steps to prevent recurrence
of certain irregular transinissions by local
relay stations. It has come to the notice
of thie authorities that several ot the relay
stations have been departing from the
terms of their licence by including in
their transmissions items such as local
dance bands and vocalists, which do not
figure in the ordinary broadcast pro-
grammes. Such practice, it is contended
i1s an infringement of .the monopoly of
the B.B.{". The relay stations, of which
there are about 120 in various parts-of the
country, work under a Post Office licence
which allows them to select programmes
of any transmitiing station, either British
or foreign, but expressly forbids them to
originate programmes of their own.

Ireland’s One Per Cent.

ESPITE the introduction of spon-

sored progtammes, the Irish TFree
State wireless estimates for the coming
vear assume a deficit of £7,620. The
estimated revenue from licences is given
as £16,000; from advertisements, £5,000;
and from (lustoms tax on wireless ap-
pavatus. £60,000.

The number of licences issued during
the vear 1931-1932 was 28,683, the number
of valve sels leing 24,968, and crystal
sets 3.716. This indicates that only 1
per cent. of the population is at present
interested in wireless broadcusting. The
revenue from sponsored programmes was
estimated at £1,500.

Senator  Connolly, the Minister tor
Posts aud ‘T'elegraphs, announces that it
i1s hoped to have the high-power station
at Athlone temporarily in action in time
for the broadcasting of the Eucharistic
Congress cevemonies iu July,

A Listeners’ Strike?

FUR the first time in European radio
history, a really effective protest has
been rvegistered by listeneis. LIhe sad
news reaches us fram our Danish corre-
spondent, who reports that figures just
issued show that 50 per cent. of the
licensed listeners in 1931 have failed to
renew their licences. Ouly 250,000 hLave
paid for subscription, and the enemies of
State-controlled broadeasting declave that
this is on accountl of the poor quality of
the programmes. On the other hand, the
station directors themselves declare that
the sole reason is the serious money short-
age.  Possibly the truth lies between
these two contentions.

““ Small Ads.” at Whitsun.

HE advent of the Whitsun holidays

necessitates slight alterations in our
printing arrangements. Miscellaneous ad-
vertisements for our issue of Mayv 18th
should therefore be received not later thau
by first post on Wednesday, May 11th.

B l7
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Radio at Paris Fair.
in the

DEHPITE the financial crisis :
French vadio trade, it is understood
that wireless has a good representation
at the Foire de Puris, which opens to-day
at the Porte de Versailles, Pavis. The
Fair remains open until May 19th.

A Practical Pioneer.

MAN who can be rightly regarded as

one of the first practical wireless
ent,lneem in this country ﬁgures in the
news thix week. Heis Mr. R N. Vyvyan,
who has retired from the service of the
Marconi Company. After building the
first high-power wireless station at oldhu
in 1900, he built a similar transmitter in
Anierica, and the two stations effected
wireless telegraphic <ommunication be-

MR. R. N. VYVYAN, who has retired
from the Marconi service after many
years as engineer-in-chief.

tween the U.S.A. and ISurope for the first
time. In 1908, after six years' service
in Canada, he returned to England and
began .1dvoc‘mnu a scheme for wireless
Impelm] communication. The fivst con-
tract for a chain of stations was made
with the Post Office in 1812, and work
was proceeding under Mr. Vyvyan’s
direction when the war broke out.

The coustruction of secret sevvice
stations occupied his tune in the early
part of the war. Later he obtained a
contract from the Admiralty for the cou-
struction of fourteen Empire radio sta-
tions, the whole sclieme being put into
effect in nine months. After service in the
Royal Fiving Corps Mr. Vyvyan went to

www.americanradiohistorv.com

in Brief Review.

America on a British war mission. In
1919 he was appointed engineer-in-chief
of the Marconi Company. The invention
of beam wireless led to new contracts,
and Mr. Vyvyan became responsible for
the engincering design, construction. and
organisation of the beam stations, In the
summer of 1930 he was appointed engi-
neer-in-chief of Imperial and Inter-
national Communications, Ltd., while re-
taiinng his appointment with the Marconi
Company.

Mr. Vyvyan will continue to serve the
Marconi Company as consulting engineer.
Meuanwhile, he is interesting himself in
other radio consultative work and parti-
cularly in radio diffusion.

When the Pye was Opened.
O Pye Radio, Ltd., we offer our warm
congratulations an  concluding o
financial vear which- has broken all
records, business showing an mcrease of
over 60 per cent. compared with the pre-

ceding year, the net profit being
£122,676. Even in an admittedly good

vear tor radio, such results testify to the
company’s unremitting efforts to provide
the public with -attractive and reliable
upparatus at an economtc figure.

** Radio House "’ for Paris.

ARIS may have its *‘Radio House "

in the very newr future. A project
which seems likely to be carried through
provides for the establishment of broad-
casting headquarters 1 the building in
the Place de la Bourse formerly occupled
by the Chamber of Commerce.

Too Nervous ?

HERE is QOslo’s lady announcer? An

unconfirmed report reaches us that
the “speakerine” who was appointed to
the post has returned to pll\mte lite after
being found *“ too nervous” to suslain
her duties at the microphone.

New Aircraft Radio Chain.
W’IRELESS plays an important part
in the organisation of the new
weekly  African air mail service from
Croydon which was inaugurated on Wed-
nesday last. Along the 8,000 miles route
from Britain to the Cape, which is now
opeu for passengers as well as imails,
sevenleen speeially equipped wireless
stations keep in touch with the aircraft
while in flight.

The ‘¢ Gambrell-Halford.”

HE ¢ Gambrell-Halford 7 1s the full

name of the superheterodyne radio
gramophone described in our issue of
April 20th, and the makers. Halford
Radio, Ltd., of 39, Sackville Street,
London, W.1, ask us fo state that a seven-
valve D.C. version of the set is also sup-
plied.
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Wireless
World

WIRELESS ENCYCLOPEDIA

HEN a condenser of C
microfarads is  connected
across a coil of L. micro-

henrys inductance, as shown in
Fig. 1, the wavelength to which the
circuit is tuned is given in metres
by the well-known expression
A=1885¢LC. Assuming the in-
ductaince to be constant and the
capacity variable, it is clear from
this expression that the wavelength
is proportional to the square of the
capacity. Now, if the tuning con-
denser is of the ‘“squarelaw’ type,
the capacity at any setting is pro-
portional to the square of the angle
of rotation from the ‘‘zero”’
position, and, since the wavelength
is proportional to the square root of
the capacity, it follows that the
wavelength to which the circuit is
tuned is directly proportional to the
angle of rotation of the condenser
rotor from ‘‘ zero.”” This, of course,
implies that there are no stray
capacities in parallel with the main
condenser,

The graph showing the relation-
ship between wavelength and con-
denser scale reading is a straight
line passing through the origin O if
produced downwards, as shown in

Fig. 2. The actual curve, however,
I
-
S
E L _ZC
(e =
(
2
FIG.1
' o a5 e0 735 80
' DIAL READING
| FIG.2
Fig. 1.—Simple tuned circuit. Fig. 2.

—Wavelength calibration with square-
law condenser.

bends at the lower end Dbecause it
is impossible to design a condenser
with zero minimum capacity; but
this does not in any way upset the
theory if the condenser is correctly

designed.
The point at issue here is the fact
that over practically the whole

tuning range, a given change in con-
denser setling produces a definite
change in wavelength.

GANGING (of tuned cir-
cuits). The name applied
to the system of mechanic-
ally coupling together the
variable condensers of two
or more tuned circuits, en-
abling simultaneous tuning
_of all circuits to be effected
by means of a single control
knob.

It is quite obvious that if there
were two identical coils tuned by two
similar condensers, both of the latter
would have to be set to the same
angular position to tune the circuits
to a given wavelength, assuming no
stray capacities to be present to
upsct matters.  But in practice the
tunced circuits comprise integral parts
of a complete receiving circuit, and
it is impossible to retain the simple
conditions already considered.

As an example, a simple band-
pass filter with two tuned circuits will
be chosen, the arrangement being as
shown in Fig. 3. Here the loading
of the aerial upsets the first funed
circuit, and the grid-to-cathode
capacity of the valve affects the
second. Coil screens or cans will
also affect the inductance values of
the coils.

Stray Capacities.

Let us first consider that the in-
ductance wvalues of the coils are
changed from the normal value L to
new cffective values L, and L,, as
shown, neglecting for the moment

* the cffects of stray capacities.  To

tune to the same wavelength con-
denser C, will have to be set to
an angle 4, and C, to an angle
#,. Now, it can be shown quite
simply that if each condenser rotor
is revolved by an angle o to
(A, +a) and (A, + a) respectively, the
wavelength of each circuit will be
increased by the same amount when

square-law condensers are used,
despite the inequality of the in-
ductances.  Thus, by accurately

ganging the condensers at any one
wavelength, the ganging will hold

wWWW americanradiohistorv com
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with

good over the whole range, still
assuming therc are no stray
capacities.

In practice, however, it is a
moderately easy matter to obtain
coils whose inductances arc matched
to within one per cent. or so of each
other under working conditions, and
the condensers can be ganged so that
their capacitics are equal for all set-
tings of the common spindle. BRut
usually the stray capacities thrown
in parallel with the tuning con-
densers are not equal, and special
provision has to be made to com-
pensate for their effects. This is

\#IQ

Fig. 3.—Two tuned circuits comprising

a simple band-pass filter. Conditions

for ganging C, and C, are considered
in the text.

done by connecting across cach
main condenser an auxiliary ** trim-
ming’’ condenser whose capacity
can be adjusted. These trimming
condensers are set so that the fotal
extra capacity in parallel with each

-main condenser is the same; with

the main condensers set at, or near,
the minimnm capacity, each circuit
is tuned to a signal by adjusting its
trimming condenser. Then, if the
circuits are tuned to a signal near
the top of the wavelength range, by
rotating the common spindle of the
main condensers, it should be found
that both circuits are fairly
accurately in tune.

Modern gang condensers nsually
have trimmers incorporated, and the
end vanes of the rotor of each sec-
tion of the main condenser are some-
times slotted radially to allow final
accurate matching to be effected
over the capacity range, this being
done usually by the manufacturers.

B 18
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TIMING WIRELESS ECHOES.

Professor Appleton’s Expedition to the Arctic.

N the middle of July of this year

a party of British scientists will

proceed to Norway to carry
out a series of special wireless experi-
ments within the Arctic Circle.
This expedition, together with an-
other which is going to Fort Rag, in
Canada, for the study of meteorolo-
gical and magnetic conditions in the
Arctic, constitute the British contri-
bution to the special work to be
carried out during the International
Polar Year, August 1932—August
1933. Similar expeditions, Doth
radio and meteorological, are being
sent out by other countries so that
there will be a unique opportunity of
solving many of the outstanding pro-

blems involving wireless transmis-

sion and magnetic and nreteorolo-
gical conditions.

Probing the Upper
Atmosphere.

It is very gratifying to note that
the proposals for carrying out wire-
less experiments within the Arctic
Circle originated in connection-with
the researches carried out in this
country under the auspices of the
Radio Research Board of the Depart-
ment of Scientific and Industrial Re-
search.  These researches have
shown that it is possible to probe
the electrical regions of the upper
atmosphere using wireless waves
projected vertically upwards. The
waves are reflected back and by

E 19

A general view of Tromsd, North Norway.

timing themn and observing  their
characteristics when they arrive
again at the ground onc can deduce
the density of the upper-atmospheric
ionisation and the way it is strati-
fied. The Radio Research Board ex-
periments, which were the first of
their kind, have shown that the elec-
tricity is distributed chiefly in two

ILE two electrical layers—

known as the Kennelly-Heavi-
side and the Appleton—which per-
meate the upper atmnosphere are
shortly to be subjected to interesting
radio tests carried out in the Arctic
Circle by a party of British
scientists, including Prof. E. V.
Appleton, F.R.S., whose work is
already well kuown to readers.

layers.  The lower of these layers,
situated at a height of about sixty
miles above the ground, is the well-
known Kennelly-Heaviside layer of
which we have heard so much in
recent years. This is the layer which
reflects the long and medium wave-
lengths used in broadcasting and
causes the fading of these signals at
night.  The upper, or Appleton,
layer, which extends from 130 miles
upwards, was discovered by Pro-
fessor E. V. Appleton in 1927, and is
responsible for the reflection of short
waves such as are used in beam
transmission.

www americanradiohistorv com
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Up to the present the properties
of these two ionised layers, the exist-
ence of which has recently been con-
firmed by radio engineers in America
and Italy, have been studied only in
temperate regions.  The eclectrical
density of both layers is found to be
greater by night than by day, the
clectrification being restored every
day by the action of the sun. Dur-
ing the night-time it steadily dis-
appears. At present it is only pos-
sible to speculate concerning the
nature of the solar radiation which
causes this day-time replenishing of
clectricity.  Is it due to ultra-violet
light or is it due to the action of
swiftly moving atoms shot out by the
sun? At present most of the evi-
dence is in favour of Professor S.
Chapman’s theory that ultra-violet
light causes the Appleton layer and
that high-speed particles are the
cause of the Kennelly-Heaviside
layer.

Ultra-Violet Light.

Professor Appleton, who is him-
sclf to lead the British wireless ex-
pedition to Tromsé, is of opinion
that wireless experiments carried out
within the Arctic Circle should throw
valuable light on these points, since
the effect of ultra-violet light should
be less, and the effect of moving
particles greater, the nearer one pro-
ceeds 1o the North Pole. Another
problem on which the work of the
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Timing Wireless Echoes.—

expedition is expected to throw light
Is"that of the connection between
wireless and the aurora. It is a
very striking fact that the bottom of
auroral displays comes down to a
height of sixty miles, which is just
the height of the Kennelly-Heaviside
layer. Is the same agency respon-
sible for the aurora and the Ken-
nelly-Heaviside layer?

The site of Tromsé, in Norway
(6gdeg. N., 19deg. E.), was chosen
because of its suitability for auroral
observations; there is an auroral
observatory already therc. Although
a watch will be kept on long-distance
transmissions, the chief work of the
party will be concerned with trans-
missions from a special local station
sending out  signals  consisting  of
short pulses. By photographic and
cathode-ray  recording  the  echo
pulses from the upper” atmosphere
will be studied.

