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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. ;
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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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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-
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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
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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-

|
f

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-
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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.
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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
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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.

wwWw americanradiohistorvy com

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

www americanradiohistorv com

4871

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
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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
and serves as the adjustment for
various supply voltages. Asthe H.T.
15 derived from a D.C. source a
simple smoothing circuit suffices to
remove all trace of ripple, an electro-
Iytic condenser serving a similar
function for the filament supply.

Background noise and mains hum
have been reduced to bare audibility,
and there is not the slightest trace of
interference from the clectric graino-
phone motor.

The performance of the D.C. model
compares very favourably indeed

with its A.C. counterpart, and
range, selectivity and quality of
reproduction are comparable in every
respect. It exhibits that high stan-
dard of workmanship and finish
associated with all H.M.V. products,
and where a full-size radio gramo-
phone cannot be accommodated con-
veniently, the Model 501 will be
found a most satisfactory substitute.

FEATURES.

Circuit. — Three valves, screen - grid
H.F. band-pass filter, grid defeclor,
pentode output.

]

i

]

1

1

!

H

!

1

!

E Controls. — (1) Ganged control with
! illuminated dial, wavelength calibra-
| fion.. (2) Aerial tuning conlrol.
E (3) Wave-change, radio-gramophone
i and mains switch. (1) Combined
! recction and volume control.

1

|

]

i

]

]

1

1

]

1

i
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'
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1

General.—Permanent-magnel inoving-
coil loud speaker. Eleclric commu-
tator mctor. Provision for extra loud

speaker.

Price.—2Y9 guineas.
Makers.—The Gramophone Co., Lid.,
Hayes, Middlesex.
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Theoretical circuit of H.M.V. Model 501 D.C. radio gramophone.
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THE WIRFETESS WORILD ADVERTISEMENTS. -~

HEAVY DUTY

P

CossoRr

da New

ENTODE—-

THE

P.1. 41 B.

COSSOI’ PT 41 B ESIGNED for use as a directly healed undistorted output. For an output
Filament volts: 4. Filament current: Penlode OUfpu' Valve, the new valve of this iype the Cossor P.T.418B
1 amp. Maximum Screen volts: 300. Cossor P.T. 41B has a maximum possesses remarkable efficiency. Full
Maximum Anode volts: 400. Mutual de dissipati f 12 . . . .
Conductance (taken at Va. 100,Vag. 100and anode dissipation o walts. Due to insfructions  for ils correct operalion
vg. 0).2.25"‘\).3/‘\/. Maxi- , the efficiency of its pentode characte:- are given in folder No. L.72, a copy
mum Anode Dissipation : 22 6 a9 o R . .
12 watts.  PRICE - - istic an- exceptionally large proportion of which will be s:n: post free on
of this dissipation may be realised as epplication.
comes man a7 vho 00| | COSSOR |
B B BRITISH MADE
(4 Volts) .
— m with the famous
g
== g
= s MICA BRIDGE
// E . .
—
N
e LI CONSTRUCTION
- 2
x
;" A copy of the 72 page Cossor Valve
] Catalogue B.14 will be sent you free on
woH e —60 e = T application to A. C. Cossor Ltd., Melody
g Dept., Highbury Grove, London, N.5.
ve=8Ci L b~ _.__.__i—
° 66 60 240 330 400 a@se  seo  eso 7o w0 1. C. Cessor Lid., Highbury Grove, Loudon, N.s. Dezpors at Bivmingham,
Anode Volts Bristel, Glasgotr, Leeds, Liverpool, Manchester, Newcastle, Sheffield and Dublin
69 O 44y
a21r Adoeriiseneids for 7 The Wireless World ™" are only accef:lel frone firms we belicive to Le thoroughly reliable.
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GAMBRELL-HALFDRD

BRITISH 7/8 -

walified Succes.g/

What Owners say —

“ The test for over three
hours was an unqualified
success.”’

* The claims in your Leaflets and
Advertisements are fully sub
stantiated , they are, 1f any-
thmg, altogether too moderate,’

** Should you have any prospec-
tive clients in the Muswell Hill
district, who are unable to make
up their minds whether to buy a
perfect instrument or a ‘toy —
for other sets appear as such by
comparison—| shall be boin
happy and proud to demonstrate
it to them
gur range of super-hets (D.C. &

) includes Receivers — Radio
grams or chassis only. Demonstrations

without obligation. [llustrated Litera-

ture on request. Write Dept. Af2.

HALFORD RADIO LTD.

Showrooms and Offices : Telephane : Regent 7136/7

39, Sackville Street, London, W.I.

TROUBLE
TRACKING

Whatever the type of set—All Mains or Battery
operated—a Pifco De Luxe ** All-in-One '’ Radio-
meter enables you to trace any fault that may
occur, swiftly and surely.

:‘.l
The SHERLOCK

HOLMES of
RADIO

Time, trouble and money
can be saved by having a
Pitco‘  All-in-One ” Radio-
meter—a  necessity to
cveryradiofan andwire-
less engineer. There is
no instrument like it
valves, components,
circuits, etc., are in-
stantly checked up.
Cut out costly guess-
work, be sure, he
safe.

Price of De Luxe
Model

£2.2.0

Standard  Model,  for
Battery Sets onlv, 12,6.

Ask to see the “All-
in-One’”” Radiometer
at your radio dealers.
If any difficulty write
to Patentees: Pifco
Ltd., High Street,
Manchester.

ALL~ONE

= Qur Latest Model —
=+ ke

= wl
r__ = 8 uuucnﬂ" BOB

money.

CATALOGUE No. 214 contains particulars of the

complete .range of speakers. It is sent FREE 50 cycles,

"B.0.B”

USERS’ OPINIONS OF THE
LANCHESTER “B.0.B.”

“A high qudlm speaker, wonderful value for

1 am astonished at the result.”

“ Reproduction of the very highest quality.”

*« Reproduction of speech is quite up to the high
standard you have sct with your 1more expen-
sjve speakers.”

“A superb M.C Speaker at a price
the reach «f all.”

“ Reproduction of broadeast music is excellent,”

LANCHESTER MOVING COIL SPEAKERS
include full range of models at prices from
£3.3.0 downwards.

WIRELESS WORLD TEST REPORT ON
the *“ SPECIAL SENIOR >’ Model,
price £3.3.0:—

© Magnet svstem . .
improved seusllnuv
practically level between roo and 1,000 cycles,
actually rises about 5 decibels from 100 down to

Although offered at the amazingly
low price of 20/- the B.O.B. has a
wonderful  depth of tone and
reproduees speech and niusic with
clarity and brilliance. 1t will
function perfectly with the small-
cst power valve, yet is capahle nf
handling 1 watt undistorted A.C.
without distress.

WRITE FOR DETAILS
AND USERS’ OPINIONS.
14 DAYS’ FREE TRIAL

Our Latest Line!

A FULL RANGE OF A.C.
MAINS UNITS.

Battery Eliminators, H.T. and
L.T., or H.T. only, and
Battery Chargers incorporating
the Westinghouse Metal
Rectifier.

within

Real Engineering and the best
value for money. Apply for
fully illustrated priced Cata-
logue No. 156.

. of generous dimensious -
. Characteristic. which 1s

AND POST FREE. WRITE FOR IT.

We sell direct to public only on 14 DAYS' FREE
TRIAL against cash with order or C.0.D.

(Station ; SPRING RD.. G.W.R.) 1‘,0'- ‘1.‘,"

Mention of

o

LANCHESTER'S (i) LABORATORIES *"
TYSELEY - “m7® BIRMINGHAM

“ The Wiveless World,” when writing to aduvertisers,

This imparts a full,
round tone to the reproduction
.Speech is of the uatural
and unforced quaht) associated
with  Lanchester Speakers .
rendering of 1nusic is entiroly
satisfying,”"-—Wireless World,

wwWw americanradiohistorvy com
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The new Mullard

detector valve with

low interelectrode
capacity.

T has long been known that any
calculation of stage amplification
which does not take into account

the important cffect of valve capa-
citics 1s often so crroncous as to
be worthless.  In a Jow-frequency
resistance-coupled  stage,  for in-
stance, we may usc a valve of high
amplification factor together with a
coupling resistance of large value
and glibly work out, according to
the well-known simple formula, that
the signal voltage will emerge mag-
nifred, say, some thirty times. Actu-
ally, at the higher audible frequen-
cies there may be no amplification
at all because the working valve
capacity will shunt away the enorgy
and our calculation, al any rate so
far as high notes are concerned, gives
a figure which is thirly times too
high.

The influence on amplification of
valve capacity, generally known as
the ““Mller effect,” is even more
marked in a high-frequency ampli-

fier. Here the energy fed  back
through the anode-grid * capacity

may be large enough and in the
right phasc to cause wicontrollable
self-oscillation, and respectable H.T7.
stage gain becomes possible only by
decreasing the Miller cffect, either by
neutralising or by the use of the
screen-grid valve.

Under .working conditions ‘the
anode-grid capacity is reflected back
to the input circuit as a much larger
capacity depending upon the cffect-
ive amplification of the valve. There
is, in addition, a resistance compo-
nent thrown back which in the case

A 23
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'NEW DETECTOR VALVE.

Mullard Introduce Modified 904V. with Small

Input Damping.

of a delector is out of phase with
the signal, und can be looked upon
as having a damping or anti-reaction
cffect.  The two cffects—capacity
and  resistance — are generally
lumped together and called *“input
impedance,” and it is with this that
we are primarily concerned in this
review,

Valve capacity in the defector
stage has hitherto not had its duoe
share of attention, for, although
harmful cffeets are known to exist,
they are often masked by the re-
action control which is lett to make
up for sundry losses.  With two
stages of modern H.F. amplifica-
tion, deliberate reaction 1s not ust-
ally employed, and the damping of
the tuned circnit immediately pre-
ceding the detector is only foo ob-
vious when it comes to balance the
various members of a ganged tuning
condenser.  Assuming that we have
a receiver with four tuned circnits,

of which two are used as a pre-
scelector, the trimming of the aerial
I 10
I
>
NEW MULLARD 904V. Sl lo
Heater Voltagz, 4.0 volts. &y
Heater Current, 1.0 amp.
Max, Anode Voltage, 200 g ¥
Anode to Grid Capacity /S i
{Cold), 5 uyF. w
*Amplification Fastor, 75, Si; s
“Anode A.C. Resistance, } G5 <
34,000. S
*Mutual Conduetance / =
2.2 mA 'volt. B I v =
FAL anode volls = 100 £ P
, Grid volts — 0, } o =
S e
/ £
/ &
4
1V g
AV
34
VAIAVAW, S
AL LY 2
AV
| / // / .
|~ A
/ 0
-5 =4 -3 =2 -1 0 1
GRID VOLTAGE

Fig. 1.— Characteristics of the new
Mullard go4qV. detector valve, The
anode-grid capacity has been reduced
to 5 uuF. with the result that the input
impedance is considerably decreased.
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circuit will be Hat, that of the next
two circuits really eritical, whilst
that of the tourth next to the de-
tector will be quite flat; in fact,
one always feels that this circuit is
contributing little to  the overall
selectivity.

The damping or load imposced by
the detector on its mput grid circuit
is, in the case of a power-grid de-
tector, very large, and any new
valve design which aims at reduc-
ing this 1s to be warmly welcomed.
Measurement shows. that a typical
indirectly heated threc-electrode de-
tector throws a shunt resistance
across the preceding circuit of about
50,000 to 60,000 ohms, partly due
to grid current and partly to Miller
cffect, so that, however " good ”’ the
tuning coil, its dynamic resistance
at resonance will always be below
this value.

It is with a keen appreciation of
these limitations that the Mullard
Company have devcloped @ new de-
tector valve styled the qgo4V.
having characteristics  which are
considerably modified when com-
pared with those of an carlier valve
bearing the same tvpe number. By
careful  design  the  anode-lo-grid
capacity (when measured in a cold
valve) has been reduced to the low
figure of 5 micromicrofarads, de-
creasing the total input damping to
half the normal figure, namely,
100,000 ohms. The selectivity of
the preceding tuned circuit is con-
siderably improved and the undis.
torted output, allowing only 5 per
cent. second harmonic, is greater,
and this i spite of a reduction of
mutual conductance from 6.5 to 2.2.

From the forcgoing it would ap-
pear that current views on the very
steep slope detector may have to be
modified. The cffect of inereasing
the mutual conductance is to in-
crcase the grid-cathode conductance
which may be interpreted as an in-
crease in damping.  Add to this the
increase in Miller effect or input im-
pedance, which is nearly propor-
tional to the mutual conductance g
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New Detector Valve.—

a detector stage, and we find that
the total damping increases approxi-
mately as g*. There appears to be

a certain value of g above which the

disadvantages of damping and re-
duced nput outweigh any advan-
tages of greater amplification.

In Fig. 1 are given varions operat-
ing data for the new gogV. About
170 volts shonld be applied actually
to the anode, giving a current of

VALVE VOLTMETER
S5 ”I:
- ¥
3
|| l65uH =
= S
2 - mwxcvcx: oonmmm hd
=
| G‘
S 151 g
X1 VoLTaeTeR
o IOOOK: MODULAT(D
vu s
3
[ gOA\l
10 q,
I >
e u)\e’r\- SLOPE DETECTOR
Qo LA
> P
g /;/
i A
- /"

120 140 360 180 200 220 240
ANODE VOLTS

Fig. 2.— Curves comparing the L.F.
volts output of the new go4V. with a
steep-slope detector (g == 6.5) under
fixed input conditions. The input
damping with the valve of low mutual
conductance is so much smaller that
it gives greater detector efficiency.
Depth of modulation -= 809,.

about 6 mA., which should not be
depressed below 4.9 mA. by a signal
to keep the output within the 5 per
cent. distortion limits. The grid con-
denser should have a value of 0.0001
mid., the leak 0.5 or 1.0 megohm,
and the grid return lead must be
taken duu‘tl\ to cathode. 1t should
be noted that the working A.C. re-
sistance with a high anode voltage
and approximatety zero grid 1s about
25,000 ohms, this being a suitable
value for coupling by a tlal]%f()lmtl
of fairly high primary inductance or
by an R.C. stage with 60,000-olun
anode resistance.

The relative L.IF. volts developed
across a 3i-to-1 transformer for the
new go4V. and a high slope detector
with g equal to nearly 7 are shown
in Fig. 2. Although the input exci-

Wireless |,
Worldl

tation from the oscillator source was
kept constant, the output from the
valve with low mutual conductance
and intentionally reduced valve
capacity was greater.

MAY 11th, 1932.

The Mullard Company should bz
congratulated on tackling detector
valve design from a new angle and
translating theory into practical
achievement.

NON-INTERFERING

N The Wireless World for April
2oth mention was made of the
fact that the Post Office authori-
ties are actively engaged in develop-
ing anti-interference
attachment to industrial and domestic
electrical apparatus. It was stated
that satisfactory means of overcom-

ing interference from automatic
‘stop-caution-go "’ traffic  signals

have been evolved.

These tratfic "' robots
ously Dbad offenders, sometimes
radiating impulses which  disturb
broadcast reception over a radius of
as much as 100 vards. The interfer-
ence is of a high-frequency nature,
and the small clectric motor which
operates the various lamp switch con-
tacts is generally held to be respon-
sible, at any rate when it is fed from
a D.C. supply.

Our attention has been drawu to
the fact that there is now manufac-

rr

are notori-

THE NEW

devices for

NERVE

TRAFFIC SIGNALS.

tured in this country a traffic control
system which is claimed to generate
no interference, and so does not re-
quire any  preventive  devices.
Known as the “*L.S.E.,” it is made
by Laurence, Scott, and Electro-
motors, Ltd., of Norwich and Man-
chester, who state that their products
have been tested by Post. Office
engineers, who could find no interter-
ence oven when their detecting appa-
ratus was set up in close proximity
to the controller.

This freedom from radiation is
attributed to-the absence of a moter
to drive the automatic switching
mechanism. In the L.5.1L. system a
slow-moving reciprocating magnetic
arrangement is employed to actuate
a series of drum-type contacts.
Energy 1s actually derived from the
movement of a plunger, working in
a solenoid coil so that sparking is
avoided.

CENTRE.

The control room at Broadcasting House, which has now superseded the old

‘“ control’

at Savoy Hill, is designed on the most modern lines to facilitate

the rapid and efficient handling of lines from all over the country.

www americanradiohictorvy com
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The New Studios.
& HE net result is about as deplorable
as it conuld very well be, 7 writes one
of mv correspondents on the subject of
the transmissions from the uew studios
at Broadeusting House. This picce of
hyperbole is nol typical of the generul
rine of opinton, and I do not suppose
that the writer would expect us 10
accapt his rvemarks literally T things
were veally deplorable. all  listendom
(good word, that!) would be up 1n arms.

Turmoil in Portland Place.

The truth is that. at the moment of
writine, Broadeasting House is vathev
like your house or mine when the fur-
niture removers, the painters and the
plumbers ave still i half possession. It
1s at sueh times that the househulder
trips over pails and sits on chairs that
are not theve.

Last week, for instance, in Studia 8a
Walten O’Donuell had to conduct a
military hand performiince i a gale ot
cold ozone from an imperfectly ad
justed ventilator.

A Month’s Respite.

This sorl of happening may lelp to
expluin why transmissions are so ‘ de-
plovable,” and T think it would be fair
to the B.B.C. {o allow them a little time
in which to settle down.

It will be time to shout if there is
no improvement in a month or six weeks’
time.

What the Architect Thinks.
Col. Val Myer. the archifect, has the

true artist’s diffidence abaut his own
creation. In  the entrance hall  of
Broadeasting House last week he told

me thal, although the criticisin he had
alreadv received was entively favour-
able, there were points about the
‘building which he would change if sach
a thing were still possible.

A 25
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By Our Special Correspondenl.
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SEEN FROM
“ THE GODS."’
A gallery view
of the much-
discussed con-
cert studio
at Broadcasting
House, which
has been found
to be too small
t o accommo-
date the B.B.C,
National
Symphony
Orchestra. The
studio  closely
resembles a
theatre.

The Conjurer.

Whatever Col. Val Myer may sy,
cvities will niaintain w respectful silence
in the presetice of vne who can sgneeze
a quart into a pint pol. Tt is o tight
squeeze, bat Val Myer has done it

W @ =

A Scottish Mystery.

T is always a miystery to me that the

Scottish people should be so luke-
witrm 1 thewr appreciation of hroadeast-
ing. Fresh confirmation of this lack of
enthusiasit comes with the lmauguration
of test transmissions  from  Scottish
tegional.  One would imagine that the
B.B.(". posthag would be full following
the first tests with Scotland’s own high-
power station; on the contrary, reports
at the time of writing (after two suc-
cessive tests) arve stated to be mengre.
Early to Bed ?

The possible explanation in this case
is that Scotland goes to hed eavly, and
that 11.15 p.m. is an uncouth time for
anvone ‘to be still astir even hy his own
fiveside.

T'hose reckless ones who /Jare sent
reports seem to be favourably disposed
towards the new transmitter, but it ought
to be made clear that no one north of the
Grampians expects fo be satisfied with
anything short of a high-power station in
the Inverness district.

Europe’s Sponsored Programmes.
HO 1E truths leaked oul at the recent

Canadiun Broadcasting Conference,
at which AMr. Gladstone Murray was Lhe
B.B.C.’s official representative.

‘The astonishing growth in advertise-
ment progrannes in the last few months
was made clear by the revelation that,
in Europe alone, twelve countries now
permit  sponsored  broadcasts. The
countries are Estoniu, France, Germany,
Irish Free State, Italy, Luxembourg,
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Norwayv, Poland.  Rumiunia Spain,
Tarkey and Yugo-Slavia.
Declining the Honour.

The European countries which still

oppose the practice are Austria, Bel-
ginin,  C'zecho-Slavakia, Deumark, Fin-
land, Huugary. Latvia, Lithuania, Hol-
land, Portugal, Sweden, Switzerland,
and, of course. the United Kingdom.

I see that Mr. Gladstone Murray was
asked whether British firins bought time
from the Continental stations. He re-
plied that many had done so, but that
the number was falling off, as the results
were not profitable.

Could the same be sauid if the B.B.C,
were to broadeas! advevtisements?

How the Money Goes.
The British representative also dis-
closed an interesting faet concerning the

percentage cost ot  broadcasting  pro-
grammes,  adminstration, and  other

itetns Tov a typical 1l4-howr day. The
programmes  themselves, it uppears,
ahsorb 63 per cent. of the {otal cost.
The munntenance of plant and power
supply absorb 17 per cent., and adminis-
tration 6 per cent.  Depreciation and
sundry other items swaltow up the rest.
L2l ©

Sir Thomas Beecham.
IR THOMAS BEECHAM will con-
duct the studio broadcast of Delins's
opera. A Villige Romeo and Juliet.”
on May 20th.  This will be given from
Number Ten. the ““ warehouse ” studio
whiel, ineidentally, is to be retained by
the B.B.C. for some part of its orches-
tral work for i considerible time ahead.
The east in *“ Romeo and Juliet’ will
include Dora  Labhbette, Kute \Winter,
Jan van der Cueht, Dennisx Noble, and
Arthur Cranmer.
(o) ez “«n

Hamlet Broadcast.
NOTHER Sunday
meluded  in the

grammes for June 5th, namely, ©* Ham-

let.”” A notable cust is being envaged
for the performance.

play broadeast is
Nattonal  pro-

(==

Don’t Spill the Beans.
DESPI'I‘E prophecies to the contrary,
the Press and Brouadcasting remain

fairly good friends, and probubly the
hond of brotherhood has been strength-
ened by the B.B.C.’s recent announce-
meunt concerniig the public use of broad-
cist programmes.
Listeners have been reminded that
no unauthorised outside use may be
made of a broadeast programme.  In
particular, the copyright of all broadeast
commentavies, and of all news supplied
by the News Agencies, is strictly ve-
served. These bLroadcasts ure for the
private use ol owners of receiving sets
only, and may not be communicated to
the public by loud speaker, lantern slide.
printed slip or other device.”

Radio dealers now have to be snappy
with the switch.

«
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GRID BIAS. The mean,
electrical potential which is
imparted to the grid of a
thermionic valve, relative to
the cathode, or, in the case
of a battery valve, to the
negative end of the filament,
to obtain the most efficient
operation.

an cfficient amplifier of electri-
cal vibrations the conditions
must be so arranged that any varia-
tions of potential at the grid will set
up similar but magnified variations
of potential difference between the
terminals of an ‘external impedance
connected  in the anode  circuit.
These conditions are in general ful-
filled 1 the mean grid potential or
“grid bias’ is adjusted at such a
figure that a small change in its
value is accompanied by a propor-
- tionate change in anode current, the
anode potential  being maintained

constant.  This implies that the
W 24
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GRID VOLTS
Fig. 1. Grid voltage-anode current

curve of a three-electrode amplifying
valve.

valve should be operated so that the
grid voltage variations to be ampli-
fied occur over the straightest part
of the grid voltage;anode current
characteristic curve of the valve with
the particular value of anode H.T.
voltage employed. A typical curve
of this kind is shown in Fig. 1,
which relates (o one particular valtie
of anode voltage; thare is a sopa-
rate curve for cach anode voltage.

The ancde current flowing inter-
nally between the anode and cathode
(or filament) of the valve is com-
prised of a stream of clectrons pass-
ing from the hot cathode to the rela-
tively positive anode, and these
electrons in the space between anode
and cathode constitute a negative
clectrical charge called the space
charge.  The clectne field produced
by the space charge exerts the main
controlling effect on the current pass-
ing.  The grid is an open mesh or
spiral  of wire sarrounding the
cathode, and is situated in the region
where the space charge is most
intense. By applyving various poten-
tials or charges to the grid the re-
sultant field in the inter-clectrode
space 1s varied, and in this way the
anode cnrrent can be varied at will
between zero and the maxinnun pos-
sible value.  The more highly posi-
tive the potential of the grid is made
the greater is its neutralising etfect
on the normal space charge and the
higher is the current permitted to
pass, until the npper limit is reached.,

Grid Current Damping.

Providing the grid potential s
made sufficiently  negative with
respect to the cathode, it does not
capture any of the electrons issuing
from the cathode and no *“ grid cur-
rent”” Hows. I the case of most
mndirectly heated cathode valves no
erid current will flow if the grid
potential 1s made greater than about
one volt negative.  Grid current
has a damping effect on a tuned grid
circuit, and is to be avoided except
when the valve in question is being
employed as a leaky grid detector,
Fortunately, a necgative blas ex-
ceeding one volt will usually render
the valve operative over the straight
part of its working characteristic
curve.  For instance, for the valve
to which the curve of Fig. 1 refers
a negative grid bias of two volts

gives an operating point on a
reasenably straight part of the
curve.

For ordinary screen-grid  high-
frequency amplifying valves the
grid volts/anode current curves

have no straight portion within the
somewhat limited range of negative
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Brief Definitions with
Expanded Explanations.

grid voltages, and so partial rectifi-
cation and consequent lability of
cross-modulation effects arise.

In the case of filament valves it
has been usual since their inception
to employ a special grid bias battery
for obtaining the nccessary negative
potential for the grid.  This battery
is connected on the filament side of
the grid circuit proper as shown at
G.B. in Fig. 2 (a), the positive pole
of the Dattery being connected to
the negative leg of the filaments The
grid balterv carries no current and
its life should be equal to the normal
““shelf life.”’

Modern  valves  with indirectly
heated cathodes for mains operation
lend themselves to an easy method
of obtaining the necessary grid bias
withont the use of batteries : a resis-
tance R is connected in the cathode
lead, as in Fig. 2 (b). The anode
current passing down through the
valve leaves via this resistance, and

Fig. 2.- Method ot obtaining grid bias

(a) by means of a battery G.B. and (b)

“free’’ or automatic grid bias, by

‘means of a bias resistance R in the
cathode lead.

a potental difference js therefore set
up across its ends. Tt will be seen
that the cathode is joined to the
positive side and the grid to the nega-
tive side of the bias resistance, which
is shunted by a condenser to sup-
press any alternating voltages that
might otherwise arise.  Thus the
grid potential 1s made negative with
respect to that of the cathode.
a2h
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¢t Such harmony is in immertal sculs;
But whilst this muddy vesture of decay
Doth grossly close it in, we cannot hear it.’

SHAKESPEARY.,  Merchant of Venwee, Act 'V, Sc. 1.

Part II. The Response

N the previous article we have seen that, in order

to get perfect reproduction of the various musical

instrunients, we require to have apparatus capable

of propagating frequencies over a range of 20 to
20,000 hertz,! but considerations of freedom from inter-
ference tompelled us to restrict the upper limit to 9,000
hertz. Now, the average human ear has a frequency
range of approximately the wider of these, and while
we found that the greater part of the orchestra was
fairly well covered with the imposition of an upper cut-
off at 9,000 hertz, we must determine what effect this
will have on the car, and whether it is necessary o
have the bass reproduced as low as 20 hertz.

The human ear is an immensely complicated piece of
mechanism, and while it would be desirable to give an
outline of its functioning at this point, so that the physics
of the phenomena we shall discuss be properly under-
stood, considerations of space compel the reader to be
referred  to  the bibliography,

Wireless -
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Limits of the Human Ear.
By H. A. HARTLEY.

and inteusity should Le clearly recoguised.  The intensity
of a sound 15 a definite physical quantity which indicates
the rate of supply of cnergy, and is proportional to the
amplitude of the sound wave. Loudness refers, subjec-
tively, to the degree of sensation, and depends on the
intensity of the sound as well as the sensitivity of the
car at the particular frequency. If the frequency be near
either limit of audibility, the loudness may be feeble,
although the intensity may be great.

The Auditory Limits of the Ear.

The point at which the sound is just audible is
called the threshold of audibilily. If the intensity be
increased until the sound produces feeling, the threshold
of feeling is reached, and further increase in intensity
will cause pain and damage the hearing mechanisn.
The thresholds of feeling and audibility vary enormously

in different persons, and it may

wherein he will find particulars of
works which give a description of
the actions that are presumed to
take place when the ear is set in
motion by sound waves. We
will assume that the ear is capable
of vibrating in sympathy with
pure tones having a frequency be-
tween zo and 20,000 hertz, and
that it will also respond to two or
more pure tones simultancously
impressed on the ear drum.

HE ear s not so accomimodating as is

generally supposed.
gien showing the distinction between
loudness and intensity effects, and the
behaviour of the ear when dealing with
sounds of different frequencies.  The
chart published in our last issue, giving
the frequency ranges of practically all
mustcal instrunients, will be found use-
ful in studying the author’s explanations.

Curves are

be assumed that no two persons
will hear the same piece of music
in an exactly similar manner.
An average value is given in
Fig. 6, from data and experi-
ments by Fletcher, Wegel and
others, but any particular person
may diverge by as much as
20 decibels at certain frequencies.
The decibel can be cxplained as
follows: if P, and P, are two
different amounts of power being

1f the intensity of a sound be continually decreased it
will reach a value when the ear is not affected by the
presence of the sound.  The difference between loudness

1 A < hertz 7 represents one cycele per second.
A 27

compared, the difference in power level is equal to
log, P, /P, bels. The tenth part of a bel is called
a decibel, and is a unit widely used in acoustic
work. If we are discussing speech. for example, the
average power can he taken at zero, then very loud
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www.americanradiohistory.com

&8

Broadeast Reproduction. —
speech would be + 20 decibels, and a soft whisper — 40
decibels.  The range of speech power is then 6o decibels.
The smallest change in intensity that can be detected
by the car is about 1 decibel, but this, of course, depends
on the frequency of the sound.  (Sce The Wire-
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Fig. 7 gives the resulls of several experiments carried
out by R. R. Reisz, in which he determined the least
change in intensity perceptible by the car at various fre-
quencies and intensities.  In the diagram the term
“differential sensitivity '’ vefers to the minimum  per-

less World, December 16th, 1931, p. 680, for 7

the intensity of various familiar sounds ex-
pressed in bels.) It is seen that the threshold

o

both of feeling and audibility depends on the
frequency, and it is fairly obvious that the

points formed by the interscction of the two
curves include the range of frequencies over
which the ear is sensitive.

o

The area enclosed by the curves is called the
“anditory sensation area,” and any selected

points in this area will cause auditory sensa-
tions, the points representing sounds having an
intensity and frequency indicated by the ordin-

DIFFERENTIAL SENSITIVITY

ates and absciss@. For example, the average
car would hear a pure tone of 2,000 hertz quite

e

comfortably if the intensity was such that the
air pressure on the car was no more than o.00r1

7
yd
X}
ATION LEVEL IN DECIBELS

N
N I~
T=———
—

dynes per cm®.  Lowering the frequency to 200
hertz calls for more than ten times the pressure
to obtain the same degree of loudness, while at

1
T
100 1/'/’

1,000
000

FREQUENCY (HERTZ)

20 hertz the pressure must be raised to no less
than 20 dynes for the note to be just audible.
Increasing the pressurc only results in pain,
whereas the car would not resent a pressnre of
1,000 dynes if we return to our original frequency of
2,000. It will be noticed that the ear is most sensitive
at frequencies of 2,000 to 3,000 hertz, and as many
moving-coil speakers have a pronounced resonance
somewhere round this frequency, it follows that such a
loud speaker is bound to give an unbalanced effect to
any music reproduced through iis medium.

It has been pointed out that the minimum per-
ceptible change in intensity was approximately one

Fig. 7.—Showing how the ear reacts differently to the frequency
band as the volume is decreased beyond a certain value.

ceptible ditference in intensity, and introduces us to
Weber’s Law, which states that, in order to produce a
perceptible increase in intensity of a sensation an cqual
fraction must be added to the previous intensity of the
stimulus, whatever its valu¢.  Another way of express-
ing the same idea is that the magnitude of the sensation
(loudness) produced is proportional to the logarithm
of the stimulus (intensity). If AT is equal to the
just perceptible increase in intensity, and I equals

decibel, but was dependent on the frequency. It will the original intensity, then AI/T will be  the
be necessary to look into this a Iittle more closely.  differential sensitivity.
. . The ““sensation level”” of a sound
1s the number of decibels it is above
10,0007 e o
0 LI ELIT the threshold of audibility. Fig.
JoLb OF FEELING . ¥ D
% 1,00 (WREZ - illustrates the phenomenon with which
¢ e \\\ we are all acquainted, in that reduc-
24 T : .
W 100 L g tion of the volume of sound emitted
" // by the loud speaker is accompanied
Y o by a much greater decrease in volume
s ) g
= of the bass than of the treble. We
° N o . :
N see that, if our sensation level is low
w N . . ]
€ N in other words, if we have a set which
@ N will not deliver much undistorted
i
g o power, then no matter how good our
. TESH U receiver and loud speaker may be in
[0} O(O\ o S
S o001 C>4u* P reproducing  the frequency range
= Ty electrically, we are bound to get a
o LY ) g
0001, large bass cut-off and a smaller treble
- S 3 Q =)
& , =] 8 3l cut-off between the loud speaker
- < (=] . .
FREQUENCY (HERTZ) - 'OJ and the brain. Tt would be intcrest-

Fig. 6.—The auditory sensation area of the ear, showing how its sensitivity

varies as the frequency.

ing to know whether any radio engi-
ncer has cver designed a low power
set with compensation for this pe:u-

A 23
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Broadcast Reproduction.—

liarity of the ear. The diagram indicates that a sensa-
tion level of at least thirty decibels is necessary to get
balanced reproduction of orchestral music ; the size of
output valve to give this will be investigated later. A
further consideration which governs the minimum neces-
sary sensation level is connected with the control of
volume by the B.B.C.

Apparatus, whether transmitters or receivers, would
be very costly if called upon to reproduce {aith{ully the
loudest sounds normally experienced by the ear, so that,
for commercial purposes, the transmitter, in particular,
is designed to handle a certain maximum  intensity
bevond which limit sound intensities would be distorted.
On the other hand, there is always a certain amount of
background noise incoming to the receiver and created
in the listener's room. Interference to the signal
received, a clock ticking, a fire or gas jet burning, all
prevent the car from hearing the faintest sounds. A
concert hall containing a large number of people is con-
siderably quicter during the playing of very soft music
than is the average living room 1n which one is listening
to the same music broadcast. So the minimum volume
transmitted must be greater than the minimum volume
impressed on the microphone. In practice, the in-
tensity ratio of a symphony orchestra is about 1,000,000
to 1, ot 60 decibels, and this is contracted by the B.B.C.
control room to 1,000 to 1, or 30 decibels. If, there-
fore, the effective sensation level of the loudest passages
broadcast is 30 decibels, it follows that our reproduc-
ing equipment must also create a 30-decibel level if we
are to hear the softest passages at all, assuming no back-
ground noise. An increase in sensation level will, of
course, permit us to hear the very quiet sounds with
greater ease, and is necessary if background noise be
present.

It should be remembered that this discussion applies
to pure tones only, and as all sounds broadcast are more
or less complex, it does not follow that a 30 decibel level
will be adequate in practice.  The reiation between sen-
sation level and intensity is dependent on the character
of the sound: for the moment this can be expressed
as: Sensation level (in decibels) = 10 log,, x Intensity
(in microwatts per sq. cm.). If the intensity be such
that 1 microwatt {Jows through 1 sq. em., which is taken
as the comparison intensity, then the sensation level
(often called phonic level) will be zero, and which corre-
sponds to the intensity on the ear drum if the pressure
of the sound wave is 20 dynes per sq. cm. Tt will be
noticed, from Fig. 6, that, at this pressure, the car has
its widest frequency response.

Interference, Masking Effects and Subjective
Tones.