According to present arrange-
ments the party setting out in July
will consist of Professor Appleton
and Mr. G. Builder, of King’s Col
lege, and Mr. R, Naismith and Mr,
W. C. Brown, of the Radio Research
Station, Slough, This party will
ercct the stations required and carry

Wilreless .
Worla

out the initial experiments. In ths
light of these the full programme of
observations to be carried out during
the rest of the Polar Year will be
finally decided on and carried out by
two observers who will be left there.
A preliminary survey of the condi-
tions at Troms6 has already been
made on behalf of the party by Mr.
R. A. Watson Watt, of the Radio
Research Station, Slough.

TRANSMITTERS’ NOTES.
The Spring ¢ Call Book."”

The spring edition of the Radio Amu-
teur Cull Book Magazine is now avail-
able, and copies may be obtained from
My. I T Carter, Flat A, Gleneagle
Mansions,  Streatham.  Owing to ™ the
present rate of exchange with U.S. AL,
the price has had to he raised to 5s. 6d.,
post free.  The present issue has heen
increased to 200 pages.

A W.A.C. Ace.

My, H. L. O Heffernan (G5BY), the

first: British amateur to gain the WA

MAY Jth, 1932,

certificate for telephony, "has recently
achieved a lightning record in warking
all continents on telephony in three con-
secutive nights between March 14th and
16th. The reports received on his sig-
nals weve : Afrvica B8, QSA5; Asia R7,
QSA5; North America R7, QSAS;
Oceania R5, QSA4; South Ameriea R4,
QSA3.

Short Waves and Eruptions,

A correspondent remarks on the start-
ling change in short-wave working fol-
lowing the volcanic disturbances in
South America.  Writing ou April 14th,
he says: ¢ During the late afternoon and

cavly evening there has been a great
abundance of stations on both 7 and
14 me., and 1nost signals  ave  tremen-

dously strong.  Nearvly all stations hear:l
are situated in Europe; and  countries
sach as France, Holland. Belgivn, ete.,
which a week avo were not audivle i
the evenings, have been coming through
very well indeed: in  fact. last night
there were so anany strong  signals on
7 me. at about 19.00 G.ALT, that it was
almost impossible to receive any statio
withont interference from two v more
other stations at the same time. Unfor-
tinately, T was not able to get an the

(Italy) occupies a commanding site.

’

ON THE ADRIATIC. The new Marconi 15-kilowatt broadcasting station at Trieste
The upper picture shows the transmitter,
which operates on 237,7 metres.

e hide on Toesday nicht, hut 2PHT
told me thit he heard dozens of 17.8.A,
stations amd quite 4 number ot Cubuan,
Canadinn,  Panama. and others I'he
most peculiar thing was that he logyed
e Indign and an Austrabipn station
after 25.00 G M.T. an 7 me., and T think
that this veception is most rnnsual, Al
though 1t 1s purely conjectnre on mv
part, the onlv theoryv that T can sucgest
too explain this sudden change in con-
ditions is that the voleanic dust wlich
iy hemng blown 1nto the an 1s acting as
n reflector, a kind of premature Heavi
side Layver, and thus many stations are
heamrd that would have skipped had thev
reached  the actual Heaviside laver, T
miay be totully wrong i this respect. hut
1t ts the only theorvy which  comes ta
mind at the moment to expliin tha
unusnal conditions, ™

Tt will be interesting to learn whether
other  readers have  had shuilar
experience.
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BROADCAST
BREVITIES.

By Our Special Correspondent.

Queen’s Hall for B.B.C.?

AVE the B.B.C. lost the chance of

obtaining the Queen’s Hall at a low
cost?” That they are now casting an
acquisitive eve over the building uo one
doubts, following the rather pamnful dis
covery that the concert studie in Broad-
casting House is not nearly large enough
for its purpose. (It is unalle to accom-
modate the B.B.C. National Urchestra.
hence the decision to rvetain the  ware-
house " studio for at least another two
vears.)
A Missed Bargain.

In 1927, at the time when the B.B.C.
‘‘rescued ' the Promenade Concerts, the
Queen’s Hall could probubly have bleen
hought for £20.000. a sum which has Leen
spent six tines over in the mere furnish-
ing of Broadeasting House. But condi-
tions have changed. and I shounld be very
much surprised if the B.B.(. conld still
secure a real bargain.

Luxury In New Headquarters.

By the wav. tales recalling the Avabiun
Nights reach me concerning the luxury
(there can be no other word if the tales
are fvue) which has been permitted in
fitting out certain of the office apartments
in Broadcasting House. Naturally these
stories revolve around the niore sacred
parts of the building which. at present.
no journalist has been permitted to enfer.
I lhear of offices resembling drawing
rooins. of dummy windows, filled with
stained ginss. let into the walls and
illuminated from behind.

First Impressions.

What, on chance visits. I have alrveady
heen able to see in Broadcasting House
has struck me as tasteful and efficient-
looking, withont being too palatial. In
other words, the building appears weil
designed to represent the dignity and
importance of DBritish broadeasting.

Dedicated.

The consecration of the religious studio
having been found impossible, owing to
the existence of a vaudeville studio
underneath. the officials have overcome
the difficulty by having it dedicated.
The ceremony wus conducted a few days
aco by the Rev. Pat McCormick.

Since then M. Stephan has been using
the religious studio for his French talks
tu schools.

©“n ™ =] =]

Broadcasting in Danger.

BROAD(‘ASTING seems in danger of
- ‘“missing the boat 7 at the Madrid
Conference in August. A Berlin friend
tells me of a communiqué just issued by
the German Ministry of Posts which
mentions that the coming conference will
not concern itself with European wave-
length probiems. ““The only broadcust-
ing matter to be considered,” says the
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DE PROFUNDIS,
‘““Radio House '’ in Rome.

report. ““is whether the wavebands at
present reserved for broadcasting i all
parts of the world should be widened or
contracted, depending upon the needs of
more vital radio services.”

Fighting for Recognition.

It seems to me that the B.B.C. and
other European broadeasting officials have
in front of thein a hard fight, in which
the (to us) important question of kilo-
cycle separation wiil be quite submerged
in the lavger problem of secuving suitable
recognition of  broadeasting by  the
Governments of the world.

[ R R ]

Scoitish Regional Tests.

HE  new Scottish transmitter at

Westerglen, near Fualkivk. is now
radiating its first transmissions intended
for public’ reception, on a wavelength of
376.4 metres. Normal service conditions
are beiny observed. so the general per-
formance should Dbe the same now as
when the transmitter repluaces the exist-
ing stations at Glasgow, Edinburgh, and
Dundee.

When to Hear the New Transmitter.

The present schedule (Sundays ex-
cepted) 1s as follows :—

Mornings: 11.5 a.m. to 11.45 a.m.

Nights: Mondays, Wednesdavs, and
Fridays: 11.15 to 12 nudnight. Tues-
days, Thursdays, and Saturdays: 12.15
am. to 1 a.m.

These reception tests will he continued
for a short time until the transmitter
begins to radiate portions of the daily
programmnie.

(=] e e “n

The Royal Command Performance.
N May 30th listeners will hear the
Variety Artists’ Benevolent Fund

Command Performance relayed from the

London Palladium. This event has been

broadcast on several previous occasions

www americanradiohistorv com

One of the undzsrground studios in the magnificent new
Note the rotating ventilators in the roof.

and is the greatest event of the vaude-
ville year.  Music-lull  artists  seek
eagerly to be included in the programuie,
which, prior to the performance, is sub-
mitted for Thenr Majesties’ approval.

N B}

Sunday Dinner Broadcasts.

EFORE ‘‘economy " became a house-

hold word six months ago, it was
indicated in these columns that a change
in Sunday broadeasting  was  imminent.
When, however, financial saving became
the order of the day, ihe question was
shelved.

From 12.30 p.m. Onwards.

Still anxious Lo meet the desires of
listeners, the B.B.C. (iovernors have now
consented to the introduction of ligh
musical programmes on Sundays hetween
12.30 to 2 p.m., o and after June 5th:
next.

What Sort of Programme ?

Visions of slow foxtrots and subdued
vaudeville can be disnissed at once.
The Corporation remains determined not
to alter in any way the general characte:
of the Sunday programmes, despite
romowrs to the contrary, but I am given
to understand that the musical accompani-
ment to our Sunday dinner will not be
dull or heavy.

What of the Paris Broadcasts ?

I suppose that the muajority of British
listeners will welcome the innovation.
Others will almost certainly tune into
Puris as usual, the truth being that, the
B.B.C. grapes having been so long with-
held, many people have learnt to suppart
life without them and seek their rare and
refreshing fruit elsewhere.

Any Port in a Storm,

If, as The Wireless World recently
forecast, the British programmes from
“Radio Pavis’' are curtailed, the B.B.C.
will prove a useful standbv.
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Nuts to Crack.

Instructive Problems and their Solution.

HE present series has been started by 7'he Wireless World
for the benefit. of readers who like to work out little prob-
lems for themselves and be sure that the results they

obtain are correct. At frequent intervals wireless problems are
presented, and in the following instalment the answers are given
with the methods of working them out. and hints on possible
points of difficulty. Problems 38 to 40 have been previously
given. and below the answers appear, whilst auother set of prob-
lemis is included this week for treatment m the next instalment.

QuestioN 38.—The working grid bias of a certain
amplifying valve is 5 volts negative. When the
plate potential is 100 volts the steady anode current
is 3.45 mA., but when the plate volts are increased
to 120 the anode current is 6.25 mA. What nume-
rical information can be drawn from these figures?

Answer—  Angde A.C. resistance = 7,143 ohms.

Anode power dissipation in first case=
0.345 watt.

Anode power dissipation in second case
== 0.75 watt.

Since the working value of grid bias is specitied, it
may be taken that for the given values of anode voltage
the valve is working on the ‘‘straight’ part of its
characteristic. With this constant grid bias, an in-
crease of 20 in the working value of mean plate voltage
is found to result in an increase of 2.8 mA. or 0.0028 A.
of anode current. Accordingly,

Anode AC. Increase of anode volts

Increase of anode current

resistance ==

50028 /0143 ohms (assuming grid volts constant).

The figures given may also be used to ascertain the
power dissipation at the anode for the two plate vqlt-
ages cited. The anode dissipation represents the mean
power expended in the valve by the steady electron
current from filament to anode; it is given in watts by
the product E x I, where E is the mean anode potential
in volts and I is the mean anode current in amperes.

When anode potential = 100 volts, dissipation = 100 x
0.00345, which equals 0.345 watt.

When anode potential =120 volts, dissipation = 120 x
0.00625, which equals 0.75 watt.

QUESTION 39.—A four-valve sét is supplied with L.T.
current from a 6-volt accumulator. The two H.F.
and detector valves each take 0.1 amp. at 2 volts,
while the power valve takes 0.25 amp. at 6 volts.
If the earlier valve filaments are arranged in
parallel, what should be the value of the voltage
limiting resistance employed, and what is the total
current taken from the accumulator?

0.55 ampere. 2

The scheme of connections is shown in the accompany-
ing figure, in which F represents the filament of the
power valve and f{, f, f those of the earlier valves, R
represents the value of the voltage reducing resistance.

Fach filament { consumes o.1 amp., and thercfore

Answ.r—13.33 ohms;
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0.3 amp. must pass through R. Now, the working
voltage across the three filaments f is 2 volts, leaving
a balance of 4 volts to be dropped across R. Hence
the value of R is obtained from the equation
R == _E_:i:13.33 ohms.
I o3
The total current drawn from the accumulator is

The resistance net-

work referred to in

Question 39. Valve

filaments are shown
as F and f.

evidently the sum of that passing through R and that
taken by the power valve, i.e., it is 0.3+40.25 or 0.55
a.mpere.

QUESTION 40.—Two stages of resistance amplification
are arranged so that the external load resistances
have each four times the value of the anode A.C.
resistances of the valves. The magnification factor
of each valve is 15. What is the overall voltage
magnification of the amplifier?

144.

The formula used to calculate the actual voltage
magnification of a single stage resistance-coupled
amplifier is: Magnification=R/{R+R,) x p where R
denotes the value of the external load resistance and
R, and p are the anode A.C. resistance and magnifica-
tion factor of the valve.

In the present example the actual values of R and R,
are not given, but, as will appear, these are not neces-
sary for the solution of the problem when the ratio of

Answer

. oy s . R .
R to R, is known. This ratio5- =4, or R=4R,, while

R,
n=1I5.
For one stage of the amplifier, therefore,
. . R
Nlagnlﬁcanon:‘ﬂ;;————_r"—Ro % 15 =4 x 15=12.

Since the effect of the second stage is simply to
amplify the voltages attained by the first stage in the
same proportion, we may estimate the overall voltage
amplification of the two stages as 12 x 12=144.

NEXT SERIES OF PROBLEMS.

QuEsTION 4T.—At 256 cycles per second a certain loud
speaker has an impedance of 5,000 ohms. What would be a
suitable turns ratio for transfermer coupling at this frequency
to a power valve whose A.C. resistance is 2,500 ohms ?

(QQUESTION 42.—A resistance of 1,000 ohms is placed across
a dry battery of 120 volts, and the P.D. of the battery is
simultaneously found to be 100 volts. What is the internal
resistance of the battery?

QUESTION 43.—A power valve whose u is 4 and A.C. resist-
ance 3,600 olins works into a load of 3,000 ohms. If the
R.M.S. voltage input at the grid is 33 volts, what is the
A.C. power in the load? .
NUTCRACKER.

B 22 .
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LLaboratory Tests

ON NEW RADIO PRODUCTS.