The Principle of Superposition states that the passage
of sound waves through a medium is in no way affected
by the passage of other sound waves through the same
part of the medium. This entitles us to say that if a
given particle of air be acted upon by two sound waves,
then the resultant displacement of the particle is ob-
tained by adding the separate displacements vectorially,
and is true so long as the cound waves are small. TE
the two waves have the same frequency, have ampli-
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tudes a, and a,, and are ¢° out of phase, the resultant
amplitude is equal to Va,*+a,”~2a,a, cos ¢. 1f the
two waves arc in opposite phase, that is, if a, 1s at
greatest positive value when a, is at greatest negative
value, then ¢=180° cos ¢=—1 and the above ex-
pression reduces to @, —a,. If the amplitudes of the
two waves are equal, then the resultant amplitude Dbe-
comes zero, which means that two sound waves of equal
frequency and amplitude, but 180° out of phase, pro-
duce, in effect, no sound at all. This phenomenon is
known as interference, and can casily be demonstrated
with an ordinary tuning fork. When the fork is struck
the prongs alternately approach and recede from each
other, and, if the prongs are separating, a compression
of the air starts from the outer surface of each and pro-
ceeds in the direction of separation. At the same time
a rarefaction of the air starts from between the prongs
and proceeds at right angles to the direction of separa-
tion. In directions other than those mentioned theve
will be more or less interference as the vibrations are
opposite in phase but equal in frequency and amplitude,
and if the ear be allowed to pass across these regions,
the sound will appear to be lost at certain points.  The
simplest way of doing this is to strike the fork and hold

80 ‘ T ' | T T T T
! | 1,000
n 70 —t R e e — T — / 51. -
3 o e
S eo——i—r—f———f-——1— = 2,100
a | | | '/350 ]
z 50 | I | | _ ffs oo | |
= | i { | // /4000
; 40— t [ 4] /// V /.ﬂxlu | —
o 30+ _J_ T s !//7 /K/ ‘f_' —
)
3 I Y e L=
: 72 /) ]
= 108——1+ // ,/ ~—T 1 g
F 7 == |
% | 1
=G 26 30 40 50 60 70 80 700
i SENSATION LEVEL OF MASKING SOUND IN DECIBELS

Fig. 8.—Masking effect of a 400-hertz sound on other sounds
of various frequencies. The figures at the ends of the curves
denote the frequencies of the masked sounds.

it near one ear, when twirling the fork between the fingers
will result in the sound being intermittent, there being
four points of silence in each revolution. It should be
noted that the alternations of sound and silence occur
only at certain points relative to the fork, and that,
moreover, the speed of the alternations is dependent on
the speed of rotation of the fork.

If, now, there is a very slight difference in frequency
of the two waves, a different state of affairs is produced.
It will be evident that, at any particular point in the
air we have, at the time when the amplitude a, is added
to the amplitude a.,, the maximum amplitude of displace-
ment of the air, but as the frequency of the two waves
is slightly different, the moment when a, is at maximum
on its next alternation is not the moment when a, is at
maximum. Thus we have additive and subtractive
effects succeeding each other as the one sound gains half
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Broadeast Reproduction.— .
a vibration on the other, with the result that a new tone
15 created which grows alternately loud and soft at a
number of times per second equal to the difference of
the two component frequencies, and whose frequency is
equal to the arithmetic mean of the component fre-
quencies. Such tones periodically varying in strength are
called beals.

How One Frequency Masks Another.

We have seen that if a certain amount of noise or
sound be impressed on the ear, then the ear is not so
sensitive to other sounds.  If one sound A is being heard,
and another sound B is gradually increased in mtvnslt\
until A is no longer h(dld, then B is said to mask A.
In general, it has been contended that a sound of low
11anany can completely obliterate a sound of higher
frequency, but a sound cannot mask one of lower fre-
quency.  As the matter is of importance in acoustics,
the Bell Telephone Laboratories undertook a scries of
experiments to determine exactly how far this conten-
tion was true. It was found that while a low frequency
note requires to be raised to a high intensity to mask a
high frequency note, it is easy to mask any sound by
one of slightly higher frequency. In Fig. & are curves
showing the masking effect of a 400 hertz notc on notes
of \>a1‘i()\1s frequencies. If the intensity of the masking
sound is kept constant, the threshold shift denotes the
amount the masked sound has to be raised above its
threshold valie when no masking sound is present, to
be just audible.

In the diagram it will be scen that a 4oo hertz sonnd
has to be increased to 60 decibels before it hegins to
mask a sound of 4,000 hertz, but as the frequency of the
latter approaches that of the former, so the masking
effect is more pronounced.  The fact that certain of the
curves intersect shows that the car will notice a differ-
ence in the quality of a complex tone as the intensity
is raised or lowered.  For example, take a complex tone
with components of frequencies 300, 400, 2,000 and
3,000 hertz at levels of 10, 50, 10, and 710 decibels
respectively ; the car will not hear the 300 component.
If the level of the tone be raised by 20 decibels, so that
the components are now ac levels of 30, 70, 30 and 30,
the 300 hertz component appears, but the 2,000 vanishes,
Raising the level a fuither 10 decibels eliminates the
3,000 heltz component also. The general effect is that,
as the intensity of a complex tone is raised, so the lower
pitched components become more noticeable owing to
the masking of the higher frequencies.

It was stated that the principle ‘of superposition only
, held good if the amplitudes of the component waves

were small, and we will now consider the case of loud
and wcll sustained sounds. If two such sounds are
emitted simultaneously new tones, combinational or
sttbjective lones are formed, one at a frequency equal to
the difference between the component frequencies, and
called the differential tone, and another at a frequency
which is the sum ot the component frequencies and called
the summational tone.
is found in the police whistle, which consists of two
pipes giving tones of diffcrent {requency and which are
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A homely example-of the former
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sounded together by blowing ; the ditfferential tone which
results is consldelably lowu in pitch than either of the
components.  This differential sound is not a beat, as
it is only heard if the whistle is blown vigorously. A
further ty pe of summational tone is found when only onc
sound excites the car; upper partials are created in num-
ber varying with the frequency and intensity of the
sound. At 1,000 hertz, the second partial will appear
if the sensation level is about 50 decibels, and the third,
fourth and fifth will be added if the level is raised to
8o decibels.  Four octaves below this a level of only
23 decibels is required to produce the same number of
partials,

If, now, we take the case of two sounds of fairly large
intensity and having frequencies f, and f, sounded to-
gether, a large number of subjective tones will be created,
tm, m d(ldltloll to the differential and summational tones
from the two primes, we will have similar tones from
the primes and partials, and partials combining with
partials to produce others; a series of this nature is
generated:—f 5 0 fifos fi—fas 2l 2fes 2f 4+
zfl—f':; 2]’:'5‘f1; 2f,— 1. 2/1‘*'2."-_'; 2f —2f,; 3f|;
3f,; and so on.  If the two original sounds are complex
tones it is easy to perceive that the situation becomes
very complex and one’s imagination boggles at thc
attempt to estimate the number of different sounds pro-
duced by a whole orchestra at any particular instant.
Of course, among these nultitudinous sounds produced,
some are masked by others, so that, in practice, the
total number will be much less than that obtained if
masking were not present.  The number masked will
depend on the total volume, as we have already scen.

The Behaviour of the Ear to Complex Tone.s.

We are now in a position to consider the effects of
frequency distortion (unequal reproduction of the fre-
quency range) upon the ear.  Experinients have proved
that it the fundamental frequency of a complex tone be
removed by a suitable filter (which may be an imperfect
loud speaker) the differential tone created by the upper
partials will be clearly heard at the fundamental tre-
quency.  Thus, one may hear sounds below the lower
limit of the reproducing apparatus, and many writers
lm\ ¢ Jumped to the conclusion that a very low cut-off

requency 1s not essential to secure good broadcast repro-
(lu(tum But we have seen that matters are not nearly
so simple as this.  Suppose a musical instrument is
sounding a note of 50 hertz, and this has partials at
100, 150, 200, and so on. Taking the first two fre--
quencies only, for simplicity, the subjective tones pro-
duced will be of frequencies 50 and 150 hertz for small
amplitudes, in addition to the original tones, so the
fundamental 50 hertz note will get a boost and a new
150 hertz note is created, which will aid the third partial.
If the loud speakcer cannot reproduce a 50 hertz note,
the first two frequencies are 100 and 150, which produce
50 and 250. This gives a series 50, 100, 150, and 250,
but the amplitudes of these component frequencies are

-obviously very different from those produced by the

50 hertz fundamental and its second partial. If the
amplitudes are large, the divergence between the re-
spective amplitudes of the reproduced partials hecomes
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greater, as the table A shows; column A gives the f{re-
quencies of subjective tones formed.by the fundamental
at 50 hkertz and second par-
tial ; celumn B those formed
by the second and third par-
tials, the fundamental being
eliminated by a cut-off.  Al-
though only the fundamental
and second and third par-
tials are considered, it is ob-
vicus that amplitude distor-
tion of all three is consider-
able in column B.

TABLE A,
Rubjective
Tone, A B.
ol | 100
Ton | 150
150 | 250
o b
1ug | 200
200 | 3%
200 350

— !l 50 : .

50 | 100 So we arrive at the very
150 | 200 definite conclusion that a
3004 50 bass cut-off in the repro-
1ou 1 100 = . . .
i5m || ducing cquipment will cause
300 1450 serious amplitude distortion,
250 | 450 not only of the fundamental

R frequencics,  but also  of

i certain of the upper par-
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tials, and this is aggravated by the alteration in masking
that takes place simultaneously. The incorrect reproduc-
tion caused by a bass cut-off is most noticeable to a
trained musical ear, and the conclusion we have reached
adequately explains the feeling most of us have had
that, although the bass appears to be, and actually
is, there, the result is not truthful. It is suggested that
an examination of the chart given last week will
show that the reproducing apparatus should have no
falling off in output down to 32 cycles per second. As
the higher frequencies do not ‘mask lower notes to
anything like the same amount as in the case above, a
top cut-oft is not so detrimental to good reproduction

on this count, but it must not be forgotten that

climination of the frequencies above 3,000 will, in addi-
tion to impairing the brilliance of reproduction, cause
frequency distortion by the absence of the differential
toties of those frequencies which have been removed.
It was pointed out in the previous article that g,000
cyeles per second was the utmost that one could do with
if interference from other stations was to be avoided,
so we have then, as the minimum frequency range for
good  reproduction  of  orchestral

o i

TELEVISION IN JAPAN. Professor Kenjiro

Takayanagi’s television apparatus on view

at the Exhibition of Inventions, Tokyo,

Since November last, according to a corre-

spondent, it has been possible to transmit

20 pictures per second, using 10,000 impulses
per picture.

music, 32 to g,000 cycles per second.
Verily. the car is not so accommo-
dating as 1s generally supposed !
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Tovd Ravleigh © Theory of Sound. 2
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i von Helmholz @ Sensutions of Tone.
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ot sound )
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Do« Miller  Science of  DMusical
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The opportunily s
talen of  correcting «
HAight  error  appecring
in the inscription wnder
Fig. 4 of last weel’s
article. The waveform
represents  the  octure
beline  middle (0 (128
ryelex),
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Recognisable por-
traits have been
transmitted on a
wavelength of 84.5
netres.
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“ MOTOR *° PERMANENT MAGNET
MOVING COIL.

This unit is marketed by the Tekade
Radio & Electrie, Ltd., 147, Farringdon
Road, London, 1.1, and i~ the first
of anentively new gance of ¢ Motor
toud speakers which will be manufactnred
thronghont this conntry.  'The permuancent.
magnet ix of the totally cuelosed type. and
is provided with an aiv gap of T, The

“Motor’’ permanent magnet moving-
coil loud speaker including output
transformer.

Bin. diameter cone carries a Tow resistance
speech cotl with an average impedince of
10 ohms and an outpnt trimsformer is in-
corparated in the chassis. Two types of
transfornier are available. one with a 30

1 ratio. for pentode valve, and the other,
with three tappines vivinge matios of 15 01,
20 1, and 25 1. for power vildves.

On dest the sensitivity was found o be
well up o the standard of this type of
nnit, and the quality was excellent on hoth
speech and music. "The useful frequency
response extends fronr helow 50 cyeles to
7.000 cycles.  Between 50 and 1,000 eycles
the output 15 aurally muiform.  Theve is a
slicht resonance at 1,400 cyeles and the
output then increnses by five or six deci-
hels between 2,000 and 4,000 cycles, re-
turmng to the average level at about 6,000
eveles.

Wireless
Werld

Review
of New
Radio
Products.

In our apinion, the outstanding feuture
of this reproducer is the exceptionally
well-maintained oufput in the bass helow
100 cycles, where the majority of moving
coils for this type zenerally show a deculed
falling-off.  The bass response is  not
attained by anwetificially  infroduced
vesonance, hut would appeay ta he due 1o
the careful design of the field magnet,
A important consequence of this featwre
of the performance is thit the hass is sus-
tuined even when the Toud speaker is
working at Jow volmne levels. The price
of the complete chissi=, including trans-
former, is 70x.

CCOoO0
C.A.V. H.T. BATTERY.
Type H.T.D.4.

This 15 a standard  capacity size Dy
cell HUTU Dattery vated at 120 volts and
soitahle for light discharge work. snch
as Tor use with a rveceiver requiving he-
tween 6 and 8 mA, of 11.'I. cwrrent.” The
overall dimensions are 8kin. x 6Zin. x 2Zin.
high, and the price is 11s. Tappings ave
provided sat 12-vol{ intervals,

The sample submitted for {est was dis-
charged intermittently. doing duty  for
periods of four houvs. with similar tine
intervals for recuperation.  In the dis-

AAY 11th, 1932,

LABORATORY TESTS

the mean value of the voltage thionzhout
the life of the battery.

Fhere is no marked cut-off point ar -
where on the curve, as il can be e
that  the voltage falls  fairly  steadily
throughout. apart from an aceelerated full
during the early staves.

C.A.V. model H.T.D.4 120-volt H.T.
battery for light discharge work.

Foois enstomary to regasd the neefal
lite of this style of hatters as beine up
to the point where the potentinl of each
cell has dropped to 0.75 volt. which. in
the hattery  under veview. takes place
after 280 liours actual working time, This
gives a total of 138 watt-hours for the
hattery. and, as there ave eighty cells in
all. each cell coatributes 1.7 watt-honrs.
which is well above the minimum capa-
city Jaid down by the British Engineering

charee curve shown on the wraph the vest  Standards  Assoctation for cells of  this
periods have heen omitted for convenience,  size.
and only the actual working time shown. it is-assied it the set s in use
140
9
mcL ls
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w
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Discharge curve of C.A.V. 120-volt standard capacity dry-cell H.T. battery.

During  the f{est the current
through the loading resistance was
measured during the middle of the dis-
charge period, so that the curve shines

flowing

for twenty honrs per week, and the cur-

rent  drawn  from the bhatlery in the

carlier stages of its life does not exceed

8 mA., then about four months” ueeful
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work cun he expected, since the recupera-
tion periods will he of louger duration
than is possible during our tests.

The other sizes made in this series are
60 volts. 66 volts, and 99 volts, the prices
heing 5s. 6d., 6s., and 9s. respectively,

The makers are C. A. Vandervell, Ltd.,
Well Street, Birmingham.

0cooo
WORKSHOP INSPECTION LAMP.

A handy inspection lamp 1s & very use-
ful addition to the home constructor’s
workshop equipment, for there are mauy
occasions when it is necessary to divect a
beam of light into dark corners of a set
when making adjustments or effecting ve-
paivs. The Servelllite inspection lunip,
made by Thomas A, Rose & Sons, Ltd.,
95. Milton Street, London, E.C.2, is par-
Gicalariy well suited for this purpose. for
it can Lie attached instantly to woodwork,
metal. or glass, a special suction device
being fitted for this purpose. )

It is made of bakelite and embodies a
small 8.8.C. lamp-holder for either 2-, 4-,
or 6-volt bulbs, and complete with a length
of flex and a small two-pin plug costs buat

4s. 6d.

SUCTION DEVICE
s

ServeUlite inspection lamp for
workshop use.

[oNeele]

SOLOIDEX.

This is a liquid prepaation which,
added to ordinary accumulator acid in the
proportion of one part of Soloidex to
three parts of acid, converts the ele(.-tvl'ol:.'le
into a jelly form, therehy rendeving the
accumulator unspillable.  On  solidifying
the clecirolyte takes on a cellular strue-
ture with the acid in suspension, and the
accunmlator functions in exactly the same
manner as formerly. with the added
advantage that creeping of the acid is
eliminated, and as the plates ave embedded
in o solid mass the paste in the lead grids
cannot loosen and cuuse internal short-
circuits.

Soloidex shonld be mixed with acid of
1.250 s.z.. lbeing added slowly and well
mixved. using an earthenware jar for the
purpose. The mixture is pourved into the
cell when the battevy is fully discharged,
and must be left for at least three hours
to solidify, after which the battery is
charged at the rate determined by the
capacity.

This preparation is sold in 4-0z.. 8-o0z.,
1-pint, and 1-gallon sizes, costing 9d.,
1s. 6d.. 3s. 6d., and 25s. respectively, and
is suitahle for. treating wireless, motor
cyele and  motor car  hatteries. The
makers are Concess and Co., Ttd., 28-30,
Eagle Street, Tondon, W.C.1.
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NEWS FROM THE CLUBS.

The Autotone in Birmingham.
1\,[]1. F. L. DEVEREUX, B.Sc., of The Wircless

L World, gave a lecture and demonstration
on” the Antotone at the last meeting of Slade
Radio, Birmingham.

The members, of whom there wax n
attendance, were greatly interested in the
description of the essential points of the ve-
ceiver, and in the demonztration, which showed
the merits of tone correction used with a very
biighly selective receiver.

flon. Secretary: 110, Hillaries Reoad, Gravelly
Iill, Birminghan. .

New Society at Kettering.
EARLY sixty enthusiasts have joined the new
Kettering Radio and Physieal Society, which
wax formed on April 18th. Two members, Mr.
J. €. Lee and Mr. R. J. Pankhurst, already own
transmitters with radiating aerials, and another
member possesses a transmitter with an arti-
ficial aerial. It is hoped that the Society will
soon have its own transmitting licence. During
the summer Field Days are to he held, direction-
finding with portable apparatus being the main
attractinn. At the opening meeting, AMr. J. €.
Lee lectured on the topical subject of ' Relee-
tivity.” )
1ton. Seeretary: Mr. R. J. Paukhurst, 9. Shake-
speare Road, Kettering, Northants.

North Middlesex D.F. Competition.

MATEUR transmission on 160 metres with
<X portable apparatus formed the subjeet of a
lecture and demonstration given recently hefore
the North Middlesex Radio Society hy Mr. L. C.
Nolton, one of its ollest members. The lec-
turer, referring to the early ecireuits, said that
tor Mexibility and also reliahility it was probahly
impossible to heat the * Hartley.” lle com-
pared his apparatus with the Society’s portable
transmitter, and indicated several interesting
moditications in his own equipment.

The Society's first Field Day of the year,
which takes the furm of a direction-finding
ecompelition, ig to he hekd on Sunday, May 2nd.

Hon. sSceretary: Mr. M. P Young, 40, Park
View, Wynchgate, N.12.

A Short-wave Evening.

JHORT-WAVE apparatus was given the place
Y of hononr at the recent exhihition meeting
of the Kentish Town and District Radio Society.
The wallz of the c¢lub room were covered with
QSL cards from all parts of the world, and the

record
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IRELAND'S NEW BROADCASTING STATION.

Athlone.

-

apparatus on view iucluded two transmitters,
five >ll‘01‘l-\\'2l\'c reevivers, transmitting inducet
ances for all amateur wavebannds, special short

wive ‘cmult-nsers, .quzu'tz erystals, relays. wand
other interesting pieces of apparatus.  Durmg »
demonstration morse signals picked np 1ram

distant stations were made to light lamp:
Hon. Secretary: Mr. Eric A. (. Jones, 2BOC,
46, Lady Margaret Road, Kentish Town, N.W 5,

Fundamentals.
I\IR . BEVAN SWIFT, President of the
Radio Saciety of tireat Britain, lectured o
“ Fundamentals ” at o recent meeting of the
South Croydon and District Radio Society. Why,
asked Mr. Swift, did we wind a certain numhen
of turns on our userinl coils? and he proceedesl
to discuss precisely what happened at the inpu
to a set. Although the lecture dealt with fir-|
principles, the members fonnd how nseful it
could he to renew thesr nnderstanding of poinig
which are so often forgotten. The lectura
offered a host of valnable hints and answerat
numerons guestions.
Hon. Secretary: Mr. E. L. Cumbers, 14, ( ainp
den Road, 8. Croydor.

A Comprehensive Discussion.

WIDE range of topics was covered m 2
4 X gencral discussion at a recent meeting of tin
Croydon Wireless and Physical Society.  Amouy
the subjects dealt with were the design of L.i
chokex, band-pass tuning, tone correction, the
dilterenee hetween frequeney and amplitude (his
tortion, and the variations in quality of -
grannmues  trapsmitted from  Savoy 1L pol
Langham Dlace.

Visitors will he warmly welcomed at the nest
mecting of the Society, which will be held on
Monday, May 23rd.

Hton. Secretary: Mr. H. T. P.
Chancery Lane, Londen, W.C.2.

D.F. the Most Popular Attraction.
T the recent annual general meeling of the
Golders Green and llendon Radio Society
it was revealed that direction finding proved
the most popular attraction aluring the past
year.

A direction-finding competition open to any
member of any radio soeciety will be held «m
Sunday. June 12th, near 8t. Albaus, Five prizcs
will be awarded.

Ilon. Secretary: Mr. W. A, lludson, 22,
Parade, Golders Green, N.W.11.

Gee, 51,2

The

tests at the Marconi
Works, Chelmsford, of the 60 kW. transmitter which is shortly to be installed at

Final

The six units from right to left are : Drive unit, modulated amplifier,

intermediate amplifier, power amplifier, closed oscillatory circuit and second
power amplifier.
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CLIMAX RADIO GRAMOPHONE

An Inexpensive A.C. Mains Radio-gramophone
in Compact Form.

N view of our usual conception
of a radio-gramophone, the men-
tion of which conjures up visions

of a comparatively large picce of
furniture, it is ditficult to conceive

a small  transportable  cabinct
measuring 2oin. by 12fin. by 11kin.
high serving the same  purpose.

Inmtial tests with the Chimax model
444, however, soon  dispel any
doubt as to its claims tor incliusion
in this category, for it is not mercly
a compromise but a fully fledged
radio-gramophone  in miniature
which, at the price of 22 guineas,
Dids fair to set a new standard in
receivers of this type,

Portability and compactness are two
features of this Climax radio-gramo-
phone.

It is operated entirely from the
A.C. mains, and embodies the same
chassis, but with a few minor altera-
tions to suit the larger cabiuct, as
is fitted to the model 33A. This, it
will be recalled, consists of an H.F.-
Det-Pentode  arrangement  with

tuned grid coupling between the first
two'valves, and transformer coupling
between  the detector and  output
stages. A few improvements have
been made; for example, the H.T.
voltage has been raised slightly, re-
sulting in an increase in the power
output, and the wiring has been
tidied up wherever possible.

Thus we find that its recelving
properties are stibstantially the same
as the three-valve receiver, but with
the additional advantage of a some-
what larger undistorted output, and
there is evidence that the sclectivity
1s improved.

Modified Detector Circuit.

The small panel at the back of the
set 1s retamed, together with the
push-switch with alternative on and
off positions  for interrupting  the

mains supply and the radio to gramo-'

phone switch.  Sockets for an ex-
ternal loud speaker and the aerial
and carth connections are carried on
this panel also, and a wander plug
is provided for utilising the mains as
an aerial should it be inconvenient
to creet one of the orthodox type.

When used as an electric gramo-
phone the detector valve is converted
into an amplifying stage by applying
a small negative bias te its grid, a
feature introduced since adapling
the circuit for this model. In the
carlier arrangement no provision was
made for a negative bias when repro-
ducing gramophone records.

For broadcast rveception volume
can be controlled by the reaction,
and, also, by the selectivity control,
but since both of these are of the
pre-detector type, obviously they
cannot be utilised as a volume control
for gramophone reproduction.  The
control is embodied, therefore, in the
pick-up arm, an advantage in many
respects, for, having found the hest
adjustment to give the required out-
pul level, there is no need to disturb
it ani changing over o broadcast.

There is little we can add to our
previous comments regarding the

o uaany americanradiohistory com °

1
': , FEATURES.

E Circuit. —Three valves, screen - grid
' H.F., power grid detector and pentede
v ontputvalve.  H.T. from a full-wave
o rectifier.

3

| Main Controls.—(1) Single-diul tun-
i ing with trimmer. (2} Reuction.
! 2 ;

: 13) Wave-change.

i Subsidiary Controls.—(/) Volume
I selectivity. (2) Output from pick-up.
| (3) Radio-gramophone switch. (1)
E Mains swilch.

i General.—Moving-coil lond speaker.
| Provision for mains aerial.

| Price.—2 guineas.

{ Makers.—Climax Radio Electric Ltd.,
! Haverstock Works, Parkhill Roud,
! Hampstead, London, N.W .3,

1 -

1

quality of reproduction, ax this is
most satisfactory.  The same excel-
lent response is obtained with gramo-
phone records as with  broadeast.
Mains hum is barcly audible, and
there is not the slightest trace of in-
terference from the electric gramo-
phone motor.  Needle scratel is most
noticeable by its absence.

The extraordinary compictness of
the Model 44A does not detract in
any way from its performance,
cither as @ medium for broadcast re-
ception or as an electric gramophone,

Modified arrangement of detector
circuit in Climax Model 44A radio-
gramophone.

while the excellent  reproduction
afforded by the moving-coil loud
speaker assures a full measure of en-
joyment under all conditions. An
adequate selection of broadcast pro-
grammes is available at all times,
and when interest tlags in this diree-
tion, selections from one’s favourite
cramophone records are available by
the movement of a switch. )
A 34
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The Editor deces not hold himself responsible for the opinions of his correspondents.

Cerrecprndence should be addrecsed to the Editor,** The Wireless World," Dorset House, Tujor Street. E.C.4, and must be accompanied by the writer’s name and address.

Is 5,000 Cycles Enough ?
T has Leen iy experience time and time again to wonder how
men whont 1 know to be good teclmically could associate them-
selves with the results they were demonstrating to me as good.
I have also heen very disappointed at results by sets by
gramophoue makers whose names ave world famous, the quality
of the same sets having iwen favourably commented upon i
your review columns.

The serious deficieney of the upper register is the prime canse
of my disuppointment, but it is frequently accompauied by
serivas booming in the bass register.

I acrvee with Mr, Hartley that anybodv whose hearing is not

- defective will choose a receiver in which the frequeucies fromn
5,000 to 10,000 are included in preference to one in which they
are «bsent, bnt T will add this proviso—that people who have
long been associated with sets with deficient Ingh-frequency
outpnt, whether home made or mass production, are not com-
petent judges.

To suggest that we might have to satisfy ourselves with an
arbitrary cut-off of the order commen to-day is equivalent to
sugpesting that we should all be condenmed to wear spectacles
passing a limited band of the colonr spectrum only, say blue,
or green, or red for evermore. We would still be uble to see,
‘hut what a miserable face nature would wear!

The clrm of manv of the most beautiful passiages in music
is in the contrast between strings and wood-wind which are
Jdifferentiated solely by the harmonics whieh fall within the
band it is proposed to suppress. The reproduction of many
sets (and expeusive sets at that) tacitly assmme that the
listengr has heard the varions instruments of the orchestra at
some time or other. und can therefore recoguise the miserable
counterfeits they provide.

There have been times when I have wondeved if my own
hearing were in some way defective and that the average set
were good enough, hut I have gradually collected enough
evidence from impressions certiin sets make on non-technicil
listeners to know that it is good encugh. Besides, tliere is the
simple test of comparving the rveproduction with actnal instru-

ments.
More power to Mr. Noel Ashbwidge and his  B.B.C.
colleagnes ! D. KINCGSBURY, ANLLEE.
Sutton Coldticld.

I’l' seems to me that this subject should only be approached
from one angle—tilhe necessity of reproducing the original
perforniance as near as ever science can get to it.

The whole mechanism of transmission and reception must he
vegarded purely as a scientific unit to convey what art can
give out trom studio or hall. Tn other words. this scientific
“unit ”’ must be regarded simply as a channel for the trans-
mission of all types of sound. Its ane, and its greatest, virtue
should he that 1t does not originate any sound of its own. In
that respect it is therefore not a musical instrinment.

If we restrict our ciumel to 5,000 cycles. defivitely we are
not getting all that the original performance is giving. This, as
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your correspoudent. Mr. Hartley, points oul, is not a question
of opinion but of fact.

The veason why tlhere can possibly Le discussion on the
matter is because 9.999 people out of 10.000 rarvely listen to
first-class music at first hand—they have not the opportunity
very often. Consequently, they simply do not know what real
beauty of sound ineans, if they did there would be an instant
scrapping of thousands of so-called perfect sets.

flere's a little verse which illustrates iy meaning and repre-
sents the tyvpe of listener referved to who listens to o full
orchestra and orzan at a symphony concert for the first time.

* 0! doesn’t it sound gorgeous, and deesn’t it sound grand,

That great enormous organ. playing with the band.
Now i1 my set—that’s perfect—it doesn’t sound the same.
I wonder if the organ’s right, or is the set to blame.”

If we steadfastlv refuse to restrict human needs to scientafic
achievement science witl. in time, expinud its achievement to
accommodate human needs. which is the proper way to look at
the matter. "H. E. ou PRE.

Jersev.

HE solution would appear to he the reduction of the nmnber
of stutious. \part from the high-wave stations. Great
Britain appears to have ten wavelengths allotted, covering a
total of 90 kilocveles. If two of the stations conld be
eliminated, space would be available for each station to have
eleven kilocycles separation, or if no use were made of the 200-
metre allotment, which at the moment does not appear to be in
use. twelve and a half kilocycles space would be available for
each.
The two stations to ent-out would . obviously bhe the two
Nationals. They could easily be abolished if the Daventry
Station were rebvilt and the power increased to, say, 200

kilowatts. ‘This would give alternative programmes to prac-
tically everybody. I. PINK.
Southsea.

PART altogether from techuical considerations. surely the

obvious answer to this very important question must he.
“ Naturally not, siuce we are gifted with the ability to hear far
above this!"”

As many people must have foreseen, the question of quality
in electrical reproduction is resolving itself into the frequency
baud-width problem—and it is well that The Wireless World
is opening its pages to the various views that exist; if the
matter is reaching a climax at last, all the better, since it is
crucial.

The point that ons mest vegrets is that up to now noune of
our recognised and established musicians has had anything to
say in the matter (at least, T have uot seen their names in
correspondence), and one does feel tiut thewr views might he
of considerable value, if indeed they should net rightly have
the final word! and it is to be hoped that they will recognise
the importance ot repairing this emission.

As to the suggestion that reproducers should be regarded as
* musieal instruments,”” surely this is in direct contradiction
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of their pnrpose—which is to reproduce as faithfully as possible
all and every sound offered to them; any ** personality = or
* chavacter 7 of theit” own mpst be ininical io this funetion,
and is only to he reckoned as a tault,

The danger of judging by ear would seem ta arise from the
fuet that the balance is so heavily weighted in favow of any
artificial reproduction.  We know that it is ot the * real
thing,” but an avtifact. and we at once make imconscious allow-
ances. * We do not think ** how near the real thing is to it ! "
but " how near it is to the reul thing !’ being awave, actualiy,
of a very big difference. and using this realisation to make the
artificial vesult appear all the more ereditable hy comparison,

I must not be forgotten that our education in {he matter has
bectt along most unfortunate lines.  In the carly days we learnt
to admire mel wonder at reproduction that would be intolerible
to-day, but we had no artificial standard to compare it with,
Even as reproduction hegan to improve our difficulty renained —
we had never heurd anything hetter.

Now that standards have become much higher throurhout all
processes. the rate of progress is naturally  slowing up. or
appearing to, sinee the days of oross and striking changes are
Iver.

But the gulf bhetween the artificial and  the  real  must
always remain appreciable. il can only he reduced by deter-
mined and unwavering efforts Lo extend the frequency vange.
Unless sueh efforts ave made and maintained the boundaries of
sound are more likely to be narrowed than widened.

We have made certain conditions for onvselves, and now,
finding that we are hampered by them. we seek to compromise
by adapting our activities to the vestrictions impuosed by theu.
Surely this is not the way to progress.

© Not failure. but low aim, is erime

Cheshive. NORMAN P,

The First Telephony ?
N your issue of the 27th April, under the heading of © News
of the Week,” mention was made that a reader listened to

SLADE.

wireless telephony tests at the Crvstal Paluce as far back as-

1913, Tt is not stated what type of genevator nor what power
was employed.

Tt may interest some of vour technical readers {0 know that
songs were broadeast by myseli in the summer of 1907, using «
portable Poulsen ave equipment. consuming approximately 250
watts. A small teavelling teauk contained  the transmitting
apparatus and a somewhat larger trunk the four-cvlinder petrol
motor coupled to a dyvuamo.

The demonstration was arranged for the henefit of the War
Office. the transmitter being located in Aldershot. whilst
Cieneral French and his staff listened on a crystal receiver with
“phones in the neichbonrhood of Midlnest.  Excellent veception
wits obtained.

I winelined to the opinion that this was the first occasion
that pure radio telephony was nsed in Creat Britain, but T
stind to he corrected. H. ANTHONY HANKEY.

Chiswiclk. :

Amplifiers and Tone Correction.

IN commenting on my recently pubtisbed letter dealing with
the above subject My Scroguic tikes me to  task for

assuming the input impedance of & valve (o be of infinite value.

Since T nsed the word ** theoretical 7 to qualify my state-
ment, it is obvious that T was folly aware of the limitations
iffecting the practical case.

Be that as it may. even thengh the ideal case never obtains in
practice, it is not to be said that a sufficieutly good practical
approximation is likewise unobtainable (especially in connection
with andio-frequency work, which is the case under discussion).

The pomt I wished to make, however, was. that in terminat-
g certain types of filter structures into impedances which
stimulate the ““infinite ” rather than the *“ mateh 7 condition
in impedance relationships, some simplification of filter design
is obtainable. .

This desirable coudition can quite easily be obtained hy
terminating a filter structure into the ¢ grid-fikunent  cirenit
of a valve, because the vulve. being a voltage operated device,
requires no manifestation of ““ power.” '

Where power transference takes place a condition of imped-
ance mateh has to he established, and this in turn demands the
use of & more complicated type of filter structure. .
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Myo Seroggie seems to dislike my referring to ““tone cor-

rection ”* ax an innovation of The Wireless World !
Admittedly, it ix qrite well known that the general principle

of ““tone correction 7 is not new, but surely some credit is due

to Phe Wireless World for its ahility to grasp a scientific tnth

of outstanding importance and for giving it the publicity it

merits ? GEO. K, POHU,
London, W.13,

The Amateur Transmitters.
HERE has been some nonsense said by recent correspondents
to The Wircless Waorld about the falling off of radio interest
among the transniitting amateurs of Great Britain.
Allow me to deny this absurd supposition, and to say that
interest is as keen as ever, if not more so.

The Maiichester and  District  Hams  have been  holding
enthusiustic monthiy meetings for some time now. to sy

nothing ofthe Liverpool gang and other ecentres all vver the
country,

Activity Das heen sumewhat curtailed owing to the peor
conditions which have heen prevailing on | the 14-megucycle
band for some considerable time. This band being our prin-
cipal DX wave,

Activity has been concentrated  on the 40- and  80-metre
hands, and some very good DX las been worked on the stahle
T-megacycle hand. T inyself have been in communication fer
a solid howr with VK20 in New South Wales, Australia, aind
7Z82A South Africa. alse for nearly an hour recently.

A possible explimation for your contributor’s remarks may be
that he lhasn’t heavd any O stations lately,  This being due 1o
the lengthening of the skip distance,  Tf he listens cavefully on
40 metres he will no doubl hear quite a number of  gronnd-
waves from G stations

Prestwich, Lanes.

The Lost Cause!
’)1 YEARS! Congratulations.
g

GILBERT H. VICKERS, (60 V,

My wind goes hack to pre-
war and pre-broadeasting days when vou used to press
the cause of the maritime wireless operator. How we used to
love the articles and photos velating to our profession. I'en
the advent of more recent post-war legion !

The cause of the maritime operator gradually fades awayv.
Nobody has since taken up the cause so enthusiastically.  I'he
maritime wireless operators ave now sadly neclected. and [
only wish 7he Wireless World could so plead their canse as
to make their downtrodden lot more worth while.

The hich degree of skill now required needs more consideration
from higher authorities than is practised.

It requives o hody which is recoguised. such as the 21-vear-
old Wireless World, to place the profession of marvitime wire-
Tess operator on a {ooling of prestige.

Appavently no more is thought of the operntors’ association
{Tan is thought of the operators themselves.

Diayton. ALBERT

Lectiner on

The Importance of Volume Level.

ITE misstatement ohjected to by Mr. Bavelay was delileratelv

made in order o simplify the argument : it is. of conre,

only true for lowish volume-levels.  Tf. however, a high <tudio
volume-level is assumed, so that for equal volume fapparent)
the energy curve is roughly flat. aud then a diseviminatory
volume-control is (rightly) used in reducing volnme. this sime
volume-control will cither over-emphasise low and hish wulible
frequencies or suppress them in reducing volume whensver the-
apparent halance at the studio varies from equality.  In ather
words, the argument of my article holds good : diseriminatory
volume-control (so-called ** tone-control Y is a makeshift, il
i poor one at that. R. RAVEN-HART.

La Ciotat, France.

PARSONN,
Maritime Radio.

Informative Advertising.
ONGRATULATIONS on your *“coming-of-uge.” As a
veader from the first issue, I cannot express appreciation
of the assistunce 1 have rveceived from 7he Wirelegs Waorlid and
its sister journal, Phe Wiveless Lugineer. NMay the good wors
continue ! .,
I would like to reply to Mr. R. N. Watson in your issue of
the 20th April, on infernative advertising.
To vive the power outpat of a receiver in an adverlizement
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The experimenter alveady has this in-
formation by knowing the undistorted output of the lasi
stage. given him by test ov the " Valve Data Sheet.” ‘The
usual buver of a complete set neither has. nor wants to have,
the kuowledge to appreciate snch stalistics. He is solely con-
cerned with reswlts. Even if sncl data were given him. com-
plete with selectivity curves, frequency response, stage gain.
and so on, he would still say @ Well, it that is the set you
think meets my needs, hring it along and demonstrate.”

As one deuling with the perfermance of veceivers every day,
T find the followiug points determine the sule of a set:
Nuuber of stations. with Radip-Pavis as a sine qua non, fol-
lowed by any (wo English stations, Rome. Toulouse, and
Fécamp.  Then selectivity. volume, quality as determined by
the huyer's taste and the voont in which the set is to be in-
stalled, appearance. and ease of operation. in that order. Price
usually comes last. as the scller recommends a set he Judges
to he within the prospect’s scope.  Tn short, aural results deter-
mine the sale of a set. Statistics do more harmn than goud.

Again, such data could lead to abuse. as there ave people
who wounld give anode dissipation instead of undistorted power
output. T have seen this practice in estimates  for public
address systems,

With regard to a car, sueh information as h.p. is neecessary
to compute such points as taz, jnsorunce, cousmmption. und
SO 011,

Tt s very salisfyiny to he alsle to appreciate technical data.
but the sad fact remains that about 95 per cent. of the huyving
puhlic. and 80 per cent. of the vetail trade, do not understand.
and do not waut to understand, such matters,

Rhiwhina. Clam. W, RUTTON,

Service Knuineer.

would he sheer waste.

Quality and Frequency Range.

MUST confess to some disappointinent that more interest has

not been shown in the detter that Mr. Merdler in 7he
Wiredess Warld for April 13the for it put forward o very
interesting point of view on wn fmportant subject.

His contention was. broadly. that there is no need to argue
about the frequency range of veceivers : that if it is fouud con-
venient to limit the rnge. then this fact should be faced.  That
the whole combination of studio. performer, transmitter. and
receiver should be regivded as a new musical instrument with
definite frequency range and hehaviour of its own, and that the
artist {and perhaps  the  conposer) must  learn its special
technigue.

For comparison T will sel dewn two other delinite points of
view. First. that whicl is bemg steadily  pressed upon the
unskilled listener by various interested parties—that the duty

b

Wireless -
World '

of a radio receiver, gramophone, or talking film is to make a
pleasant noise, which may perhaps stiv the memory by its general
resemblance to this, that, or the other original performance. and
that for this purpose a trequency range of 100 to 5,000 cycles is
ampie.

second. that of the purist—that the dudy of a radio receiver
at any vate is to give an exact reproduction of the original per-
formance. though in practice it may fail owing to ceituin
inherent ov external limitations.

Now the choice between these various points of view is entively
a matter of personal taste. But there is a wrowing tendency to
combine them. People claim to hold the purist view, but then
add, first. that the practical limitations do rveduce the possible
hind to that given above. and, secoud, that this is quite good
enongll not only for a pleasant noise. but  for approximate
veproduction.  What arve the facts?

My, Mervdler suggests that broadeasting should he regarded
as a new musical instrument.  Let us assume this suggested
frequency range of 100 to 5.600 eycles, and see just what sort of
fusteament it is. Then we shall huve a betier hasis for arriving
at o verdict.

Just as a reminder, the frequency vange of fundamentals of
an organ is about 8 octaves. the successive (Vs being 16-32-64-
128-250-500-1,000-2,000-4,000 approximately.  The piano is the
sime except that most of the lowest octave is omitted. Now
it the upper limit is 5.000 cycles. all notes above 2.500 will Le
reproduced shorn of all their avuonics. hence they ave all of
the same tone-colour, and one can't tell whether they come tromn
organ, piceolo, or violin, Also, @l notes above 1.700 wiil lose all
but the second havmonic, and will so loze nearly all {in some
cases «ally theiv colour.

Next turn to the bass.  We see that from 16 to 100 cycles—
nearly four octaves—there will be no fundamental tone in the
note “ reproduced,” and in the lower.two octaves lack of the
lower harmonics as well. The resulting tone-colonr—Iharmonics
greater than fundimmental—is well known to be chiracteristic of
reed instrunients such as the hasgsoon aned obuoe.

So that owr new masieal instrument may be conceived us sonie-
thing like the following.  lmagine a kinema organ. with a quite
exceptional range of stops. capable of giving faithful initation
of all sorts of instruments orer the widdle register.  But in the

VOLUME

“ Drawn compositions '’ are
the latest musical novelty in
Russia. Dr. E. A. Scholpo,
of the State Art-Historical
Institute of Leningrad, is
now reported to be com-
posing music directly on to
the film instead of through
the medium of a music clef,
In the left-hand picture the
composer is seen preparing
the sound strip ten times
the size of its final appear-
ance on the film. The upper
picture shows a typical strip
of drawn music and its
equivalent in staff notatien.
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whole of the treble range of 14 octaves. it has only one stop.
of a nuld flute like tane, and tor the hottown thee and o half
actaves 1t apain has only one stop, this time w very reeds
hitssoon p

Vud what of dirama and talks? Tt has been proved that much
of the " chinacter 7 oy individuality of speech, as apart thom
mere intelligibility, lies in the extreme upper frequencies, and
so does the truth to life of ' noise effects.’” Hence talks can
just as well all be given by the announcers, and drama should
be confined to situations where the characters speak fo one
another over the telephone (which has the still narrower range
of about 200-3,000 cyeles. as it is designed only to be under-
standable at mininnun cost).

Frankly, this programme would not satisfy me.

On the other hand. if one admits the general theory of the
purist—the ideal of exact reproduction—what are the practical
limitations 7  'an we get anything really ninch superior to M.
Merdler’s truncated kinema-ovgan, and, if so, does it volve
prohibitive cost or complication ?

First, what are the requirements? 'I'here is now some definite
published evidence. which exactly conflivims what mauy of us
alveady knew from nupublished results.  In"a serles of tests in
the Bell Teleplione Laboratories. a large party of experienced
listeners were axked (without knowing what changes were being
made) to record when they noticed any change as the frequency
response was altered by swilehing in filters. A the most
miportant instrmments of the orchestra were tried out separately.
as well as a complete orchestra. singing aund speaking voices.
and also sundry “ noise-effects.”  The most hmportant vesalts
are :—

(1) .\ bass cut-off at 40 cyeles made practically no difference.
At 60 cycles it made some difference, but this it was cou-
sidlered good enough for practical purposes.

(2) A top cut-off at 10,000 cycles made a slight difference. a
cut-off at 8,000 a greater one, but the reproduction of music was
consideved reasonably satistactory with this Thnit,

{3) Speech and noise-eftects call for a higher trebie linit
than music if they are to be quite natwral.

Speaking genervally. nne may expect that a range of 60 to
8.000 cycles will give & reasonably close approximation {o the
orviginal, and 40 to 10,000 an almost completely satisfuctory
approximation.  The results from o 100 to 5.000 rvange ave
definitely inferior.

Now look on the other side. What is the nature of the
limitations on what the radio set can do? (I leive on one side
the gramophone record and the film. wlich have special difficul-
ties of their own.)

The limit in the bass i1s almost entirely in the loud speaker.
The cost of extending the effective vange of a radio set from
100 to 40 cycles s practically negligible.  The moving-iron
speaker of the reed type cannot reproduce these low frequen-
cres; but the indnctor dymic and the moving-coil undoubtedly
can, though it calls for a farge haflle.  Anyway. it can be taken
as a definite fact that if one i~ prepared to use a large hafHe
o cabinet. the outfit can he made to go down to 60 cyeles.
and probably 40, with only a gradual decrease in output. as
distinet from the shawip cut-off too often found at present.

As vegards the treble. nearly everyone argues on the hasis that
a delinite limitation is imposed by the separvation of stations.
But this is not so at all,  ft only applies because it is taken
for grauted that the receirer is to behare alile on all European
stations. and wherever it is situated. 1 grant that if you are
under the aervial of DBrookmans Park and must receive Stutt-
gart, there ave difficulties: but why should all reception he
thought of on this basis? T put forward the alternative view
that a recciver should be so designed that, while on the one
hand it will get something from distant stations under difficult
conditions. on the other hand it must do full justice to a near
station when conditions are eusy.

I state definitely that a receiver may easily and clieaply he
designed Lo reproduce up to 8.000 eycles on practically all easy
stations, and up to 10.000 on some (and these are just the sta-
tions musically worth hearing). while at the same {inie offering
some amusement, thongh not trne reproduction, when difficult
stations ave demanded.

This being =0, we are left with the question of what the loud-
speiker ean do on frequencies between 5,000 and 10,000 cycles.
Heve, again. although most ‘present-day commercial moving-enil

Wireless
Worllal

MAY r11th, 193z,

speakers (ut off badly. this is not due to limitations of compli-
cationh or expense, but simply to carveless design. The extra cost
ol extending the vange to reproduce at a reasonable strength up
to 10.000 eveles is of the order of 3s. to 5s,

Before concluding, T should like to veply in detuil to oue
o two definite points in Mr. Merdler's letten,

(1) He asks ** . . 1f really low notes of the order of 20
cycles and higl notes of the order of 10,000 eycles are supplied
by certain mstruments, «dves the performance gain very appre-
crably in musical value? ©* These notes are supplied by cer-
tain instrwments; and it they are not reproduced there is a
definite loss of quality, as witness the results of the test already
mentioned.

(2) He asks. ** Should not a radio recciver be regarded purely
and simply as a musical instrument operated on by artists at
the studio . . .77 This is the whole crux of the matter. Ay
view is ‘* NO : it should be a reproducing mstroment,” for
reasons given ahove.”

(3) He says: " The piano-maker does not impose  on  us
pianos . to cover wide rauges of frequency . . . But he
does. Doesn’t My, Merdler realise that the frequency-hand
covered by the piano is from 27 to over 10.000 cycles? * Tyue,
the fumdamental ot its top note is only 4.096 cycles: hut even
if reproduction of only the second and third harmonics is enougl
ty give the true tone-colour. this still calls for 12,288 cveles as
the top limit! ' '

Summing up, the position of the “purist © is this :

(1) I am wot content with a pleasant woise to remind me
of past concerts : I want the nearest possible approach to an
exact reproduction of the performance.

(2) A frequency-range of 60 to 8.000 cveles gives quite a
wood effect, 40 to 10.000 is practically exact, while 100 tu 5.000
is definitely not ecnough,

(3) The reguived frequency range can he wot withont great
extra cost. provided that— 7

(4) Exact reproduction is only demanded for stations fuirlv
casily received: when I nmst have weak or difficult stations
I am content with the * pleasant noise.™
() Tt must not be forgotten that exact reproduction also
involves certain considerations as to output power: but that is
another matfer, though here again theve ave no very great diffi-
culties in getting the vequived results. oo

Windsor. P. K. TURNER. M.1.E.E.

N veply to various crities of my original letter, T can only
state that we are not vet in Utopia. imd, while the idealist
may theorise. the practical man nmst act. A restrieted fre-
fquency range is desivable in the iuterests of the manv. even
thongh it be to the detriment of the selfish pleasnres’ of the
few.  We cannot all sit in the front row of the stalls ; the
vast majority can. unfortunately. get no nearer than the wallery.
For broadeasting to retain its universal appeal we must face
up to the facts squarely. -

Millions of pounds have been speni by various anuthorities
on transmitting equipment. similar sums have been spent hyv
the radio public on receiving equipment, and by manufacturers
m producnig plant.  The number of stations required for a
satisfactory broadeasting service in Kurope is such that a
sepavation of more than 9 ke. cmimot be arranged. learing
o omind that the wavelength range provided on radio sets at
present uvxed is 200-500 metres and 1.000-2,000 metres.

To produce a satisfuctory service to listeners spread over a
wide area high transmitting power is required, with canse-
quent mterfeience to listeners outside its own service wares.
To eliminate this interference two alternatives present them-
selves : either to have specially designed aind necessarily costly
receiving sets or to limit the audio-frequency range of lLoth
the transmitter and receiver, the latter being the more prac-
ticable proposition in the present state of the radio art. The
fixing of a definite if limited andio-frequency range would enable
set manufacturers. component designers, and the general public
to see exactly where they stood and negative the fantastic
claims to the reception of the complete aundio-frequency range.

I would conclude by stating that the secret of successful
civilisation is security and counfidence in the future. and this
in itself prevents drastic measures being taken in either trans-
mitter or receiver technique which would render present-day
apparatns prematurely obsolete. L. R, MERDLER.
Acton, W.3,
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READERS’ PROBLEMS.

Three-electrode Condensers.
I\' the “ Hints and Tips’’ section of

- The Wireless Waorld for Aprit 27th it
was mentioned that an Ormond ** Mid-
get”’ condenser, with its clements con-
necled in series, could be used as a coup-
Jing condenser in a two-circuit aerial tuner.
A reader, who proposes to muke up a tun
ing unit as deseribed in that pavagraph
asks us to publish a sketch showing exactiy
how the external cireuits should be wired
to the coundenser. He also scems to be
rather uncertain as to why this method of
connection was advocited.

The appropriate form of connection is
showu diagrannnatically in Fig. 1, in
which the three ** banks ¢ of vanes—two
stators and a rotor—are drawn as sinvle
vanes for the sake of elearness.

SERIES CONNECTION

STATORS IN PARALLEL

Fig. 1.—Three different capacity values
are obtained by making the appropriate
connections to a three-electrode varia-
ble condenser. The electrical equivalent
of each form of connection is shown.

By adopting the series method of con-
nection, the maximuin—and, what is move
imipartant, the minimum—capacity of a
condenser of this kind is veduced to the

31

lowest possible value, as the two elements
dre In series.

Wlhen an intermediate capacity value is
needed, the rotor vanes and one set of
stators should be connected, while for
maximum capacity the stators ure joined
1 paratlel.  These alternative forms of
connection are also illustrated fox the sake
of completeness.

*“ Monodial '’ Condensers.

OME readers ure not entirely clear as

to the reason tor the use of a nambher
of different voltage-test condensers in the
power unit ot the ‘‘ Monodial AC.
Super. The highest. voltage with which
we are concerned exists across the rectifier
valve, and consequently the highest test
voltage condenser, the tvpe 1.8.A., is used
at this point for C.. The voltage drop
in the smoothing and output chokes ix
quite small, however, so that the same
types are employed for C,, and C,..

With regard to C,, the current has
passed through the field winding of the
moving-coil loud speaker. and so the volt-
age applied is considerably less; accord-
ingly, a type T.S.1. condenser is used at
this point.

Again, the voltage on condenser C,, is
still lower, owing to the presence of the
resistance feeding the tone-corrector stage,
and a type B.C. suflices at this point. The
voltage is lowest of all in the grid de-
coupling circuit, and so the lowest test
voltage condenser, the type B.B., is em-
ploved for .

Free Field Current.
READER asks whether there would
be any visk in inserting a loud

speaker field winding vated at 125 volts
(maximum) in a 350-volt H.T. supply
cireuit.

We think that some confusion exists
here as to the basis on which the field
winding 1s vated, and so a word or two of
explanation is called for. The manntac-
turer intends that the maximum voltage
applied across the field terminals shall
not exceed 125 volts. By conuecling it
directly acvoss the source of 350 volts,
an excessive cuwirent would be driven
through it, and damage would be done.

But we assume that in the case in ques-
tion the instrument is to Le connected in
serivs  with other resistances (valves,
smoothing ¢hokes, etc.) across which a
large proportion of the total voltage input
will be dissipated.. Matters must be so
arranged that the voltage dissipated across
the field winding is not in excess of its
rating.  And, if this is done. the H.T.
supply voltage is nnmaterial.

An example may help to make this
inatter clear. Taking the figures given by
our correspondent, we will assnime that the
winding has a resistance of 2,500 ohms,
and is connected in the H.T. feed civeuit
of a set consuming &0 milhiamps. The
voltage developed acrvoss the field will
therefore amount to 2,500x0.05=125

volls.
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' HESE columns
served for the publication
of matter of general 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. !
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Forgetting the Screen.

HEN determining the value of

“ self-bias ** resistunce for a yen-
tode valve, it should be remembered that
the screen current should be added to
that to be passed in the anode circuit.
A reader, who asks us to check the
arrangement of his proposed output stage,
has obviously forgotten to do this, with
the result that the bias resistance which
lie proposes to fit has i value which is
much too high.

Information as te the average screen
current of pentode vulves is alinost always
given in the manufacturvers’ literature,
and it alse appears on The Wireless World
Valve Data Sheet. 1f, however, the
current is not known, it is useful to
remember that with modern valves it will
generally amount to, roughly, one-fifth
to a quarter of the anode current.

Trouble with the Neighbours.
READER tells us that his iinmediate

neighbours  have complained that
their reception 1s impaired by the
operation of his det.-2-L.F. set. He
admits the necessity for using a  fair

amount of reaction, even for receiving
the nearest station, but is emphatic in
suyving that the detector valve is never
allowed to oscillate. Naturally, he 1is
anxious to do the right thing, and asks
for suggestions as to how his receive:
might be prevented from ciusing inter-
ference.

The ideul solution would be the addition
of an H.¥. stage with a sereen grid valve,
and we strongly recommend this cowrse
to our rcader. If he cannot manage it,
then we recommend him to replace his
present directly coupled aerial circuit by
a more 1wodern arrangement, in which
sepavate winding, or even a tapping, is
used for the aerial cirvcui.

At the same time, we suggest that an
effort should be made to improve the
general efficiency of the set in order that
less reaction niuy be necessary.
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- Novel Double-acting Volume
. Control.
\/HEN volume control is effected hv
over-biasing an LTI valve. it is de-
strable that arrangements shonld be made
for a siimaltaneous vedncetion in iiput from
the wevial.  This applies, of course, to
ordinary 8.1 valves. and not to those of
the variable-mu type.

A correspondent. who realises the ud-
vitntages of a double-acting volume cuntrol
system, asks for sonme suggestions in apply-
ing the wethod to his existing H.1%.-det.-
LB theee-valve set. which  employs

- Wircless
World

for Tmposing a progressive short-civeuit
across the aerial-carth system as bias is
nmereased,  Information is particularly ve-
quested as to how the aerial civeuit input
iy he waintained at maximum possible
vilae when the valve is hased for maxi-
mam sensitivity. This is the erux of the
matler, as our reader cannol see how to
arvrange nudters so that the ucrease of bias
and the progressive aerial  short-cireuit
shall work in the same direction,

These proposals arve intevesting, and we
know from experience that this method of
solunie coutrol is quite satisfactory. Bt

NI

100,000

FILTER
COUPLING

Fig. 2.—A volume-control potentiometer, arranged to produce sensitivity by
over-biasing the H.F. valve and, at the same time, to apply a progressively
increasing short-circuit between aerial and earth.

capacity-conpled band-pass input filter. A
Lias of 18 volts for-the output pentode is
developed seross a resistance of about 300
ohms 1 the commou IL.T. negative lead,
ind he proposes Lo use an existing 50,000-
ohm whre-wound potentiometer, connected
across this bias resistance, bhoth for con-
trolling the bias of the I.F. valve and

we fear that, in order to obtain reully
satisfactory results, it will be necessary to
complicate matters slightly and to use
other componeuts bevond the 50,000-0chm
resistance mentioned. Possibly there ave
other ways of doing it, bnt we suggest
that the volume coutrol circuit can hest
he wrvanged as in Fig, 2.

“THE WIRELESS
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A few words of explanation should he
added.  The H.F. choke is interposed in
order to prevent the aerial being move ov
less short-circuited to eavth through the
10.000-ohm resistance, which in turi s
inserted merely to provide approximaiely
the optimuin bias voltage for the H.I,
vilve when the potentiometer slider is at
the end of its travel corresponding to
maximum sigual strength.  Similavly. it is
suggested that a 50,000-ohm fixed resist-
imee should be connected in the Dbias
cireuit as shown, in order to improve the
* double-acting ™ properties of the system
by limiting the maximum bias voltage.

Tho relative values of the potentiometer,
fixed bias vesistor. and limiting resistor
will depend on circumstances, but they

“should always have a total value many

times greater than that of the muain bias
resistor across which they ave joined.

The purpose of the l-mfd. condenser
shown is mainly to provide a Jow-react-
anee path from the aerial to earth as the
slider approaches its *“ minimum * jposi-
tion.  From this point of view. a very
much smaller capacity would do. but a
farge condenser may often be eniploved
with advantage, as it provides a certain
amount of extra smoothing.

When Ganging Fails.

\, TIE are asked to summarise the JHos-

sible causes of Failure to obtain aceu-
rate *ganging *’ in a conventional 11.¥.-
det.-L.F, receiver with band-pass aerial
input. It is stated that, by adjustment
of the trinumers. aceurate tuning may he
obtained at any one wavelength. but that
this adjustment does not hold good Frou
one end of the scale to the other.

Our reader’s experience would tend to
prove conclusively that the coil inductance
values dare not properly matched. or that
the ganged condenser nnits are not of iden-
tical capacity over: the whole runge of
angular displacement.

Provided that the differences in stray
capacity across the various cirenits are not
toa great to be balanced hy the trimmners.
there are no basic canses of failure. The
use of H.F. chokes of poor design may
cause puzzling effects, as. may also finlts
in the reaction cirenits.

Information Bureau.

(1) THE service is intended primarily for readers meeting

CONDITIONS OF THE SERVICE.

(4) Questions should he clearly written and concisely worded

with difliculties in the construction, adjustment, operation, or
maintenance of wireless receivers desciibed in The Wireless
Weorld, or those of commercial design which from time to
time are reviewed in the pages of T'he Wireless World. Every
endeavour will be made to deal with queries ou all wireless
matters, provided that they are of such a nature that they
can be deait with satisfactorily in a letter,

(2) Communications should be addressed to The Wireless
Warld Information Burean, 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
he 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
he necessary.  In such cases a special quotation will he made.

in order to avoid delay, Where enquiries relate to trouble
experienced in receivers: built to specifications in The Wireless
World a complete account should be given of the 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 T'he Wireless World, and the page reference number
should be given, in order to facilitate reply. ’

(6) Full eircuit 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 eriticised.

(7) Particular makes of components cannot, in general, be
recommended, but advice will he given as to the snitability
of an individual component for a particular purpose specified
by the enquirer.
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EDITORIAL COMMENT.S.

Home.

The New

ITH Saturday evening’s programme the

British  Broadcasting Corporation  offi-

cially terminated the occnpation of the

premises at Savoy Hill, which have been

the home of British broadcasting for .so many years.

The project for a new Broadcasting House has been
under way since carly in 1928, when the decision was
made to acquire a site for the construction of a modern
building designed specially to accommodate the ever-
increasing activities of broadcasting headquarters. The
opportunity was given to The Wireless World, a few
days ago, of making a tour of the new building, Broad-
casting House, at the corner of Portland Place.

The new headquarters are in every way a marvel
of modern enterprise. It can be safely said that no
other broadcasting organisation in the world can lay
claim to anything approaching it in grandeur combined
with efficiency.  The building, down to the smallest
details, has been planned having regard to the special
requirements of the service which it is to house, and,
although praise is due to all those who have participated
in its production, the task performed by the engineering
staff of the B.B.C. is one which, we feel, calls for
special approbation. The engineers have had a very
difficnlt task to perform. They have had to co-operate
with the architects in the production of a permanent
headquarters for broadcasting, whilst all the time bear-
ing in mind the nccessity fm flexibility in the arrange-
ments to avoid any possibility of the building becommg
out of date or inadequate from the point of view of
their special requirements as broadcasting progresses.

There are altogether twentv-two studios in Broad-
casting House, and if any criticism can be levelled at
tiie dcsien of the building it wonld be that the adminis-

R 1

trative staff have, for the most part, had to cconomise
in their accommodation in order .that there should be
no stinting of the space required for the service of
broadcasting, which, after all, is the first essential. It
is very much easier to extend administrative offices,
should necessity arise, than to add studios requiring
¢pecial construction and communication facilities.

Broadcasting House is an edifice of which British
broadcasting may well be proud, and, in congratulating
those responsible for its conception and final achieve-
ment, we feel that the listener also should be con-
gratulated, because, after all, it is for his benefit, and
the greater efficiency of the broadcasting machine will
reflect itself, we believe, in greater satisfaction to the
listener and better service.

International PI‘Og ‘amiumnes.

ROADCASTING tends to become more and

more a service restricted neither by distances

nor by nationalities, the range of the trans-

mitters and the number of the listeners being
dependent only upon the output power of stations and
the sensitivity of receivers.

Distant reception is to-day more popular than ever
before, and, cxcept for news and similar items, the
listening public of Europe appears to care little about
the location of a transmitter and whether it is a foreign
or home station which 1s providing the programme.

Does not all this foreshadow the possibility of a
change in the broadcasting arrangements of Europe?
Is it not possible that eventually cach country will
have, say, cne transmitter for its cwn news and national
programmes, and that all other stations in Europe will
be of international ownership, maintained by funds
mutually subscribed by the countries of Europe?
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b Nuper Regencration

By H. B. DENT.

MAY 18th, 1932.

and

hort

Waves

The Fundamental Principles Expla.ined;

Notes on the Construction of a Receiver.

HENEVER a number of wireless enthusiasts
forgather it is reasonably certain that the
subject of short-wave reception wiil coms
up for discussion, variations of the well-

tricd methods, as a rule, receiving greatest attention, with
occasionally a discourse on some lesser-known arrange-
ment. There is one “system, however, namely super-
regeneration, which is rarely mentioned, but possesses
such obvious advantages that there is scope for further
investigation, more especially since this system has not
been thoroughly tried out on the short waves, although
some quantitative measurements taken on wavelengths
between 7 and 13 metres can be found elsewhere.!

Will this become the recognised system in the future
when ultra-short wave transmissions are inaugurated?
The present would be opportune to compile a few facts
on the subject. Although ultra-short waves are not
generally available for testing purposes at present, tlic
general performance of the system
can be gauged with reasonable
accuracy by comparing the per-
formance on wavelengths of about
20 metres, and on somé higher
wavelengths, say in the region of
80 metres.

Recent experiments show that
without a shadow of doubt there
is a dcfinite improvement at the
lower end of the short-wave band,
the particular advantages being
simplicity of operation and absence
of that annoying effect described
as ‘‘ threshold howling.”” The initial adjustments are
not critical as those who have used this arrangement
on broadcast wavelengths might scem to think. Indeed,
the entire absence of any spurious effects, uncertaintics
and trickiness in the operation all lend weight to the
suggestion that this system has much to commend it

The Wireless

special appeal.

' Tests on Five Ultra-Rhort Wave Receivers.
Enginerr, April, 1932, page 186.

[ N wiew of the possibilities offered
by the forthcoming ultra-short wave
tests to be undertaken by the B.B.C.,
tius article on reception by the super-
regenerative method should have a
The author not only
treats the subject theoretically, but
concludes with the description of an
experimental four-valve receiver.

for the reception of the extremelv high frequencies.

Now, what do we find on the debit side? First,
the selectivity seems less good : this may not necessarily
be a disadvantage, especially on the ultra-short waves.
Secondly, background noises tend to increase, especi-
ally if the maximum amplification available is utilised.
Possibly we must include also the inability to receive
C.\W. signals without the aid of a separate heterodyne,
but this does not apply, of course, if our intentions are
to develop a receiver for telephony reception only.

Negative Resistance Explained.

Now, before proceeding farther, it might be well
to refresh our minds and consider a few funda-
mental facts relating to regenerative circuits in general,
and super-regeneration in particular, since the two are
closely interwoven. The effect of applying reaction to
a circuit is to reduce its positive
resistance, or, put in another form,
it introduces a negative resistance
tending to neutral'se the existing
resistance in the circuit.  This
negative resistance may be either
less than, equal to, or greater than
the positive resistance.

In the first case, when a signal
is induced into the circuit the
oscillations will build up to a cer-
tain definite amplitude determined
by the effective positive resistance,
and will be maintained so long as
the signal continues. On cessation the oscillations die
out.

When  the negative resistance equals the positive
resistance, the effect of injecting a signal EM.F. is to
cause oscillations to build up, which in time will attain
an infinite amplitude, and these oscillations continue -
after the signal is interrupted, but without further
increase in amplitude. The condition is similar to

B 2
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one with which we are familiar, namely, when the set
1s in a state of self-oscillation. The injected E.M.F.
need not come from the ether, any minute electrical
change in the circuit being sufficient to start this pro-

A4

Fig. 1.——Fundamental arrangement for super-regeneration.
V; is the detector - amplifier and V, the quenching
oscillator.

cess of building up oscillations. In a practical case,
however, self-oscillation appears before the effective
positive resistance is completely neutralised, since there
arc other factors which come into the picture at this
stage.

So far as the third condition is concerned, namely,
when the effective resistance is negatived, it will suffice
here to say that it is a theoretical condition only, being
the logical conclusion having regard to the sequence
of events comcomitant with regeneration, but not attain-
able in practice.

Although space permits only a brief survey of this
subject, it will have been realised that were it possible
to devise a stable reactive detector circuit in which the
effective resistance is lower than the critical value where
self-oscillation appears, we
should possess a receiver
in its most simple form
with  phenomenal H.F.
amplifying properties.

Super - regeneration  at-
tains this end and in a
very simple manner, as it
is now proposed to show.
The arrangement is the
outcome of some experi-
ments carried out by E. H.
Armstrong many years
ago. and in its simplest
terms consists of periodi-
cally varying the positive
and negative resistance of
thie circuit, the balance
being arranged so that the
average resistance is posi-
tive; the circuit will not
oscillate, therefore, of its
own accord, but during the
intervals when the resist-
ance is negative, induced
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signals will build up to large amplitudes. Since the
average resistance of the circuit is positive, these oscilla-
tions will die out immediately the impressed signal is
interrupted, and indeed follow faithfully any change
in its amplitude, but at a much higher level.

There are various ways of obtaining this effect in
practice, but one only will be discussed here, and the
form this takes is shown in Fig. 1. Briefly, its action
is ag follows: Variation in the resistance of the receiv-
ing circuit L,, C, is achieved by varying periodically
the potential on the grid of the valve V, by means of
a low frequency oscillating circuit L,, C;. When the
oscillating potential of the grid of |V, is positive, a
conduction current flows from the tuned circuit, thus
increasing its effective resistance. During the other
half cycle, when the grid of V, is negative, no conduc-
tion current flows; the circuit of L, C, thus having a
very low resistance, which is determined by the regenera-
tive effect produced by the feed back, or reaction coil
L,. It is during this period that signal currents flow-
ing in the aerial circuit, coupled by the coil L,, build
up, are rectified by the action of the grid detector V,
and become audible in the headphones.

Intermittent Cessation of Signals.

The ear, being unable to respond to rapid changes,
does not notice the intermittent cessation of signals at
each half cycle of the oscillator V,, and in this respect
resembles the human eye, the retentive effect of an
image on the retina precluding any determination of
change in form if the variations are sufficiently rapid.
This defect, if it can be regarded as such, makes moving
pictures possible. so likewise does the accommodation
of the ear render super-regeneration possible. It has

Rear view of receiver with
valves and coil in position.
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Super-Regeneration

and Short Waves.—
been suggested in some
quarters that for the recep-
tion of broadcast matter
and telephony signals
the quenching -nscillations
generated by V, should be
above audibility, since ob-
viously these will modulate
the carrier wave and be
superimposed on the sig-
nal. Recent experiments
carried out by the present
writer have shown, how-
ever, that the performance
in general is better with
a low quenching fre-

o
[X)

LOUD SPEAKER

H.F. CHOKE

quency, but practical con-
siderations preclude the
use of those much below

6,000. cycles per sccond,
otherwise 1t cannot be fil-
tered out after rectification
without noticeable de-
terioration of the quality
of reproduction.
Armed with these few fundamental facts it only re-
mains now to consider how best we can apply the
principle of super-regeneration to a practical case, for
there are certain features inherent in the system that
tend to impose a limit to the amplification desirable at
the detector stage. If the maximum possible amplifica-
tion 1s extracted, background noise is inclined to be
rather troublesome. This is due to the exceptional

Fig. 2.—Theoretical circuit diagram of the Super-regenerative Four receiver for short
waves. Values are as follows : C;, o.05 mfd. ; C,, Cy and C,, 2 mfds. ; Cs, 0.0003 mfd. ;
C,, o0.00015 mfd.; C; and C, o.0001 mfd.; C,, o.0o1 mifd. ; C,, o0.001 mfd. ; R,,
0-2 megohm variable; R,, 5 megohms; R;, 30,000 ohms; R, 20,000 ohms; R
2 megohms ; Ry, 10,000 ohms ; V,, V, and V,;, H.L. type valves; V,, small power valve,

59

sensitivity of the detector-amplifier, which not only
responds to minute clectrical pulsations having a tunable
component, but greatly amplifies the inherent valve
noises brought about by very small changes in the
operating state of the valve. For example, fluctuations
in the electron emission from the filament normally pass-
ing unnoticed become audible in this system, but even
with the valve operating well below its maximum the
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Fig. 3.—Details of coils and winding data, also dimensional drawing of wooden former for quenching oscillator coils.
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amplification available is quite sufficient for all practical
purposes.  Under these conditions the background is
then comparable with that present in any other
arrangement affording an equivalent overall amplifi-
cation. N

Quenching Oscillations.