A NEW LOGARITHMIC HORN UNIT.
Made by Messrs. L. 8. Units, 46a,
Lonsdale Road, Bavies, London, S.W.
this unit is equipped with a massive cross-
type permanent magnet having a diwmeter
of 74in.  The moving-coil has an impe-
dance of approximately 12 ohms, and the
air chamber above the diaphragm is fitted
with a specially shaped central cone,
which deflects the pressure waves into the
throut of the horn. A specially designed
folded logavithmic lorn with a 24in.
square flare has been produced for this
unit.  Our tests were cavried out with this
combination, and the first thing to attract
atteution was the exceptionally high sensi-
tivity and  acoustic efficiency.  The
general level, judged when listening to

“L.S. Units'’ log-
arithmic horn
with 24-inch
square flare.

(L2ft) The
permanent
magnet
moving
coil unit.

deciliels

music, wus
higher than that of any moving-coil-cone
Toud speaker so far tested.

approximately two

Frequency  tests revealed a low-
frequency cut-off at 80 cycles, but the
effect of this in the general reproduction
was partly masked by a resonunce at 100
cvcles, with the result that there is no
apparent lack of bass vesponse. In the
middle and upper registers the output is
well inaintained up to 5.000 cycles, and
there is an appreciable response above this
up to 12,000 cveles, though at a consider-
ably reduced level.  There can be uo
doubt that where it is possible to accom-
modate the logarithmic horn this tvpe of
loud speaker is well worth considevation
as an alternative to the moving-coil cone,
as the sound oulput obtained for a given
input is definitely superior. The price of
thie moving-coil unit is £6 10s., and the
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horn costs £3 15s.

A compleie loud

speaker in cabinet form is also available
al £14 10s.

“L.S. Units”’ loud speaker in cabinet
form.

PIONEER SIX-POINT SWITCH.

Made by the Dioneer Manufacturing
Co., Cromwell Ilouse. Fulwood IPlace.
London, K.C.1, this switch counsists of two
distinetly separate sets, each with three-
spring contacts, and when the plunger is
pulled out each set is joined together hy
separate contacts on the spindle. It can
Le described as a dual three-point switch,
and would seem suitable for wave-change
purposes where two separate cirenits ave
used, as it obviates the need for ganged
switches. .\ square scclion spindle is
fitted which facilitutes screwing home the
knol after mounting the switch on the
panel.  The price of this model is 2s. 9d.

Pioneer dual three-point switch.

PIFCO ALL-IN-ONE RADIOMETER.

This is a D.C. mulli-range measuring
and testing instrument providing facilities
for measwing high- and low-tension
voltages, anode cwrrent, and making con
tinuity tests of circuits and valves. The
two voltage vanges read 0-250 and 0.6

www.americanradiohistorv.com
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volts respectively, while the current range
is from O to 40 mA. A three-volt batlery
consisting of two small cells is housed in
a recess 1n the back of the case; this
provides she vequired potential for testing
valve filaments and when making con-
tinuity tests.

To uscertain if a valve filament is
intact it is necessary ounly to insert the
valve in the holder provided, while for
continuity tests the two leads supplied
are plugged inlo the Alament sockels of
thie valve-holder and the free ends em-
ployed to pick up connections befween
various parts of the circuit,

Considering the price of the instrument
is hut 42s., the order of accoracy attained
on all raunges is exceptionally high. In-
deed, the limitations impos:d by tho
accuracy with which the scale can be read
represents the largest error recorded at
any part of the scale. Close reading is
areatly facilitaled by a parallax mirror
by the aid of whicli the 6-volt scale can
be read accuriately to one-tenth of a valt,
while on the 250-volt vange the error will
he of the order of 1 per cent. at full
scale,

Over the milliamp. range it is just
possible to read to within the nearest 0.5
mA. with certainty, which represents the
largest error meb with during our test
of a specimen instrument. The instruc-

Pifco multi-range measuring and
testing instrument.

tions regurding the nuse of the millianmy.
range must be adhered to and the special
spade connector provided must be used,
as this serves us a link to connect the
stem of the terminal with the metal hase
and so bLrings into cirenit a shunt resist.
ance. On both the 6-volt and the 250-volt
ranges. two milliamps. give a full-scale
deflection, so that the internal resistance
works out at 500 ohms per volt in both
CiUSeS.

The instrument is of foreign manufac-
fure, and supplies are obtainable from the

Provincial Incandescent TFittings Co.,
Tid.. Pifco House, ITigh Street, Man-
chester,
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PAILLARD TWO-SPEED GRAMOPHONE
MOTOR.

This motor is of the induction type. and
is available with windings suitable either
for 200-250 or 100-150 volt A.€. mains.
The special feature of the design is the

Paillard two-speed induction gramo-
phone motor.

provision of a control on the governor by
means of which the turntable can be run
at the regulation speed of 78 r.p.m. for
ordinary records or at 33 r.p.m. for special
records, such as those used in conjunction
with talking films.  The indicator con-
trol is carvefully adjusted at the works,
and tests revealed that the above-men-
tioned speeds are maintained to within
1 r.p.m. The workmanship is well up to
the standard one expects in wotors of
Swiss manufacture, and the torque is suffi-
cient to play records of the deepest cut
without appreciable diminution of speed.
The price, as illustrated with metal base
plate, is £5 15s., or without base plate
£5 5s., and supplies ave obtainable from
the Apollo Gramophone Co., Ltd., Apollo
House. 4-5, Bunhill Row. London, kE.('1.

CLARKE’S ATLAS PENTODE
OUTPUT CHOKE.

This I.F, choke has bheen designed
especially for use 1 conjunction with
pentode  output valves, and is

Wireless
World

is possible, even though the impedance
of the latter ‘is between 320 ohms and
8,000 ohms. Where low-resistance Jowd
speakers ave used the special transformer
usnally supplied must he vetained, as pro-
vision is nol made for matching in the
case of a low-impedance speech coil.

The choke 1s rated tuo cary up to 60
mA of D.C. withont auy substantial
reduction of the inductance.  Measure-
ments made fullv substantiate the maker’s
clahus in this respect. as it will he seen
from the curve here reproduced that the
inductance is sensibly constant over the
full vange of ND.C. to which the choke was
snbjected. The average inductance is a
shade over 30 henrvs. which is ample for
the normal range of pentode valves in
use  to-dayv. The
= D¢ resistance - of
the sample tested is
450 ohms,

The makers are
H. Clarke and (o.
(M/er), Ltd.. Atlas
Works, Old  Traf-
ford, Manchester.
and the unshrouded
model type C.P., as
iltustrated. sells ul
the modest ficure of

17s. 6d.

PRESSLAND SAFETY LEAD-IN.

Made by  Pressland Products, Ltd.,
Hampton-on-Thames,  Middlesex.  1his
lead-1n tube possesses two sdistinetive fea-
tures.  Not only does it ensure complete
immunity from danger in the event of
a lightning. discharge striking the aevial.
hut it affords a means of varying the
selectivity, since it incorporates what is
in effect a small variable condenser, The
illustration shows the general form of
construction, A being the ebonite body,
in one end of which is a hrass tube C,
and screwed into this is a brass rod B.
terminating in the outside aerial terminal

T T T T T T
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Clarke’s Atlas Model
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C.P. unshrouded vari-
able ratio pentode
output choke.

Inductance curve of Clarke's Atlas tapped pentode

output choke.

effect an auto-transformer affording the
choice of nine different ratios between
1:5 and 1:1 inclusive.  Satisfactory
matching of the valve and lond speaker

T. This rod passes through a large clear-
ance hole in the lug F which serves as a
lightning spark-gap; the small terminal E
Leing joined to the earth connection.
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An chonite sleeve D 1is inserted in the
brass tube C, so that as the plunger P
is pushed in the capacity between these
two increases, hut when fully in the tip
of the plunger butts against the exten-
sion of the rod B, short cireuits the con-
denser, and gives a straight-through con-
nection between the aerial and the set.

The maximum capacity available is

0.000124 mfd., while the minimnm value,
allowing sufficient of the plunger inserted
to give it support. 1s 0.00002 mfd

TO AERIAL LEAD

TO AERIAL TERMINAL
ON SET

Construction of Pressland safety lead-
in tube with selectivity device.

The price of this model is 3s. 6d.. and
there is, also, another model without the
safety gap costing 2s. 6d.

coco
‘CHANGE OF ADDRESS.

Ward and Goldstone. Ltd., and Remax,

Ltd., who have been associated in the
London district for seme vears, have
decided to act independently -in tie
future.

Ward and  Goldstone, Ltd., have

acquired. therefore, new premises at 3,
Percy Street. London. W.C\1, to which
address all  correspondence should be

addressed.
ococoo

CATALOGUES RECEIVED.
Loewe Radio Co., Ltd., 4, Fountain
Road. Tottenham, London, N.15, now
manufacture quite an extensive range of
components, full details of which are

‘wiven in their latest catalogue.

The latest catalogue recently issued by
Radio Instruments, Ltd., Purley Way,
Croyvden, contains 40 pages of descrip-
tive matter dealing with their extensive
range of components and receivers. It
is well illustrated. and much useful data
are given in the form of curves.
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The Editor does not hold himself responsible for the opinions of his correspondents.

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

¢ The Wireless World ’ 21st Birthday.
CANNOT allow this important event to pass without sending
vou my most sincere congratulations for the editorial staff s
considerable contribution to the wonderful progress made since
I was handling advertisements for I'he Wirelsss World when
it was only published fortnightly.

From my clients’ point of view, I can assure vou that the
integrity of vour journal and its veliability in the matter placed
hefore its readers has secured their untailing support for any
announcements they have desired to make to the ever-growing
number of radio enthusiasts who regularly buy Britzin's oldest
wireless jowrnal. PARRS ADVERTISING LIMITED,

London, W.C'.2. H. Freeman. Director.

SHOULD like on behalf of the Halifax Wireless Club to

congratulate T'he Wircless World on attatuing its majority
and to wish it and its staff ““ many many happy returns.”’

I can truthfully say that T have not missed an issue since
the Leginning of 1919 and have always found it full oi good
things.

The wain noints 1 like abour your paper ave its consistency.
its free’om from “stunts’ and the general reliability of and
modesty of claims for its designs.

We all hope for its combined success in the future.

LOUIS J. WOO0OD,

The Halifax Wireless Club Hon. Sec.

Velume Level.
From Mr. Noel A<hhridge, Chief Engincer of the 130",

HAVE read with interest the editovial comment which appears
in youwr issue of April 13th. I gather that you consider the
mean depth of modulation should be adjusted in accordance with
the tvpe of programme itein being broadeast, so that the strensth
produced in the listener’s room is strietly consistent with the
nature of the progranmme. Yon also state that the B.B.C. is in
the habit of broadcastimg speech items at greater strength than
musica!l 1tems.

I venture to suggest that the whole question is not quite so
simple as would appear from your comments. ldeally. one coutd
so adjust modulation that the highest average modulation con-
sistent with distortionless output wus only used in the case of
those items which would he expected to make the most noise,
sueh as a symphony orchestra. Starting from that ‘basis one
would then presumably adjust all iteins to be in proportion, the
wealkest item being, perhaps, a woman’s voice. If this were
done 1t wonld be found that the mean modulation. for example,
“with a woman's voice. would be havely alhove the *“ mush” level
so far as a large nnmber of listeners are concerned, and one
would have the mnfortunate state of affairs that interference
was at its worst during speech, when intelligibility should be at
its highest. It is perfectly true that if everv listener lived in
an area of field strength greater than, say, 10mV. per nietre.
such au arrangement ight perhaps he practicable, at any rate
to a considerable extent. It must be remembered, however, that
there are thousands of listeners living in aveas where the field
strength is low and where reception is difficult, Loth from the
point of view of the absolute strength and from the point of view
of interference of all kinds. For this reason it is essential that
the degree of modulation during speech shall be kept reasonably
high. By this I do not mean that the average modulation should
be as high as during a svmphony concert. The actual state of
affaivs is that speech is hroadecast at such a level that the peaks
are approximately 6 decibels helow the peaks of Land items,
etc. Naturally, the speech will he louder than the soft passag:s
of music. Lnt if it were cut down any more T am afraid 1t would
be at the expense of thousands of listeners living in the outer
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limits of the service area. At the szme time I do not think
anyone would wish the soft aud loud passages of music to le
levelled up mevely to get over this difficulty. However, if it
were not for the question of interference, and the fact that many
veceivers have no factor of sufety at all, we should Inoadecast
speech at a still lower level.

Finaily, 1 would like to sugzgest that some of vour remarks are
not applicable to average comlditions, and the fact remains that
very few complaints are received on this subject.

London, W.C.2, N. ASHBRIDGE.

Automatic Grid Bias.

REGRET that in my article on antomatic grid bias in your

issue of April 13th, Fig. 6, showing a grid-blas svstem for

a push-pull ontput, was given incorrectly. - As shown, R, R_, C
form a bridge circuit. and assuming balanced valves. R, plays
no part; therefore the recommended alternative—omission of
R, and the use of electrolytic condensers at C—is in fact the
ouly satisfuctory alternative. unless a transtormer with two
separate secondaries is available. M. G. SCROGUGIE.

London, S.15.19.

Quality and Frequency Range.
"THE letter from Mr. L. R. Merdler in vour issue of April
Zth contains mueh that is misleading, Lut it does, at least.
advance an idea, which is more than many of the 5,000 cycle
school have done. His idea seems to be that the artist, the
transmitter, and the receiver be considered a source of enter
tatnment for the listener, and as such 18 susceptible to certain
liniitations which should be realised and allowed for.

We pet enough *‘ canned music ™’ in the gramophone and the
“ talkies,”” and since radio is capable of something much better
than this, why should we not have it? A\ restriction of the fre-
quency bhand is advocated only by those who cannet design for
hetter pertormance, who. since tliey cannot see liow to improve
their apparatus, advise that appavatus should not be imnproved.
Surely it cannot be ““in the hest interests for future progress
that radio shonld Le spoiled for the sake of the incompetents?