Therefore, in the receiver with which the experi-
mental work was undertaken there were two L.F. ampli-
fiers after the detector which, with the separate quenching
valve, gives four valves in all. Since general-purpose
valves are now obtainable at a reasonable price, there
is no point in unduly complicating the issue by
cndeavouring to make one valve serve two purposcs,
such as combining the functions of quenching oscillator
and detector.

The theorelical circuit is
shown in Fig. 2, from which
it will be seen that, with

the exception of the
quenching oscillator  V,
the circuit follows quite
orthodox lines. Coils L,

L., and condenser C, con-
stitute the quenching cir-
cuit, the frequency of which
is just within the audible
range, and if the super-
imposed  oscillations  are
found to Dbe troublesome
they can be suppressed by
fiting a flter between the
anode of V, and the prim-
ary of the L.F. transformer.

One of the Heterodyne
Whistle Filters made by
Postlethwaite  Bros.  will
serve quite well for this
purpose.

Details of the small

wooden former supporting
coils L, *and L, together
with the winding date, are
given in Fig. 3. Oscil-
lations generated by V, are
controlled by a variable re-
sistance in series with the
H.T., since this is a more
economical method than utilising a potentiometer
arrangement, especially as the receiver was battery-
operated. This resistance (R,) is variable between o0-2
megohms, and can be a Clarke’s Atlas Universal Rheo-
grad or a similar type, but of different make. It should
be adjusted so that the valve just oscillates. Strong
oscillations are not desirable, and if they are too weak
adjustment of C, to the point where the detector -breaks
into oscillation periodically suppresses the quenching
oscillations and produces an effect akin to motor-boat-
ing. A fractional turn of R, corrects this and gives
a satisfactory working condition. The reaction conden-
ser is adjusted to give the best compromise between
signal strength and background noise.
B 5
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and showing layout of the components.
baseboard, and a four-way battery cable replaces terminals to preserve a neat appearance.

L
>
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With R, adjusted so that the quenching valve is in-
operative, the set can be used as a straightforward Det.-
L.F. arrangement, in which condition C.W. signals are
receivable in the normal manner. When a telephony
station is heard, V, can be brought into action and the
super-regenerative properties utilised (o boost the signal
for loud speaker reproduction.

Under super-regenerative conditions more reaction
capacity is required at C,;, which, of course, is in keep-
ing with the theory, since the circuit L, C, will not
reach the critical state for self-oscillation until its effec-
tive resistance is reduced to a lower level.

It will be noticed that the tuned grid coil L, is pro-
vided with a centre tap, to which point the grid return
of the quenching circuit L,, C,, is joined. As one coil
will not cover a sufficiently extensive waveband for
normal purposes, and switching would be an undesir-

Plan view of Super-regenerative Four short-wave receiver with valves and coil removed

Filament and H.T. leads are run below the

able complication, coils L,, L,, and L are wound on
a six-pin former. Two_coil units have been prepared,
which, in conjunction with the o.00015-mfd. condenser
C,, cover wavebands from 21 to 36.5 metres and 35.5
to 76.5 metres respectively. The tuning system must
be modified for ultra-short wave reception, special coils
and condensers being essential.

So far as the disposition of the components is con-
cerned, it wiil suffice to say that, provided the usual
care is observed and that those constituting the
tuned circuit are suitable for short-wave use, no special
precautions seem necessary, and if the constructor de-
sires to exercise his constructive ingenuity he is at liberty
to do so within reason.
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Intricacies of the “Network” System.

N these days when international rebroadcasts are
becoming increasingly frequent, and more and more
listeners are regularly using short-wave receivers,
it occurs to the writer that American programmes

might be made much more enjoyable, and more com-
prehensible to British listeners if they were in possession
of more detailed information as to the structure and
operation of the great American broadcast networks.

Ithink I am correct in saying that simultaneous broad-
casting originated in England. The Americans tried
out the idea tentatively for the purpose of linking up
stations all over the country to broadcast nationally
cvents of great national importance. Out of the success
of these tentative experiments was born in November,
1926, The National Broadcasting Company,! and
““chain”’ or ‘‘network’ broadcasting (simultaneous
broadcasting to us) became an all-day, everyday fact
in the United States. '

In 1927 rumours began to circulate that a rival broad-
casting chain was in process of formation, and a few
months later the beginnings of what is now known as
the Columbia Broadcasting System made its bow to the
American public.

It is of passing interest to note that when I discussed
the first rumours of a rival chain with Merlin H. Ayles-
worth, President of N.B.C., and asked him if he did
not feel alarmed at the prospect, he replied: ‘“ The only
thing I am afraid of is that they will not go through

! See ¢ The National Broadeasting Company of America,”
by A. Dinsdale, The Wireless World, May 11th, 1927,

www americanradiohietorv com

with it. T welcome competition!’’ To-day, the Radio
Corporation of America, of which the N.B.C. is a sub-
sidiary, is under indictment by the United States Govern-
ment for alleged infringement of anti-monopoly laws.
Mr. Aylesworth’s astonishing remark thus takes on a
new significance.

From the beginning, the N.B.C. divided itself into
two networks with key stations W]Z and WEAF in
New York. The Columbia Broadcasting System has
maintained itself as a single network, with WABC,
New York, as its key station,

The Sponsored Programme.

The first impression gained by a stranger on entering
the Columbia headquarters at 485, Madison Avenue,
New York, is that there is scarcely room to move. Prowl
round the building, and you will be sure to find struc-
tural alterations going on somewhere or other. This
is the outward and visible evidence of the astonishingly
rapid expansion of the organisation under the able
direction of a young man only thirty years of age, Wm.
S. Paley, President of C.B.S.

To-day the C.B.S. network embraces ninety-three
stations, extending {from Montreal to the Gulf of Mexico,
and from New York to California. It is, in fact, the
largest single network in the warld. Since all the stations
on a network must necessarily have a similar system
of operation, we cannot do better than examine the
procedure at headquarters to get a true picture of the
operation of such a chain.

B O
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How They Broadeast in America.—

The first thing to be understood is that there are two
kinds of programmes, known as sustaining and com-
mercial.  Sustaining programmes are produced and paid
for entirely by the broadcasting system, while commer-
cial programmes are produced and paid for entirely by
nationally known firms (known as sponsors) who have
a product to advertise. This
leads me to explain here and
now that for a complete under-
standing of an American broad-
casting network one must make
three distinet visualisations, or
comparisons. (1) From the
viewpoint  of snstaining pro-
grammes it 1s a public service—
but not paid for by the public.
(2) From the point of view of
commercial programnies it is an
advertising medium, just like a
newspaper or magazine. (3)
From the viewpoint of opera-
tion, it 1s somewhat similar to
a railway system.

Let us consider the tirst picture. For reasons incom-
prehensible to the average British listener, the more
important American broadcasting stations must main-
tain service for about eighteen hours daily. The C.B.S.
operates actually from 7.30 a.m. to 2 a.m. the next
morning. From 171.30 p.m. to 2 a.m. only dance bands
are broadcast. Those who like to stay up all night, or
who work all night and demand radio programmes to
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HE <stop watch”™ methods which

govern American broadcasting have no
counterpart in Europe; consequently nany
British listeners to the Transatlantic relays
have found difficulty in apprectating pro-
grammes in which time saving seems to be
a major consideration.
who is himself concerned with the presen-
tation of American programmes, clears up
many perplexities and shows how the
advertiser calls the time as well as the tune.
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keep them amused, can pick up stations farther west,
and keep on moving west until 6 a.m. in New York,
at which time the Californian stations are closing down
at 2 a.m., Pacific Coast time.

Now, only certain hours of the day attract commer-
cial sponsors. Certain morning and atternoon hours
attract advertisers of goods of interest to women, e.g.,
: home furnishings, tfoods and
cookery, beauty aids, ctc. The
most valuable hours, from the
advertisers’ point of view, are be-
tween 7 p.m. and 11°p.m., local
time, when everybody, presum-
ably, is at home and in a recep-
tive mood for entertainment and
anything else that goes with it,
such as some reference to the
advertisers’ products.

It will be seen that the net-
works have many hours to fill
themselves, at their own ex-
pense.  The key station, there-
fore, puts on sustaining pro-
grammes to fill these hours. Any station on the net-
work which is short of material of its own with which
to fill some time applies to the key station for a pro-
gramme, or programmes, and for this service the net-
work station pays the key station a small fec.

Sustaining periods, as the unprofitable hours are
called, are used by the key stations to try out new artists
and new programme ideas. An attempt is made to
“build up’ these artists and programme ideas in

This article, by one

Al AT

The Columbia Broadcasting system at present covers 93 stations, extending from Montreal to the Guif of Mexico, and

from New York to California.

The photograph on the right shows an operator at the main ‘‘ network” control-

board in New York.
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popular favour until, whea the time is judged to be
right, they are handed over to the sales department,
which endeavours to sell them to a sponsor who may be
looking for a new artist or an entirely new programme

to fit his tastes or requirements. It is for
this reason that the networks maintain
artists’ burcaux, and book engagements for
artists, not only to perform on commercial
programmes, but also at concerts or other
outside cntertainments not even remotely
connected swith radio.  The artist first
builds up a reputation on sustaining pro-
grammes and is then ‘‘=old,”’ the artists’
burean (a subsidiary of the network) col-
lecting a commission. Of course, whilst on
sustaining programmes, the artist is in re-
ceipt of a comparatively moderate fee from
the broadcasting company; when sold, the
artist receives a much higher fee from the
sponsor. ’

Audience of 15 Millions Reached.

Educational features, sports broadcasts,
political addresses, national events, reli-
gious broadcasts, etc., all come within the
scope of sustaining prograihmes. It is all
a public service, the only profit to the net-
work being the building up of public good-
will, sometimes referred to as a “‘regular
audience ” when a salesman is talking to
a prospective sponsor.

It should be understood that member
stations of a network are entirely inde-
pendent, owned by persons or organisations
not even remotely connected with the
broadcasting system. They join a network
for purely business reasons of their own.
A newspaper has its own reporters, but it
subscribes to a telegraph news agency for
the purpose of getting news otherwise in-
accessible to its own reporters. Inde-
pendent stations join a network to get
sustaining programmes at a price which is
cheaper than the cost of putting on their
own programme, or because equally good
talent is not available to them. Similarly,
when they have exhausted the local supply
of commercial sponsors, it is to their ad-
vantage to sell their facilities to a- network
for the programme of a national sponsor.
Publications have their own advertising
canvassers, but they also accept advertise-
ments from outside advertising agencies.

When a manufacturer is about to intro-
duce a new product, or wishes to boost the
sales of an old one, he embarks upon an
advertising campaign.

magazines, hoardings, etc.

www americanradiohietorv com

We are all familiar with such
campaigns, which embrace such media as newspapers,
The effectiveness of an ad-
vertising medium (and the advertising rates charged for
its use) is based upon the number of people it can

Wireless
World

reach.

Programmes from the
Columbia Key station,

WABC, New VYork,

are sent out in medium

and short waves. The

photograph shows the

adjustable short-wave
aerial.
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It is for this reason that the front page of a
large newspaper is more effective, and more cxpensive,
than a page in a magazine.

I do not think there is any publication in the world
which claims to reach more than five million readers.

In America it is claimed that broadcast-
ing. on a nation-wide hook-up, will reaci
an audience as high as fifty millions. Thus,
in America, radio is regarded as the most
effective advertising medium, and manu-
facturers use it to administer their sugar-
coated pill, i.e., entertainment plus their
brief advertising message.  Naturally,
radio is an expensive medium. The charges
include the prices for the time of each
station included in the network (the key
station pays network stations to take com-
mercial programmes—a reversal of the sus-
taining programme practice), the telephone
company’s wire charges, and the cost of
entertainment talent. The sponsor him-
self chooses carefully those stations on
the network which he wants to take his
programme. His choice is influenced
largely by the extent of national coverage
he can get with the minimum number of
stations. Thus, it is that only on occa-
sions of great broadcasts of extreme national
importance are all the stations of a given
network hooked up together simulta-
neously ; ordinarily, many of the stations
will have programmes of their own on the
air, either sustaining or commercial.

Commercial Bargaining.

Having determined to use radio as an
advertising medium, the manufacturer calls
in one of the large advertising agencies
which have a radio department. If he has
decided ideas on the sort of programme
he wants, he instructs his agents accord-
ingly. If not, the agents advise him and
make suggestions.  Then follows a long
period of auditions, either in the private
studios of the advertising agents, or in the
studios of the selected broadcasting net-
work, at which the manufacturer (now
‘““the client”’ to the agency and the broad-
casting officials) listens to different types of
artists and programmes.  Finally, the
agency and the network officials, between
them, build a programme which is to the
client’s liking. Perhaps, in the process, the
network may succeed in selling some of its
sustaining talent ; alternatively, the agency
brings in outside talent which it has had
on its lists. Next, a contract is signed for

a period of thirteen, twenty-six, or fifty-two weeks, re-
hearsals commence, and then comes the opening night
when a new commercial feature starts its run on the air.

In the early days of the networks a full hour pro-
gramme once or twice a week was very common, but
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gradually the period came to be reduced until {o-day
a full hour commercial programme is a rarity. Two
important factors influenced this change. In the first
place, the demand for ‘‘ time on the air’’ grew to such
an extent that there was not room for everybody on a
one-hour basis, and programmes were reduced to half-
hour, and, finally, to a fifteen-minute period. In the
second place, with a one-hour programme once a week
the sponsor can only deliver one message, occupying
five or six minutes at most. With the now popular
fifteen-minute programmes, three to six nights a week,
the sponsor can deliver three to six advertising mes-
sages, varied in character, and aggregating more
minutes per week. The underlying principle is “‘little
and often.””

-Deatﬁ of the Draped Studio.

Some sponsors, in an effort to cover the entire country
at the most propitious times, put their programmes on
twice a night. For example, the Columbia Broadcast-
ing System has one fifteen-minute programme which goes
on between 7.15 p.m. and 7.30 p.m., New York time. It
goes out over the New York key station, WABC, and
over stations in the network as far west as Chicago, and
as far south as New Orleans, thus covering the eastern
section of the continent. At 11.15 p.m., New York
time, the programme is repeated, this time only for
points west of Chicago, as far as the Pacitic Coast, where
it arrives at 7.15 p.m., Pacific Coast time. This is an
example of a neclwork being split inlo two for time-
difference reasons.

One sponsor who manufactures a popular brand of
cigarettes puts his programme on at 10.30 p.m., New
York time, a period so favourable to the entire con-
tinent that scventy-eight stations take it. In addition,
when the programme reaches the Pacific Coast it is re-
layed by short-wave to Honolulu, where it is rebroad-
cast over the local transmitter. According to reports,
the rebroadcast is usually as good as a local studio pro-
duction. The sponsor, of course, pays for the relay
facilities, which are expensive over such an enormous
distance.

So much for radio as an advertising medium. Let us
now examine the American network from the operational
angle, an angle of far greater interest to technical readers
of this journal; my only excuse for going into the two
previous angles is that some idea of them is necessary
to a full understanding of the technical operations and
the reasons for them.

Studio arrangement and operation in America have
many points of difference from their equivalents at
B.B.C. headquarters, and the modern American studio
is a far cry from the original heavily draped rooms of
the carly days of broadcasting. The old draped studios
had several bad faults, lack of adequate ventilation being
not the least of them. Perhaps their worst fault was
the unequal absorption of different sound frequencies by
the drapes; high frequencies were almost entirely lest.
Translated into everyday language, such studios felt
‘““dead.”” DMusicians complained they had to work very
hard and yet did not seem to produce the sort of results
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they were accustomed to.  As one saxophone player put
it to me: ‘“ I blow my lungs out, and still the notes seem
only to crawl out of the horn, fall on the carpet, and
lie there, dead.”” A roll on a kettle-drum sounded, over
the air, like somebody playing on a block of hardwood.
This latter because of the not generally known fact that
a kettle-drum is rich in frequencies of upwards of 6,000
cycles.

The usual complaint from listeners, concerning a per-
formance from a draped studio, is that it sounds un-
natural, by which they mean that they can hear no room
noise, or echo, and thus they get no sense of the per-
spective to which they are accustomed. It was to
combat this fault that the B.B.C., some years ago, intro-
duced the now famous echo chamber.

America attacked the problem in quite a different way
by designing studios without drapes, but having instead
walls built of acoustic material so applied as to add
““life”” or resonance to the studio. All modern studios

are built along these lines, and in the proportion ratio

of length-breadth-height of 5-3-2. The floors are un-
carpeted, consisting of thick, hard-packed cork, shel-
lacked over and polished. The walls and ceilings are
so treated that there are {wo ends to a studio, a ‘‘live
end”” and a ‘“dead end.”” The microphone or micro-
phones are always set at the dead end, wlere they will
be free from the effects of local parasitic reflections, and
yet pick up with full resonance effects all sounds originat-
mg towards the live end. Under this arrangement
studios can be built very much larger, and much longer
pick-ups can be employed——i.e., orchestras can be
placed much farther away from the microphone, twenty
or thirty feet, in some cases. The effect of a long-dis-
tance pick-up in a live studio is to permit of a better
blending of instruments in an orchestra, together with
the addition of a realistic resonance which gives perspec-
tive. In other words, instead of listening to a concert

orchestra from the conductor’s stand, as was the case’
with draped studios, you now listen from away back in

the ‘“best scat in the house.”’

At Network Headquarters.

Unlike the B.B.C. arrangement, every American
studio has its own individual control-room, from which
the occupants can survey the studio through a double
plate-glass window. In the control room are the moni-
toring equipment and a loud speaker. There are several
microphone outlets in each studio. Prior to a pro-
gramme the studio engineer couples up the required
number of ‘‘mikes,” and the producer places the
‘““mikes’’ to the best advantage. At network headquarters
the production staff is a small but highly important body
of men. At any given hour of the day you will find
several of them on duty in different studios, attending
either to auditions, rehearsals, or air programmes. They
have supreme control of the studio and all its occupants,
including the announcer and the engineer.

At the commencement of a rehearsal the producer
directs the seating of the orchestra with a view to get-
ting the best musical balance over the air, as checked
by listening to the loud speaker in the control-room.
Singers, speakers, or actors, and the microphones which

-
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they use, are also disposed in the most tavourable posi-
tions. The producer then corrects faults during the
rehearsal from his position in the control-room. His
method of communication with those in the studio is by
means of a ‘‘talk-back’’ system. By pressing a button
on the engineer’s control panel, all microphone circuits
from the studio are rendered inoperative, and instead
a microphone in the control room is switched into cir-
cuit. This reproduces ‘his words in the studio through
a loud speaker mounted on the studio wall.
Microphones are used in two ways. (1) Suspended
from the ceiling by means of ropes, or (2) mounted on
vertical stands with heavy bases. In either case, they
can be moved about freely and their height from the
floor adjusted in accordance with requirements.
Condenser microphones are used almost universally,
although arrangements are being made to install the
new dynamic instruments.’ The condenser microphones
contain within the housing one stage of amplification,
the output of which is fed to a 2-stage amplifier in the
control-room, after first passing through the gain con-
trol and mixer panels. The output of the control-room

amplifier then goes to the master control-room, where
there are further amplifier panels in long rows. I‘rom

here the output of any studio can be ““ piped’”’ to loud
speakers in waiting-rooms throughout the building, to
audition rooms, and to the monitoring speaker in the
control-room of the originating studio.

(To be concluded.)

L See “New Moving Coil Microphone,” by A. Dinsdale,

The Wireless World, December ltth, 1931,

Nuts to Crack.

Instructive Problems and their Solution.

HE present series has been started by 7'4e Wireless World
for the benefit of readers who like to work out little prob-
lems for themselves and be sure that the results tliey
nbtain are correct. At frequent intervals wireless problems are
sresented, and in the following instalment the answers are given
with the methods of \xml\m;, them out, and hints on possnble
points of difficully. Problems 44 {o 46 have been previously
given, and below the answers appear. whilst another set of prob
lems is included this week for treatment in the next instalment.
QUESTION 44.—What is the natural wavelength of an

aerial of which the inductance is 10 ;H. and the

capacity 0.00025 mfd.? If a tuning inductance of

150 »H. is placed in series with it, what is now the

resonant wavelength?

Answer—q4 metres, 377 metres.

The formula for the natural wavelength of a series
resonant circuit is A=1,8854/LC in which A is in metres,
and L and C are the inductance and capacity of the cir-
cuit expressed in pH. and mfds. respectively.

In the present case, A=1,885x 4/ 10x0.00025
=1,885 x 0.05=94 metres (approx.).

With the addition of the tuning inductance of
150 pH., the total inductance of the circuit becomes
160 xH. The resonant wavelength is now A=1,835 x

v 160 x 0.00025=1,885 x 0.2 =377 melres.

Wireless
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QUESTION 45.—If we assume that the total inductance
of the aerial circuit in the above question is con-
‘centrated .in the tuning coil, what parallel capacity
is required to tune to 500 metres?

Answer—o0.00019 mfd.

Let C mfds. represent the extra capacity required.
Since this is placed across the tuning inductance, it may
be considered to be in parallel with the existing natural
capacity of the aerial, so that the total capacity across
the tuning circuit is (C+ 0.00025) mfd.

The required wavelength is given as 500 metres.
Applying the same formula as before,

1,885 x v/ 160 x (C+ 0.00025) = 500.
) 77 % 4/ 160 x (C +0.00025) = 1.
Squaung both sides of this equation,
14.2129 x 160 X (C +0.00025) =1,
ie., 2,274 x (C+0.00025)=1
therefore C +0.00025=0.00044
therefore C=0.00019 mfd.

(QUESTION 46.—A certain receiver consumes 46 mA. at
250 volts, the current being supplied through a
smoothing choke of 25 H. If the actual D.C. out-
put 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 ohms. What is the
voltage drop in the special choke?

Answer—435 ohms,; 24 volts.

This is a very simple exercise in the art of ‘‘ dropping
volts.””  The voltage supplied to the H.T. terminals of
the receiver is 250 volts, while the actual eliminator
voltage is 270. The difference of 20 volts represents

the *“ IR drop *’ across the choke, the symbol R, of
course, referring to the resistance and not to the induct-
ance of the coil, the latter of which exercises no effect
whatever upon direct current. Of this IR product, the
current value I is known to be 46 mA. or 0.046 A. Thus
we may write

20=IR=0.046 xR
R=20/0.046=435 ohms.

The IR or voltage drop across the special choke i3

similarly found. Here
IR =0.008 x 3,000
=24 volts.

Such a slight voltage loss is, of course, immaterial in

the case of valves in the positions specified.

NEXT SERIES OF PROBLEMS.

QurestioN y7.—It is desired to use 735 per cent. of the possible
voltage ‘lmpliﬁmtion of a triode in a resistance-capacity
coupled I..F. stage. If the p and A.C. resistance of the valve
are 22 .'md 18,000 oltms with 100 volts on the plate, what
resistance load is necessary in the anode circuit?

QuusTiIoN 48.—1i the anede resistance of the above ques-
tion is counected directly to the output of an eliminator
supplying current at 300 volt%, what mean current is taken
by the L.F. valve?

QuESTION 49.—The maximum deflection of a certain gal-
vanometer occurs when the current is 40 mA. [Ii its internal
resistance is 15 ohms, what is the greatest P.D, it can measure
directly? What series resistance would it be necessary to
use if readings up to 10 volts were desired?

QUESTION 50.-—If it is desired to use the above galvanometer
as an ammeter reading up to 5 amps., how should it be
arranged ? NUTCRACKER.

B 10

www americanradiohietorv com


www.americanradiohistory.com

MAY 18th, 1932.

UNBI

Cash Down.

I WAS very pleased to read the

other day that the City Fathers of
the ancient town of St. Edmunds-
bury, where Mr. Pickwick had his
remarkable adventure in a young
ladies’ seminary, have decided to
give a cash equivalent to owners of
mains-driven radio receivers and
H.T. eliminators now that a change-
over in the supply arrangements is
about to be made. The more usual
practice of merely exchanging A.C.
for D.C. apparatus has always
caused a certain amount of friction,
because, although in many cases the
supply authorities have been gener-
ous and given first-class A.C. gear in
return for a D.C. eliminator of very
doubtful origin, in most cases which

—in order to surrender
same.

Blrorp s
v 4]

have been brought to my notice they
have done the opposite and given a
squidgy-looking ~ A.C.  eliminator
oftenn incapable of supplying the
needs of the humblest det.-L.F. set.

I do not know whether they pro-
pose to give a flat rate to all comers
equal to the price of a good A.C.
climinator, but, if so, many people
who now use merely a dilapidated-
looking choke and a couple of de-
crepit condensers will be in clover.
1 have heard of cases—but in my
heart can scarcely believe that
human nature could be so depraved
—where people deliberately knock
up a Heath Robinson arrangement,
using the secondary of a burnt-out
transformer as a choke, in order to
surrender same, as they say in busi-

B 1I
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By
ness letters, to the authorities in ex-
change for an A.C. eliminator.

Bunk about Junk.

IN spite of the fact that broadcast-
ing has been with us for nearly a
decade and that technical
information has been avail-
able to all and sundry, it
has always been a source
of surprise to me how so-
called home constructors
are gulled by cheap-jack
radio dealers who offer ob-
solete sets at what they
call enormous sacrifices.
I can well understand the
ordinary listener with little
knowledge being taken in
by these people, but it
amazes me that experi-
enced home constructors
literally  scramble over
each other for the rubbish
offered.

The fact that the experienced are
also taken in was strikingly brought
home to me the other day when I
happened to be standing on the
fringe of a crowd gazing at a junk
radio shop in a district which is
rather notorious for them. By the
judicious use of my umbrella 1
managed to worm my way to the
front of the crowd and, whether you
approve of the practice or not, de-
liberately listened—1I refuse to take
cover under the polite fiction of
““ overheard "’ — to various con-
versations.

It did not take long to disentangle
the home constructors from the ordi-
nary members of the public who
were gazing dumbly into the window
with that typical bovine expression
which a crowd of people assume
when they are looking at something
beyond their comprehension. Not
only were the former.completely
taken in by a coil with a weird and
wonderful name, which was in the
window, but they were all agog con-
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cerning some  handsome - looking
commercial neutralised sets of about
1927 vintage which were being
offered at scrap-iron prices. 1 ven-
tured to point out to them that the
things were not even worth the
knock-out prices at which they were
offered, and—such is man’s ingrati-
tude—nearly got knocked out myself
for my pains.

The wily shop owner had labelled
everything with the original list

prices of five years ago, just as
though the handsome-looking junk
was in the manufacturers’
catalogues.

current
This price was crossed

e
0 e
I (%0 0P
N o
B ,\ 5/ 3 I,I-? e~
AS: wS\DLT%\
i foR Ok |
Ly Fﬁﬁﬁ
DN Ty A,

%

W7\
M ,iéé.\r; |

1 deliberately listened.

out and the new one substituted.
This hoary old arrangement seems
to have as profound an effect on the
suckers as ever, and 1 felt a sense of
shame that such pecople called them-
selves by the honoured names of
““home constructor’’ or ‘‘amateur
experimenter.”’

Shaken Faith.

WASTED several hours the other

day trying to track down trouble
in a new set solely because 1 had
taken the insulation resistance of all
components for granted. I thought
that we had progressed sufficiently
far from the days when big chunks
of ebonite had scarcely a high-
enough resistance to act as a grid
leak, for this sort of thing to be im-
possible, but at present my faith is
badly shaken.

A manufacturer to whom I men-
tioned this point rudely suggested
that it would be very much better if
my liver were badly shaken instead.
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:Practical

N the ‘““Hints and Tips’’ section
of The Wireless World for April
27th it was shown that a highly
sensitive meter was necessary in
order to take direct measurements of
the rectified current delivered by a
diode valve con-

Rectified nected in the
Current modern manner.
Meter. It might have

been added that
if one is content with an indirect
measurement——which, after all, is
almost equally useful and informa-
tive—a good indication of what is
taking place may be obtained by in-
serting an ordinary milliammeter in
series with the anode of the succeed-
ing L.F. valve.

This may sound wrong; it is gener-
ally accepted as an article of faith
that for distortionless reproduction
_the direct anode current of any L.F.
amplifier should remain steady and
be totally unaftected by the signals.
But here we are dealing with an ex-
ceptional case; the mean working
grid potential of the diode valve
shown diagrammatically in the para-
graph referred to might be derived
from two sources; first, from an
automatic bias resistor, and secondly,
from the voltage built up across
the coupling resistor by the recti-
fied carrier wave. The first is
a fixed quantity, while the second
is influenced by the strength of
the signals, by the efficiency of
the preceding tuned circuit, etc.,
and by the efficiency of the
H.F., amplifier, if one be in-
cluded. Consequently, the mean
anode current of the succeeding L.F.
valve will vary in sympathy with
the mean rectified current, which is
what we want to measure in this
case. An increase in anode current
will indicate an increase in signal
current and voltage, and vice versa.

It will be fairly obvious that this
method  of measurement is not ap-
plicable when the grid of the L.F.
valve is ““blocked ofi "’ from a diode
coupling resistance by means of a
fixel condenser.

For use in this manner the maxi-

Simplified Aids to
Better Reception.

mum milliammeter current reading
should be slightly greater than the
normal current consumption of the
L.F. valve.

HOSE who have struggled with.

a szt in which the high-fre-
quency amplifier is lacking in sta-
bility do not need to be told that the
disturbing H.F. potentials are some-
times transferred from circuit to cir-

cuit in a quite

Earthing unaccountable
Condenser manner. In bad
Rotors. cases instability

may persist in

spite of the observance of all the
normal precautions.

As an example of a tlamfelencc

_pathi that is certainly not obvious,

one may take the rotor spindle of
a ganged tuning condenser which is

PIGTAIL @

Fig. 1.—An extra earthing connection
on the rotor spindle of a ganged con-
denser.

used to control both input and H.F.
coupling circuits. As this rotor is
earthed, it would seem to be a most
unlikely "intermediary for passing
H.F. voltages between the grid and
plate circuits of the valve, but it is
a demonstrable fact that such trans-
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ference does actually take place in
some cases, and it is to avoid these
unpleasant possibilities that most
modern condensers have an earthing
contact en the spindle between each
set of rotor vanes.

When this refinement is not in-
cluded in the original design, it is
not always an easy matter to im-
provise a satisfactory form of con-

tact.” Even if it were possible to do
so, one would hesitate betore

attempting to solder a connection
on to the spindle, for fear of doing
damage to a relatively expensive
condenser ; equally, it is risky to dis-
assemble the rotor, as, without skill
of a special order, it is most difficult
to put it together again correctly.
A method of making a connection
that proves to Dbe satisfactory in
most cases is illustrated in Fig. 1.
This consists of a light metal clip of
circular form, which is clamped to
the spindle. A thin strip of brass,
copper, or even tin will do, and as a
fixing, a short brass screw and nut,
about 6 or 8 B. A in size. A flex-
ible connecting “* pigtail”’ should be
soldered or otherwise fixed to the
clip before it is placed in position.
HEN a receiver includes a
satisfactory form of post-
detection volume control, it is gener-
ally wasteful and unnecessary to fit
the usual variable potentiometer for
regulating the input from a gramo-

phone  pick-up.

Tapped-off As often as not,
Pick-up this device may

Voltages. be joined

directly  across

the first valve of the amplifier, which
is generally the detector, when it is
performing its normal function,

But it may happen that this valve
will not accept the full voltage of a
sensitive pick-up without overload-
ing, and so some means of restrict-
ing input must be included. In
such cases, the pick-up arrangement
of the ““Power Radio-Gram’’ offers
a solution ; in this receiver, the pick-
up was shunted across a fixed poten-
tiometer consisting of two resistors

B 12
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in series, matters being arranged as
in Fig. 2, in which the elements of
the potentiometer are marked R and
R,. By making the ohmic value of
R cqual to two-thirds of the total
value of R and R, combined, it was
arranged that only one-third of the

rd
PICK-UP

Fig. z.—Fixed potentiometer for regu-

lating output from a pick-up, combined

with adjustable capacity compensation
for loss of high notes.

total pick-up voltage should be
applied {o the grid.

If a greater or lesser proportion of
the available pick-up voltage is re-
quired, it may easily be obtained by
varying the relative values of the
two elemeits, but it should be berne
in mind that their total value should
not differ greatly from that advo-
cated by the maker of the pick-up
as suitable for connecting across the
instrument.

There is
high notes

some inevitable loss -of
when a relatively small
proportion of the total voltage is
tapped off for application to the
grid ; this is due {o the fact that the
resistance R is in series with the grid
circuit capacities. Fortunately, this
may be compensated in a simple
but satisfactory manner by shunting
the resistance in question by a con-
denser, which tends to restore the
balance, as it offers an alternative
path which decreases in reactance
*with increase of frequency. A semi-
variable condenser is convenient for
use here, as its value may be ad-
justed to suit one’s personal tastes;
a maximum value of 0.001 mid. is a
good choice in average circum-
stances.

This principle of controlling rela-
tive intensity of high notes is also

B 13
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applicable when a conventional
variable potentiometer is used with

a pick-up; connections for the con- .

trolling condenser are shown in the
inset of Fig. 2.

HERE it is difficult to erect

an efficient outdoor aerial,

and particularly in cases where long-

distance reception is not an essential

requirement, it should be remem-

bered that the wiring of an electric

bell system often

An Ex. makes a surpris-

temporised ingly  effective

Aerial. collector of
energy.

The word “‘often’’ is used ad-

visedly ; like most other extempor-
ised aerials, the efficiency of this par-
ticular form is likely to be a vary-
ing quantity, for reasons that are
not generally apparent. DBut, at
the worst, no harm will be done by
trying it, as nothing more 1is
required than a connection, through
a small semi-variable condenser,
between the nearest point on the
wiring (generally a bell-push) and
the acrial terminal.

ANY of the methods of
measurement and testing that

are described in the ‘“Hints and
Tips’’ pages.are admittedly of the
‘“rough-and-ready ’” order, with few
pretensions to extreme scientific
accuracy. Thisis

Measuring/ inevitable;
Dynamic bricks cannot be
Resistance. made without

straw, and those
to whom wireless is merely a hobby
cannot be expected to have a
laboratory-full of instruments. Butl
much may be done with common-
sense and simple apparatus, if it is
borne in mind that a margin of error
will probably exist.

Partly on account of these limita-
tions, no attempt has yet been made
to describe here a method of ascer-
taining the dynamic resistance (or
the equivalent parallel resistance) of
a tuned circuit. True, the uses of
the absorption method of making a
comparative test have been dis-
cussed, but this may be of little
value unless one has standards of
comparison. A mecasurement of
equivalent parallel resistance is prac-
tically a direct index to the efficiency
of a coil, and further, a knowledge
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of this property 1s necessary before
the more abstruse problems of
design can be tackled.

So far as procedure is concerned
the problem is not a difficult one,
the only drawback being the virtual
necessity for a valve voltmeter. But,
after all, this is basically nothing
more complicated than a valve de-
tector with a meter in series with its
anode, which can be improvised and
calibrated by methods already de-
scribed.

To make a measurement, the
apparatus is set up as shown in
Fig. 3, in which L and C comprise
the circuit under test, which is
energised through a fixed coupling
from an oscillator working on the
desired wavelength. With the resist-
ance R disconnected entirely, a
measurement of the H.F. voltage
existing across the circuit is first
made. The same process is then
repeated, but with R in position,
and the ohmic value of this resist-
ance is adjusted until the original
voltage reading is exactly halved
The resistance value necessary to
effect this scheme is equal to the
dynamic resistance of the circuit.

This sounds simple enough, and,
indeed, very few complications are
likely to arise. Points to watch are
the oscillator output, which must not
change under small variations of
load, and the resistance R, which

i

COUPLING A

coiL L C $R ®
Y

- VALVE
70 \ ] VOLTMETER
OSCILLATOR =

Fig. 3.—Illustrating a simple method
of measuring the dynamic resistance
of a tuned circuit.

must be non-inductive, of reasonably
low capacity, and of a type which
does not introduce appreciable di-
electric losses. Constant oscillator
output is best assured by the use of
ample power, and, with regard to
the resistance, modern metallised
resistors are generally suitable for
the purpose. On connecting the re-
sistance across the test circuit, a
slight compensating adjustment of
the tuning condenser C must gener-
ally be made, in order to maintain
exact resonance.
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The Peculiarities of the Human Ear.'
By N. W. McLACHLAN, D.Sc., M.IL.E.E., F.lnst.P.l

undertake a rigid definition in a truly accurate

sense. I believe some of the text-books on

sound on which our forefathers browsed, did hazard
some definition or other, stating that noise meant sounds
which were unrhythmical and unmusical. Personally,
I should define noise as something of an acoustic variety
which annoys our senses; all of which brings us back
to the old gag that ‘* a noisy noise annoys an oyster."’
Of course, I do not know exactly what portion of the
frequency spectrum the acoustic organs of the oyster
prefer. They might lie in what we term the super-
or ultra-sonic region above 20,000 cycles per second.
One reads quite a lot in news-
papers—and occasionally in The
Wireless World!—about loud
speakers which cause annoyance.
This can be put down to three

LTHOUGH we all know perfectly well what is
meant by a noise, few of us would care to

irritate, noises

NMUSICAL noises which may
soothe, musical sounds which may
that

mon experience—certain noises which we all agree are
objectionable. The terrific din in tubes and railway
trains, against which ordinary conversation calls for
vocal horse-power! ; the roar of vehicular traffic in busy
streets, particularly in provincial cities, the proud
possessors of cobble-stones which won't wear out; the
din ot the modern aeroplane, which we sce at an alti-
tude of thousands of feet but hear as if it were close
by ; all these and other sounds of a distressing character
have to be taken for granted in an era which boasts
a hundred and one acoustic marvels where sounds are
blended to a nicety and controlled with precision.
There is no doubt that continual noise acts as an
irritant to the nerves. It is extraordinarily difficult to
think if one is surrounded by
powerful noises. They seem to
drive our thinking apparatus up to
the flat part of the psychological

reduce .
saturation curve,

may

things: (a) too great a loudness;
(b) continmal or intermittent use, for
one can have too much of a good
thing; (c) bad reproduction. Ob-
viously, technical people would
settle on (c) as the cause of the

psychological activity to sero—these
and other phenomena are dealt with
in this article. Dr. McLachlan, who
1s an authority on acoustics, explains
that the listener’s reaction to noise
depends not only upon its strength,

Recognising the detrimental effects
of much noise from large electric
generators  and motors, certain
enterprising manufacturers  have
devised means for measuring and
analysing noises emitted by their

trouble.

One might be tempted to say that
noises are sounds which cannot be classified as music.
But, although the roar of a full-grown lion in the
jungle would scare the average person and sound a
terrific noise, to the big-game hunter, armed with the
necessary rifle and high-velocity ammunition, it sounds
as music—to soothe the savage breast. And, again,
to mary people, otherwise normal or supposed to be,
real, genuine music, like Bach, Chopin, Liszt, and
Tchaikovsky, acts as-a strong irritant.

An Era of Acoustic Marvels.

All this points to one’s reaction to noise being, in
part at any rate, largely dependent upon physiological
and psychological processes in any particular indi-
vidual.

Now, there are nundoubtedly—as in any other com-

but upon its main frequencies.

products of manufacture. By so
doing it is possible to discover
which part of the machine is most responsible for the
noise concerned, and then the design can be modified
accordingly.

Readers of The Wireless World know full well that
when measurements are made it is necessary to have
some units by means of which the results can be
expressed. Current is measured in amperes, and power
in watts. What about noise? Doubtless, the term
““decibel ”’ will not be unfamiliar to the reader. It is
the unit of sound or sensation, and has been used a
good deal in these pages during the past year or so.

There are several ways of gauging the intensity of
a noise. One is to use a note of a certain frequency
whose strength is varied until the noise is just inaudible,
or vice versa. Having found the strength by observa-
tion, it is a simple matter {o calibrate the apparatus
so that the strength is read off in decibels. But we
B 14
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Noise.— _

must not fall into the error of assuming that the greater
the number of decibels the more irritating the noise.
The exhaust of a.motor cycle measured in decibels
is quite large, but it is not proportionately irritating.
This is solely because the sound is mainly of a low-
frequency character.

If we stand near a Klaxon horn going at full
strength, the irritation is véry considerable, because
the frequencies involved are much higher than those
from the exhaust of the motor cycle.  Much more
annoyance is caused by high notes than by low ones.
In fact, there is rather a peculiarity as the pitch of
the note rises. With a fairly loud note the loudness
and the corresponding annoyance are about equal up
to one octave above middle C on the piano (512 ~).
Above that frequency, even if the loudness is preserved
constant, the note becomes increasingly annoying as
the frequency rises. An extremely irritating noise is a
bugle call at close quarters. The pitch and the intensity
conspire to reduce one’s psychological organs to absolute
inactivity.

All this points to the fact that when there is a noise—
which, of course, is a complex note containing many
frequencies—the degree of irritation depends not only
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Fig. 1.—Analysing the noise made by needle scratch in a
gramophone record. The range covered is from 6o to
8,000 cycles and refers to the outer portion of the disc.

upon its strength, but upon the main frequencies into
which it can be analysed. I{ these main frequencies
are low the noise will not be so annoying as if they
are mainly higher frequencies of the same strength.
This is entirely due to the peculiar properties of the
human ear, which is more sensitive to high than to
low frequencies of moderate strength. When the in-
tensity exceeds a certain value low frequencies may
become not so much irritating as actually painful. This,
however, is an extreme case which seldom occurs in
practice,

The majority of readers are interested, either directly
or indirectly, in the reproduction of gramophone
records. The reproduction is always accompanied by
a certain amount of needle scratch, although in general
it is only audible on very soft passages or just before
the record begins or after it finishes. If we listen
very carefully to the noise, after the record is finished,
it consists of more than a high-pitched scratch. By
means of special instruments it is possible to analyse the
scratch noise and to ascertain the main frequencies to
which it is due. This has been done by Dr. E. Meyer,
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and some of his results are shown in Figs. 1, 2 and 3.
The curve of Fig. 1 shows the frequency band
covered by the scratch, the strength of each frequency
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Fig 2.—Here the frequency of the noise produced by the
needle at the central portion of the disc is shown.

being represented by the ordinates of the curve. We
see that the range covered extends from 60 to 8,000 ~
__about as extensive as atmospherics and mush in the
band of radio frequencies.  This curve refers to the
outer portion of the disc before the point of the needle
has been ground off. The frequencies above 3,000 are
more powerful in this case than for the central and
inner portions of the disc, which are shown in Figs.
2 and 3. The noise can be divided broadly into two
components: (a) low frequency, (b) high frequency.

The Frequency of Annoyance.

The low-frequency band is probably due to the
recording or reproducing motor. Actually this band is
inaudible, except at the beginning and end of the
record, where there is no recording. Of course, in
certain radio-gramophones there may be induction or
microphonic action of the driving motor on the valves,
etc., but that effect is not included in Fig. 1. The
high-frequency portion of the noise is the more important
owing to the greater sensitivity of the ear, and at such
frequencies the annoyance is greater. In some cases
it is necessary to use a cut-off filter prior to the first
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Fig. 3.—The inner margin of the disc where the point of the
needle has been ground off.

valve in order to limit the scratch to a reasonable value.
This depends upon the type of pick-up. If its main
resonance is in the region 6,000 ~, then a suitable cut-off
filter, say at 4,000 to 5,000 ~, may be very useful.

A familiar noise, particularly to those who are
amateur craftsmen—and so many have to be in this
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Noise. —

era of mechanical transport!—is that of a hammer on
an iron plate. This is actually in the nature of an
impulsive sound which can be regarded as consisting
of (a) the impulse or blow which covers the entire
frequency spectrum, (b) the natural frequencies of the
hammer and plate, or whatever the hammer strikes.

Waveform of Irritating Noises.

A curve denoting this type of noise is exhibited in
Fig. 4, and it will be seen that the noise covers a wide
frequency band. Owing to the variation in sensitivity
of the ear, the curve does not show exactly how the noise
will affect the aural organs. The nearer to the hammer
the lower will the pitch appear, and it will alter as the
listener gets farther away. In general, however, the
low tones are too weak in comparison with the upper
tones for them to be appreciably noticed by ear.
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Fig. 4.-——The noise produced when a hammer hits an iron
plate. A complicated impulsive sound results which can be
seen to cover the entire frequency spectrum.

For the low tones to be of primary importance from
an aural viewpoint the curve would have to be of the
form illustrated in Fig. 5. With very loud sounds the
sensitivity of the ear becomes fairly uniform over a
wide frequency band, but I am referring now to a
moderate degree of loudness.

If the ear were equally
sensitive to all frequencies
Fig. 4 would accurately
depict the cffect of the
sound upon one’s sense
of perception. But the
curve of this diagram is
merely an clectrical analysis
of a mechanical noise. It
-does not convey an accurate
tdea of the acoustic effect of e
the hammer blows. If the
sound is to be perceived by
the ear at all frequencies in
the proportions indicated in
Fig. 4 we ought to have a
curve of the form indicated
in Fig. 5. This is a modifi-
cation of Fig, 4, where the
intensity of the low fre-
quencies has been increased to cope with the insen-
sitivity of the ear in the lowest register. To get an
accurate idea of the impression made on the ear by
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Fig. 5.—If low tones are
to be of importance
from an aural point of
view the sound curve
would have to be as here
illustrated.
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hammer blows whose sound spectrum is shown in
Fig. 4, we should have to reduce the low-frequency
amplitude (vertical scale) of that diagram. In other
words, it would have to fall away where Fig. 5 rises.
From experience we know that the pitch of hammer
blows on an iron plate is moderately high. Who has
not heard the village blacksmith? This is readily
deduced from Fig. 4, and
the known insensttivity of
the ear to low frequencies.
Finally, as a distinct

[,
[=]
S

w
[+
g 3
contrast to Iig. 4, we have (&
o g wo | o
the curve of Fig. 6, which [g0 =
refers {o a wooden hammer g % H
on a wooden board. The |3 Vv
w0

A
range of frequencies is now JA
much more restricted than o
that of the metal hammer,
and, consequently, the noise
1s much less irritating to the
ear. Little wonder, there-
fore, that carpenters’ noises
are much more popular than
those let loose by the
modern mechanic. The davs
of padded cells and acoustic damping devices are surely
not far distant, and we shall live in an era when the
silence of the countryside is emulated by that of the
city. Let us earnestly hope that it will come soon.

| U [
1000 2000 3,000 4,000
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Fig. 6.—The sound pro-
duced when a wooden
board is hit by a wooden
hammer. The range of
frequencies is somewhat
restricted.

BOOKS RECEIVED.

G.P.0. Handbook for Wireless Telegraph Operators.—1932
edition.  Revised in accovrdance with the Radiotelegraph Con-
vention of Washington, 1927, and including the use of the Auto-
matic Alarm Signal, with appendices giving the International
Morse Code, List of authorised abbreviations and “Q " code,
Scule of Signal Strengths, Service Advices, Necessary Qualifi’
cations for Candidates for Operators’ Certificates, and Inter-
national Radiotelephone Procedure.  Publishe¢ Dy H.M.
Stationery Office, price 9d., postage extra.

First Principles of Television, hv A. Dinsdale, M.I.R.E.—
The principles and practice of Television, with descriptions of
typical systems and notes on the present state of the urt in
various countries. Pp. 2414 xv, with 130 illustrations and dia-
grams and thirty-eight full-page plates. Published by Chapman
and Hall, Ltd., London, price 12s. 6d. i

The Recording and Reproducing of Sound, hy A. Gi. D. West,
M.A., B.Sc.—A series of cantor lectures delivered before the
Royal Society of Arvts, March, 1931. Including the various
methods of obtaining gramophone and phonograph records and
their manufacture, veproducing apparatus, loud speaker horns.
measurements of sound, etc. Pp. 95 with 78 illustrations and
gingmms. Issued by the Royal Society of Arts, London, price
S.

Physics in Sound Recording, by A. Whitaker, M. A.) I".Inst.P.
—The seventeenth lecture in the ““ Physics in Industry”’ series
given before the Institute of hysics, November, 1931. A brief
account of the various methods of recording and reproducing
sound, including photographic recording and ‘‘talkie” films.
Pp. 24 with 12 illustrations and diagrams. Published by the
Institute of Physics, London, price 1s. 2d., post free.

Die Akustik des Tonfilmtheaters, by W. Gabler. The acoustic
problems of ¢ Talkie” cinemas. Pp. 37, with 19 illustrations
and diagramms. Published by Withelm Knapp, Halle (Saale},
price R.M.1.20.
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American Programmes from
Athlone?
THE possibility of American sponsored
programmes emanating from the new
“high-power station of the Irish Free
State at. Athlone is now being rumoured.
This station, which will have a power of
60 kilowatts, will command a large service
area in Western Europe. and will thus be
second only to Luxembourg in the extent
of its commercial influence.

It is expected that the station will be
temporarily operating in time for the
Eucharistic Congress in Juue. although it
will not be put into regular commission
until several months later.

Plane-Train Radio Talks.
IT is understood that an interesting

wireless experiment may lie made on
o about Friday next, Mayv 20th, by Im-
pevial Airways, co-operating with the
London and  North-Eastern  Railway
Company. According to the suggestedd
arrangement, an air liner will leave
Croydon for Glasgow, and during the
journey radio telephony conversations will
take place between the air liner and an
express train, which will leave King's
Cross, London, at about the same time.

The Luxembourg Tests.
’I‘HE experimental station at Luxemn-

bourvg, which is paving the way for
the lnauguration of the 200 kilowatt
trunsmitter at the end of July. is trans-
mitting gramophone records each even-
ing from 5.30 to 6 o'clock. The wave-
length is 1,250 metres and the power 200
wutts.

Course on Fault Finding.
A SHORT laboratory course on * Iault

Location in Broadcast Receivers
will be given during the forthcoming
summ.er evening session of the College of
Technology, Manchester. The lecturer
will be Mr. A. Glynne, M.A., ANM.I.E E.
The first class will be held on May 3lst
from 6.45 to 8.30 p.m., and intending
students will be enrolled frem 6 o’clock
on that evening. The fee for the course
is 10s. 6d.

B 17
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Current Events
in
Brief Review.

BOUND FOR THE ARCTIC. Mr.
Geoffrey Builder, of the Radio Research
Board, who will accompany Professor
E. V. Appleton on his radio expedi-
tion to Tromso in July next.

Poser for Post Office.

TS the awe-inspiring influence of the Post
4 Office detector vau on the wane? This
is one of two possible explanations of the
fact that the recent visit of the vau to
Darlington resulted in an addition of only
116 new licences. The Post Office is faced
with this question : either Darlington is
the most honest town in Britain o the
detector van has ceased to exert its
customary spell.

We prefer to think that Darlington is
fundamentally honest, and that, conse-
queutly, the detector van can still roam
this green and pleasant land nuashamed.

No ¢ Depression’’ Among

Amateurs.

HE suggestion that radio transmission

is @ ﬁleﬂp hobby comes from an
American correspondent, who declares
that these days of commercial depression
are proving an unexpected stimulus to
amateur radio. Applications  for new
amateur licences are being received hy the
Federal Radio (‘ommission at the rate of
from 400 to 1,000 weekly: indeed. if the
present demand continues, there should be
20.000 licensed amatenrs in the United
States by June 20th.

MUSIC ON TAPE.
made its appearance in Vienna.

517

42 NEWS of the WEEK.

Radio on. the Prince’s Planes.
HE Two Puss Moth planes owned by
the Prince of Wales have just been

equipped with the latest wireless and,

direction-finding equipment. This is in
conformity with the general practice with
nachines which make frequent use of the
Continental air routes. Mr. E. F.
Fielden, the Prince’s pilot, is a fully
qualified wireless operutor.

The Wavelength Problem.

OME secrecy prevails concerning the

points for discussion at the Aunual
(reneral Assembly of the Union Infer-
nutionale de Radiodiffusion, which is to
he held on June 1st and the following
days, at Montreux, on Lake Geneva. The
Union has, of course, only advisory

powers as an expert hody on European,

wavelength questions, hut we understand
that every effort will be made to put a
strone case betore the Madrid Conference
for the extension of the European broad-
cast wavelength band. It is generally
realised that the conference of Govern-
ments in Madrid will not spend very
uch time on the relatively small ques-
tion of Earopean hroadcast wavelengths,
but it is hoped that the European mem-
hers of the Conference may he persuaded
to *‘ take an afternoon off ”’ to consider
questious alfecting broadcast listenevs in
Europe.

Another suggestion is that a world
broadeasting conference should be held
immediately after the Madrid meeting.
Tt is, however, very unlikely that the dele-
gates. after the tiring sessions in Madrid,
will feel inclined to wrangle over broad-
casting questions, and the probability is
that lwoadcasting next winter will be
carvied on under conditious very similar
to those obtaining te-day, with the un-

The new * Selenophone,” ready for home use, which has
A full description of the ‘ Selenophone’’ ap-

peared in The Wireless World of February 4th, 1931.
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pleasant addition of some 20 new high-
power stations, whose presence will not
be fully realised until the retwrn of the
long evenings.

The only Solution to the pmblem would
appear to lie at the receiving end. 1In
other words. listeners will have to work

Wireless
Worlel

themselves. The Federal Radio Conmmis-
sion has now decided that all who listen-in
to police radio messages and use the in-
formation to their own advantage ave
liable to punishment to the tune of a
5.000-dollar fine or five years’ imprison-
ment with each and every offence.

AN ATTIC TRANSMITTER. G60OM, owned and operated by Mr. I. D. Auchterlonie

at Heswall, Cheshire, is the result of eight years’ transmission experiments.

The

3.5 mc. and 7 mec. transmitter is seen at the extreme left, the 14 mc. set in the

middle, and the two receivers at the right-hand end of the table.

The station is

active on all these wavelengths and has worked most countries of the world.

out their own salvation by means of highly
selective apparatus capable of making the
most of the restricted frequency separation
available,

Radio in French Election.
Fl LENCH listeners wre not enconraged
by the results of the general elections.
Candidates kuown to be sympathetic to
radio have suffered hadly, among them
heing M. EKdouard Belin, the inveutor of
the Belinograph and television apparatus,
who was beaten in his fight for the Paris

suburban  constituency  of  Nogent-sur-
Marne,  MM. Hippeau and Camargue,
two  staunch  supporters of  radio, re-

tired when they saw np chance of win-
ning, while M. Etienne Fougeére, who is
in charge of the Kiffel Tower transmis-
sions, ** fell at the first round.”

Record Applause.

CCORDING to owmr Paris correspon-
dent, there are some good wircless
election stories in circulation, but, as he
remarks, they seem to he exactly the
same as certain * genuine ”’ tales we met
with in 1928. llere, however, is a new
one. At the close of a broadcast speech
by a very influential deputy, listeners
heard loud cheers of an intensity and dura-
tion that did not seem normal. The ex-
planation was that the orgauisers of the
meeting were using applause records, and
had inadvertently omitted to switch off

after a reasonable interval.

Criminal Eavesdropping.

HE  new  American  pastime of

listening-in on the police short waves
has met with a setback. It seems that
the paladins of the law are finding that
gangsters and hootleggers, by intercept-
ing the police broadcasts, are often able
to make their escape or reach strategic
points before the arrival of the police

Ultra Short Waves in U.S.
LTRA short-wave fever has gripped
America. A few days ago. from tle

top of the 885ft, Washington monument,
transmissions were carried out on 5 metres
and picked up on portable apparatus car-
ried by officials in the street. It is stated
that the complete transmitting and re-
ceiving equipment weighs 20 1h. with
batteries, and can all be contained in a
small box. Good results were obtained
when the receiver was monnted on a car,
5o long as the car remained within optical
range of the transmitter.

MAY 18th. 1932,

U.S. Broadcasters Forewarned.
AN encyclopedia of American radio,
detailing every conceivable aspect af
broadcasting as it is established and
operated in the United States, is shortly
to be made available for the scrutiny of
the American Senate and the public by
the Federal Radio Commission, Accord-
ing to our Washington correspondent, the
survey is intended to form the basis for
future - legislation  regulating ¢ com-
mercial blurbs on the air.”” Though no
immediate legislation will come of this
survey, it is believed that th® disclosures
will have the wholesome effect of prompt-
ng blo.ldcasters and  advertisers to
~clean house ” voluntarily in order to
avoid restrictive legislation, Tt will be
interesting to \vatch whether any out-
standing change is discernible in Awmeri-
can lnoadcastmg before the whole ques-
tion of sponsored programmes comes to be
considered in the American Senate.

Increased Profits.

UR congratulations (o the Ever Ready

Co. (Great Britain), Ltd., for the con-
tinned expansion of the company's husi-
ness. 'The net profits for the past vear,
viz,, £332,484, represented an increase of
£26,373 over those of the previous
twelve months.  The growth of the
battery business and the almost complete
cessation of foreign imports necessitated
large factory (‘(tenmons costing £115,000.
Less than ]mlf of this additional equip-
ment was in production” during the past
year, but the whole of the new equipment
wHl he in operation shortly,

The Station Finder Chart.
OME additional copies of the Station
Findev Chart published with the 2Isi
Birthday Number of 7he Wireless World
are now available, and can be obtained,
price 3d. each, post free, on application
to the Publishers, Dorset House, Tudor
Street, London, E.C.4.

B.B.C. Studio Acoustics.

N{l.\NY’ readers will be interested in
the acoustic treatment of the new

tionr times which experieuce has shown to
be most suitable for different tvpes of

B.B.C. studios in Broadcasting Honse.  programnie.  The total number of studios
The following list gives the reverbera- is twenty-two.
Volume | Reverbera-
Studio. Cubic tion Time Principal Use.
ft. (Secs.)
BA 30,000 1.1 secs. Vaudeville, Light musical programmes.
BB 10,000 0.85 secs. Octets, Chamber musie, Recitals, Dance Bands.
Concert Hall 125,000 1.75 secs. Orchestral and Baud Performances.
3A 10,000 0.6 secs. Children’s Hour and Dance Baud.
3B 1,500 0.35 sees. Talks.
3C 1,500 Dead Talks.
3D 1,500 0.35 secs. Talks.
3E 7,000 0.8 secs. Religious Broadcasts.
4A & 4B 670 Dead News.
6A 10,000 0.85 secs. | Large Productions in studio.
6B & 713 3,200 0.6 secs. Speech in plays and piano music.
6C & 7C 3,200 Dead Speech in plays.
6D 8,300 Dead Effects.
n 1,400 Dead Small effects.
O & 7K 860 Untreated | CGiramophone effects.
7A 1,500 Dead Speech in plays.
8A 27,000 L1 secs. Orchestral and Band Music.
3B 2,100 0.45 secs. Debates and Discussions.
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W.B. TYPE PM4 LOUD SPEAKER.
The design of this loud speaker is hased
ou that of the well-known type PM3

already reviewed in the pages of this
journal.  The maguet system is of the

built-up type with four cobalt steel bar
magnets fitting into laminated end plates.
It has a total weight of 45 1bs., and i<
guaranteed to retain its magnetism for five
years.  The unit is mounted on a pressed-

W.B. type PM4 permanent
moving coil loud speaker and output
transformer.

magnet

alumiuinm pedestal, and an output trans-
former is mounted on brackets in an acces-

sible position above the permanent
magnet.  Tloee ratios are provided of
45 :1. 55 :1, and 70 :1. the latter being

suitable for pentode output valves.

The ontstandiug performance of this
loud speaker is the excellence of the re-
production of speech, which would nerit
a special mention in any loud speaker re-
gavdless of price.  'T'he reproduction of
music 1s pleasing, and is characterised by
crispness in the upper register.  In the
hass tlie ontput is good down to 100 cyeles,
hat falls off vapidly below tlds frequency.
In spite of a resonance at approximately
175 cyeles. there is no snggestion of hoom
in the quality either of speech or music.

On the score of sensitivity the PM4 unit,
although slightly” below that of the M3
already nentioned, should more than hold

B 19
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its own with the majority of permanent
magnet loud speakers in the same class.
The price of the unit is 35s., or 42s. with
output traunsformer, and the makers are
the Whiteley Electrical Radio Co.. Ltd.,
Nottingham Road, Mansfield, Notts.

A VARIABLE TONE-CONTROL
TRANSFORMER.

The technique of tone corvection in
broadcast sets will receive a consider-
able impetus from the introduction of a
specially designed intervalve transformer
which has vecently been marketed by the
Multitone Electric Co., Ltd., 95-98, White
Lion Street, Islington, London, N.1.
Known as the Toco 4/1, this transformer,
which has a nominal ratio of 4:1, is su
designed that its amplification-frequency
characteristic can be varied at will between
wide limits, Tt is provided with addi-
tional terminals for an 0.5 megolm poten-
tiometer, which  can be conveniently
mounted on the front panel of the re-
weiver. aud provides the tone control.
With the slider at one extreme of the
winding. curve (1) is obtained. in which
the hase is accentuated at the expeuse of
the higher frequencies, while at the other
extrewe the converse condition shown by
curve (2) is obtained. Between these
limits a wide variety of frequency charvac-
teristics are available, of which curves (3)

Multitone type Toco 4/1 tone-com-
pensated L.F. transformer.

and (4) ave typical examples. The curves
were  obtained in conjunction with a
PM2DX valve, using the well-known in-
direct feed type of circuit.  The trans-
former gives a similar performance, how-

. . .
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“PIABORATORY TESTS

ever, with the simple direct-feed connec-
tions, and under these conditions can be
opevated with a D.C. current through the
primary up to 6 mA. The variation of
the inductance of the primary with
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Frequency response curves of the

Toco 4/1 tone-compensated L.F. trans-
former ; (1 and 2) with potentiometer
control at limiting positions ; (3 and 4)
 two typical intermediate curves.

different values of superimposed D.C. is
shown in the following table :—

D.C. {(mA.) Inductance (Henrys).

0 50.0
1 44.0
2 35.5
3 29.8
4 25.3
5 23
6 19.7

The inductance was measured at 50 cycles
with 6 volts A.(. across primary and is secn
to have a good average value.

We are of opinion that the introduction
of this transformer is an event of first im-
portance to the discerning experimenter,
for it enahles him to adjust the frequency
response of the 1.1, side of his set to
compensate for the many factors in recep-
tion militating against good quality of ve-
production. Compensation for such effects

- as side-hand entting and differences in the

response of the loud speaker are obvious,
but the range of usefulness of the trans-
former is nol by any means lmited to
effects of this kind.  For instance, the
1..F. respouse can be aidjusted to compen-
sute for differences in  the modulation
characteristics of forcign transmitters. and
in a radio-gramophone there is ample
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scope for the use of the tone control when
changing over to records from broadeast-
ing. The transformer is housed in a neat,
moulded case, and the ovevall dimensions
(2% 3x 25in.) are comparable with those of
the latest types of uickel-iron trans-
tormer.  The price is 17s. 6d.

LEWCOS SCREENED SLEEVING.

Made by the London Electrvic Wire Co.
& Smith’s, Ltd.. Chareh Road, Leyton,
London, E.10, this armoured sleeving con-
sists of a specially preparved oiled cotton
insulating tubing encased in an outer
covering of open-mesh braided metal. It
is available with either a 1} mm. or a 2
mm. bove, the price per 10ft. length being
2s. and 2s. 3d. respectivels.

The ontside diameter is approximately
the same in both sizes, and the difference

in the bore is obtuined by employing in-

sulated tubing with thicker walls for the
15 mm. size.  Although this effectively
maintains the conductor central in the
tubing and so well spaced from 1he metal
vasing the capaeity to earth is lower with
the 2-mm. size when conductors of the
same diameter are used in each case. This
15 nnderstandable | since in one case the
wire is largely airspaced, while with the 1%
mm. size there is a preponderance of solid
dielectric.

The measured capacity using No. 24
S. WG wire was found to be 15.3 m-mfds.
per foot for the 1) mm. size and 14.5
m-nfds. for the 2-mm. variety.

An armoured twin-flex suitable for pick-
up leads is available also, and in this case
the metal casing is protected by an outer
covering of braided cotton. The cupacity

Lewcos screened sleeving and armoured
twin flex for pick-up leads.

between the two condnetors was found to
be but 24 m-mfds. per foot. which is ex-
ceptionally low for this style of screened
wire. The price is very reasonable, heing
1s. for a 10-ft. length.

SIMPLICON FULL-VISION SCALES.

The special feature of these new Sim-
plicon condenser drives is that the scale
15 stationary  while a small travelling
pointer indicates the setting of the con-
denser; the pointer Dbeing operated
through an ingenious system of links by
the reduction mechaiiism. Translucent
material is employed for the 0-100 division
scale, the markings are neatly executed,
and when illuminated from the back the
scale stands out holdly, but is not obtrn-
.sive.

On the single condenser model the scale
is moumted horizontally, while in the case

Wireless
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of the double model a veirtical scale has
been found more convenient as the two
condensers are mounted an either side, but
with indepeudent controls and separate
pomters.

As the two control knobs votate in oppo-
site directions it is essential that the left-
hand  condenser  should increase in
capacity when rotated in a counter clock-
wise direction, hut the right-hand unit can
be the usnal standard type.

These scales are very robnst and ex-
ceptionally well finished, and the price is
Ts. 6d. for the single model and 13s. 6d.

Simplicon con-
denser drives
fitted with illu-
minated  full-
vision scales.

They are made

for the double pattern.
by Williams and Moffat, L.td., Ladypool
Road, Spavkbrook, Birminghawm.

“TRUCURVE »* PICK-UP.

This 1s a neat and well-finished acces-
sory which bears ample evidence of care-
ful and scientific design. It is compact, the
length from the needie point to the tone
arm pivot being 8in., and the pick-up head
is set at an angle to give correct needle
track alignment. A spring-loaded swivel
joint with positive locating stops facili-
tates the replacement of needles.

The movement is of the “ full-rocker
or balanced armature type, and the arma-
{ure is of unusually generous cross-section.
A cobalt-steel permanent magnet is em-

*“Trucurve ’’ pick-up and spring-com-
pensated tone arm with swivel head.

ployed and the sensitivity is good, the

average output being of the order of 0.6
volt R.M.S. The output curve is of good
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general form, and it is interesting to note,
that the pick-up follows the standard tre-
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Characteristic curve of * Trucurve ’’
pick-up.

quency vecords down to 50 cycles withont
siens of chatter. It may he inferred from
this that the.wear on ordinary rvecords
will he negligible.  Incidentally. the
weight of the tone arm is compensated hy
a spring.

‘I e price of the *“ Trucurve ™ pick-up
complete with tone arm is 21s., and sup-
plies are obtainable from Messrs. (lark
and Moir Sales, 147, Newington (‘ause-
way, London, S.E.1.

CITANGE OF ADDRESS.

The City Accumulator Co. announce
that they have acquired new premises at
7. Angel Court, Strand, London, W.C.2,
the new telephone number being Temyple

Bar 8520,

(S« e}

A new London office has been acquired
by the Runbaken Magneto Co., Ltd.. at
3. Furlong Road, Holloway Road, lLon-
don. N.7, the telephone numbers being
North 2483-4-5. The sales office and ve-
pair service are still housed at 280,
Deunsgate. Manchester, as formerly.

- CATALOGUES RECEIVED.

Garrard  Engineering and Mfg. Co.,
Ltd., Newcastle Street, Swindon, Wilts,
has issued a new folder dealing very
fully with their range of spring- and
electrically-dviven gramophone motors.

[sXNeNeNe)

Watmel Wireless Co.. Ltd., TImperial
Works, High Street, Edgware, Middle-
sex. has issued a circuit folder, which is
available to all interested traders, con-
taining eight typical receiving cireuits,
included in which is 7'e Wireless Warld
Super Selective Five ”” bhattery model.

[N i e RNe]
Burne-Jones and Co., Ltd.,, 296,
Boroagh High Street, London, S.E.1,

has prepared an illustrated folder de-
scribing fully their model “ T short-
wave adaptor. A comprehensive list of
the principal short-wave stations and
their hours of transmission in G.ALT. 1s
included. '

Tt 1
Next Week’s Set Review :— E
BROWNIE DOMINION |
GRAND S.G. THREE. |
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Broadcast Brevities

By Our Special Correspondent.

Touring the New Headquarters.
0 ‘“do” Broadecasting House, to
explore its labyrinthine passages

and examine its studios and control
rooms, its apartments devoted to heating,
ventilation, administration, information
and manifold other activities; to ““ do”
all this takes every minute of two hours.
The ““Grand Tour,” which I was privi-
leged to undertake last week, begins three
Hoors below street level, amid the whirr of
the air cleansing plant and the voar of the
oil-fuelled boilers, and only stops when the
visitor arrives panting on the roof.
Mulium in Parvo.

It is not the stairs that tuke one's

 breath away; progress amid so many

exciting distractions is too slow for that.
It is the thought that so much work is
being accomplished, that so many people
are  “ hard at it “—performing, re-
hearsing, devising schenies, executing
business—in such a comparatively smuall
space. ‘‘ Broadcasting House ’" really is
a hive of activity, and the fact is not for-
gotten when one steps on to the roof and
1s caught in a gust of warm, vitiated air
from a ventilating shaft.
The Control Room.

Now that the move from Savoy Hill is
completed it is possible to compare the
working of the new machine with that of
the old. Without doubt the listener stands
to gain immensely by the change.

To take the control rcom aloue, All
the bitter lessons learnt in the old.
cramped quarters at Savoy Hill have lheen
turned to account, and for the first time
the engineers can now rely on an adequate
standby equipment. Switching by velays
has heen developed to enable the complete
chain of transmission between any studio
and any outgoing land lines to be hrought
into action in the absolute minimum of
time.  Again, any Dbreakdown in the
amplifier system can be spotted in a few
moments by warning lights.

Studio Acoustics. :

The acoustics of the twenty-two studios
are ot special interest, and the official list
of ““reverberation times,” which may be
useful to readers who wish to do some
checking on their own account, appears
on another page.

wAn > .% «n

A Hustle in Birmingham.
IT is good to know that the B.B.C. are
not concentrating all their architectuval
wnd technical energies on  Broadcasting
House to the exclusion of the provinces.
The new Birmingham studios are being
proceeded with at high speed, and I hear
that whereas, according to the coutract,
the studios should be ready in eight
months’ time, actually they will be
habitable before the end of September.