I would point ont one or two false premises in Mr. Merdler's
letter. It is unnecessary for a piano maker to make pianos of
mordinate length; the piano as made has a fundumental fre-
quency range as oreat as the orchestra, and the fuadamental
frequencies can lLe reproduced almost perfectiv by apparatns
having a top cut-off at 5.000 evcles. However. the piano, in
common with nearly all other instruments. has a harmonic range
up to 15.000 or 20,000 cycles. and it is the harmonics which give
each nstrument its particular quality of tone. For artists * to
develop a new technique to play upon this most modern of new
masical instruments ~’—by which I suppose he 1means thal soumds
should be emitted in the studio ouly if they can be veproduced
by a 5.000-evcle limit receiver—implies that all musie whieh has
ever been composed must not be hroadcast ; that new broadcast
music should be written between about two octaves' range. or
that electrical oscillators giving pure notes Le used instead of
musical instruments ; that all speakers should have their mouths
move or less filled with food : that no incidental noises to plays
be allowed : that vaudeville be cousigned to eternal silence : and
that a whole host of our favourite hroadcast items be discou-
tinued. I venture to suppose that th's kind of teclmique would
not be in the hest interests of radio.

A receiver and loud speaker to reproduce up to 10,000 cvcles
need cost no more, nor be bulkier than the ovdinary set and
speaker; the improved reproduction obtained from this ex-
tended frequency range is obvious to anyvone who has heard it,
so why are radio sets made with a 5.000-cycle limit? I can see
no other answer bni-—technical incompetence.

Isleworth. H. A, ITARTLEY.
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The Directly Fed Transformer.

IN the issue of 7'he Wireless World dated March 23rd, 1932,
vou published a letter from Mr. H, H. Dyer, in which he
makes an interesting claim on behalf of the divectly fed trans-
former as an inter-valve coupler.

AMr. Dyer states that the effect of the coupling condenser in
the cases of resistance, choke, or parallel fed transformer is to
ruin attack.

As one whase sule interest in or knowledge of radio or electri-
city has been derived fron about six years’, more or less, intell-
gent reading of 7'he Wireless World, it is with counsiderable
diffidence that I question the fundamental soundness of the
reasoning of an engineer of Mir. Dyer’s qualification; Lut it
appears to me that since the earth return of the directly fed
transformer must be coinpleted through a condenser, the A.C.

MAY 4th, 1932,

H.F. Push-pull.

NE of the chief advantages of the push-pull circuit is that

it almost entirely eradicates feed-back. For this reason

it has been embodied in the new push-pull power grid detection
system, where its adoption permits of additional benefits.
Why not use it in connection with the design of H.F. stages?
The accompanying circuit shows a suggested arrangement of
two screen-grid valves in push-pull. 1t is doubtful whether
the unselective single circuit H.¥. couplings used in many ecases
at present render increase of effective valve amplification at !l
advisable. unless efficient constant square-peak band-pass coils
are substitoted.  The new push-pull arrangement suggestad
would seem {o meet crying needs in the direction of short
wave H.F. amplification.  The great preventive of effective
amplification heve, hitherto, has been the ennormously increased
tendency towards feed-back,
found when dealing with these

high  frequencies. Push-pull
cirenits should allow of a sub-
stantial improvenent.
Furthermore, if the new 7-
metre band begins to fill up with
local phone and television
stations and with statious main-
tained by big shops, emporinms,
schools, churches, ete., as seemns
possible in a locality like l.on-

i

don, a double superheterodvne
receiver might become necessary
to gain the required selectivity
—with the fivst 1T, stage work-
ing on thirty metres or so nd
the second, for which the ordi-
nary broadcast set would coine
in handy, working on the long
waves. In such a set the 30-
mefre LF. stage would have to
pull its weight, and here push-
pull would seem to solve the
difficulty.

In  construneting  an experi-

f?_

mental push-pull  short - wave
stage. the S.G. valves, which
may be of the variable-mu type,

current in this method is subjected to the same form of distor-
tion as in the other methods. Similar considerations seemingly
apply to the output stage.

It would appear that the ouly case in which Mr. Dyer’s claim
could be sustained is when each valve is fed from a sepuarate
H.T. accumulator, in which case shuuting condensers could be
omitted. H. L. TAYLOR.

Baruet, Herts.

Variable Selectivity.

AM a comparative rovice in things “wireless.”” and so per-

haps this adurission will prevent the shouts of derision from
vour expert readers if I mention whal is perlips a simple
matter,

Is it not possible to design a receiver with rarialie selectivity ?
The modern band-pass tuning results in side-band cutting at
8 ke., and in cases helow this. This is, of course, necessary
on some parts of the dial if we are to have passuble selectivity,
but in some cases 1 10 ke. separation would be sufficient and
wonld give us better quality of reception. Also we are not all
under the shadow of a hroadeast transmilter, and it does seem
to me a pity to cut quality all the time whether ultra-selectivity
is requirved or not NOVICE.

100 Division or 180 Degree Scales?

T seems Lo me that some attempt should be made to settle this
question. I feel sure that a consensus of opinion from
readers of 7'7e Wireless World would be of the utmost value,
and one on which we could sufely standardise.
London, W.C.2. LT.-COL. . D. OZANNE,
Wingrove and Rogers, Ltid.

had better be mounted with the
screening grid terminals as close together as possible, These
should be joined by a short lead whose centre is immediately
connected to one terminal of the decoupling choke, which
must be m efficient short wave component. Also, each screen-
ing-grid terminal must be connected immediately to one terminal
of a mica 0.01 mfd., or higher value, fixed condenser, whose
other terminal must be connected iminediately to the cathode
of the same particular valve,

Layout of parts must be for efficiency and not, as often hap-
pevs, for looks. Decoupling should be complete and thorough.

Careful attention to these maiters should eusure good results,
and a respeclable increase in amplification may be looked for.
The writer will be interested to hear of any results obtained
by experitmenters in this direction,

Glengormley, Belfast. R. M. STBBETT.

Where are the Oscillators?

HAVE read with intervest the letter appearing in your issue

ot April 13th from your correspondent. E. Lytton Brooks,

No doubt by this time certain of your other contributors will
have rushed into print with words to the effect that such sets
as oscillate on the aerial are out of date, and the neighbours
of Mr. E. Lytton Brooks should obtain up-to-date sets, which,
it is genevally taken for granted, do not cause interference.

I thought so—until it recently caine to my notice where violent
and prolonged oscillations were causing intevference, and npon
location the interfering set was found to be a supposedly latest
five-valve superheterodyne, not, however, of British origin.

The set is of the permanently oscillating and interfering type,
supposedly up to date, but obviously a confounded nuisance to
ail the neighbours of anyone who purchases such a thing.

Davyhulme, Manchester. H. A. R.
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READERS’ PROBLEMS.

When Anode Volts are Needed.

READER uotices that the anode
voltage applied to the detector of the
“Power Radio-Gram * is slightly less
than that customary when * power grid ™’
detection is employed. He asks whether
any advantage (in quality of reproduction)
would be guined, at the expense of a
cerfaln  amount of magnilication, by
fitting a detector coupling resistance of
lower vaine, and thus increasing the
working anode voltage of this wvalve.
The unode voltage vequireinents of a
power grid detector are bound up with
the signal input voltage with which the
valve is called upon to deal. In the
““ Power Radio-Gram ** this is not large.
as an intermediate L.F. stage is employed
between the detector and output valve.
Without this stage, much more anode
voltage would certainly be needed, but,
as it is, no advantage would result from
the proposed change,

The Complete Anode Circuit.

HE conductive unode circnit of a

valve, whatever its function, com-
prises the anode circait lond, a decoupling
resistance (if fitted), and the source of
H.T. supply. But the circuit does not
end here, and it must not be forgotten
that a conductive path must exist between
the valve cuthode and the negative H.T.
terminal.

We are inclined to think that neglect of
the last-mentioned part of the civeuit is
responsible for the failure of a corre-
spoundent to “eclear” a fault in his H.¥.
stage.  He describes at length the mea-
sures that have been taken in testing.

that H.T. voltage is applied between
anode and cathode of the valve. This 1s
of the indirectly heated type, connections
being as in Fig. 1 (a). If a disconnection
exists between the cathode terminal and
bias vresistor, in the vesistor itself. or
Letween the resisior and the carth line,
there will be an interruption in the anode
cireuit which will aceount entirely for a
failure to obtain H.F. amplification.
These details should be checked, and it
should be borne in mind that the con-
tinuity of the external anode circuit of
any valve is best tested either by taking
a current readiug or measuring the
voltage hetween the annde and cathode
terminals of its holder.

It should be added that when the valve
is biased as in Fig. 1 (b), our reader’s
test is much more likely to be conclusive.

Volume Level.

HE evils of side-bund cutting, in the
matter of attennating high notes. are
well kuown, but there is a subsidiary
effect that is not generally appreciated ;
the appavent level of volume is reduced
considerably when the higher modulation
frequencies are not passed in due pro-
portion to the L.F. amplifier.

For instance, a reader who 1s using an
output valve which is vated to deliver
2.000 milliwatts to the loud speaker tells
us that painfully obvious signs of over-

loading uve observed lony betore volume:

"

reaches a ‘vealistic ”” level.  He adds
that veproduction is dull and ““lifeless,”
and that the anode current of the output
valve is normal.

From his description of the “ H.F.”

+H.T.
H.F. CHOKE
o |

BIAS
RES.

e —H.T
(a)

Gj——————) +H.T.

—H.T.

BIAS
RES.

|

(b)

Fig. 1.—When testing the continuity of an anode circuit there is a tendency
to forget that it comprises the cathode (or filament) connections of the valve.

and has confirmed the fact that the H.F.
valve and all associated components are
in order by using them temporarily in
another set of similar design. He states
that the corvect voltage (allowing for
extra cwrrent drawn by the meter) is
faund to exist between the anode terminal
of the valve and the metal chassis.

But this does not mean of necessily

B &y

end of the set, we are strongly inclined
to think that excessive high note loss is
taking place, with the result that the
output valve is overloaded by low-
frequency signals; impulses in the middle
register, and rather higher, which largely
determine the apparent volume, are not
present in anything approaching equal
strength.

wWWW americanradiohistorv com

‘! HESE columns are ve-
{ served for the publication
of matler of gemeral interest
arising out of problems sub-
mitted by our readers.

Readers requiring an individual
reply to their technical questions
by post are referred to ““ The
Wireless World” Information
Bureau, of which full particu-
lars, with the fee charged, are
to be found on the next page.

Aerial for the ** Monodial.”

\/X]E are asked whether the *° Monodial

Super’  would give satisfactory
results with a relatively inefficient indoor
cerial (described by our corvespondent),
or whether it would be worth while to
erect un outside aerial, which can be done
in tois case fairly easily.

We ure here dealing with an unusually
sensitive ~et, and the total number of
stations receivable with it is not groatly
influenced by the efliciency of the aevial.
Indeed. couditions in the ether are seldom
czood enough to allow full use to be made
of a highty-efficient collector.

But there is another aspect to the
question; an inefiicient aerial implies the
need for using a great deal of the
amplifying power of the set for long-
distance reception, and this will in-
evitably be responsible for a certain
amount of valve hiss or background noise.
With a good :erial, the necessary nmount
of amplification, for equal signal strength
wonld be much less, and so the background
would be quieter. All this applies, to
some extent, to cvery kind of set.

In Spite of a Broken Winding.
IT is quite possible for a superheterodyne

receiver tn eive sionuls—of a sort—
even when a complete disconnection exists
in the secondary winding of an inter-
mwediate-frequency  transformer. When
this happeus. theve always remains a cor-
tain amount of capacity between the two
coils, which acts as a very inefficient
form of coupling.

Writing to us on the subject of a
superheterodyne  which is not giving
goud vesults, a reader states that there
“does not appear to he continuity ”
threngh  the second L.F. transtormer
secondary, but lie supposes that this com
ponent must be in order. as the set pro-
vides audible signals. He would be well
advised to make a conclusive test of the
winding and its connections; unless con-
tinuity exists, proper results cannot be
ohtained
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Double Condensers.
IGH-CAPACITY paper condensers,
consisting of two or more elements

built into a single case, are in fairly com-
mon use. Almost invariably, one side of
each element is joined intemally to a
common terminal ; when the condenser is
put to its normal use in by-pass or de-
coupling circuits, this terminal is con-
nected to earth.

Apart from this use, a number of dif-
ferent capacities can be obtained by
making the appropriate connections to the
external terminals. A case of this sort

Wireless
World

length is receivable. By transferring the
aerial to the tuned grid circuit of the
detector (with a small condenser inter-
posed) this disability is removed, wave-
lengths of from 200 metres npwards being
heard at good strength. Information is
requested as to the probable cause and
cure of this trouble.

In the absence of full details regarding
the receiver, the obvious thing to say is
that the inductance—or the stray capacity
—associited with one of the tuned cir-
cuits before the detector stage must be
much too high. But if this were respon-

| |
DEOPL {DEQE
~BARALLEL STNGLE UNIT

Fig. 2.—Three different values of capacity may be obtained by making the
appropriate connections to a double condenser.

is brought up by a reader, who has a con-
denser consisting of two elements of
1 mfd. each. He asks how the componeni
should be connected to give an effective
capacity of 0.5 mfd.. which he requives
for use in a parallel-fed L.F. transformer
circuit.

An effective capacity of half a miero-
furad will be obtained when the two
elements are connected in series us shown
in the accompanying diagram, from whicih
it will be seen thal the “ common’ ter-
minal is ignored. IFor the sake of com-
pleteness, and for the benefit of other
readers who may wish to use a condenser
of this sort for other purposes, we also
show in the diagram the necessary connec-
tions for obtaining the sum of the indi-
vidual capacities of the elemeuts hy con-
necting them in pavallel,

Stable or Unstable?
CORRESPONDENT states that his
“2-H.F.” set works extremely well

on wavelengths above 300 metres, hut
that no station whatsoever of lower wuve-

sible it would probably have been equally
obvivus to our reader, and we are in-
clined to suspect that the real cause is
the still-{too-prevalent trouble of in-
stability at the lower end of the wave-
range. No mention of this is made in
our correspondent’s letter.

Sometimes the detector-grid ecircuit
becomes choked when the H.F. amplifier
is in a state of violent self-oscillation, and
the usual signs of instability, such as
heterodyne notes, etc., are not evident.
However, the change from stability to
instability is not usually very sudden,
and, somewhere in the ,region of 300
nietres, we expeact there is a position on
the tuning scale where the fact that the
H.F. amplifier -is oscillating *“ gently
will be plain if a careful test be made.