The Western Region.
T'he provinces, generally, are being well
served in the imatter of broadeasting
B 20

premises. Northern Regional can boast
of excellent studio facilities in that otler
* Broadeasting House ”’ in  Piccadilly.
while  Edinburgh, in the couverted
Queen’s Hall, has a broadcasting centre
worthy of the country which it serves.
It remains to Dbe seen whether the
Western Region will also have suitable
broadeasting premises. Cardiff at all
events will remain the centre of activity.
©n A=<} ©n «

Scientific Talks.
’I‘HERE is plenty to think about in the
second half of the season’s broadeast
tallss which start in the week beginning May
23rd.  On Friday, May 27th, tor instance,
Sir J. Arthur Thomson will give the first
tatk of the series on ** Biology in the Ser-
vice of Man.” He will deal with great
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scientific investigators—William Harvey,
Claude Bernavd, Pastewr, Huxley, and
Rav Lancaster—men whose work merits
the closest attention by scientific students.
L=l A A «n
Broadcasting from Hyde Park.

The eveuing programme of May 24th
will include excerpts from the Festival of
Empire which is to take place in Hyde
Park, London. Listeners will hear the
conununity singing and the music of the
Jand of the Coldstream Guards.

“n L] =) L=l
Canada ‘“ Escapes.”’

WONDER how many British listeners

. realise what a victory has been scored
i the decision ot the Canadian Govern-
ment to establish broadcasting on what is
generally described as  ““ the B.B.C.
basis 777 My, Gladstone Murray, the sole
representative of Great Dritain at the
enquiry, was submitted to an examination
lusting two days, during which he gave
a remarkably succinet account of how
broadeasting is managed in this country
without the aid of the advertiser.

Bach Without Backchat.

American interests, which were strongly
represented. pressed for sponsored pro.
craumes, but as the decision shows. the
{anadians have failed to be impressed by
the argument (which, by the way, 1s
firmly believed 1 by the Amevican bioad-
casting chiefs) that the ordinary listener
really wants advertisers’ annonncements,
and would not be happy with Beethoven
or Bach without a leavening of “bhurb."’

wanted: A Canadian ‘“D.G.”
HE Canadians will need an experienced
Dirvector-Gieneral, with an expert
kunowledge of broadeasting conditions oun
the B.B (. model, and T should be sur
prised if they have not already cast a
covetous eve upon Mr. Gladstone Murray
himself, who has the added attraction for
them that he is Canadian-born,
Personally, although I consider that the
(anad ans could make no happier choice,
it wonld be a disservice to our broadeast-
ing to even suggest the departure of one
who has proved himself to be the ideal
liaison  cfticer between broadeasting aud
the world of print,

SPONSORED PROGRAMMES OVER EUROPE. By the end of next month it is
expected that the new 200-kW. broadcasting station at Luxembourg will be ready
to start its campaign of disseminating sponsored- programmes collected from all

parts of Europe.

These, the first photographs of the station to reach this country,

show construction in progress.

www americanradiohistorv com


www.americanradiohistory.com

522

Wireless
Worlad

MAY 18th, 1932,

- VALVES we have TESTED.

VHE latest scries of Cossor A.C.
valves contains some twelve
different types in all, and

while a few are identified by the
same type numbers as a year or so
ago, their characteristics are widely
different. As an example we need
cite but two as typical of the substan-
tial improvements effected. In the

Fig. 1.—Typical circuit arrangement
for output stage showing grid de-
coupling and bias resistance.

1930 series the 41 MP had an A.C.
resistance of 5,000 ohms, an amplifi-
cation factor of 13, and a mutual
conductance of 2.6 mA. per volt. It
provided an undistorted output of
about 260 milliwatts. The latest ver-
sion of this valve has a mutual con-
ductance of 7.5 mA. per volt, and the
amplification factor has soared to the
exceptionally high figure for a power
valve of 18.7. That the valve falls
within this category is exemplified by
the power output figures, which are
given as 1,250 milliwatts.

The 41 MXP is another outstand-

.

Cossor Indirectly Heated
A.C. Series.

ing example, as, having the same
mutual conductance as the 41 MP,
it gives some 2,000 milliwatts output
and has an amplification factor of

11.2. Both of these valves give
their respective power outputs with
quite modest input voltages, so that
they can follow immediately after the
detector and be coupled to it by a
transformer affording a 1:3 or 1:3}
step-up ratio.

The correct operating voltages for
the 41 MP are —7.5 volts grid bias,
with 200 volts on the anode, while
the 41 MXP requires — 12 volts grid
bias with the same anode potential.
In a practical case these voltages will
be derived by the potential drop
across the ends of a resistance con-
nected between the cathode and the

20,000 O
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250 V.4
L.F. CHOKE 2 mfds
300 HENRYS
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1 mtd
14.F. CHOKE -
TO REACTION
00001
mfd
—
[ 7—
b3
i
o
[=]
© a
2 o
£ 3
(=

Fig. 2.—Connections for power grid
detector showing one method of
including a gramophone pick-up.

WVRass Lo anrachiobhictaorm, oo

main H.T. negative, with suitable
decoupling in the grid return lead
trom the secondary of the L.F.
transformer, as shown in Fig. 1.

1t is interesting to record that the
same value of bias resistance would
seem to serve for cither the 41 MP or
the 41 MXP, which may be inten-
tional on the part of the designers or
come about by a happy chain of cir-
cumstances ; we prefer to accept the
former as the explanation. Be this
as it may, the fact remains that the
one valve can be removed and its
larger brother substituted should an
increase be desired in the power out-
put. This may be achieved without

50,0000

025 350-
mfd 400V.+

Fig. 3.—Special high impedance pen-
tode used as a power grid detector.

modification to the circuit, provided
there is sufficient latitude in the H.T,
supply to make up the difference be-
tween 24 mA. and 40 mA., which are
the respective anode currents for
these two valves.

The Detector.

For the detector stage preference
might be given to the 41 MH valve,
although under certain conditions the
41 MHL could be employed. Any of
the three recognised methods of de-
tection can be used, but as the power
grid arrangement is now one of the
most popular a suitable circuit would
be as shown in Fig. 2.

A suggested method of arranging
for gramophone reproduction is in-
cluded in the circuit, and suitable
values are included for the compo-
nents, assuming an ‘A’ type recti-
fier is employed giving 250 volts D.C.
on the full load. Where a higher
voltage is available the 300-henry

B 22
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choke could be replaced by a resist-
ance of not less than 30,000 ohms.

In the space available it is impos-
sible to deal with all the valves in this
series, but before concluding men-
tion must be made of two special
types, namely, the MS/Pen.A. and
the 41 MDG. Although the first
mentioned is a pentode in that it has
five electrodes, its function is that of
an H.F. amplifier, and consequently
falls in the same category as the
screen-grid tetrode.  Its particular
features are that it will accept a large
input voltage and that the grid volts-
anode current characteristic is much
more linear than the usual S.G.
valve. In addition to its claims as
an H.F. amplifier, it offers possibili-
ties as a detector, especially of the
power grid variety, the circuit for
which is shown in Fig. 3.

The 41 MDG is a bi-grid valve de-
veloped as a combined detector
and oscillator in supersonic hetero-

tBET

ILF. va
TRANSFORMER

Fig. 4.—Circuit connections for a
single-valve frequency changer in a
super-het. using a bi-grid valve.

dyne receivers, a typical circuit,
together with suggested values for
the necessary components, being
illustrated in Fig. 4.

Tests have been made with various
specimens of the new series of A.C.
valves, and their performances were
highly satisfactory, being fully in
keeping with the exceptionally good
characteristics exhibited by these
valves. In no case did we find the
slightest trace of reversed grid cur-
rent, showing that the vacuum is
dead hard, and the anode currents
agreed substantially with the makers’
figures for the various operating con-
ditions specified.
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Brief Definitions with
Expanded Explanations.

No. 15

GRID RECTIFICATION .—
The system of detection
based on the unilateral con-
ductivity between the grid
and cathode (or filament)
of a three-electrode valve.
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F the grid potential of a triode is
not made sufficiently negative
with respect to the cathode (or
to the negative end of the filament,
in the case of a battery valve) it
naturally attracts to itself some of
the electrons emitted from the
cathode, resulting in the flow of grid
current. The intercepted electrons
comprising this current pass round
the external circuit back to the
cathode, and the value of the grid
current depends on both the grid
potential and the anode potential.
Typical grid-voltage/grid current
curves are given in Fig. 1 for two
general-purpose valves, one being of
the indirectly heated cathode type
and the other of the filament type,
the anode voltage being constant in
each case. The curves show that
when the grid potential exceeds a
certain negative value no grid
current flows, but such current does

flow for more positive values of
grid voltage. It is this one-way or
¥ 80
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GRID VOLTS

Fig. 1.—Grid current curves for two
types of valve. On the left is that
of the indirectly heated type and on
the right that of the filamented valve.

www americanradiohistorv com

unilateral conductivity between grid
and cathode that makes grid recti-
fication possible.

Now as the effect of rectification
has to be transferred to the anode
circuit of the valve to enable the
L.F. component variations to be
passed on to the succeeding valve,
special arrangements have to be
made in the grid circuit to effect this
transfer. A modulated alternating
voltage applied to the grid in the
ordinary way would not produce any
rectification. A condenser of low
capacity must be connected in the
grid lead in such a way that the flow
of grid current, when a signal volt-
age is applied, causes this condenser
to be charged to an extent depend-
ing on the amplitude of the H.F.
voltage. The usual arrangement is

Fig. 2.—The method of connecting a
grid condenser and leak.

shown in Fig. 2, where C, is the grid
condenser referred to and R, is a
high resistance, known as a “‘grid
leak,”” whose function is explained
below.

Automatic Bias.

Assume for the present that the
resistance R, is omitted and that
grid current just commences when
the grid potential is —1 volt. The
grid condenser C, has one side elec-
trically connected to the cathode
and the other to the grid of the
valve. With no signal oscillations
in the tuned circuit 1.C the fact that
grid current flows for all voltages
more positive than —1 will ensure
that the potential of the grid side of
C, will fall to at least —1 volt. Sup-
pose, then, that this is the state of
affairs when an oscillation voltage
whose amplitude is 2 volts is sud-
denly applied between the cathode


www.americanradiohistory.com

524

Wireless Encyclopedia.—
and the left-hand side of the grid
condenser. During each positive
half-wave the potential of the grid
will enter the region where grid cur-
rent flows, whereas during the nega-
tive half-waves no grid current can
flow.

Now this unidirectional grid cur-
rent, flowing in a circuit including
the condenser C, in series, is in the

nature of a charging current. The

+4-

2

F+o|

2 oI TIME —» -

o __NORMAL GRID

& -2} POTENTIAL

o oo iRt A ee——-——-———

—ab g
--"MEAN GRID

POTENTIAL

Fig. 3.—Showing how the mean grid
potential falls when a signal voltage
is applied.

result is that C, acquires a charge,
the mean potential of the grid side
becoming more negative in the
manner shown by Fig. 3. The fall
in potential will continue until the
peak of each positive half-wave no
longer encroaches into the region
where grid current flows; that is,
until the peaks of the waves just
reach the value of —1 volt. This
being the case, it follows that the

Wireless
Werld -

mean grid potential must have fallen
just two volts, being the amplitude
of the applied oscillation.

The Function of the Gyid Leak.

I now the applied oscillation sud-
denly ceases the grid condenser will
retain its charge, the potential of the
grid side being negative and in the
region where no grid current flows,
so that no discharge can occur. But
for the detection of modulated
waves it is necessary that the mean
grid potential shall vary in accord-
ance with the modulation, and for
this reason the high resistance R, is
connected between the grid side of
the condenser and the cathode, pro-
viding a leakage path through which
the condenser will discharge as soon
as the high-frequency signal oscil-
lation ceases.

The fundamental idea of grid recti-
fication is that as soon as the grid
potential tends to rise above a cer-
tain critical value grid current flows
and prevents any appreciable
further rise, the grid condenser being
charged instead. The grid leak is
provided to allow the grid potential
to return to its normal value when
the oscillation ceases, or to take up
a mean value depending on the am-
plitude of the oscillation.

MAY 18th, 1932,

When the amplitude of the applied
oscillation is varying as in Fig. 4 (a)
the effect of the grid current is to
bring all the positive peaks of the
oscillation to approximately the same
level on the grid side of the con-
denser, as in Fig. 4(b), without
appreciably changing the total
““grid swing,”” or double amplitude.
The mean potential of the grid then

VOLTS ACROSS
/TUNED CIRCUIT

@ TIME—
MEAN GR
POTENTIAL
e
VOLTAGE
Fig. 4. —How a theoretically perfect

grid rectifier operates on a modulated
wave.

varies at the modulation frequency,
as shown by the broken-line curve.

The effect is transferred to the
anode circuit by the usual amplifying
action of the valve, the mean anode
current varying in almost direct
proportion to the change in mean
grid potential.

(Power Grid Detection
dealt with separately.)

will be

Letters to the Editor.

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

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

Early Radio Telephony.

\NIT reference to the question of early

some time in 1909 (I believe about March) 1 heard a trans-
mission of phonograph records from the Poulsen
Lyngby on a wavelength of what was probably just over 1,000
Very weak telephone strength was obtained on an

metres,

aevial composed of a disused telephone wire with
crystal detector of the breed illustrated as from No. 1
I believe this transmission was also received in Berlin,
arc power was staled by voice to be 900 watts,
six microphones m series were mentioned.
mission was in French and some German as well as Danish.

1 also heard a transmission from

In June of the smmne year

Cullercoats (Newcastle) under the call signal
Lynghy by voice, and a bLad cough appeared to be troubling

the operaior.
In 1909 (or
Monaco’s yacht s.v. ¢ Hirondelle,”

played tunes on his *“are” with

sorts. The call was ¢ CQD ”—yather
somehody’s part.

Snape Wood, Sowerby.

1910, T have no written record) the Prince of
cruising the
and fitted with a Lepel arc transmitter of about six kilowatts,
a series of resonant audio
circuits, and I believe these were heard throughout a good deal
of Great Britain—hardly telephony but certainly
unfortunate

Technicalities at the Show.

telephiony  tests, REE GRID’S
of technical
station at  out,

public,
““ perikon
COWLWLY
and the
and 1 think
Some of the trans-

to ask any other

L e

calling

North  Sea, but other

‘e

music ’'—of
choice on
. DENISON,

should,

and other
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information
not obtainable—at stands at the exhibition,
which must be really serious to the majority of the general

“Afamna

semi-serious paragraph about the dearth
obtainable—or, as he poiuts
raises a point

Going back as far as the exhibition at the Horticultural 1lall
in 1921 and the Tdeal Home Exhibition at Olvmpia in 1923,
as a technical man I have found that the public rarely seem
than
roughly divided into three sections :
as the technical expert and desire an opinion,
a little and desire to improve their knowledge,
frankly admit that they know hardly anything but are willing
and anxious to leain,

1t may be avgued that the two
receiver are appearance and reproduction.
(]llPst]‘mlS do coutrihute to the sale of a set. A
comnon argument is that manufacturers are selling a product
of known quaht\' and performance, and thevefore wh\ should
they turn themselves into a technical information
wireless in general.
but. to refer to “ Free Grid’s”
them a little farther, in ninety per cent.
of the stands cannot give the most ele-

technical questions.  They can be
those that know as much
those that know

and those that

selling points of a
This is largely true,

main

burean on
Revhaps it is not necessary that they
remarks and to extend
of cases the salesmen

B 2}
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mentary information on their own products. This is not their
fault. It 1s the fault of the organisation behind them. They
do not cven kuow the values of the varions components in their
own sets. This does not need technical knowledge after all;
it could very easily Le given to the salesmen on a printed form,
which wouid be better than a horvor-stricken look round to see
if there is a technical man on the stund when a potential
customer asks an junocent question such as *“ what value grid-
leakk do you use in your sets?

Surely the formation of a technical sales staff is not difficult?
I might also mention that retailers are very big offenders in
this matter, HOWARD H. ROBINSON.

London, S.W.9.

“ W.W.” and the Clubs.

MAY I thank you on behalf of the Society for yvour paper’s
great assistance during the past session? T repeat that
which T have-said many times, that each club report brings
new onqniries for membership, an enquiry re a report even
reaching me two days before the *“ end of season’’ dinner. Nor
is Wireless World's pulling power confined to Britain, for we
recently had a letter from the Latvian Radio Society, and ii
is suspected that your paper found its way there. Thus, m
helping home radio societies, vou are at the same time ensuring
that ** Nation shall speak peace unto nation.”
E. L. CUMBERS,
Hon. Sec., South (‘roydon and District Radio Society.

Volume Level.
" HAVE read Mr. Noel Ashbridge’s letter in your iesue of
May 4th, 1932, with a good deal of interest; probably he
rarely listens! On hundreds of occasions I have listened to
orchestral items, received at good strength, but well within
the capabilities of my output valve, and then comes the horrid
bawl of the announcer, deafening one and grossly overloading
the set. I am no judge of decibels, but I should say the
modulation of the announcer’s Yoice was a good six decibels
aliore the music.

At other times it is difficult to get reasonable strength from
a symphony concert, as the detector is overloaded by the
carrier before one cun attain any strenuth worth mentioning.

There might be some excuse for giving the news bulletin
somewhat loudly, but the normal announcement of the musical
iteis 1s of very little consequence even if a few people do not
heav it, and anyway, if it 1s necessary 1o shout to make
listeners hear, then the musical items themselves can have little
entertainment value. F. G. SACKETT.

Edgbaston.

The Monodial A.C. Super.

I MUST congratulate you on the excellent design of the Mono-
dial, and can eusily say it is the best * superhet ' published
in any journal. I also must mention my appreciation of the
unbiased opinion given on all sets reviewed 1 7'he T /reless

World. PETER A, JOHNSTON.
Cathicart, Glasgow,
AVING completed the 1Monodial Super I have leen

ussembling, I am writing to express my admiration of the set.
The selectivity is simply amazing, there being silent points
between stations that formerly weve badly mixed, e.g., Prague,
North Regional, and Langenbery. One or two of my friends
have seen it, and join with me in saying that there is nothing
like it!

I am very grateful to The Wireless World for presenting il so
soon, and I feel sure that next scason’s sets will be largely
“supers”’ with or without tone control.

Exeter. FRANK 1. ITOSSELL.
I FEEL impelled to write and tell vou what an outstanding

success your new Monodial A.C. Super has proved. Not
only is the construction simple and the preliminary adjustments
easy, but the performance quite amuzes me.

I have done a lot of construction with ‘° Stenode’’ receivers
and other complex cireunits, but have never been able to get
such splendid resunlts with such ease. Heartiest congratulations,

Cranbrook, Kent. A. E. DARNTON.

vy
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109 Division or 180 Degiree Scales ?
"VE are offered two alternatives, a 10 division or 180 degree
scales. A 180 degree dial, however, in present-day
practice means a 90 division scale, every two degrees being, of
course, marked off. It these are the only alternatives then we
must choose the 100 division scale. But is it not possible to
use finer marking and to divide the scale by 180 separate
mavkings? Surely this is called for to-day. I realise thut
many users do not require this accuracy, and would not be
willing to pay the possible additional cost of the more accurate
manufacture necessitated.  But if the user does not desite a
180-degree scale Le will not be so critical as to quibble about
the relative merits of a 100 division and a 90 division scale.

I should like, though, to bring a much more important need
for standardisation in the mattev of condensers. Why caunot
the manutacturvers decide on the size of shaft for use in all
condensers of ull types? How easy life would be if one kuew
when one ordered a condenser, or for that matter a variable
vesistance and a switch, just what size of dial one would
require. I do not forget that a kuob is usually supplied with
the compouent, but the average listener does not want his pauel
covered with knohs of assorted sizes and colours.

Sowerby Bridge, R.

Yorkshire.

Is 5,000 Cycles Enough ?

Y’OU ask whether those respousible for broadcast transmis-
sion should tread the primrose path that leads to the
depravity of a 5,000 cycle cut-off, or continue to struggle up
the straight and narrow way towards quahity transmission.

It is most earnestly to Le hoped that the former plan will
be rejected with withering contempt!

I disagree entirely with your correspondent who suggests that
the broadcast receiver and loud speaker can be regarded us a
musical instrument. It most certainly is not, but is merely a
reproducer of real musical instruments. As a reproducer it is
ustally bad, and often worse !

1t one agrees that it is to be regarded as a reproducer, then
a 5,000-cycle cut-off must very seriously impair its efficiency,
since practically every musical instrument produces overtones
of greater frequency, the retention of which is essential if
reproduction is to be at all realistic and satistying.

Your suggestion that the generation now growing up may
take as their standurd of musical quality that of electrical
reproduction is almost too horrible to contemplate! If it be
true, then it constitutes the final and uvanswerable reply to
the 5,000-cycle school.

The remedy for the present highly unsatistactory state of
affairs is either a reduction in the present quite excessive
number of European broudcasting stations, or else an increuse
in the portion of the spectrum at present allotted to broad-
casting. It would seem that kroadcasting has now reached such
importance in  all countries that this step may well be
demanded.

I heartily agree with My. H. A, Hartley that the 5000-cycle
school mnust be quite devoid of the ability to appreciate music.

To listen to so-called music with a 5,000-cycle cut-off would
be equivalent to being condemned to subsist solely und forever
upon a diet of treacle pudding !

Darlington. W. CRICHTON FOTHERGILL.

HINDLE.

Deaf Aids.

ON reading your correspondent’s article on the calibration
of deafuness, I fecl that whilst endorsing the principle we
cannot agree with the assumption that the best results could be
achieved with an audiograph chart covering frequencies of 125
to 4,000, and after ten vears’ experience of audiometers during
whicli period the writer has invented two, and spent periods ot
research both in this country and in America, our practice with
many thousands of cases has driven us to the conclusion that
the only method that will be universal, it it is possible to be
more so than it is at present, is the decibel ealibration, as
adopted by present audiometer mukers and standavdised in the
new 2B model from which we have had the peak performance
of our various deaf aids newly charted.

Experience leaves the impression that audiometer tests and co-
operation will only be successfully achieved by the help of
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actnal otologists or operators who have received a clinic course
in the haudling of the instrument; on the other hand, an audio-
meter in the hands of a ** showman ” is likely to add one more
burden of techniculity upon a deaf public who have suffered
perhaps more than their fair share, '
London, W.C.2. LESLIE V. K. REIN. Capt.
(I°. Charles Rein and Son).

The Condenser Microphone.

NOTICE in The Wireless World for April 20th, en page

414, a rvemark to the effect that the use of a long cable
with a condenser microphone causes high note loss.

I should he glad of an opportunity of correcting
Common error.

A condenser microphone, considered as a generator of L.K.
currents, generates charges. The voltage produced by a given
charge varies inversely as the capacity which has to be charged,
and is independent of frequency.

Suppose, for example, that a microphone of 0.00015 uF capa-
city is used with a 30ft. cable having a capacity of 0.0009 uF.

this

Wireless -
World

MAY 18th, 1932.

The disadvantages of a long cable arve loss of volume. and
the troubles introduced by the additional amplification, not
frequency distortion as so often supposed.

P. G, A, H. VOIGT, B.Se.,, AMIEE.

Upper Norwood, S.E.19.

Frequency Tests by the B.B.C.?

the most
ihe

HAVE read for some weeks' past
discussions  and  opinions, coneerning
frequencies.

You have certainly created a keen desire to know more
about this very fascinating subject, and I trust that these
articles will continue, and that practical constructive schemes
wil from time to time be published dealing with the improve-
ment of owr reproduction.

T am of the opinion that manufacturers should puhlish
frequency data of their speakers in order that the ideal
electrical frequency output characteristic can be arrived ut.
If the B.B.C. were to transmit ©* frequency tests,” say. every

) mteresting
higher dudio

-Nunday morning, we could then determine the amount of,

The total capacity will be 0.00105 x¥ and the voltage available

0.00015

at the first grid will he {00105

have heen available if no eable had heen used.

or 1th of that which would

Move technical

and the place for corvection,
and
carrectors would, 1 feel sure, be highly appreciated by a large
number of vour readers.

London, N.W.10.

practical infornation on filters  and

C. E. HALL.

THE MONODIAL A.C. SUPERHETERODYNE. -

Manufacturers’ New Components.

MAINS TRANSFORMER.

OMPONENTS for the Monodial A.C.
C Superheterodyne receiver continme to

come to hand, among those received
recently being a mains transformer made
by Sound Sales, Ltd., Tremlett Grove,
Junction Road, Highgate, Lendon, N.19.
It is wound on a core of adequate size,
and all output voltages have been care-
fully adjusted under the load conditions
obtaining in the set. Each L.T. winding
was found to be within 0.05 volt of its
marked value when correctly loaded and
with 100 mA. flowing in the H.'T. cireuit.

Sound Sales mains transformer for
Monodial A.C. Super.

Psing o Mazda UU120'350 rectifying

valve, the unsmoothed D.C. is a shade
nnder 380 volts.
The transformer is rohustly con-

structed and well finished; the primary

winding being screened by a laver of
copper foil earthed to the core. By ve-
moving the four corner screws holding the
terminal plate in position and using the
holes for fixing purposes the transformer
can be mounted so that the terminals pro-
trude through the base, allowing the wir-
ing to conform with the published layout.

This component is satisfactory in every
respect for the purpose for which it is in-
tended, and the price is 36s. 6d.

ROLA LOUD SPEAKER.

ADE hy the British Rola Co., Ltd.,
Brondesbury Works. la. Willesden
Lane, Kilburn, London, N.\W.6,
this loud speaker has heen submitted as
being suitable for 7'%e Wircless World
Monodial A.C. Super. It is of the moving-

coil type, with a 2500 ohms. field
winding, rated for a current of from
40 mA. to 70 mA. A low-resistance

moving coil is fitted and drives a small-
diameter huckram cone, while the trans-
former is of such ratio that the average
primary impedance is ahout 4.000 ohms.
the corvect value for a P.X.4 valve. A
good. aud rather wnusual, point is the
fitting of a hum-bucking coil, so that
smoothing of the field supply is un-
necessary. This. of course, 1s not an
essential feature of a speaker for use with
the Monodial, but its presence is in no
way harmful, and it renders the speaker
more generally useful. A T7in. diameter
hole is required in the baffle board or
eabinet.

The speaker has been tested with a
Monodial A.C. Super, aud proved capable
of excellent results. The bhass is well
reproduced, and without marked reson-
ance, while the high-frequeney response
is well maintained, although at a some-
what lower level than usual, for the high
frequency resonances normally found

WWW americangadiohictarm, ~opn

with paper cones appear to be less marked.
Speech is clear-cut and distinet, and hee
from any ** boomy " effect, and the tone
on music is well balanced. 1In spite of
its small size, the power handling capacity
15 high, and it shows no sign of strain
when dealing with the full 2,500 milli-
watts output of a P.N.4 The efficiency
is ulso high, for the volume to he oh-
tained with a given input is noticeahly
greater than usnal. In view of its satis-

A hum-bucking coil is fitted to this
Rola model moving-coil speaker.

factory performance, this speaker can he
confidently recommended for use with the
Monodial A.C. Super; it is listed as tyvpe
F.2.500, and at the price of 35s., com-
plete with transformer, it reprvesents ex-
cellent value.
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Useless Screening.

JE are always very mwch at a loss
when asked to suggest methods of
avoiding interference from electrical ap-

paratus and machinery, ete. Indeed, the
general consensus of opmlon is that inter-
ference of this kind can only be prevented
by taking proper measures at its source.,

In particular, it is almost useless to
expect that any good will be done by
screening the receiver itself : most of the
interference reaches the receiver viu the
aerial-earth system or the mains. '

Accordingly, we are inclined to advise
that a correspondent who proposes totally
to enclose his set in a metal box should
not go to this trouble, as the possibility
of its doing any good is remote.

A High-pitched Whistle.
CONSTRUCTOR of the * Auto-
tone 7 receiver states that the tun-

ing and tone control circuits are working
satisfactorily, but that reproduction is
marvred by a ‘“ whistle” of very high
pitch. of which the pitch and intensity 1s
not affected by tuning adjustments.

An effect of this natwre is generallv
attributable to acoustic reaction, which in
turn is aggravated by a mluoplmnu de-
tector valve. The leme(ly is to mount the
detector valve holder on a block of sponge
rubber or other shock-absorbing material,
and to slip over its bulb a light cardboard
cylinder loosely packed with cotton wool.
The whistle often disappears when the
receiver is mounted in its cabinet. Tt
should be noted that a metallised detector
valve can often be used with advantage
in this receiver.

HESE columns are re-
| served for the publication
of matter of general 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 mnext page.
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Another cause of whistling is an in
eflicient earth connection of high resist
ance. Here the real remedy is obvious,
hut, as a palliative, a cure may be effected
as a rule by reversing the primary of the
fust IL.F. transformer. C(Care should also
be taken to see that the aerial and loud
speaker leads are not rumning in close
proximity to each other.

Unstable Detector.

O[‘R lLelp is sought in overcoming a
defect in a conventional H.F.-det.-
L.F. set, of which the detector valve
tends to oscillaite uncontrollably over a
large part of the medium-wave tuning
scale, even when the reaction control con-
denser is set at minimum capacity. It
has been found that the oscillations can
be checked by disconnecting the reaction
condenser from the anode.

One is inclined to say in a case like
this that the reaction coil is too large, or
that the reaction condenser has an in-
ordinately high minimum capacity, and so
is unsuited for its function. A contri-
butory cause may be an error in connect-
ing the grid leak; if this is not arranged
to give the usual positive bias, there will
he less damping in the circuit, and more
*“liveliness *’ in general.

The remedies for these defects are
obvious, but before closing the subject,
we would point out that similar effects
are sometimes traced to the action of a
faulty H.F. choke in the detector anode
cirenit. A section of the choke may he
short-circuited internally, and it ‘the
remainder of the winding, with the asso-
ciated stray capacities, tends to resonate
at a frequency in the hroadcast wave-
band. the effect described may be pro-
duced.

Pick-up and Diode.
T should be appreciated that a diode
rectifier does not act in any way as an
amplifier, and so it is impracticable to

‘conneet a pick-up in its grid circuit in

the manner customarily adopted when
dealing with a grid detector of the con-
ventional kind.

This a reader has discovered for himself
by attempting to apply the conventional
method of gramophone adaptation. Tn
answer to his query as to where the pick-
up should be connected. our rveply is that
it must be joined in the grid circuit of
the L.F. valve which immediately suc-
ceeds the diode.

Another correspondent has evolved the
ingenious idea of muking the diode coup-
ling vesistance serve also the purpose of
a pick-up potentiometer for volume con-
trol purposes. He is using with satis-
factory results a 0.25 megohm resistance
for conpling, and asks whether it would
be satisfactory to substitute for this a
potentiometer of the same value, and to
connect the pick-up through a switch

www.americanradiohistorv.com

across the potentiometer resistance. The
set embodies A .C, valves, and details of
the best method of connection are ve-
quested.

This plan is quite practicable, and we
suggest that matters should be arranged
as 1in Fig, 1, which is “almost self-ex-
planatory.

For radio reception, the pick-up switch
S, is opened, while 8, is elosed. The pur-
pose of this second switch is to prevent
the application of pick-up voltages to the
diode grid.

To put the pick-up into operation, the
switch setlings are reversed, S, beiny
closed and S, opened. The potentiometer
will be operative as a volume control for
both forms of reproduction.

Or2EM G

C

9

A

Fig. 1.—A gramophone pick-up con-
nected to a receiver with diode
detection ; the two switches may be
mechanically linked. The diode coup-
ling resistance acts also as a volume-
control potentiometer.

In our diagram, C and C, are, respec-
tively, the rectifier blocking condenser awd
the H.F. by-puss condenser ; semi-variable
capacities of -0.0001 . mfd. maximum are
wenerally used in these positions. Of
course, the capacity of the switches to
earth will be additive to that of (', aud
so this condenser should be set at a rather
lower value than normally.

There is one minor ‘ snag’ in this
arrangement ; the L.F. valve succeeding
a diode connection in the manner shown
shiould normally have rather less negative
bias than usual, for the reuson that the
rectified carrier wave builds up a negative
grid potential across the coupling resist-
ance. 'T'his difficulty may be circumvented
by employing the lowest possible value cf
bias resistance for the L.F. valve that is
compatible with the avoidance of grid cur-
rent when the pick-up is in use, or, as
an extra refinentent, by arranging for the
appropriate change of bias resistance by
means of an extra blade on the radio

,eramophone change-over switch

ol
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Two Hours a Penny.

HE ‘“ Wireless World D.C. Three ™ is
as economical in the matter of current
as any set well can be which operates on
divect current mains, and provides a
reasonable power output. lIts total con-
sumption of currvent from the mains, in-
clnding that required for heater aud anode

circuits, is under 0.3 ampere.
A prospective constructor of this set,
who is unfortunate enough to pay for his
dirvect current at the relatively high vate

of eightpence per unit, has naturally to-

consider the question of upkeep, and asks
us how much it will cost per hour to
operate it.

He omits to mention the voltage of the
supply, but this does not greatly affect the
cost of opervation, which will actually
amount to about a halfpermy an hour. It
the supply voltage is low—in the neigh-
homrhood of 200 volts—it will be a triffe
less.

Violent Oscillation.
T is importaut that everyone who builds

wireless receivers, or even who handles

them, should be alle to recognise the signs
of self-oscillation, as H.F. instability is
still the moxt fruitful source of trouble in
receivers with H.F. amplification.

For instance, a correspondent says that
signals  disappear entirely when the
potentiometer volume control of his set is
advanced to *“ maximum.” This is almost
a certain indication that, when loading is
removed from one of the tuned circuits,
the H.F. valve passes into a states of
violent self-oscillation, with the probable
resnlt that the succeeding detector-grid
cirenit is choked. There remains, of
cowrse, the faint possibility that there may
bLe a short eircuit in the potentiometer,
which comes into effect at the position in
question, hut this is unhkely.

Parasitic Oscillations.

READER, who has made up a simple
two-valve D.C. mains set on the lines
of that described in the **Hints and
Tips ** section of 7'he Wireless World for
Jauuary 27th, is troubled by severe hum,

- Wireless
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hut ouly wheun the receiver is used for
radio reception. Among the modifications
introduced are provision for gramophune

work and an L.F. intervalve coupling,.

which provides considerably move magni-
fication than that originally suggested. He
is guite sure that the hum is not due to
inadequate smoothing, as the H.T. feed
cirenits  have Dbeen conuected experi-
mentally to another receiver, with admir-
able results.. It is added that the back-
ground i3 exceptionally silent when the
set is used with a pick-up.

N4

H.F. CHOKE

BIAS RES.

R.C. ot

s
?/'@

PICK-UP

Fig. 2.—A combined detector and
gramophone amplifying valve, fed
from D.C. mains, as used by a reader.

From our experience with similar cir-
cuits, we are inclined to think that this
trouble is not due to true hum, as the
expression is generallv understood, but to
a ferm of parasitic oscillation in the de-
tector, of which the cause is admittedly
obscure.  An easy cnve is often effected
by short-circniting the detector giid bias
resistance when using the set as a wire-
less receiver ; this resistance, of course, is
operative only when the detector is con-
verted into an amplifier for operation with
the pick-up. 'The short-circuiting switch

“THE WIRELESS WORLD?”
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may conveniently be combined with the
rdio-gramophone change-over switeh.

The cirveult actually used by our querist
is reproduced in Fig. 2.

The ¢ Monodial Super.”

EVERAL veadevs have asked for extra
information regarding the ** Monodial
Super,”” of which the description has re-
cently been completed in the pages of this
journal.

It has been asked whether it would he
permissible to mount the local-distance
switch on the front panel; this is un
alteration that cannot be advocated, as in-
stability would in many cases be produced
by runming the aerial lead in close pruxi-
mity with anode circuit components and
wirlng.