Wave-range Switches.
READER tells us that his receiver
only gives good results on the long-

wave band, after what he describes as a
certain amount of ‘“ juggling ”’ with the
wave-change switeh knob. This would

WORLD"”
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a faulty switch, but he argues
the switch contact is poor the
should manifest itself on the
band.  In the.set in question

indicate
that if
tronble
medium

switching is arranged in the conventional

maunner by short-circuiting the long-wave
sections of the windings.  The switches
are inaccessible, being built into the coils,
and our correspondent is unwilling to dis-
mantle them until he is quite sure that
the effect described is not due to some
entirely different cause,

We agree that the most common wave-
range switch fault is in the form of a
failure to effect a short-circnit in the
medium-wave position. -But in  the
present case it would appear fairly cer-
tain that the switeh contacts are insufli-
ciently spaced, and so they often fail to
separate properly.  We fear that it will
be necessary to dismantle the built-in
switches, and to bend the contact springs
apart,

Eliminating the Frequency
Changer.

\VE‘ are asked to describe the correct

method of procedure in making a
preliminary test of the *“Single Diul
Super ” by eliminating the frequency
changer and L.F. amplifier.
has made several minor alterations to the
published design; he has also adopted a
different layout, and he suspects that his
failure to oblain entirely satisfactory
results is due to one of these causes or to
the nse of an unsuitable component,

It is always a good plan tor make a
test in this way. and we suggest that the
set should first be arranged to work as a
simple combination of band-pass filter,
detector, and pentode output stage. 1n
this condition the local station should he
receivable at fair strength.  The neces-
sury alterations are made as follows :(—
Disconnect terminal No. 1 of L, from the
0.01 nufd. condenser, and join this coil
terminal directly to the 0.0002 mfd. grid
condenser, after having disconnected the
condenser from the L F. transformer
secondary.  The grid leak should be
joined between grid and positive filament
terminuls of the second detector.

Information Bureau.

CONDITIONS OF THE SERVICE.

Our querist

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

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

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

(4) Questions should be clearly written and concisely worded
in order to avoid delay. -Where enquiries relate to trouble
experienced in receivers built to specifications in T’he Wireless
World a complete account should be given of the trouble, and
especially the symptoms.

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

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

(7) Particular makes of components cannot, in general, be
recommended, but advice will he given as to the suitability
of an individual component for a particular purpose specified
by the enquirer.
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FRE2UENCY RANGE AND QUALITY.

W subjects put up for debate through the
columns of The Wireless World have provoked
so much interest as the quustion of frequency
range and quality of reproduction, and it is

particularly interesting to. read the  correspondence
on this subject now beihg published. It wonld be
quite  impossible  to  attempt  to publish - all  the
communications which have Dheen received on  this
subject, so that we have had to pick out those letters
which seem to be of special interest and leave unpub-
lished a large number which, in their subject matter,
really overlap those which we have selected.

The General View,

The general opinion, with one or two outstanding
exceptions, appears to be that, in broadcast transmis-
sion, we should strive to obtain as wide a frequency
jange as possible, m order to ensure faithful reproduc-
tion. But, as broadcasting is organised to-day, we
have got to compromise somewhere, and it is on this
point, of deciding between the ideals of quality and
the very practical problem of accommodating broad-
casting stations in the cther, that we have to make
our compromise. Most of us want to strive after the
ideal, bnt we must be carcful to sce that we are not,
in fact, ““cryving for the moon.”” If onr Dbroadcast
transmitters were capable of putting out the full range
of the audio-frequency spectrum, how far should we
then be in a position to benefit from it?  Great strides
have, we know, been made during the last two or
three years in the design of broatleast receiving ap-
paratus, and we may anticipate progress at at least
an equal rate in years to come; but, taking our position
to-day, we should find that only a limited number of
receiving cquipments, at a cost far bevond the means

A7

of more than a few individuals, would be capable of
even approaching the point where they could do justice
to ideal transmissions.  Again, lest we tend to argue
the necessity for Dbetter and better reproduction to a
point where it becomes an absurdity, we must stop a
monicnt to consider the effect of the acoustic conditions of
the room in which the broadcast reception is to take
place, and, perhaps more important still, the physical
ability of the individual listener to do justice to these
ideals.

Room Acoustics—

The acoustics of the room will influcnce reproduction
to a very marked extent.  Reflection from walls, stand-
ing waves, and absorption of certain {requencies at
the expensce of others, due to the naturc of furnishings,
all combine to influence the result, and straight-line
frequency response, if present in the reproducer, would,
in the vast majority of rooms, cease to be anything
like straight-line by the time it reached the individual
Hstener’s ears.

—And Our Ears?

And then what about onr cars? It has been stated,
on good authority, that four out of five people over
forty years of age have impaired hearing, and the
defects in hearing are mostly of a nature which affect
our frequency-response curve, so that we arrive eventu-
ally at a position where thé majority of individual
listeners might expect to have to adjust the frequency-
response curve of their Dbroadcast reproducer to suit
their individual cars before it could be said that thev
were listening to a faithful reproduction of the original
broadcast. '
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Modern Methods of Correction for Sideband

Cutting.

By W. T. COCKING.
T seems by now to be fairly well understood that
ne matter how great be the wmount of sideband
cutting in a sclective recciver the high audible
frequencies can always be brought del\ to their
correct relative strength by employing the principle of
compensation in the low-frequency circuits.  Since this
Is the case it is not absolutely cssential to cmploy
band-pass filters in high-quality receivers, although in
many cases they provide the most convenient means
of obtaining high sclectivity without a loss of quality.

Be that as it may, thcre can be no doubt that
compensation will become increasingly used in future
reccivers, and, in fact, it may with adv antage be added
to many existing sets, particularly those of the older
tvpe in which a consid(mble high-note loss exists. It
1s of considerable importance, therefore, that the various
methods by which the required compensation can be
obtained should be understood, for they are so simple
that they can rapidly and casily be applied to existing
receivers and amplificrs which
suffer from high-note loss.

It should be clearly under-
stood at the start that all
compensating circuits, with one
exception only, act, not by

. . oy g ,
increasing the amplification of and high-note

HERE are many recervers in use to-day
m which a good measure of selectivity
15 obtained without the use of band-pass
Silters, as a result of which sideband cutting
loss must

Let us consider, first of all, the application of com-
pensation to a resistance-coupled amplifier, the skeletorn
circuit of which is shown in Fig. 1. For our purposes,
we can consider that the amplification is the same at
all audible frequencies, as, in actual fact, it will be if
it be properly designed with this end in view. Now, it
is well known that the stage amplification obtainable
depends upon the relative values of the coupling
resistance R and the valve internal anode A.C. resistance,
and that the greater the valuc of R the greater is the
amplification, until the limiting factor is reached when
the amplification is nearly equal to the amplification
factor of the valve itself.

Now, suppose that we wish to amplify a frequency
of about’ 5,000 cvcles ten times as much as the low
frequencies below 1,000 cycles, and that the amplifica-
tion of these frequencies below 1,000 cycles is to be
sensibly uniform. This is quite a likely case, when a
considerable amount of sideband cutting is present in
the H.F. circuits of the receiver.
It is obvious that we can im-
mediately reduce the amplifica-
tion to one-tenth of the valve
amplification factor by using a
low value of coupling resistance

mezitably take R; with a 10,000 ohm wvalve,

the high frequencies above  Place. ["”””""’/" the ligher audible fre- such as the AC/HL, for in-
normal, but by reducing the (UGNGLLS fqaid he ”’“0“"? i fh_"” correct stance, we should require a
amplification of the low fre- proportion by comparatively simple com- coupling resistance of only

quencies to a sub-normal value.
From the point of view of com-
pensation, of course, this is
unimportant, bul in practice it leads to low cfticiency,
and, in extreme cases, an additional stage of L.F.
amplification may be required. The only circuit which
will, in itself, act to give increased amplification of
high frequencics, is, unfortunately, only uscful wlhere a
verv moderate amount of compensation is neceded, and
is thus of smaller value than alternative methods,

pensating circuits which are here described
in detail.

1,110 ohms. The amplification,
however, would still be constant
at all frequencies,

The Inductive Circuit.

If, now, we insert in series with the coupling resist-
ance an inductance L (Fig. 2) of such value that its
reactance at low frequencies is negligible in comparison
with the value of the resistance R, and its reactance
at high frequencies is high in comparison with the

A8
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Putting Back the High Notes.—
internal resistance of the valve, then we shall obtain
at least some measure of compensation. It is obvious
that at low frequencies the amplification will be
unaffected by the presence of the inductance, and =0
will be determined only by the value of the resistance R,
while at high frequencies it will be the inductance

which determines the amount of amplification.
This is clearly brought out by curve 3 of Fig. 3,
which shows the amplifica-

tion to he expected when a
choke of 0.3 H. is used
with an  anode coupling
resistance of 1,000 ohms
\
Fig. 1.-—The usual
resistance - capacity
circuit in which the
amplification is ap-
proximately uniform ()
over the audible fre-
quency range.
. b —H.T.
andd a valve with
an internal  resist- T,
ance of 10,000 F1§ 2. —Thehani]{ditilcjn (')tfha 1(l>w-
ohms. It will be imnductance _choke wi a low
- B value of resistance R, turns the re-
scen that, for our sistance-coupled circuit into a

present purpose, the simple tone corrector.

curve 1s not ideal,

since it is not flat for frequencies below 1,000 cycles;
the amplification at 1,000 cycles is twice that at 100
cycles. In addition, the amplification at {frequencies
around 5,000 cycles is only about 6.8 times that at
low frequencies, so that the compensation ratio is
too low.

The Parallel Resonant Circuit,

In sccking to improve these results our first wim rust
be to increase the compensation ratio withount fuvther
reducing the efficiency, and so we must strive to obtain
the highest possible amplification at the highest fre-
quency which we wish to reproduce.  Suppose, there-
fore, that we shunt the choke in the circuit of Fig. 2
by a condenser C of such valne that the circuit resonates
at the highest frequency. Provided that the choke
resistance is reasonably low, the impedance of the
circuit, which is shown in Fig. 4, will be very high
at reronance, and the stage amplification at resonance
will be practically cqual to the valve amplification
factor.

A condenser of 0.003 mfd. shunted across the same
0.3 H. choke will give a resonance frequency of 5,300
cycles, and the results to he expected under the same
conditions as before are shown by curve 1 of Fig. 3.
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It will be seen that curves 1 and 3 are almost the same
for frequencies below 1,000 cycles, but that curve 1
shows the Tull amplification at 5,300 cycles. We have
thus obtained a compensation ratio of 10:1, and <o
partially fulfilled our initial conditions; the amplifica-
tion at 1,000 cyeles, however, is still greater than we
require.

Such a compensation curve would only be suitable
for cases where sideband cutting extended far into the
sideband range, and would give excessive amplification
of the middle frequencies with average receivers.  Now,
it is obvious that, provided always that the choke
resistance is negligible, whatever ratio of inductance to
capacity we employ, the amplification at resonance will
remain the same.  The amplification at low frequencies,
however, is determined by the value of the resistance R ;
an alteration of the ratio of inductance to capacity,
therefore, should have the effect of altering the amplifi-

cation only at frequencies a  little  diffevent  from
resonance.
If we use a choke of 0.1 H. inductance, with a

capacity of 0.009 mfd., we shall still have the same
resonance [requency, but the amplification will vary
in accordance with curve 2 of Fig. 3. It will be seen
that this curve is very close to our requirements, for
the amplification ratio is still To:1, and the curve is
now flat for all frequencies below 1,000 cycles.

It will be seen, therefore, that with this parallel-
resonance circuit the characteristics are controlled by
the following factors: The compensation ratio is
governed by the ratio of the valve resistance to the
coupling resistance R, and the greater this ratio, the
greater is the compensation ratio. An adjustable tone
control can thus be secured by employing a variable
resistance for R, The frequency at which the maximum
amplification takes place is controlled in the usual
manner of such resonant circuits by the LC product.
The actual amplification at resonance is independent
of the L/C ratio, provided that the choke resistance
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Fig. 3.—The characteristics of tone correctors; curve 1 is for
the parallel resonant circuit with a choke of 0.3 H. and a
condenser of 0.003 mfd.; curve 2 isfor o.1 H. and 0.009 mfd.;
while curve 3 is for a 0.3 H. choke in the inductance correct-
ing circuit. The vertical scale must be multiplied by the
amplification factor of the valve to give stage gain.

is negligible, which will be the case if a well-designed
air-core inductance is used. The range of frequencies
over which the amplification is uniform is controlled
by the L,C ratio, and the smaller thie ratio the
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Putting Back the High Notes.—
greater the band of frequencies over
amplification 1s secured,

which cven

Transformer Coupling.

So far, compensation has only been considered in
resistance-coupled amplifiers, but, in practice, it is in
transformer-coupled circuits that it will find its greatest
application, owing to their greater ethciency.  For-
tunately, the circuits for
transformer coupling arc
in no way different from
those for resistance
coupling, and either of
the circuifs discussed may
be used merely by con-
necting them across the
transformer primary. A

+H.T.
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employed in a superheterodyne, then the parallel
resonant circuit will be better than the inductive circuit,
since the compensation ratio will increase rapidly at the
higher frequencies just where it is most required.

The parallel resonant corrector has one advantage
over other methods in that the compensation ratio falls
rapidly once the frequency of maximum amplification
is passed. This means, in practice, that the circuit will
form an efficient filter, and help to climinate heterodyne
whistles,

With all compensating circuits there is one danger
which must not be overlooked, and this is connected
with the Tow value of load impedance which, at certain
frequencies, is presented to the valve in whose anode
circuit the corrector is connected. It is well known
that a high load impedance exercises a large straighten-
ing effect upon the valve characteristics, and enables
it to handle a larger input without distortion than it

could in the absence of

parallel  resonant com-
pensating circuit is shown

connected across a trans-

{ormer primary in Fig. 5, i
and, with most trans- ()
formers, the overall fre-

quency characteristic will S

l y i + 6 H.T.

be the same as that for
the compensating circuit

) e B Fig. 4.—A somewhat
in  a resistance-coupled e N i
amphﬁer. correction, and a

It should be noted,  more useful charac-
however, that, as the t“?“t‘cbci" be ob-
resistance R is low in  tained by tuning the

choke with the con-

value, the transformer will e G

amplify much lower fre-
quencies than usual, and

such an impedance.
Now, with tone-correc-
ing circuits, the valve load
impedance is small for Tow
frequencies ; with the cir-
cuits and values given in
this article it is low for all
frequencies below about
3,000 cycles. As a result,
a valve employed as a
tone corrector cannot
handle such a large input
as if it were used in the
ordinary way as an effi-
cient amplifier.  The
compensating circuit,

+H.T.

H.T. therefore, should always

hence, for the same bass reproduction, a trans-
former with a lower primary inductance can be
used.  This opens up a possibility of using
transformers with a higher step-up ratio, and so
partially overcoming the low efficiency of com-
pensating circuits.  Whether or not this will”
prove practicable remains to be seen, for there is a
possibility, with high step-up ratios, that the self-
capacity of the secondary winding may appreciably
modify the tone-corrector characteristics.

Practical Applications.

It will thus be séen that, to a large extent, we can
discuss tone correctors without reference to the type
of L.FF. amplification which is adopted. Which of the
two compensating circuits that we have discussed is of
the greater practical use will not depend upon the L.F.
circuit design, but only upon the type of compensation
which we require. If, for instance, the high-note loss
for which we wish to correct is caused by excessive
shunt capacity in the L.F. circuits, or by sideband
-cutling extending well into the frequency range, the
inductive corrector will be more suilable than the
parallel resonant circhit. On the other hand, if the
high-note loss is due to a loosely coupled band-pass
filter with a verv sharp cut-off, such as might be

Fig. 5.—The connections of the
parallel resonant compensating cir-
cuit are here shown for transformer

be connected as early as
possible in  the chain
of amplifying  valves,
where the signal potentials
are the smallest. In prac-
tice, it is a wise plan to
connect the compensating circuit immediately after the
detector.

It will be seen, therelore, that, provided care is taken
in the choice of the correct type of compensating
circuit for any given case, its application is very simple
and straightforward. Owing to the ease with which
the compensation ratio can be adjusted, there is no
need, in the majority of cases, to calculate the values
of the series resistance R, for it will usually be most
convenient to make this adjustable. It can then be set
at the correct value by ear, and, if desired, the
variable resistance can De mounted on the panel and
used as a tone control.

In conclusion, it should not be overlooked that the
addition of a compensating circuit to an existing amplifier
will inevitably reduce the amplification by the amount
of the compensation ratio. It may be necessary, there-
fore, to include an additional stage of resistance-coupled
amplification to make up for the loss introduced by the
tone corrector; in some cases, however, it mav be
sufficient to substitute a transformer stage.

intervalve coupling.

A 1O
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UNBIASED

Moistening the Magnets.

WONDER if any knowledgeablc

reader can tell me how it is that
moisture las such an cvil effect on
Ioud speaker magnets?  That it has
an evil effect 1 know from Dbitter
experience, but T confess that I do
not know why.

The question arises because of an
unfortunate experience which T have
had with a  succession  of  loud
speakers affixed in my  bathroom,
Being a believer in the old nursery
adage which declares that " he
shall have music wherever he goes,””
or words to that effect, as they sayv
in the Police Court, 1 have not over-
looked the Temple of Hygeta in pur-
suing my policy of having a loud
speaker in every room.

Hilversum, at any rate, is alwayvs
on when I am performing my morn-
ing ablutions, and if T tirc of him,
one of the little Grid Leaks has
standing orders to be ready to put
on bathing records at my word of
command over my network of housc
wiring. My plaint is that after a
comparatively short period of usc
the loud speaker commences to wilt.
At first I not unnaturaily thought it
was due to the cone becoming damp,
but T speedily disposed of this by
trying a horn loud speaker, which
behaved in exactly the same
manner.  Next T suspected that the
windings were  becoming  impreg-

|
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e
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Hilversum in the Temple of Hygeia.

nated with damp, but although a
new winding effected some improve-
ment it was not until I had had the
Istrument remagnetised and found
that it returned to its old pristine
figure that I realised the canse.

A I

“learn the reason why they are

Wﬁﬁ@ﬂ@é@
Warlel

By
FREE GRID.

Subsequent tests in the steamy
atmosphere  of Mrs. Free Grid’s
kitchen confirmed this result, the
condensation of steam on the mag-
nets speedily sapping their strength.
(Don’t suggest the use of condenser
lond speaker!)

I have solved the problem by
using an old large horn Magnavox
loud speaker of 1922 vintage, and it
is doing exceedingly well, having
neither paper cone nor permancint
magnets to wilt,

A Bass Allegation.

WAS surprised to learn from one

of the more prominent persons in
the radio industry, who certaiuly
ought to know what he is talk-
ing about, that when broad-
casting gramophone records
the B.B.C. uses a special hilter
deliberately to reduce the bass.
I am still more surprised to

alleged  to be  doing  this,
namely, because the bass is
already so noticeable in radio
gramophones. If this be true
it simply means that the
B.B.C. are favouring those
listeners who have the good
fortune to be able to afford one
ol these luxury instruments.
It is, however. absurd to sup-
pose that a radio gramophonce repro-
duces the bass to a greater extent
than any good wircless
set, for after all, the
b turntable, motor and
)2} pick-up, which are the
\,] only things that distin-
J guish it from an ordi-
nary good wireless” set,
are out of action when
the instrument is uscd
to listen to a broadecast
gramophone recital.

I can scarcely  be-
lieve, however, that the
B.B.C. arc doing any-
thing so foolish.  The
bass available from a gramophone
record is attenuated enough as it is.
and we have all been struggling for
years to improve matters by using
special bass booster circuits and
pick-ups that have a rising char-

www.americanradiohistorv.com

=
)

acteristic at the lower end of the
musical register.  Surely, then, the
B.B.C. are not deliberately thwart-
ing our efforts in this matter and
leading us on a wild-goose chase.

Women and Wave-
meters.

SE that according to a report in

a Midland newspaper a learned
professor has been pleading that in
future women should enlist the aid
of radio when buying summer
frocks.  They should choose their
garments with scientific accuracy bv
means of wavelength measurements
instead of chattering about colours
as they do at present.  In this way,
he states, they would be sure of
getting the exact shade they wanted.

According to  his ideas, instead
of talking of a dclicate  shade

Bringing science to the sales.

ot pink, they would order garments
whose  wavelength  in the  etheric
spectrum  was  0.000,000,000,734
metres, neither more nor less.

In cases of dispute, instead of
arguing the case expensively before
a High Court judge, who usually
hetrays his abysmal ignorance of the
issue before him by asking such
clementary questions as ““ What is
a camisole?”” the contending parties
would simply  visit the N.P.L.
where a laboratory meter would be
able to settle the exact wavelength of
the material.

As one not without experience,
my ecarnest advice to the professor is
to leave women entirely out of his
calculations; if he honestly thinks
that science and the average woman
can be made to have anything in
common, then the sooner his edu-
cation is completed the better.


www.americanradiohistory.com

474

I sy

Ey A. L. M.

Pre-detector

RIOR 1o the advent of the screen-grid valve in
the autumn of 1927, the bulk of the amplification
in any of the larger sels took place after the
detector, for the very sound reason that to
provide really high gain before it was too difficult for
the ordinary set- bml(lu whether amateur or commer-

Wﬂﬁ”@ﬂ@@@

versus Post-detector

MAY 11th,

v.a
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SOWERBY, MN.Sc.

Amplification.

has almost completely ousted both anode-bend and
ordinary leaky-grid rectitication in all but the simplest
sets. It is not merely that the power detector will
handle strong signals if called upon to do so; it musl
have them if its undoubted advantages are to be fully:
realised,  The modern four-valve receiver, therefore,

cial. Though at first the new valve gave results no is built on the general lines of the ““ Kilo-Mag Feur "'
better than those obtained from two Ingh-frequency  stages,  de-
a necutralised triode, it was soon OR  gsiven  counditions a  certan tector, and output, as suggested
improved, and it became possible in Fig. 3. Put more generally,

to design receivers in which there
was sufficient high-frequency am-
plification 1o provide the detector

receiver 1s

valve with strong signals from
even distant  stations. The

“Kilo-Mag Four,”” described in this article.
The Wireless World in October,
_1928, was one of the carliest
long-range teceivers in which a
detector, operating in this case
on the anode bend principle, fed
the output valye direct throngh a
low-ratio transformer vlth()ut the mterposition of a
low-frequency stage.  Two stages of screen-grid ampli-
fication provided the détector with the necessary signals
to cnable it to do this,

More recently the power-type grid detector, which
gives almost distortionless rectification when operated
by a strong signal, has come into prominence, and

miminm overall amplification i a
necessary.
er low frequency am/)/zﬁmhon should
preponderate is the question discussed in
Perliaps the key to the
position is held by the detector,
definite signal handling capacity must
help to determine which kind of ampli-
Jiration shall be used.

the ])us(nt tendeney is 1o per-
form as much 'nnphhcatmn as
possible  before the deteclor s
reached, and as little as possible
after it.

Carried to its logical conclu-
sion, one arrives at receivers
such  as the ““Variable-Mu
Three,”” in which, as in Fig. 4,
the detector serves also as the
output valve.  This is power
detection at its very best from the
point of view of quality, but some' may consider it
uneconomical in that the valve gives a little more than
a quarter of the output it could yield if handling low-
frequency signals only. For the majority of receivers
it is probable that the present almost universal custom
of feeding the output valve direclly from the detector
provides the fullest development that pre-detector
amplification will reach.

Whether Thigh

whose

Is this present practice

'

IN
A (|

HH

R justified? Have we not
e sacrificed some advantages

in losing the intermediate
low-frequency stage that
at one time was always
included in any receiver
intended to operate a loud
speaker?  With a three-
valve set such as Fig. 1

LOUD SPEAKER

there 1is little choice; a
high-frequency stage, a
detector, and an output

valve is an almost inevit-
able arrangement. The

ﬁ;

difficulty of deciding arises

RID BIAS - :
G when we expand into a

Fig. 1.—With various modifications, a circuit on the lines shown here is the almost invariable
A possible alternative is shown in Fig. 4.

choice when the valves are to number three.

- wwWw americanradiohistorvy com

four-valve set; shall the
fourth valve go in before
or after the detector?

A T2
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Fig. 2.—One of the two types of four-valve set. Developed from Fig. 1 by interposing an intermediate L.F. stage
between detector and output valve.
We will begin by drawing attention to the advantages  demodulated, so that interference is not serious.  With

of keeping  post-detector  amplification  down to a
minimum, and increasing the gain in the high-
frequency amplifier to give the increased sensitivity
cexpected of a four-valve set, making a circuit on the
lines of TFig. 3.

In the first place, there is a gain in sclectivity.
Extra amplification at high frequency normally implies
extra tuned circuits, and every additional tuned circuit
contributes an additional barrier against the unwanted
intrusion of the local station.  The band-pass filter
offers possibility of variation here; a set with three
tuning condensers may have a filter followed by one
stage of amplification, or it may have a simple aerial
circuit  tollowed by two stages.  Assuming  that
variable-mu valves are used, the sclectivity  will be
much the same in the two cases.

More important, perhaps, than the direct influence on
selectivity is the indirect effect brought about by the
bchaviour of the detector valve.  1f this valve is given
s0 strong a signal from the wanted station that it is
loaded up to its hmit, a small accompanying signal
from an unwanted station appears to be largely

the same true selectivity, as determined b_\/"thc tuned
circuils, the apparent sclectivity will be less if the
signal applied to the detector is small, for the demodu-
lation of the unwanted station will be less complete.
The balance of advantage is thus quite definitely in
favour of a strong signal at the detector, with but little
amplification after it.

That the power detector introduces very litle distor-
tion during the process of rectification is undeniable ;
the fact that this advantage can only be had by supply-
ing the detector with a strong signal is another very
compelling reason for putting in the fourth valve as a
high-frequency  amplifier.

Arising out of the fact that the overall amplification
at low frequency will then be smali  there is  the
advantage that the low-frequeney interaction between
stages i1s very unlikely if no intermediate [L.F. stage
1s wsed.  Decoupling and other deviees can often be
dispensed  with altogether, especially if a choke-filter
output is used. In mains scts the limitation of low-
frequency amplification means also that hum will not
be troublesome, and makes it unnecessary to nse more

f

N

H.T.+
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LOUD SPEAKER

-
-
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—_— I —
= . GRID BIAS —
Fig. 3.—A second type of four-valve set. This is developed from Fig. 1 by interposing a second H.F. stage
between detector and aerial.
A .13
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High Frequency or Low?

than very rudimentary smoothing. Hum in the anode
current supplied to the high-frequency amplifier will
only get through to the detector if the screen-grid
valves are rectifying, and so putting the hum on the
received carrier in the form of modulation.  With
variable-mu valves this does not occur, and, though it
would be going too far to omit the smoothing altogether,
it is found that surprisingly great liberties can be taken
in this direction.

Although it is an incontrovertible fact that the com-
ponents associated with a low-lrequency stage are
cheaper than those necessary if a high-frequency stage
is added, the extra smoothing that the former usnally
makes necessary may compensate, or even more than
compensate, for this apparent cconomy.

There are disadvantages, too, in a high-frequency
stage, and the difficulties of satisfuclory design some-
times makes one sigh for the trouble-free and auto-
matic amplification that the alternative low-frequency
stage so conveniently provides.  We have already
noticed the extra selectivity ot the high-frequency stage,
but this has to be paid for in the provision of tuning

Wireless
World

MAY r11th, 1932.

one poiut may cven make it necessary to provide the
receiver with a higher anode voltage than is required
by the output valve, the additional volts being neede
solely to enable the detector to handle a large enough
signal. If the fourth valve is inscrted after the detector,
as in Fig. 2, this difficulty cannot possibly arise,
because the detector output does not neced to exceed a
trifling fraction of a volt.