In the “ List of Parts ** the 2-mfd. and
L-mfid. condeusers were given in error as
being of the ‘“400-volt test” type;
actually they should be capable of work-
ing at this voltage.

TTe overall height (inside measurement)
of the receiver base compartment is three
inches.

Maximum Volume.

0 obtain the greatest volume and the

nmaximum carrying power from a loud
speaker for outdoor work, it is often a
anod plan deliberately to sacrifice a purt
of the frequency range of the amplifier,
By doing so greater intelligibility may he
attained.

This is because the average set tends
to be overloaded more readily by signal
impulses in the lower register than by
higher notes. A querist who raises this
point would therefore be well advised to
try the effect of some temporary altera-
tion which tends to restrict bass response’
without interfering with the middle und
upper registers. He might connect across
the primary of the L.F. coupling trans-
former an air-cored choke of, say, 0.3
henry in series with a variable resistance
of many thousand olhms. When this re-
sistance 1is set at a very high value the
combination will have little effect, and
hy reducing its resistance the amount of
low-niote loss can be regulated to a nicety.

Information Bureau.

(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

CONDITIONS OF THE SERVICE.

{(4) Questions should be clearly written and concisely worded
in order to avoid delay.
experienced in receivers built to specifications in T'he Wireless

Where enquiries relate to trouble

World, or those of commercial design which from time to
time are reviewed in the pages of T'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 dealt with satisfactorily in a letter.

(2) Communications should be addressed to 7The Wireless
IWorld 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 quotation will be made.

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 7'%e 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 he supplied, but circuit diagrams sent in with queries
will be checked and criticised.

(7) Particular makes of components cannot, in genéral, be
recommended, but advice will be given as to the suitability
of an individual component for a particnlar purpose specified
by the enquirer.
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EDITORIAL COMMENTS.

Has the Radio Trade a Bad Name? outstanding exceptions, attacked the radio industry

E have become accustomed to the per-

sistent complaints regarding the slowness

in delivery of new products in the radio

industry. This problem of deliveries has
become a byword throughout the industry, and
the position has almost reached the point where
nobody expects delivery of new sets or components until
a month or two after they have been announced.

Many excuses can be found for this state of affairs
with regard to a 1ew set or component, such as that the
demand has exceeded the expectations of the manu-
facturer and he is unable to keep pace with liis orders.
But such explanations are becoming too commonplace
to satisfy the public, and it is to be hoped that, with
the Exhibition a month earlier than usual this year,
a determined effort will be made to overcome manufac-
turing difficulties and enable crders to be met within a
reasonable time.

There is, however, another direction in which the
radio industry is getting itself a bad name; we refer
to general slackness in the matter of routine business
arrangements, resulting in an inexcusable delay in deal-
ing with correspondence and acknowledging orders.
Often one cannot blame a manufacturer if he is tem-
porarily unable to supply certain of his products, but
he can be held responsible when orders or enquiries
respecting these products are left unacknowledged for
one, two, three weeks, or perhaps even longer, until
the customer is exasperated. Almost daily we receive
complaints of this nature, and since so many firms are
involved in these reports it cannot be regarded as bad
business management on the part of a few individual
firms, but rather as a disease which has, with certain

B 3

as a whole.

It is surely worth while in every business, of what-
ever size it may be, to see to it that at least the corre-
spondence is attended to by a responsible individual.

Individuality in Design.

7T this time of the year manufacturers are busily

engaged in the preparation of the designs for

new receivers for next seasou, and 1t is an

occasion when we think it well to urge once
more that the designers should endeavour to show more
individuality and aspire to make their products dis-
tinctive from thosc of their competitors.

There is to-day more scope than ever for distinctive
features, and yet the tendency seems to be towards
standardisation of sets, leaving the public with very
little variety to choose from. The point has been
reached where a three-valve receiver, for instance, if
manufactured by a reliable firm, is likely to be very
nearly identical in performance with one by a reliable
competitor. There is, however, plenty of room for
distinctive featnres in the matter of cabinet design,
controls, and general arrangement.

As we have pointed out before, and by way of
example, we believe there is still a demand for receivers
where the loud speaker is separate from the set, and
certainly, from the point of view of sales arguments,
there are excellent reasons to be put forward to justify
the separation of the two units.

Above all, let us avoid slavishly following fashions
which were not created in this country. We have surely
enough imagination to devise distinctive receivers of
our own and avoid becoming mere copyists.
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The Question of Voltage-rating.
By A. L. M. SOWERBY, M.S:.

N buying paper condensers for a set it is desirable

to choose those which are rated to work at a

voltage a little higher than the maximum to which

they will be subjected in the receiver. The higher
the voltage-rating the more expensive the condenser,
and as one wishes neither to pay for a robustness that
is not needed, nor to land oneself with the annoyance
and expense of breakdowns, it becomes necessary to
consider each of the condensers individually to deter-
mine the voltage which it will be called upon to with-
stand. And it is not only the steady D.C. voltage
that is maintained across it in use that we have to
consider, but the peaks and surges, if there are any,
which may occur momentarily
when the set is switched on
or off.

In a battery-operated set of
normal type there is nothing
much to worry about; the
absence of heavy iron-cored
chokes and transformers removes
most of the danger of surges,
while the overall voltage is not
usually so high as to endanger
the life of even the most modestly
rated condensers. We will there-
fore transfer our attention
straightaway to mains sets, and
consider the maximum voltages
likely to be developed across condensers used in
different parts of the circuit.

In Fig. 1 there is shown the circuit of the H.T.
supply system of a receiver consuming 60 milliamps.
at 250 volts. It contains two condensers; C, is a

conditions.

WING to the somewhat haphazard

methods of voltage-rating of condensers
still existing, it is often difficult to select
the right value to suit any given set of
A paper condenser in a mains
receiver may have to withstand speech volts,
surges and ripple volts in addition to the
steady working voltage of the anode supply.
The author gives simple rules for the
choice of a condenser which will allow the

right margin of safety.

reservoir condenser immediately following the rectifier,
and C, is the smoothing condenser following the iron-
core choke L. If the rectifier is of the standard ‘A"
type, each section of the H.T. secondary of the power
transformer will have to deliver 250 volts when on the
full load of 60 mA. The question is, what should be
the voltage-ratings of €, and C,? :

High Instantaneous Voltages.

To some extent this depends on the set with which
the eliminator shown is to be used. If, for example,
all the valves in it are of the indirectly heated type.
and if, in addition, there is no
potentiometer (for screen-voltage,
or other similar purpose), the set
will draw no current from the
eliminator until the valves have
warmed up. During this period
C, will charge up to a voltage
equal to the highest that is ap-
plied, even momentarily, to the
anodes of the rectifier,

The transformer, we have
decided, is to be rated at 2350
volts each side of the centre tap.
This, however, is an A.C. rating,
and is expressed in root-mean-

s square (R.M.S.) volts. It is one
of the possible ways of expressing the mean voltage ;
since an alternating voltage has necessarily to pass
through zero every time it reverses direction, it is quite
clear that there must be instants when it exceeds, by
a considerable margin, its R.M.S. value. Assuming

R 4
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Choosing Paper Condensers.—

perfect wave-form, the peak voltage will be 1.4 times
the R.M.S. voltage; in the case considered the peak
will be 354 volts. " It follows that during the period
elapsing after the rectifier has begun to work, and
before the indirectly heated valves of the set have begun
to draw current, the condenser C, will acquire a D.C.
charge of this magnitude. If the

Wireless
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voltage fluctuating rapidly from 200 to 400 and back
again than it will if the voltage is maintained steadily
at goo volts.  We shall therefore have to make generous
allowance for the A.C. ripple superposcd on the D.C.
output ; let us say, to be on the safe side, that the
4o-volt ripple is about equivalent to another 6o volts
of plain D.C. That brings us to a condenser rated
to work at 500 velts, and allows a

voltage-wave from the transformer is

margin of 4o volts only on the safe

not a pure sine-wave, this figure may 8 1 side.  If we are to be fully safe-
be appreciably exceeded. A condenser g d B guarded against breakdown in the
rated to work at 350 volts will there- g = circumstances described this must be
fore barely be adequate as reservoir B, our choice for the voltage rating
condenser. g N L of C,.

But there are other factors at work. g e AN By taking all these points into con-
The windings of the transformer have & » B S sideration we have come to the
some resistance, and they have been 8 conclusion that for the case discussed
designed to maintain 250 volts at a g we need a condenser rated for steady
1ectified current of 60 mA. When no g & - i use at double the working voltage of
current is being taken there will be E ol T the set. And even now nothing has been
no voltage-drop in the windings, so g el T said about surges at the moment of

20 ki 40 50 60 70 80

that the terminal voltage will inevit- °
ably rise above 250. How great the

LOAD CURRENT IN MILLIAMPERES

switching off ; if condensers were like
fuses, and ‘‘blew’’ the moment their

rise will be depends entirely upon the
conscience of the transformer-maker ;
it may be five volts, or it may be fifty,
though the latter figure implies a
design in which cost of production has
been cut to the bone.  Over-estimating the probable rise
of voltage so as to be on the safe side, we will allow
that the peak voltage rises from 354 to a round 400
volts through the absence of load.

Already a condenser rated at 350 volts is beginning
to look inadequate, and even yet we have not exhausted
the sources of voltage across C,. The output from
the rectifier is not pure direct current (if it were, no
smoothing circuits would be needed), but contains a
very appreciable A.C. component. That is to say, the
voltage across C, is not dead steady at 400 volts, but
fluctuates about this value at double the frequency
of the mains. The alternating voltage on C, depends
on a number of factors, but is usually found to have a

T
250 v,
60 mA
+ -~ A.C.
MAINS
TO
SET Co Gy

)

—

Fig. 1.—The H.T. supply system of an ordinary mains set.
The voltages which C, and C, have to withstand are discussed
in the text.

value of 25 to 40 volts peak. Adding 4o volts to

400, we get 440 as the maximum voltage developed

across this unlucky condenser. Moreover, we have to

remember the indisputable fact that the paper dielectric

definitely dislikes an alternating voltage.  The paper

will ““tire”” and break down more quickly with a
B 5

Fig. 2.—Variation of rectified volt-

age with load current.

rapid drop as soon as a small

current is taken is especially notice-
able.

rated voltage was exceeded, the
writer would cheerfully bet a pound
to a penny that he could puncture a
soo-volt condenser in the position of
C, within a couple of minutes. But
this would mean deliberately mishandling the set, and
we can rely upon the generosity of the condenser-maker,
who always gives us rather more robustness than we
actually pay for, to cover this possibility now that we
have allowed for all the other dangers.

So far as steady voltages are concerned, C,*gets
exactly the same treatment as C,, but the choke protects
it from the A.C. ripple that falls with full force upon
its more exposed companion. If it is rated to work
at 4oo volts, C, will be quite happy.

The very

R.M.S. and Peak Voltages.

The conditions in most sets are not quite as severe
as those we have been discussing; there are few sets
that do not contain a potentiometer to supply voltages
below the maximum to some valve or other, and this
will draw at least a little current as soon as the set is
switched on. It will therefore be an exceptional set
in which the rectified voltage rises to the full peak
voltage of the transformer, especially as even quite a
small current drops the voltage well below this maxi-
mum.  The curve of Fig. 2 shows the relationship
between rectified voltage attained and current delivered
for the case where the transformer voltage does not
vary with load; the variation is thus entirely due to
the characteristics of the tectifier-condenser combina-
tion. The fact nevertheless remains that the voltage
on the reservoir condenser will be higher before the
valves warm up than-it is when the set is fully running.
The A.C. ripple, too, will always be present.

One would therefore suggest that the reservoir con-
denser should be rated for a steady working voltage
about equal lo the peak voltage given by the trans.
former under normal running conditions, allowing this
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www.americanradiohistory.com

-

532

Choosing Paper Condensers.—

rather genercus estimate of the extra voltage from one

source to cover all minor sources as well. The

following table gives the peak voltages corresponding to

various R.M.S. voltages likely to be encountered : —
Rated Voltage. Peak Volitage.

(R.M.S.)
200 283
250 354
300 425
350 495
400 565
450 635
500 707
550 780

In the case of C, there are no appreciable ripple
voltages to be guarded against; it would be quite
safe, therefore, to choose for this position a condenser
rated to work at a voltage some twenty per cent. greater
than the normal running voltage.

Fig. 3.—The last two valves of a high-voltage receiver. Sug-
gested ratings are: C; and C,, 500 v. working and C,,
800 v. working.

Fig. 3 shows the circuit of the last two valves of a
powerful receiver of the type of the ‘‘Power Radio-
gram,’’ using a directly heated high-voltage output
valve. This section of the receiver contains three con-
densers, for which the choice of voltage-rating is not

- quite as evident as it might appear at first sight. The
voltages developed at different points when the set is
working are indicated on the diagram.

The decoupling condenser C, operates normally at
350 volts, since 100 volts are dropped in the decoupling
resistance which separates it from the main H.T. plus
line at 450 volts. DBut until the directly heated valve
warms up it takes no current; there is therefore no
voltage-drop on the decoupling resistance, and- C,
receives, for this interval, the full 450 volts. Not appre-
ciably more, because the output valve, being directly
heated, takes current as soon as the set is switched
on, so that the 430 volts is only exceeded by a trifling
amount. A.C. ripple, whether in the form of mains

Wireless'
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hum or speech currents, does not occur in any amount
across C, ; if it is rated to work at some 500 volts D.C.
there will be a reasonable margin of safety.

Comparison of this condenser with C, will show that
the latter works under much the same conditions from
the D.C. point of view; it has to pass speech in addi-
tion, but since the grid leak will be so chosen that
practically all the signal voltage occurs across it, and
not across C,, this need hardly be taken into account.
The rating may therefore be the same as that of C,.

The output condenser C, is subjected to a D.C.
voltage of 400 as soon as the set is switched on. In
addition, it has to carry the whole of the signal current
passed on by the last valve to the speaker, so that con-
siderable speech voltages can arise across it. In the
worst possible case, where C; tunes the inductance of
the speaker to the frequency of the signal being received,
the peak signal voltage across C, may rise nearly to
the working voltage of the valve. In the case under
consideration this would mean a peak signal of 400
volts superposed on the steady D.C., running the total
up to 8oo volts. Since, in addition, this extra voltage
is alternating, it will be much more dangerous to the
life of the condenser than the same D.C. voltage; in
choosing the condenser rating we ought, in strictness.
to count it as equivalent to at least 600 volts rather
than 400, making C, a condenser rated for 1,000
volts D.C.

Indirectly Heated Rectifiers.

In practice it is not necessary to go as far as this,
because the output valve is never likely to be fully
loaded with a signal at the dangerous frequency. But
an output condenser should always be rated to work
at a D.C. voltage double that applied to the anode of
the output valve, or there will be serious danger of
eventual breakdown owing to the dielectric tiring "’
under the violent stresses of the signal voltages. This
higher rating will also take care of the surges occasioned
by switching off the set while a current is flowing
through the output choke.

In several cases the excessive voltages that we have
been considering arise because the rectifier begins to
deliver current almost immediately after switching on the
set. One maker offers us a range of indirectly heated
rectifiers, whose emission begins at about the same time
as that of the receiving valves. If we employ a rectifier

A.C.
MAINS

T0 |

SET

L

Fig. 4.—Therri1ally controlled from the rectifier filament
winding, the delay-action switch S closes only after all the
valves in the set have had ample time to warm up.

B 6
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Choosing Paper Condensers.—
of this type a certain saving can be made in condensers,
for they will no longer have to withstand such high
voltages. A condenser placed like C, of Fig. 3, for
example, need only be rated to work at the voltage it
receives under running conditions. Owing to the fact
that indirectly heated rectifiers are only available for
sets running at 250 volts or less, the safeguard they
offer is denied us in high-voltage receivers, where the
saving they would permit would be at its greatest.
The same end can be achieved if we insert a delay-
action switch in the H.T. circuit, as shown in Fig. 4;
this is naturally applicable to any set irrespective of
the anode voltage used. In the * Power Radiogram ™
this was done, the cost of the switch being a small
matter compared with the saving cffected by being able
to employ condensers rated only to withstand their
working D.C. voltages, plus A.C. ripple where this was
likely to occur.  Where resistance-coupling is used,
or where decoupling is extensive, a switch of this type
is often an economy rather than an expense.

““ Test Voltage '’ of No Real Value.

We have made frequent reference to the voltage-rating
of condensers, meaning in every case the voltage at
which the condenser may safely be allowed to work.
It is necessary to draw attention to the fact that there

Wireless 53
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are many condensers on the market which carry no more
information than a ‘‘test voltage’ which they have
withstood momentarily before lcaving the maker’s
hands.

The magnitude of this test voltage is a matter which
concerns the manufacturer only, and there appears to
be no reason why it should be communicated to the
public, who are not interested in the tests that the
manufacturer chooses to apply to his products.  In some
factories the test voltage is double that at which the
condenser is expected to work in actual service, while
in other cases it is not advisable to run a condenser at
more than one-third of the test voltage. It is possible
that the discrepancy arises through varying duration
of test: a condenser to work on zoo volts might be
adequately tested either by a momentary application
of 600 volte or by having to stand up to 400 volts for
a longer period. It is, in any case, quite certain that
a condenser grandiloquently marked ‘500 volts™ is
only reliable, in the absence of any more detailed
information, for voltages up to about 180 at most.

The more modern makers either mark their condensers
with working voltages, or at the least give this informa-
tion in their catalogue, by stating the working voltage
corresponding to each test voltage. Tn any case, it is
the user’s responsibility to choose a condenser which its
maker guarantees as safe for operation at the voltage
which he proposes to apply.

SCOTLAND’S

HIS weck sees the inauguration of regular broad-

casts during programme time by the B.B.C.

Regional transmitter at Falkirk. According to

the present schedule  the

station can be heard on

376.4 mctres daily during

the 10.15 a.m. tc midday

period, and again during the

late dance music from 10.30
p-m. onwards.

In general plan the twin-
wavelength station at Fal-
kirk resembles the others of
its class at Brookmans
Park and Moorside Edge,
and is designed o give the
best service to the greatest
number of people in its
region.

Alternative Programme.

The National transmitier,
with which tests will begin
when the Regional has
taken over its complete ser-
vice, will operate on 288.4
metres. 3

Despite satisfactory re-
ports within the service
area, it is to be feared that
Scottish Regional will fail
to serve all parts of Scot-

B 7

NEW REGIONAL

STATION.

land, and the B.B.C. may be compelled to devise other
methods of supplying a satisfactory service to Inver-
ness and places farther North.

The main transmitter hall of the B.B.C.’s Scottish Regional Station at Westerglen, near Falkirk.
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Bring Outr Your Gear.

HE other day I found myself

parked outside a large London
departmental stove while Mrs. Free
Grid entered to buy a hat, or what-
ever it is that women waste other
people’s moueyv on at this season of
the year. After allowing a decent
interval to elapse I myself went in-
side and wended my way to the
Radio Department. In the course
of my peregrinations through the
welter of plutocratic-looking radio
gramophones I was delighted to
stumble (literally) across a picce of
out-of-date apparatus that I hap-
pened to want which was being
offered at a bargain price. The in-
strument was actually a moving-coil
loud speaker by a well-known firm,

Ransacked the department.

which for some esoteric reason best
known to themselves, they have
withdrawn from the market in
favour of one which, in my opinion,
is definitely inferior.

I immediately ransacked the de-
partment for some other things of
which I stood in need, but without

avail. By this time, however, my
hunting instincts had been
thoroughly roused, so, speedily

descending to the street, I hailed
a passing taxi and proceeded to
make a tour of the radio depart-
ments of several other large stores.
T was rewarded by vet another find,
and my joy was such that Mrs. Free

. % gﬂ Z o
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Grid was quite forgotten, but who
could count the day as lost?

What I particularly noticed was
the enormous amount of ‘“bargain”’
apparatus that was to be had—gear
which many an experimenter might
be seeking—and it occurred to me to
wonder why all this useful equip-
ment should remain hiding its light
under a bushel when it might find a
ready home by being advertised
month by month in some suitable
medium. The gear to which I refer
is thoroughly sound in wind and
limb, and of considerable use to the
pukka experimenter; it has nothing
in common with the junk which you
see daily in certain shops and to
which I referred recently.

Common Informer.

N OT long ago, when the day was
already far spent, I stood in
urgent nced of a ganged condenser,
so hastily wended by way to one
of my favourite hunting grounds.
Elbowing and prodding a path for
myself through the crowds, I eventu-
ally reached the radio counter and
succeeded in engaging the attention
of a young man who graciously in-
clined his ear to me.

Unfortunately, however, I was
unable to make my wants known, as
several loud speakers were at the
time blaring out the first news bulle-
tin from London National. I raised
my voice and attempted to repeat
my request, but was cut short by a
spasm of coughing due to the
presence of certain thoracic irrita-
tion. I fear that the physical dis-
comfort resulting from my vocal
efforts in trying to drown the news
bulletin must have shortened my
temper in an unpardonable manner,
for at that moment the idea crossed
my mind that I could turn common
informer and avenge myself on the
departmental manager, who was pre-
sumably responsible for all this

~
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hullabaloo.
to see him.

““I shall be obliged,”’ 1 told him,
“if you will show me your permit
to rediffuse news bulletins to the
public in defiance of the recent
warning by the B.B.C.”

“But this is not a public place
within the meaning of the Act! "’ he
spluttered, gazing askance at the
official-looking notebook which I had
withdrawn from my pocket.

“Don’t quibble,”” I retorted,
““you are perfectly well aware that
you can rediffuse no news whatever,
either by loud speaker or printed
slip, other, of course, than the
emanations of your tape machine,
for which you pay; you will hear
further of this matter,” and I closed
my notebook with a snap and took
my departure, conveniently forget-
ting the original purpose for which I
came in.

Whether it was the psychological
effect of my notebook or whether it
was the result of my legal arguments
I cannot say, but before I had
crossed the floor of the department
on my way out the news bulletin
was cut off amid the protests of a
number of customers and other

listeners. g
. « A
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I instantly demanded

Infringement of copyright.

I trust that if this paragraph
should catch the eye of managers of
other departmental stores they will
take heed before it is too late; the
same thing, of course, applies to the
bar parlour of country pubs, in a
large number of which it is custom-
ary for mine host to infringe copy-
right by means of loud-speaker
reproduction of news bulletins-and
fat stock prices.
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A glimpse
of the
control
room of
the N.B.C.
station in
Chicago.

N America the duty of Master Control engineers is
to check the signal level of outgoing programmes,
bul not to correct, if anything goes wrong they
telephone immediately to the Studio Engineer,
who wears a breast telephone set, and has an open
line to Master Control all the time he is “on the air.”
Master Control engineers also attend to the despatching
of outgoing programmes, switching the succeeding studio
on to the outgoing lines at the conclusion of a pro-

/ ‘ .
Cateme 441 AmePIC

Part I.—When Programmes are Timed

to the Second.

In monitoring a programme, the control-room loud
spceaker is only a secondary guide to the engineer;
his main guide is a volume indicator on his control
panel, the needle of which las a range of from 3
to 60 db. While on the air the needle should not
fall below 10 db. for more than ten scconds at a
time. This is because, over long telephone lines, the
signal would be apt to be drowned out by the prevailing
noise level. It is thus necessary sometimes to bring

gramme, and connecting the up long pianissimo passages.

outgoing lines to the WABC HE ingenious timing arrangements At the other extreme, the
transmitter, to the short-wave for do:uetailing flze‘progrmhnws of volume indicator needle should
transmitter WZXE and to the y . not consistently pass 30 db.

telephone company’s headquarters
for nation-wide distribution, On
occasions there may be as many
as four programmes going out at
once, each programme going to a
different section or sub-division
of the network.

It is the duty of the Studio
Engineer, while his studio is on
the air, to control the outputs of
the various microphones and mix

from fifty to a hundred Amcrican

broadcasting stations are described in
this, the concluding instalment of
Mr. Dinsdale’s article. *“ At exactly
7.59.30 the announcer wilt say: * This
is the Columbia Broadcasting System.
At 7.59.35 the announcer will press a
button . .. At7.59.50 . . . the producer’s
arm goes up . . . Lxactly at 8 p.n.
to the second, down comes lus arm.’
Listeners can check their clocks by the

Tt may reach instantaneous peaks
as high as 60 db., but such
high peaks should be avoided
if at all possible. If the
needle stays consistently above
30 db., transmitters all over the
network are likely to be over-

loaded, causing distortion and
possibly  tripping their circuit
breakers, thus putting them off
the air. Hence, it is sometimes

them properly. Only those micro-
phones in actual use are kept
switched on. Thus, when the
engineer sees an actor, singer, or announcer gettinq
ready for action, he switches on the appropriate micro-
phone, and cuts it when finished with. Sometimes,
when cues come without visible or audible wammg,
the producer, following the script, warns the engineer
a few seconds in advance, so that the appropriate mike
can be switched in.

B g

start of the programme.

necessary to reduce the volume of
long fortissimo passages. From
an artistic viewpoint this neces-
sity for compressing volume range is one of the short-
comings of broadcasting as at present conducted.
The operation of a network has been compared with
that of a railway system. A network has its stations,
its traffic (programmes), its signalling system (cues),
and its emergency communication system (Morse wires
to all stations). Time is a factor of prime importance.
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How They Broadeast in America.— )
Each station has its own schedule for the day. If
that schedule calls for it to broadcast an important
programme of its own at, say, 8 p.m., and it is
taking a network programme just prior to that time,
the network programme must terminate on time to
the second to enable the station {o withdraw {rom the
network in time for its own studio programme. Simi-
larly, it must terminate its own studio programme
exactly on time in order to cut in on the network to
take a network programme.

In addition, if a sponsor pays for fifteen minutes
of time on a network of thirty stations, he wants his
full fifteen minutes of time on each and every one of
those stations. Hence, programmes have to be worked
out to the second. That is the producer’s job, and
he uses a stop-watch to help him do it. Every verse
and chorus of every musical number, every page of a
script, and every scene of a play is separately timed,
so that if the dress rehearsal shows that the programme
is either too short or too long, a suitable place can be
found to pad or cut it.

Not a Second’s Delay.

The general effect of these circumstances and con-
ditions is that, to the ears of British listeners, an
American programme proceeds at a breath-taking pace,
without a second’s delay at any point. T read in a
British paper just such a criticism of the first C.B.S.

CS’S
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fifteen-minute programme being broadcast at, say,
8 p.m.

Approximately five minutes befors air time, Master
Control will signal the Studio Engineer for a test,
whereupon the latter will open up a microphone and
pick up whatever noise is going on in the studio.
Master Control will express satisfaction with the result
‘““cue,”” which means that the
preceding programme, just terminating, will be audible
on both control-room and studio loud speakers.
Musicians and others take their places. The producer
walks into the studio and makes a final check-up on
the positions of musicians, artists, and microphones.

At exactly #7.59.30 the announcer on the preceding
programme, having read his closing announcement and
signed his name, over a moderate background of music,
will say, ‘“ This is the Columbia Broadcasting System.”’
This phrase is the cue for the entire network, and
British listeners who hear it over W2XE may, with
assurance, set their clocks by it, to the second. The
word ‘‘System’’ comes half a minute prior to the
quarter-hour, hali-hour, three-quarter hour, or full
hour.

The music continues after the cue phrase. At 7.59.35
an announcer in another studio specially reserved for
the purpose will press a button and announce ** WABC,
New York.””. This goes to the local transmitter only,
not to the network. Immediately thereafter he will
press another button connecting his microphone to the
short-wave transmitter and announce, ‘*W2XE, New

A typical American studio—one of the Columbia Broadcasting System. There is no draping,
and the walls and ceiling are composed of Celotex, the floor consisting of cork blocks.

The control room window is in the centre.
through the window on the right.

special programme, entitled ‘‘ Hello, Europe,’” which
was rebroadcast in England on January r1rth of this
year. To those who heard that programme it may be
of interest to add that I had charge of that section
which featured Morton Downey, tenor, with Jacques
Renard’s orchestra.
Let us now step watch a

into a studio and

The clients’ listening room can be seen

York.”” Meanwhile, acting
on the cue phrase, an-
nouncers all over the net-

work have made their own
local station identifications,
as required by Federal
Radio Commission ruling.

At 7.59.50 the musical
background will have faded
out entirely. Then follows
silence for ten seconds,
during which time Master
Control disconnects the
studio which has just been
in use, switches on to the
studio about to be used,
and makes the necessary
land-line connections for the
proper despatching of the
forthcoming programme,
Simultaneously, all over
the network, stations leaving
the network cut out, while
those joining the chain
cut in. Stations already on
the network, and remaining
on it, naturally ‘‘stay put.”

The N.B.C. chains operate in a manner exactly
similar in principle, but differing slightly in detail. Their
programmes terminate exactly on the hour, quarter-
hour, half-hour, or three-quarter hour, the next pro-
gramme starting thirty seconds later.

Back in the studio of the forthcoming programme,
B 10
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How They Broadcast in America.—

when the cue music fades out at 47.59.50, the producer’s
arm goes up, and he calls out a warning that the
studio is about to take the air. The producer’s eyes
are on the large red second hand of a big electric
clock. Exactly at 8 p.m., to the second, down comes
his arm, pointing directly at the person concerned with
the opening of the programme, and the watching
engineer switches on the

ME@H@@S
World

remains still until, thirty seconds later, the opening
of the succeeding programme is heard over the studio
loud speaker. Not {ill that cue is heard does the pro-
ducer release the occupants of the studio.

Comparing B.B.C. Methods.

Should a last-minute technical fault prevent the next

mikes. If the programme
opens with a few Dbars of
theme music, that person
will be the orchestra lcader
or pianist ; if the announcer
opens the programme
‘““cold,” the cue will be
given to him.  Listeners
may re-check their clocks
by the programme opening ;
only on rare occasions is it
late.

If no more cues are
necessary, the producer will
then retire to the control-
room, there to check repro-
duction on the loud speaker,
check the timing of the pro-
gramme as it progresses,
and keep an accurately
timed log of the proceed-
ings. If any artist or
musician fails to follow

instructions regarding his or St
her position relative to the
microphone, if the pro-
gramme proceeds too rapidly
or too slowly, as checked against rehearsal timings, the
producer will signal accordingly through the glass
window, or go out into the studio and signal, or, if
necessary, whisper to the person concerned. He will
also be found in the studio if cues are required during
the programme. In a large studio, with sensitive
microphones, a cast of actors working on their own
microphone in one corner of the studio may easily
be almost inaudible to the orchestra leader who has
to come in, on cue, with musical interludes between
the scenes of a sketch. Or the sound-effects people.
working on another mike in another corner, may need
cues for the same reason. ‘

A studio control room.
output amplifier.

In the Event of Breakdown.

As the end of the programme draws near the producer
will again be found in the studio to see that the pro-
gramme terminates on time. In extreme cases this may
entail his giving instructions to an orchestra leader to
cut, at a certain point, a musical number he is then
playing, or, if the programme is running short, to add
another chorus or movement. On cue from the pro-
ducer, the announcer commences his closing announce-
ment, ending with the cue phrase: ““This is the
Columbia Broadcasting System.”’  The orchestra or
pianist continues theme music, while everybody else

B 11

The vertical panel in the background houses a 2-stage microphone
The window behind the control panel gives a view of the whole studio.

studio from going on the air, the producer whose pro-
gramme has just {erminated may, at a moment’s notice,
have to call upon those in his studio to carry on with
an iniprovised programme until the trouble is
rectified. 1t will be clear that, in the event of break-
down, especially with programmes not originating in
New York, instant intercommunication is essential to
the smooth working of such gigantic networks.

The short-wave station W2XE (6,120 kc., 5 kW.)
is in daily operation from 7.30 a.m. to 2 a.m. the
next day (12.30 p.m. to 7 a.m., G.M.T.). Between
8 and 11 p.m. in the evening, however (1 a.m. to
4 a.m., G.M.T.), the transmitter is used to broadcast
the sound part of a television programme broadcast by
W2XAB) (2,800 kc., 200 watts). Since the television
programmes are experimental, they are not accurately
timed as described above. During the rest of the day
W2XE relays the WABC programme.

Three points of difference in procedure emerge from
the foregoing, by comparison with B.B.C. methods.
(1) American announcers still almost invariably sign
their names at the end of their programmes. (2) Sound
effects are produced in the same studio as the pro-
gramme, not in a separate studio. (3) The rule of the
Amervican networks is that, if it can be humanly avoided,
‘““dead air’’ shall not last longer than ten seconds, no
matter what the cause of the interruption may be.  You
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How They Broadcast in America.—-

never hear such announcements as ‘‘One moment,
please,” or ‘ Please stand by.”” The chief reasons for
this ruling will be apparent from what has already
been written.
many competitive stations for the listener to choose
from that, in the event of a long pause in the activities
of the station {o which he is listening, he quickly loses
patience and tunes in another station. It will be
apparent that an American broadcasting station can no
more afford to lose its audience than a newspaper can
afford to lose its readers. Hence the reason for the
extraordinary precautions taken against ‘‘dead air,”
and this reason also acts in favour of fast-moving
programmes,

An Awkward Delay.

When FEuropean programmes are rebroadcast over
the American networks, the long pauses in some of
the programmes sometimes cause consternation to the
team on duty in the stand-by studio. On one such
occasion, when 1 had charge of the stand-by for one
of the regular Sunday rebroadcasts from London, the
preliminary announcement had gone out to the effect

Wireless .
World

A further reason is that there are so -

‘
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that we were going to broadcast a programme from
London. London somehow missed the cue and was
fifteen seconds late in coming on with the London
opening announcement, which was to the effect that
““We are taking you over to the Albert Hall.”” There
followed a silence which seemed interminable, but which
actually lasted for only about a minute. As the seconds
flew by both the engineer and the announcer became
increasingly restless, looking to me for guidance.
Finally the engineer turned to me and said: ‘‘Guess
the line’s gone.  Shall I cut it and switch to the
studio? ”” Had I not known the ways of the B.B.C.
an interesting broadcast might have been lost to the
American public for ever. As it was, since the circuit
did not sound dead, I replied: ‘“Wait. They’ll come
on in due time.”” A few seconds later the announcer
at the Albert Hall opened up, and the engineer beside
me mopped beads of perspiration from his brow, mutter-
ing darkly the while anent the incomprehensible
idiosyncrasies of B.B.C. procedure.

It is perhaps possible that continued interchange of
broadcasts between Europe and America may in time
causc the introduction of slight modifications in the tech-
nique and procedure employed on both sides of the
Atlantic,

INTERMEDIATE ELECTRICAL THEORY. By
H. W, feckstall-S8mith, M.A. Pp. xii+518,
with 241 Figures. Dent and Sons, Ltd., Lon-
don. 1932. Price 10/6 net.

HE allied studies of ‘‘stinks” and

‘“shocks 7’ have as much appeal

nowadays as they had twenty years ago
for the scientifically inclined youngster,
but in one respect especially the path of
knowledge  has  been  immeasurably
smoothed for the youth of to-day. The
text-books are becoming at once more
human and more scientific. Elementary
electricity and magnetism are, ad-
mittedly, difficult subjects for the school-
boy; if a proper conception of funda-
mentals is not grasped much time and
fabonr will inevitably be wasted subse-
quently. Mr. Heckstall-Smith, who is
Science Tutor at Stowe, has brought his
wide teaching experience to bear on the
adequate presentation of the initial diffi-
culties, and the results, which are em-
bodied in this volume, are wholly
admirable.