Avoid Overloading the Detector.

This trouble of delector overload is perhaps  the
greatest argument in favour of output valves with very
high values of mutual conductance ; though they have
their disadvantages, vet, bv demanding only a small
signal voltage for full output, they do very considerably
casc the difficulty of designing the detector stage. The
present fashion for using pentodes in the last socket
is probably attributable far more to the need for an
output valve that will operate on a signal voltage that
the detector will readily provide than to any inherent
merit in the peuntode itsclf.

The problem of detector overload, which is the most

of any receiver in which

A\

!
E
:

| N
b |

al

no intermediate L.F. stage
is used, 1s at its very worst

difficult point in the design
—+H.T.
;i*+H.T.

LOUD i P B T
SO in a superheterodyne. To
0O prevent currents of inter-
mediate  frequency from

getting into  the loud

speaker leads, which would
almost inevitably result in
instability and bad
quality, it is necessary to
insert a choke in the anode
circuit of the detector,

é,‘
q
iz

—HT.| while the need for keeping
the high notes precludes

1| the use of a by-pass con-

Fig. 4—A variation of the usual three-valve circuit, in which the detector is also the output
An ideal arrangement, but inclined to be

valve. There are therefore two H.F. stages.

a liftle uneconomical.

apparatus and in the very great additional danger of
stray reaction and instability that the addition of a
second H.F. stage brings in its train.  These difficultics
may add a good deal to the cost of a set, both in
material and workmanship, by virtue of the grealer
need for screening and careful isolation of one tuned
circuit from ariother. In addition, the second screen-
grid valve cannot safely be made to work at maximum
efficiency unless the screening is exceptionally thorough
so that the gain due to its addition, though very large,
may not be quite all that one would desire. 1f the
fourth valve were to follow the detector these limitations
would, naturally, not be felt.

Another difficulty that tends to arise when the inter-
mediate L.F. stage is omitted is detector overload.
This is peculiarly prominent with the grid detector,
and a good deal of care has to be expended in making
sure that the output valve can be fully loaded before
the detector *“ packs up”' and begins to distort. This

denser of capacity great
cnough to act, even ap-
proximately, as a com-
plete short-circuit to the
LF. currents.  As a result, there is a high I.F. loa
in the anode circuit of the valve, which means that
the L.I*. output it will handle is reduced well below
that with which it can deal in a set using ordinary
H.F. stages. The use of an anode-bend detector, even
at the cost of a little quality, is perhaps a better
solution than the introduction of an intermediate L.F.
stage in a set whose overall amplification is probably
quite high enough without it.  Alternatively, the
detector may be followed by a high-ratio transformer
and a pentode, which will just barvely get the signals
it requires before the detector packs up.

One’s only consolation lies in the fact that a detector
which can only just load up the output valve does
provide a safeguard against an ear-shattering crash
if one inadvertently tunes to the local station with the
volume control full up; instead, one gets horribly dis-
torted cignals at so extremely small a volume that
they are not seriously offensive.

Ay
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High Frequency or Low?

H one wished to add a valve to one of The Wireless
World Superselective receivers there would  be

possible ways of doing it,
as ndicated  schematically
in Fig. 5. The extra valve
might go in as a high-
frequency amplifier pre-
ceding  the  frequency-
changer, as a second inter-
mediate amplifier before the
second detector, or, last of
all, as an intermediate LI,
stage.

The writer would have
no hesitation in voting for
the fundamental H.F. stage
as his choice of the three
possibilitics. It this posi-
tton 1, or the tuned cir-
cult accompanying it, would
provide an additional safe-
guard against the intrusion
of whistles', for these, what-
cver  ther  source,  can
always be prevented if sig-
nals from unwanted stations
can be kept off the grid of
the first detector. In any
case, one would hardly add
a valve to such a set at all
unless it were to enable a
small indoor aerial to be
used; an amplifier operat-
ing on the original signal-
frequency  would then  be

the most logical substitute for a strong signal derived

from a full-size aerial.

By including the extra valve as an intermediate-

-

Wireless

World

177

frequency amplifier there would be a gain in adjacent-

three

Two low-frequency stages giving
a large overall amplification were
*  enbodied in the *‘Power Radio-
recently described in The
Wirgless World.

gram '’

A highly specialised

receiver—-
“The Variable-mu Three’’ — in
which practically all the amplifica-
tion is derived from H.F. stages.

channel selectivity (which is already quite adequate), as
well as an increase in general sensitivity. There would,

however, be no extra safe-
guard against the  stray
whistles to which all super-
heterodynes are prone; in-
deed, the extra amplifica-
tion would make these more
prominent. The main draw-
back to this use of the valve
would “~be  found in  the
tremendous  increase  of
background noise, most of
which arises in the oscilla-
tor, that would accompany
higher amplification  after
the frequency-changer. .
It is hard to find any ex-
cuse, save that of avoiding
possible detector overload,
for using the extra valve
after the second detector.
Only if it were desired to
use a  high-power output
valve, requiring a  strong
signal to fill it up, would it
be possible to claim that
the valve would do better
work as an intermediate
L.F. stage than if it were
added earlier in the set.
Reviewing the various
points touched upon in the
course of these notes, it
seems that the balance is

decidedly in favour of doing as much _amplification as

possible before the detector, and dispensing as far as

1« Why the Whistles 27

The Wireless World. March 2, 1932,

possible with amplification after it.
heterodyne in mind, one might say that in increasing
the sensitivity of a sct one should always add the

With the super-

W INTERMEDIATE SECOND OUTPUT
FREQUENCY DETECTOR VALVE
AMPLIFIER
BAND-PASS FILTER ‘
|
]
FREQUENCY
LOUD
CHANGER SPEAKER
—-I o
i
- | C L A
= a l &
Fig. 5.—Schematic diagram of a superheterodyne—e.g. The Wircless World ** Superselective *’ series. If it is desired to add

a valve there are three possibilities :

www americanradiohistorv com

it may be inserted at a, b or c.
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High Frequency or Low P—
extra amplification as carly in the chain as possible.
In all this discussion, liowever, we have restyicted
ourselves to receivers in which tone-correctfon is not
used.  With the Autotone, or any other type of
" stenodic ’ receiver, which is capable of providing an
enormous degree of selectivity in a single stage, the
main advantage of pre-detector amplification tends to
disappear, while the need for tone-correction makes the
use of at least one intermediate L.F. stage essential.
In the future we may perhaps find that the principle
of tone-correction will become more widely used and
the importance of pre-detector amplification will
diminish, being replaced by post-detector stages with
special frequency characteristics.

Nuts to Crack.

Instructive Problems and their
Solution.

HE present series has been started by The Wireless

World for the benefit of readers who like to work

out little problems for themselves and be sure that
the results they obtain are correct. At frequent inter-
vals wireless problems are preseuted, and in the following
mstalment the answers are given with the metheds of
working them out, and hints on possible points of
difficulty. Problems 41 to 43 have been previously
given, and below the answers appear, whilst another
set of problems is included this week for treatment in
the next instalment.

QUESTION 41.—At 256 cycles per second a certain loud
speaker has an impedance of 5,000 ohims. What
would be a suitable turns ratio for transformer
coupling at this frequency to a power valve whose
A.C. resistance is 2,500 ohms?

Answer—1: 1 ratio.

To obtain the maximum amount of undistoried power
from the output valve, the load in its anode circuit
should have roughly twice the value of the anode A.C.
resistance of the valve. In practice, this is a very diffi-
cult matter to secure, since, in the case of most loud
speakers other than those of the moving-coil type, the
impedance varies greatly with frequency. Conse-
quently a compromise must be struck, and it is usual to
arrange matters from the point of view of one stated
frequency—in the case cited, 2506 cycles per second—
at which the loud speaker is ‘“ matched *’ to the ountput
valve.

In cases where the speaker is coupled to the valve
through an output transformer, the same rule applies.
The load now considered is, of course, that actually
imposed on the anode circuit when the transformer and
speaker are coupled up.  If T denote the ratio of the
number of turns on the secondary to those on the
primary, while Z is the loud speaker impedance at the

Wireless
World

MAY r11th, 1932.

working frequency, we may regard the combination of
transformer and speaker as throwing a load of Z/T*
into the anode circuit. With moving-coil speakers of
low resistance, step-down transformers are, of course,
used, and T is therefore fractional.  We thus see how «
speaker of only a few ohms impedance may, if T be
properly cliosen, act in the anode circuit as a load of
some thousands of ohms.

In the present case the equivalent load operative in
the anode circuit is 5,000/ T* ohms, where T, the turns
ratio, is still unknown.  But we know that this load
should be twice the A.C. resistance of the valve, i.e.,
twice 2,500 ohms or 5,000 ohms. )

Hence 35,000/ T*=35,000 and therefore T=1.
Thus the secondary turns should equal the primary
turns, 1.e., a one-to-one transformer is required.

QUESTION 42.—A resistance of 1,000 ohms is placed
across a dry battery of 120 volts, and the P.D. of
the battery is simultancously found to be 100 volts.
What is the internal resistance of the battery?

Answer—200 ohmns.

This question affords a good illustration of the dis-
tinction between E.M.F. and P.D. in connection with
D.C. circuits.  Without going deeply into definitions, it
is perhaps casiest to think of the E.M.F. as the (otal
actuating force in a circuit (which may be closed or
open) while the P.D. is, as its name implics, the differ-
ence between two forces, or net force operating between
two given points of the circuit. In our example, the
IL.M.F. of the battery is given as 120 volts; this is the
total ‘‘ electrical force ”” or ‘‘ voltage "’ which the
battery supplies to any circuit in which it is connected.
How comes it, then, it may be asked, that the P.D.
across its terminals in the case cited is only 100 volts?

To answer this we must remember that the battery has
itself a certain resistance to electric current; let us call
this ““ internal *’ resistance » ohms. Then it will be
seen that the 120 volts E.M.F. of the battery is called
upon to send current not only through the external
resistance of 1,000 ohms, but also through the » ohms
of internal resistance. By Ohm’s Law, therefore, the
current passing through the circuit will be given by the
quotient of the E.M.F. and the sum of these resistances,
i.e., by 120/(1,000+7) amperes.

Now, the P.D. between the two terminals of the
battery is, of course, the same as that across the 1,000
ohms external resistance. Again by Ohm’s Law, this
P.D. in volts is given by the product of the resistance
and the current flowing, i.e.,

P.D. across external resistance=R x 1
=1,000 X 120/ (1,000 + 1) volts.
But we are given that this P.D. is 100 volts; therefore
1,000 x 120/ (1,000 -+#)=100.
Solving for r
1,800 +7=1,200; 7=200 ohms.

The current flowing is thus 120/1,200 amps.=o0.1
amp. It is now easy to see that the voltage drop caused
by the passage of this current through the battery in-
ternal resistance is IR=0.1 x 200, i.e., 20 volts. The
discrepancy between the known value of E.M.F. and
the measured P.D. is thus explained.
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QUESTION 43.—A power valve whose 1 is 4 and A.C.
resistance 3,000 ohms works into a load of 3,000
ohms. If the R.M.S. voltage input at the grid is
33 volts, what is the A.C. power in the load?

Answer—1,452 milliwatts.,

The R.M.S. alternating voltage introduced into the
plate circuit of the valve is, by definition » x R.M.S.
gridd input voltage, ice., 4x33 or 132 R.M.S. volts.
This mayv be regarded as the total alternating ** force’’
or E.MLF. acting in the plate circuit, and is analogous
to the steady battery E.MUF. in the D.C. case considered
in Question 42. In the present case, the alternating
E.ALF. has to overcome (a) the internal A.C. resistance
or '* differential resistance ' of the valve, and (b) the
external impedance which the anode circuit offers to
A.C. To avoid complicated calculations, (b) is usually
considered to be a pure resistance, though in strictness
it should be pointed out that this is often very wide of
the mark. In the present problem both () and (&) have
values of 3,000 ohms, so that the total resistance in the
anode circuit is 6,000 olims.  The R.M.S. value of the
alternating component of the anode current is thus
IE/R or 132/6,000, i.e., 22 mA. RALS. Since, how-
ever, the load resistance is exactly half the total circuit
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resistance, the effective voltage across 1t will be half the
available alternating E.MF., i.e., 66 volts R.M.S. The
A.C. power taken by the load is then given by the pro-
duct of the two R.M.S. values of voltage and current,
le.,

A.C. power in load =E;. x 1;;. =00 x 22/1,000 watts
=1,452 milliwatts.

This figure could also have been obtamed by taking
the product R x I*,;. where R is the load resistance of
3,000 ohms.

NEXT SERIES OF PROBLEMS.

QuisTtioN j4.—What is the natural wavelength of an aerial
of which the inductance is 10 pH. and the capacity 0.00025
mid. ? If a tuning inductance of 150 pH. is placed in series
with it, what is now the resonant wavelength?

QuESTION .15.—If we assume that the total inductance of
the aerial circuit in the above question is concentrated in the
tuning coil, what parallel capacity is required to tune to 300
metres ? ’

QUESTION j6.—A certain receiver conswines 46 mA. at 250
volts, the current being supplied through a smoothing choke
of 25 H. If the actual D.C. output from the eliminator is at
270 volts, what is the resistance of the choke? The H.F. and
det. valves are supplied with 8 mA, through a special smooth-
ing choke of 200 H. and 3,000 shms. What is the voltage drop
in the special choke?

NUTCRACKER.

A NEW CONDENSER MICROPHONE.

By Our Berlin Correspondent.

the special gramophone recorders used by the

German stations for preserving programmes, has
just obtained a coutract to supply a number of his new
condenser microphones to the Reich Rundfunk Gesell-
schaft.  The most important advantage of the new
instrument is its extreme sensitivity. The diaphragm,
which is just one-thousandth to 1,500th of a millimetre
in thickness, weighs less than the air chamber behind
it, and thus the resonance frequency of the microphone
is a direct function of the air chamber, and not of the
diaphragm. Thus, the air chamber can be given a
suitable natural frequency higlt above that reproduced
by loud speakers; actually, in the new model the fre-
quency is in the neighbourhood of 11,000 cycles.

G EORG NEUMANN, of Berlin, the constructor of

Straight-line Frequency Response.

Condenser microphones are usually considered to have
two drawbacks.  The first stage amplifier has to be very
close to the microphone ; moreover, condenser micro-
phones are not wsually very sensitive.  On the other
hand, their frequency response is of the straight-line
tyvpe, and they are not subject to non-linear distortion.
In the Neumann instrument the first stage amplifier is
so small that it can be easily fixed immediately below
the microphone, as seen in the photograph.  The output
of the amplifier is taken through a transformer, and, if
necessary, a very long flex lead, which carries a potential
of 40 volts.

It i1s claimed that the Neumann condenser micro-
phone gives a straight-line {requency response from
30 to 10,000 cycles.

A7

-

The size of the Neumann con-

denser microphone is apparent

from the upper photograph.

The lower picture shows the

microphone amplifier with the
casing removed.
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NEWS ot the WEEK.

Current Events

Dilemma at Luxembourg.

HE new publicity station at Luxem-
bourg now possesses every facility for
launching its sponsored programme cani-
paign, except a wavelength. Tt has been
found that the 1,250 wavelength originally
intended for the station will have to he
abandoned as its use interferes seriously
with the radio aviation services on the
(‘ontinent.
At the time of writing Radio Luxem-
bonrg is still searching for a uiche in the
ether.

Delay at Leipzig.

HE revolutionary design in the aerials

of the mew German high-power
stations at Leipzig and Breslau is said o
be necessitating further tests, and the
opening of these two transiitters is likely
to he delayed wuntil next month. We
understand  that Frankfnt (390 metres)
and Leipzig (259.3 metres) will exchange
wavelengths when the new transmitters
are In opecation. The present Leipziy
transmitier will probably work as a rvelay
at Trier, nemr the French frontier, where
reception of Frankturt is very poor.

Practical Steps in Belfast.

E extend our best wisles to the

Belfast  City Electrical Engineer,
who hopes, at a cost of £69 10s., to
eliminate interference to radio reception
caused by the Belfast electricity supply.
The Electricity Committee has sanctioned
the installation of a number of 10-micro-
farad electrolytic condensers at twelve of
the sub-statious. :

Post Office Static Hunt.

NCOURAGED by the Postmaster-

Geueral, Sir Kingsley Wood, M.P.,
who is himselt keenly interested in wire-
less, the Post Office Engineering Depart-
ment is hard at work on a campaign o
recduce electrical interference with broad-
cast reception, and we understand that a
special section is now engaged on tracking
down the causes of various troubles result-
ing from radiations of trams, lifts, neon
signs  and  domestic apparatus. It s
understood that a report will shortly be
published. and that some interesting
revelations may be expected.

The R.A.F. Display.

IRELESS is expected lo play an
important part in the 13th Royal Air
Force Display at Hendon on Saturday,
June 26th, Several new features will be
presented, the nature of which is at
present being kept secret. Nearly 200 air-
craft will take part.
The proceeds of the display (after
meeting expenses) are given to approved
service charities.

Early Risers, Please Note!

AFTF nmany attempts, the Prague
bxomh.nstma authorities have snc-

ceeded in 1ecu1(lmo the crow of a par-
ticolarly stroug- voiced cock, and this is
now used as a signal of greeting every
morning at 6 o'clock.

Marchese Marconi Honoured

NIAR(:‘HICSE MARCONI'S  thirty-
seven vears of work for wireless waus
recalled on May 3rd when, in the Institu’
tion of Civil Engineers, he was presented
with the Kelvin medal for 1932 by Lord
Rutherford. This was the fifth triennial
award of the wedal, which is presented

'THE KELVIN MEDAL. Lord Ruther-
ford presenting the medal to Marchese

Marconi at the Institution of Civil
- Engineers.

to those who have carvied on investiga-
tions of the kind with which the late Lord
Kelvin was identified. In presenting
the medal, Lord Rutherford said that in
an age  of great scientific advance no
development had excited more interest
than the practical application of electrical
waves for signalling through the ether.
The Marchese Marconi had done more
than any other man to make possible this
wonderful system of rapid  world-wide
intercommunication,

Another Broadcasting House.
DEbPITE the strictest budget economy

i Germany, the  broadeasting
authorities of Kneninﬁbem and Hellqbel"
have been voted (hree- -quarters of a
million marks by the Reichs-Rundfunk
Gesellschaft for the erection of a new
broadcasting honse.
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in Brief Review.

More Power from Radio Paris.
ONSIDERING its lLigh power, the

new Radio Paris transmitter has not

been making a very great stir in the
European ether, but we wnderstand that

important changes now in progress should
result in very much more powerful
radiation. New valves are being installed
which will result in the (loulnlnw of the
existing power output, Within the next,
few weeks the station should have an
acrial power of 120 Lilowatts.

A New Way With Pirates.

l\/ ORE than 1,200 vadio ** pivates " in
Morocco  have  been  induced to
register their sets following the offer of
a  free  subscription for six months
to a local broadeasting journal.  Conse-
quently the Radio Maroe station now has
i extrar 62.500 francs—or nearly £700—
for the improvement of its programmes.
This  raises  the  question  whether,
instead of conducting an expensive de-
tector van campaign, the British  Post
Office would find it more economical to
offer to repentant pirates free  valves,
spare dcecumulatovs, or  tickets to  the
Olvmipia Radio Show,

Radio in British Mines.

\/ I'TH a porlable wireless set at the

hottom of w Wakefield coal mine
1.500 feet deep. a party of engineers a
few ddays ago tuned i perfectly to a pro-
gramme 1'eluye(1 by the North Regional
transmitter. The test was part of a series
of experiments which are belng conducted
to determine the value of wireless as a
possible substitute For wire sigualling in
mines. hoth for emergency and entertuin-
ment purposes.

As veported in The Wireless Warld at
the time. wireless proved of immense
value following a recent disaster in a
Russian mine when a nuinher of entombed
workers were cheered by messages broad-
east from a nearhy station until the rescue
party were uble to release them.

It the iustatlation of wireless in British
coal mines served no turther purpose than
this, its use would he more than justified.

The Voice of Spain.

ATLY  hetween 12,20 and 2 a.m.

(G Spain is now hroadcasting
to *“all Europe " by meuans of the Mar-
coni beam station al Aranjuez (Madrid) on
a wavelength of 30.4 metres. The station
directors, * Transradio Espanola,” ave
seeking to give other: peoples an idea of
the artistic and intellectual life of Spain,
and for this purpose the finest artistes
are being engaged, and it is hoped that
British listeners will take at least an occa-
sional opportunity of listening to the
transmissions.
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Into the Highways and Byways.

SP;\L\".\' determination to become move
“radio couscious 7 in the near future
has already  been  mentioned in  these
colnnms, The eampaign does not consist
simply i the development of o chain
of powerful  broadeasting stations; the
authorities  vealise  that  high-power
stations  are useless unless there ave
listeners  to enjoy the programues.
Consequently  what  are  described  as
< pedagogic missions ' ave touring  the
raral distriets with radio-equipped  vans
complete with  cinentograph  projectors
and gramophone amplifiers.  Within the
next few anonths it s confidently  pre-
dicted that no Spanish village will lack
wireless sets.

Portugal Prepares Plans.

ORTUG AL, tollowing the example of

Spain, is enthusiastic over  the
development of a broadeasting  serviee.
This week a special conference is being
held in Lishon {o deteymine a new broad-
casting policy.  Delegates arve attending
from all parts of the commtry. and during
their stay in the capital they will have
the opportniity of visiting an exhibition
of the latest rvadio apparatus,

The order for the first official broad-
casting station in Portugal has just been
placed  with  Standard  Telephones  and
Cables, Ltd.  The new transmitter. which
is to he erected at Lishon, will he manun-
Factured in the company’s Hendon works.
It will have a total aerial  power of
20 kW,

The Mysterious Tick.

HAT he fist wagined was an en

tirely new trouble in wireless re-
ceplion was recently noticed hy a reader
of our French contempoviry. La TN M

Lerwe.  While listening to a broadeast
talk., a  peculiar  ticking  sound  was
heard.  He examined the set and the
loud  speaker without  discovering  any-

thing wrong. He then felt for his watel,
but found that he had left it in another
room : then suddenly he realised that he
was heaving the wateh of the man at the
microphone.  This story has at least @
ritg of truth in ity and it wonld be inter-
esting 1o know whether any  British
histener has ever made a similar discovery,

Efficiency in School Wireless
Sets.

THE dangers attaching to the use of in-

eflicient oy ohsolete radio apparatus in
sehools is fully recognised Ly the Cential
Council for  School  Broadeasting,  and
education  authorities  and  schools  are
heing  advised  to install only  such
apparatus as has been approved by the
Conneil. The Conneil proposes 1o issue
shortly an approved list of the names and
addresses  of  radio manotacturers, and
special attention will be drawn to those
matkers whose apparatus has heen tested
at  the National Physiea]l  Laboratory.
Manutacturers  desiving  to have their
names inchided in the Couneil’s list should
apply ta the Seeretary of the Central
Couneil for Sehool Broadeisting,  Browd-
casting House. London, W.1.

A 1Q

Wireless
Werld

Bad for the Burglar.
A SPEARKING safe is deseribed in the

Noevwes Wiewer Journal, This new

invention, which is being tested in an
Austrian electrical  works, ineludes  an

electric amplifier.  When the door of the
sife is opened a concealed loud speaker
shouts «“ Help ! ™’

Another Invention.
PRING, which is said 1o encourage a
certain {ype of poet. seems also to he
the season for budding inveutors, A
ITanover envineer announces the invention

B

L Bttt S D

ULTRA - SHORT WAVES OVER
LONDON. The new aerial on the roof
of the Baird Company’s office in Long

Acre. A successful demonstration of
television on a wavelength of 6 metres
was carried out on April 29th.

device for aireraft  which
should cnable o pilot automatically  to
switeh on the lichts  of an aerodrome
hefove coming to earth,

of a0 wireloss

Election Amplifier Silenced.

CHARMING  story concerning  the
use of the gramophone onplifier by
the Hitlerite party comes from Berlin. It
was announced that at a certain political
meeting. Herr Goebels. one af the ¢ham-
pions of the Hitler party. would engice
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in public dehate with Dr. Brining. A
Lrge erowd vashed o the meeting (o find
that the ondy trace of the German Chan-
cellor was s voice cmanating from an
amphfier which was reproducing oue of
Dr. Briining's election records. AL the
end of the © speech” Herr Goehels made
i crnshing veply.  Natwally, the grono-
phone remained dumb, and, according to
our correspondent, it was a great even-
iny for Hitlerisn! ™

This  experience  dewmonstrates  the
danger of  g@amoplhione  electioneering.
whicli has also been used extensively by
the French Premier, M. Tardicu.

Geraniums as Radio Valves.
NEWS item  which at frst sight
appears  to belong  to  the ‘sea
serpent 7 or tgiimt govseberry 7 eate-
gory. emanates from the ¥French Academny
of Rcaience.

In o recent  commumicationr ta  the
Academy, M. Nada Marinesco clanms that
the vise of the siap iu the capillavies of
vegetables shows w difference of potential
hetween two points of a stalk.  For iu-
stunce, geraniwms. fuchsia and other sups
hold  negative  chavges.  the  positive
charges remaining on the inmer snrfaces
ol the capitlary. On applying electro-
motive forces to the plants, M. Mivinesco
found that the sap ascended more casily
than it descended, the negative charges.
therefore. heing more pronounced towards
the top than at the hottom of the plant.

By Gacing a curve or graph of the
phenomenon, M. Marvinesco claims to have
discovered the clmvacteristic of a wireless
detector. Tt is suflicient. he states. to
insert a few centimetres of  geraninmn
stalk hetweenr the plate civenit of an H.F.
valve and the arid civeuit of the first L F.
stage to produce an eflicient detector: by
exposing the plant to short-wave oseilla-
tions the sap rises with greater speed. and,
apparently, if the radiation is foo power-
ful the stalk is capable of bursting into
flame.

Seven Years of Television.
A'I' 4 meeting at 7 o'clock this evening
(Wednesdav:  of  the ‘T'elevinion
Society at University . College. Gower
Street. London, W10 M. RWL Corke
e, AM TR will leeture on = Neven
Years' Expernnental Rescareh and In-
vestication in Television.”  The lectine

will he illustrated with Limtern slides.

Frenchmen Who Like British
Programmes.

HE Frenelh campaign against British

broadeasting From Radio Paris and
other stations has taken a new tm with
thee diseovery  that quite o nowher of
Ireneh listeners really enjov the spon-
sored  programnies. Writing in the
Heaut-Parlear, a  correspondent  says :
“ From 1914 to 1918 the English linguage
was—tor very ohvious reisons—congenial
to our ears.  We did not then dream of
riciculing the millions of Englishmen and
Americans who ecame to help us. Tt
would be more becowming_on our pit
to avord wounding friends without whose
Lelp. perhaps. we should have had to put
up with another Innanage,.”
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LTHOUGH the demise of direct
current was forecast some
yedrs ago, recent events

appear to have given it a new
lease of life, and a few manu-
facturers, fully appreciating this fact,
set themselves the task of dev eloping
D.C. versions of most of their popu-
lar models. A case in point 1s the
H.M.V. Model 501 table
gramophone, the D.C. model em-
bodying all the principal features of
its A.C. counterpart; the external
appearance and the general form of
construction are identical, and they

radio

Wﬂ?@ﬂ@@@

MAY 11th, 1932.°

MV T(Ibl@?adioommo lotie

Modke! 507 4, rﬁC’ﬂ/@]]]f

differ only 1n so tar as 1t-18 necessary
to accommodate the instrument to a
direct current supply. Thus, the
three-valve circuit consisting of an
H.F.-Det.-Pentode arrangement is
retained and calls for little comment

here, since the salient features
-were dealt with elsewhere.
Indirectly heated D.C. valves of

the o.25-anmip. type are used, their
filaments being connected in series
as a matter of course, while the sur-
plus volts are dissipated in a resist-
ance, one portion of which is tapped