Not only is the subject-matter of elec-
tricity a novel and unexplored territory
for the budding candidate for the higher
certificate or University Entrance Scholar-
ship. but the mathematical tools which
he has to use are still in process of
forging. It is no easy task to present
the elements of an essentially exact
science to those whose mathematical
potvers are as yet immature. The dangers,
as the author observes in his preface,
are two—to avoid discouraging the
mathematically minded by confusing
description with analysis, and to refrain
from overwhelming the weaker mathe-
maticians with an overdose of symbolism.
His method of overcoming the difficulty
is to divide the book into two parts. of
which the first uses a minimum of mathe-
matics and no caleulus at all, while the
second is more analytical and makes free
use of calculus methods. In this way the
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whole range and treatment of the subject-
matter is brought into sharp focus, the
more descriptive passages occurring in
the first part, and the velative theory
treated more vigorously in Part II. Tt
should be emphasised, however, that even
in Part I the author is at all times care-
ful to insist on the advantages of mathe-
matical treatment. It is difficult, to see
how this plan could be Dbettered.

But the outstanding feature of this
book, and the one which chiefly com-
mended itself to the present reviewer, is
what he will venture to call its * human
interest.””  Surely never before has a
text-book on Electricity and Magnetism
condescended so far from the beaten
track as to recount stories of how great
discoveries were made—of how, for in-
stance, Oersted was ‘‘ playing about with
the apparatus on his bench with sone
students at the end of a lecture’” when
he made his classic discovery, and of how
—whisper it—poor Georg Ohm actually
lost his teaching post becanse of his
famous * Law.” Admirable, too, is the
account of Faraday’s discoveries, includ-
g extracls from his Diary and a
facsimile reproduction of the page
whereon is recorded the discovery of
electro-magnetic induction. Such matters
are the very stuff of history, and are an
inspiration to all who care for the
advancement of knowledge.

In lighter vein, too, the author shows
that he is not above making his subject
palatable by a deft touch that would have
scandalised the pundits of a former
generation. Thus, the ¢ Corkscrew Rule ”’
will Dhe the better remembered for the
Scotsman whose left-handed corkscrew
would seem to invalidate it. But what
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shall be said of the Very Outrageous Pun
which occurs on the very next page to the
Scotsman ?

Space would fail to describe chapter by
chapter the contents of this fascinating
hoolk. Instead, the reviewer would
ponder, a little sadly, upon his own
schooldays, and reflect upon the electrical
teaching which he then imbibed. It was
his fortune to receive instruction at the
hands of one who, in all other respects a
worthy man and a sound scholar, was
obsessed with the importance of Mance’s
method of finding the internal resistance
of a battery. Every now and then the
blackboard would swarm with hiero-
glyphics in praiseworthy effort to ex-
pound the mystery, but in the case of one
pupil at least the result was unsatisfac-
tory. Mance’s method does mot appear
in the index to Mr. Heckstall-Smith’s
book. though on p. 159 it is just men-
tioned as one among a number of possible
experiments.  Sic transit gloria Manci.

No review is, of course, complete with-
out that hint of adverse criticism which
demoustrates the entire ‘impartiality of
the critic. In the present instance the
only departure noticeable from the cou-
sistently high standard of the book was
found in the author’s treatment of
vectors—admittedly only a single page,
but not very clear. In addition, the re-
viewer is old-fashioned enough to prefer
to see arrows marked on a vector diagram.
Apart from this, he has nothing but praise
for the book.

In conclusion, mention should be made
of the numerons worked examples and
numerical exercises to which answers
are appended at the end of the volume,.
The type is clear, and great care has evi-
dently been expended on the production,
nisprints being remarkably few for a first
edition. The book should have a wide
and enthusiastic welcome. W. A. B.
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NEW TELEVISION SYSTEM.

Modified Cathode Ray and

ARON MANFRED VON ARDENNE’S work on
cathode-ray television is well known, and a
short description of his recent achievements was
given in The Wireless World of Scptember gth,

1931. In the system described, the principles follow
the orthodox practice of a cathode ray, both at the
transmitter and at the receiver, travelling along its
pre-ordained path, line after line, with a constant speed
of movement. At the receiver the constant speed of

movement is accompanied by a varying intensity of
ray, governed by .the incoming signals and correspond-
ing to the varying light and shade of the picture being
intensity
corresponding
traced bv

scanned at the transmitting end. These
variations in the ray produce, of course,
variations in the brightness of the
the ray on the fluorescent screen, and

"spot”

“Variable Speed” Principle.

to endless trouble to controt it so that it travels with
a uniform speed, in exact synchronism with the uniform
speed at the transmitter; and, having done this, you
have to produce your light and shade by making your
signals control—in addition—its intensity. Surely this
is rather like cutting a large hole in the door for the
big dog, and a small second hole for the puppy? For
if you make your ray travel quickly where you want
shade, and slowly where you want light, you will kill
three birds with one stone. First, you will save time
over the dark parts, where detail is not so essential, and
have that extra time to spare for the bright parts, where
you want all the detail you can get. Secondly, vou
will get your light and shade without the complication
of having to modulate the intensity of your ray, since

the more slowly it moves

thus  reproduce, line by line, the
original picture in a fraction of a second.

Experimental television station deslgned by von Ardenne for transmitting cinemato-

graph film.

A New Idea.

An entirely new idea, departing entirely from these
conventional principles, was suggested some time ago
by R. Thun. ““Why complicate matters at the receiver
in the way you do?’’ argued this original thinker.
“Your ray must, I agree, move along line after linc
<o as to cover the whole picture surface; and in doing
so it must also reproduce the variations in light and
shade representing the original subject. But you go
B 13

{Inset) An enlarged view of the cathode ray tube which, owing to its
freedom from inertia, is found an essential part of the equlpment

over a certain spot the
brighter will it make that
spot; and, finally, since
the ray can now be kept
always at its highest in-
tensity, you will raise the
whole level of brightness of
the image.”’

Certain Difficulties
Overcome.

It is probably some
bright idea like this, de-
parting  entircly  from
extablished notions, which will one day
come to transform television from its
present rather unsatisfactory state inta
a popular success. The attractiveness
of Thun’s suggestion!® was recogniscd at
once by many workers, but obviously
it was not an easy thing to carry out
successfully.  During the past year,
however, von Ardenne has been experi-
menting on parallel lines, and the latest
information is that he lias overcome the
various difficulties so successfully that
he can already transmit and receive
10,000 element pictures by this system.
The need for very rapid and accurate
variations in the vast speeds of travel
involved in television calls for the use of a cathode
ray—with its marvellous freedom from inertia—at the
transmitter as well as at the receiver. The trans-
mitter, n its experimental form, is shown in the
illustration.  One of the peculiarities of the system is
that the picture being transmitted appears on the end
of the transmitting cqthode ray tube.

L A paper by Thun on the pros and cons of his suggestion
may be found in the CGerman journal ¢ Fernsehen.” No. 3,
Vol 2, 1931,
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IVEN carie blanche in

matter of cost and com-

ponents, it is casy to design
an imposing set with a performance
approaching perfection; it requires
infinitely greater skill to produce
comparable results with an equip-
ment in which the question of prica
must be considered at every turn.,
The addition, for instance, of large
and cecxpensive condensers and
chokes will always reduce hum in
a mains receiver, and stability can
often be bought at a price where
meticulous care has not been exer-
cised in the layout. When, how-
ever, one comes t6 consider the satis-
factory all-round performance of the
Brownie Dominion Mains Three,
which costs but thirteen guineas, in-
cluding built-in balanced armature
loud speaker, one realises that by
means of skilful design and economy
high price is not a nccessity when
tackling such difficulties as back-
ground noise and instability.

The three valves are arranged as
the popular combination of H.F.-
Det.-L.F., and the couplings be-
tween them are of the type which
ensures stability at both high and
low frequencies. At the input to
the set there is a series aerial con-
denser which acts as a volume ad-
juster and also controls the selectivity
to a considerable extent. It was
found that an interfering station
could often be silenced by making
judicious use of this control. The
wanted station was reduced to a
lower volume level than was desir-
able from the point of view of enter-
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- BROWN ||

DOMINION GRAND
—S.G. THREE—=——==-

An Inexpensive Self-contained

A.C. Receiver.

tainment, and then madc'sufﬁcicnlly
loud again by the use of reaction.
An aerial transformer is used prior
to the first valve—an AC/SG—and
the single condenser tuning the
secondary of the input circuit is
linked to the intervalve tuned trans-
former condenser giving one-dial con-
trol.  The translucent illuminated
dial, calibrated in wavelengths and
engraved in black and red for the
medium and long waves respectively,
considerably assists in identifying
foreign stations.

The dstector—an AC/HL valve—
is fed from a tuned transformer
having a diameter of 2 inches. Both
this coil and the aerial inductance are
totally screened, and it was noticed
that the aluminium covers made an
exceptionally good electrical junction
with their bases-—a point of import-
ance not always appreciated by the
designers of sets with H.I*. stages.

An important refinemont is the in-
clusion of a continuously variable
potentiometer for the feed to the

FEATURES.

]
i
i
General. — Self-containzd  (hree-valve i
all-mains receiver with buil'-in loud |
speaker ani one-dial tuning conlrol. |
Circuit.—One H.F. stage coupled by E
tuned H.F. transformer to power grid |
detector. Low - frequency amplifier |
contains three-to-one L.F. transformer |
and pentode outpul valve. Compre- |
hensive decoupling. Valve rectifier.
Provision for mains aerial, external
loud speaker and gremophone pick-up.
Controls.—(1) Single dial tuning
(illuminated) with wavelength calibra-
tion. (2) Series aerial condenser
volume control. (3) Differential con-

denser control of reaction. () Wave-
band swilch.
Valves.—Mazda AC/SG; AC/HL; |

Pen.425. Rectifier, UU.60,250. |
| Price.—13 guineas.

Makers.—The Brownie Wireless Com-
pany of Gt Britain Lid., Nelson
Street Works, Mornington Crescent,
London, N.W.1.
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screening grid of the H.F. valve. Its
position inside the set and not on the
panel at once makes the designer’s
intention clear. Its function is not
to control volume, incidentally at the
expense of quality, but to arrive at
the optimum H.F. stage gain, and
once adjusted there should be no
need to interfere with its sztting until
the S.G. valve is replaced.

Detector Damping Reduced.

Reaction by means of a differential
condenser with earthed rotor is
applied to the intervalve coupling
and is controlled by the right-hand
knob on the panel. Thercis no H.F.
choke in thz anode circuit of the de-
tector; it must thus be inferred that
the primary of the L.F. transformer
has sufficient inductance and a low
enough self-capacity to ensurc a
barrier to H.F. currents. The grid
stopper of 250,000 ohms working in
conjunction with the input capacity
of the pentode should pievent any
stray H.F. components from reach-
ing the output stage, which would
otherwise cause instability.

The gnid detector operates with a
little more than 1co volts applied
anode potentiat and is capable of de-
livering sufficient output when ampli-
fied by the three-to-one transformer
to load the pentode (Pen. 425) fully.

Input damping when a power grid
detector 1s connected across the whole
tuned circuit is considerable, and the
selectivity of the intervalve couplmg
would be much reduced were it not
for the fact that the makers have
adopted the praiseworthy expedient
of tapping the grid into the coil, thus
reducing the load imposed both by
grid current and Miller effect. The
undistorted output is rather more
than half a watt, which is handled by
the cone speaker without any signs of
distress.

No output choke for the pentode is

LA I
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ALL-MAINS RECEIVER WITH BUILT-IN LOUD SPEAKER.

MAINS  TRANSFORMER RECTIFIER VALVE UU 60/250

DECOUPLINC

SMOOTHING CHOKE — RESISTANCES

SMOOTHING
CONDENSER

L CONTROL OF
SCREEN VOLTS

HF. VALVE
AC/SC =
e~ -
i | 3
\;{’l " [l | | |outPuT vALVE
1.[,11' 425/PEN
dri
SCREENED i
AERIAL COIL ‘
L SCREENED
INTERVALVE
COUPLING
/
VOLUME AND /
SELECTIVITY CONTROL /’ \
MAIN TUNING CONTR
il L. REACTION CONTROL

ILLUMINATED DIAL
CALIBRATED IN
WAVELENCTHS

Hrvr

The chassis of the Brownie Dominion Grand Mains S.G. Three. In the under-baseboard
compartment the waveband switching and L.F. transformer are housed.
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Brownie Dominion Grand S.G. Three.—

provided, but an examination of the
circuit diagram will reveal the wealth
of decoupling equipment in all other
anode and screen circuits, and no
signs of motor-boating could be in-
duced to occur even when the set was
on the verge of H.F. oscillation.
Neither is decoupling confined to the
anode circuits, for we find filter re-

Wireless
World

neighbourhood of 3,000 cycles, due
to lack of compensation of the
pentode, are delivered at full
brilliance and give rather a pleasing
effect, especially where speech is
concerned. ’

When the set was tested some
18 miles south of London, no
fewer than 20 stations came in on
the medium waveband at good loud

MAY 25th, 1932.

waves, some eight stations were
received satisfactorily, but Koénigs-
wiisterhausen could not be entirely
freed from Daventry,

To sum up, the Brownie Dominion
Mains S.G. Three sets a high stan-
dard of efficiency in inexpensive self-
contained A.C. receivers, and both
with regard to range and selectjvity
will give a good account of itself in

sistances and condensers in the grid  speaker strength.  On the long home and foreign reception.
N%Z % R
- -—o0
L al é—aF i pre:
— T
& |EE [\&
— iz 1 L
7— 7— / - r\ - L
o ab ab
i PIGK-UP .I_ 4
C 1T
l

Complete circuit diagram showing that comprehensive decoupling has been carried out in anode, screen and grid circuits.

circuits of the H.F. and output
valves. An economy has been
effected in the mains transformer

windings ; although the output valve
is directly heated and the other
valves indirectly heated, there is only
one filament winding, but the com-
prehensively decoupled grid bias
circuits ensure that no feedback
effects occur.

The all-round performance of this
receiver is quite up to the average
standard, and the selectivity with the
series aerial condenser set at maxi-
mum is quite good, and can be in-
creased considerably by judicious
handling of this control, as explained
earlier. The dynamic resistance of
the screened tuning coils is well above
the usual value; this undoubtedly
contributes to the sensitivity.,

Reaction was found to work
smoothly, there being no signs of
backlash and only the very slightest
effect on the ganging could be traced.
Reproduction from the cone speaker
is marked by a well-pronounced bass,
in spite of the rather small baffle
area provided. Frequencies in the

(1) THE service is intended primarily
for readers meeting with difficulties in
the construction, adjustment, opera-
tion, or maintenance of wireless re-
ceivers described in The Wireless
World, or those of commercial design
which from time to time are reviewed
in the pages of The 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 dealt with satisfac-
torily in a letter.

(2) Communications should be ad-
dressed to The Wireless World In-
formation 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 en-
quirer’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 in-
vestigation, an increased fee may be
necessary. In such cases a special
quotation will be made.

The Wireless World INFORMATION BUREAU. '

Conditions of the New Service.

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

(5) Where reference is made to pub-
lished articles or descriptions of ap-
paratus, the title of the article, the
date of publication in The Wireless
World, and the page reference number
should be given, in order to facilitate
reply. .

(6) Full circuit diagrams, construc-
tional details of apparatus, or values
of components for home-designed re-
ceivers cannot normally be supplied,
but circuit diagrams sent in with
queries will be checked and criticised.

(7) Particular makes of components
cannot, in general, be recomniended,
but advice will be given as to the suit-
ability of an individual component for
a particular purpose specified by the
enquirer.
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NEWS of
- the WEEK

Current Events in
Brief Review.

Another Luxembourg Surprise.
CCORDING to exclusive news from

Junglinster, the little village near
Luxembourg at which the giant propa-
gcanda Dbroadcasting station is nearving

completion, a short-wave installation is
also to be erected on the same site for
the reception of ** sponsored *’ prograimmnes
from América for distribution over Europe
by the 200-kW. transmitter.

The three masts of the
station are now completed, and are each
over 500ft. high. The power plant, con-
sisting of two 800-h.p. Diesel motors, with
their generators, has also been installed,
and the inauguration of the transmitter
has been definitely fixed for July. Pro-
vision is made for doubling the present
aerial power to 400 kW, should oceasion
arise.

The annonncements will be made in
English, GGerman and French Ly speakers
in the countries originating the pro-
grammes.

The Radio Encyclical.

NE of the most noteworthy wireless

events of the past few days has been
the world-wide dissemination of the
Pope’s Encyclical by means of the
Vatican short-wave station. This message
of connsel to the world in its time of
economic distress was broadcast in many
languages, and we believe that this was
the first occasion on which such an appeal
from the Holy See has been circulated
via the ether.

Televising the Derby.

E understand that Mr. J. L. Baird

is superintending arrangements for
giving a view of the Derhy by television
on a 12ft, cinema screen some miles from
the racecourse, Six cables are to be laid
across the conrse to a spot near the win-
ning post, the television transmitter being
housed in a caravan opposite the grand
stand. A commentator will describe the
race and name the horses as they pass hy,

Depression Hits U.S. Broad-
casters.

ESPITE the trade

revenues of the TU.S. broadcast-
ing concerns have continted (o soar,
but, according to a New York corve-
spoudent, the approach of summer
shows «a serious decline in  bust-
ness. As a result, economies are in vogne.
The Colimbia Broadcasting System has
reduced its staff and the salaries of those
remaining, discontinued short-wave trans-
missions over W2XE, and cut its tele-
vision transinissions down to two hours
daily, omitting the sound accompaniment,

depression the
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'"PLANE-TRAIN TALKS, Imperial
Airways and the London and North
Eastern Railway Co. arranged radio-
telephony conversations between a
train and an air liner on Friday last.
The photos show the train, marked
for the pilot’s guidance, and the
transmitter in the brake van.

Calls from the Fair.
DARING mnovation was pernntted
by the Hungatian  broadcasting

authorities at the recent Budapest fan.
A broadeast studio was erected, and
visitors to the fan, on payment of a fee
were permitted at stated intervals during
the day to broadcast to their friends
short messages of not more than forty
words. Messages went out from Radio
Budapest with an aerial power of 23 kW,
so the speakers had a fairly large audience.

A Racing Commentary.
< QTRAIGHT from the horse's mouth

seems to Le the motto of America’s
('olumbia Broadcasting System. Recently
listeners were entertained with a broad-
cast from an express train. We now
learn that a running commentary of the
Indianapolis motor races is to he given
from one of the competing cars!

Developing Personality.
ERMAN listeners are dissatisfied
with the impersonal type of announc-
ing. and a scheme is now being considered
whereby announcers will be required to
develop an * individual 7’ mauner. The
Berlin station has atready introduced the
personal element in the early morning con-
cert announcements; many listeners have
already registered enthusiasm regarding
the new announcer, who is considered to
be a comrade as well as a hroadeasting
official.

In America the personal touch was car-
ried to such extremes of familiarity that a
popular revulsion of feeling ensued. As
a result there is now a semblance of dig-
nity at the U.S. microphones.

Runbaken Magnetos.

T was inaccurately stated in our last

issue that Runbaken Magneto Co.,
Ltd., had acquired new offices at 3, ¥Fur-
long Road, Holloway Road. London, N.7.
These premises are occupicd hy Messis,
8. W. Lewis and Co., who ave acting as
the London agents of Messrs. Runbaken,
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The Times on Tone Correction.

HE growing recognition of the im-
portance of the Stenode principle for
selective reception was interestingly
described in 7The Times for Friday last,
May 20th. *“It was perhaps unfor-
tunate,” says the writer, ‘*that Dr.
lobinson’s proposals were put forward at
a time when certain authovities were sup-
porting the mischievous view that broad-
casting could be carried ont on a single
frequency alone, and that ‘side bands’
do not exist. As time has gone on, how-
ever, the real value of Dr. Robinson's
contributions to receiver technique has
hecome apparent, and it is now clear that
it is uot necessury to reject the *side-
band * treatment to explain the perform-
ance of the Stenode. For listeners
of u technical twrn who wish to build
receivers on Stenode lnes themselves, a
reliable design has recently been pub-
lished by 7'he Wireless World.”

Ounr  esleemned contemporary is, of
comsa, referring to the Monodial A.C.
Super. deseribed in our issues of April
i3th, 20th, and 27th last.

A Curious Omission.

C().\'.\‘II)ERABLE surprise is felt in
New Zealand at the omission of any
representative of musicul interests on the
Advisory Council appointed to control the
progvaumies of the New Zealand Broad-
casting Boavrd.  Amateurs arve well repre-
sented by Mi. I T. Davis, 2ZF, who is
president of the Taranaki Radio Society.
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Wireless
Worrlel

Simplified
Aids to
Better
Reception.

standardisation
among manufacturers as to the
physical arrangement of windings

HERE is no

on power transformers, and two
designs of equimlent output and of

equal technical merit may behave
quite differently

Power in the matter of
Transformer inducing
Field. “hum’’ voltages

in an L.F. trans-

former. This form of interaction is

often responsible for a noisy back-
ground.

The moral of this is that, when
constructing a mains-operated re-
ceiver from a published design, the
possibility of encountering ‘“hum”’
troubles as a result of substituting a
transformer of different make from
that specified should be borne in
mind. Before finally mounting the
power and L.F. transformers, a test
should be made, in order that their
relative positions may be changed
experimentally, if the need for doing
so should arise.

IN last week’s issue a method of
measuring the dynamic resistance
of a tuned circuit was described,
and it was stated that a calibrated
valve voltmeter was nccessary.
Several different ways of carrying

out the operation

Calibrating of calibrat-
a Valve ing have been
‘Voltmeter. suggested in the
past; hcre 1is

another, which, if it does not make
for extreme accuracy, is found to
be sufficiently near to the truth for
most practical purposes. For the
particular purpose in question it is

entirely satisfactory, as there is no
need for the instrument to be cali-
brated in any particular umits if the

relationship between the units is
correct.
As is well known, valve volt-

meters may be calibrated against
low-frequency A.C. voltages, which,
of course, must be mcasured by a
suitable meter. A meter of this kind
is cxpensive, and so it is fortunate
that a fairly satisfactory substitute
can be found by using a source of
known voltage of suitable magnitude

Fig.1.—Method
of calibrating a
valve voltmeter
from a source
of low - voltage
AC with a
straight - wire
potentiometer.
Inset : a simple
type of valve
voltmeter.
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VALVE VOLTMETER

in conjunction with a potential
divider; such a source of voltage
exists in almost every mains-operated
set in the form of one of the low-
tension windings of the power
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transformer. A winding rated to
deliver four volts is convenient, and
this voltage, on normal loads, is
likely to be maintained with an
accuracy of 5 or 6 per cent.—quite
close cnough for most practical
purposes,

To obtain any fraction of this total
voltage for purposes of calibration, a
convenient potential divider may
consist of a straight length of Eureka
resistance wire, No. 36 S.W. G.,
measuring exactly one yard in
length.  This wire may be stretched
between two terminals mounted on a
strip of wood, to which a suitable
linear scale—a yard rule will do—is
sccured, as indicated in Fig. 1. Tt
is safe to assume that the potential
gradient along the wire will be uni-
form; that is to say, the voltage
emstm0 across any fracuon of its
length will be proportional to the
total voltage derived from the trans-
former secondary.

Anode Current and Equivalent
Voltage.

It is nsual to prepare a graphical
calibration chart by plotting a num-
ber of voltage points against their
corresponding  galvanometer read-
ings on a sheet of squared paper, and
then joining together the points.

For the benefit of those who are
unfamiliar with valve voltmeters, the
circuit arrangement of the simplest
type is included in Fig. 1. This is
basically an anode-bend detector
with a meter (preferably a sensitive
galvanometer, but a milliammeter
will do) connected in series with the
anode circuit. It will hardly be
necessary to add that a calibration
will only hold good while operating
conditions such as filament voltage
and H.T. voltage are kept constant ;
if any of these factors undergo a
change, the instrument must be re-
calibrated. Grid bias for the volt-
meter valve must always be greater
than the voltage to be measured,
and it is sometimes convenient to

make several . calibrations for
different voliage ranges, with the
B 1S
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most appropriate value of grid bias
for each.

It should perhaps be stated that
calibration should be carried out
while the transformer which is used
as a source of A.C. voltage is actually
supplying its normal current to the
receiver ; the resistance wire which
is suggested for use as a potential
divider will consume about a quarter-
ampere, which is negligible in com-
parison with the normal load. When
it is desired to calibrate for higher
voltages there exists the possibility
of connecting two I..T. windings in
serics, but this means that the trans-
former must be disconnected from
the receiver, and so, to get fair
accuracy, an arlificial load must be
substituted.

ULTIPLE controls, by means
of which two or more opera-
tions are effected simultaneously by
the operation of a single knob, are
deservedly in favour. No one would

wish to sacrifice efficlency by
slavishly

Linked attempting
Controls. to keep down the

number of knobs
to the irreducible
minimum, but, on the other side of
the picture, it is distinctly annoying
to have to carry out, say, the
operation of reducing volume by
operating two separate knobs when
it is quite obvious that the spindles
of the pieces of apparatus controlled
by these knobs might be linked to-
gether mechanically. This principle
is employed in a number of well-
known receivers.

An ingenious variant to exist-
ing double-acting volume-control
systems is suggested by a reader
(Mr. G. R. Chambers). This consists
of a pair of differential condensers,
driven by a common rotor spindle,
which is, however, insulated.

One of these condensers serves to
regulate the aerial input, while the
other controls reaction in the normal
way. The principle of operation will
be clear from a consideration of the
accompanying sketch. Starting at
“minimum’’  volume, the aecrial
and reaction condenser rotors are
both at minimum capacity, neither
being interleaved with their stators.
As a result of rotation through the
first go degrees, the aerial feed
capacity is increased to its maxi-
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mum, and the reaction-condenser
rotor is on the point of engaging
with its stator. For the remaining
go degrees of rotation the aerial
section is always at maximum
capacity, while the reaction section
is  progressively increased from
minimum {to maximum.

Thus there is obtained a smooth
and progressive control of intensity :
minimum aerial coupling and no re-
action ; full aerial coupling and no
reaction ; full aerial coupling and full

REACTION
CONDENSER

AERIAL
CONDENSER

STATOR

ROTOR

L_

Diagrammatic sketch showing the

action of ‘“‘ganged’’ volume control

and reaction condensers, which give

progressive single-knob control of in-

tensity from ‘“minimum ’’ up to the
point of self-oscillation.

reaction. These results are brought
about by the use of go-degree rotor
secgments in place of those of the
usual semi-circular type.

A pair of *“ J.B.” differential con-
denscrs were used in building up the
volume-control device which is illns-
trated on this page.

UNTIL recently it was fairly safe
to formulate the rule that a test
should show complete insulation
between the H.T. positive and H.T.
negative terminals of a receiver at
all times except when the filaments
or heaters of the valve are supplied

with current.
Apparent When this rule
H.T. held good, it was

Leakage. a fairly easy

matter to locate

the source of an H.T. short-circuit

by disconnecting each anode cir-
cuit in turn.

But since the general adoption of
screen-grid valves this rnle has
become obsolete, at any rate with
regard to mains-operated sets. In
most cases the screening grids are fed
through a potentiometer arrange-
ment, which, in effect, is joined
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internally betwzen H.T. positive and
H.T. negative, and so a test between
the corresponding external terminals
will always show a fairly serious
leakage even though everything may
be in order. This steady leakage isa
source of embarrassment when one
is attempting to find a complete or
partial ““short’’ in the anode cir-
cuits, and it is an excellent plan to
disconnect the screen-grid potentio-
meter, whether of the fixed or vari-
able type, before starting the work
of testing.

EFORE the advent of the

variable-mu  valve it was
rightly considered that the correct
place for a band-pass filter was in
the aerial circuit—that is to say,
between the aerial and the grid of
the first high-
frequency ampli
fying valve. This
practice need no
longer be con-
sidered as an immutable rule ; when
a variablemu H.F. valve is em-
ployed the overall sclectivity of, for
example, a receiver with one H.F
stage, and a total of three tuned
circuits, can be equally good if the
two-circuit band-pass filter is em
ployed as an H.F. coupling, the
aerial being connected to a plain
single-tuned circuit.

Single-circuit
Aerial Tuner.

Double-acting volume and reaction

control unit, built up with two
differential condensers, one of which
is screened by a metal box cover.

In some cases this arrangement
may prove more convenient than the
alternative and .nore conventional
scheme ; the sole objection to its use
is connected with the fact that re-
action between anode and grid cir-
cuits of the detector valve is unlikely
to be as effective as with the simple
tvpe of intervalve H.F. coupling.
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Laboratory Tests
ON NEW RADIO PRODUCTS.

*DYNATONE > SHORT-WAVE KIT.

Made by the Scientific Supply Stores,
126. Newington Canseway, London, S.E.1,
this kit of puts contains all the com-
ponents required to build @ short-wave
unit which can be used with any battery
receiver by removing the detector valve
and replacing it by a special adaptor,  The
valve is then inserted into the valve-
holder on the separate unit, and with.
out further change in the receiver most of
the principal short-wave stations can be
received, using an aerial of average size.

The constrnetion is quite simple. as all
components are very accessible. and the
unit can he assembled and tested during
the course of un evening. It embodies the
well-known Hartley eivenit. which is par-
ticularly efficient on the short wavelengths,
but the exceptionatly good results we ob-
tained can be attributed in no small
measure to the careful design and thought-
ful layout.  Maximum efficiency has been
the guiding factor in the design: dielec-
tric losses are reduced to a mimimum,
especially in the coil. which is largely self.
supporting and is the key component in
the assembly.

Heavy gauge wire is used. with the
turns well spaced, and when tuned by the
0.00015 mfd. condenser, covers a wave-
range of from about 14 metres to a little
over 60 metres.  Clip connections are pro-
vided for the anode, L.T. negative, and
aerial leads, suitable adjustinent giving
the best vatio of capacity and inductance
for every part of the wavehand covered.
Adjustment of the earth tap is helpful
in obtaining smooth reaction, while the
detector efficiency is governed by the set-
ting of the potentiometer,

Nince the moving and fixed vanes of
the tuning and reaction condensers ave at
high oscillating potential. they have been

Complete short-wave unit built from
“ Dynatone ’’ kit of parts.

mounted well back from the control panel
and operated by long extension rods.
Dials embodying a reduction drive arve
fitted.

Tuning is quite simple and soon nus-

tered once it is appreciated that to nuin-
tain the cireuit in its most sensitive state
when searching for stations the reaction
condenser requives continual adjustment,
Simultaneons increase of the reaction cap-
acity with progression of the tuning con-
denser is all that is necessary to keep the
civenit feebly oscillating over the tuning
range covered hy any portion of the coil,

This is one of the most sensitive short-
wave adaptors, other than those of the
superheterodyne variety. that we have
tested so far, and at the attractive price of
25s, 6d. for the complete kit represents
good value.  With the exception of the
* Dynatone 7 inductance unit, any reliable
short-wave component can be used in its
assembly, as all parts are listed sepurately.
The price of the special coil is 4s. 6d.
Blue prints cost 4d. each.

F.I. LOUD SPEAKER UNIT.
There is ample evidence of a revival of
interest in horn-type loud speakers now
type are
Theve can be no

that units of the moving-coil
available to the public,

Film Industries moving-coil loud
speaker unit for use with logarithmic
horns.

doubt that, provided space is available for
a logarithmic-type horn of suitable dimen-
sions, the reproduction obtainable is, for
many  purposes, superior to that of the
conventionial  moving-coil  cone  lond
speaker. It is significant that horn-type
loud speakers are practically universal in
tatking-fihn reproducers.

One of the first firms to produce a horn-
type moving-coil unit for domestic use is
Film Industries. Ltd., 60, Paddington
Street, London. W.1. This unit. known
as type LS4, has a coil impedance of
7 ohms, and will handle power inputs up
to 4 watts, 1t is fitted with a cross-type
perinanent magnet giving a flux density of
9.500 lines per sq. m,

Our tests were carvied ount with a folded
horn having a flare 24in. square, and it
was found that the useful frequency rve-
sponse ranged from 250 to 6,000 cycles,
The hass response would, of course, lLe
improved by using a horn of larger dimen-
sions.  However, although under the con-
ditions of test the reproduction of music
was somewhat high-pitched. the reproduc-
tion of speech was decidedly above that of
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the average moving-coil cone type loud
speaker.  ‘The dimensions of the unit are
s, diameter and 3Jin. high, The weight

is 4 b, and the price £5 5s.

LOEWE TYPE LR50 PICK-UP.

Aninteresting featnre of the Loewe
pick-up in its latest  form is that the
vubber damping is not applied directly to
the active portion of the armature. The
armatnre s thiimted down where it pro-
jeets above the pole picces and the tip 1s
rigidly  clamped Thus
the greater part of the
restoring force s provided

Loewe type LRs5o0
pick-up and tone
arm incorporating
volume control. (H.M.V. loud needle.)

by the flexing of the extension piece and
ample movement is permitted to the
needle point.

Replacement of needles is an extremely
simple process: not only is the tone arm
hinged. but the nsual needle et screw
has been dispensed with and the needle is
held in position magnetically and by the
weight of the pick-up head. In practice
there is no evidence of any tendency for
the needde to rotate in the holder,

The armature vesonance has the ad-
vintage of being higher in frequency than
the majority of pick-ups, and occurs at
4.200 cycles. It is followed by a sharp
cut-off at 5200 cycles, with the result
that needle scrateh is negligible,  The
average output is about 0.6 volt R.M.N,

A logarithmic volume control potentio-
meter having a total resistance of 40.000

ohms is incorporated in the tone arm
I ' =
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Characteristic of Loewe type LRsgo

pick-up with volume control at
maximum.
pilkae,  The price of the complete unit is
33s., and  the makers are The Loewe

Radio Co.. Ltd., 4, Fountayne Road, Tot-
tenham, London, N.15.

TRIOTRON VALVE LIST, 1932.

The latest catalogue ot Triotron valves
issned by the Triotron Radio Co., Ltd.,
91, Gt. Russell Street, London, W.(.2,
contains chavacteristic curves and other
useful data relating to some 43 different
types. Puarticulars are given of a resist-
ance lamp for use in D.C. sets which
maintains the corrent constant at 100 mA.,
irrespective of mains fluctuation,
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LOUD SPEAKERS IN OPERA PRODUCTION.

. Voices “Off Stage”

by New Methods.

By R. RAVEN=HART.

HOSTLY choruses, spirit voices, and the like, are
among the most difficult things to ‘“ put over”’
in opera, ranking with Wagner’s dragons, swans,

doves, and cable-railway spears.  The Berlin City
Opera House at Charlottenburg is now using wireless
methods to overcome the trouble—a solution suggested,
incidentally, by the present writer some cighteen
months ago.

In works such as Don Giovannt, The Flying Dutch-
man, and Der Freischutz, the ghostly singer or
chorus performs in one of {wo studios, the result being

A view in the amplifier room

wanted. The possibilities attached to alteration of the
resonance of the studios (especially as compared with
the deadened effect inevitable when the singers are
masked by the proscenium-arch) and to slight distortion
at the amplifier in special cases are obvious. Inci-
dentally, thanks to the absence of this proscenium
damping, sinaller choruses can be used than previously.

In order to keep the studios informed of the progress
of the performance loud spcakers are installed in the
studios, and also in the rooms of the producer, technical
director, etc. As those in the studios cannot remain in

LOUD SPEAKERS IN WINGS AND BACK STAGE

— =

of the Berlin City Opera

House. The amplifiers onthe

left—each of 100-watts out-

put—feed the stage loud

speakers. The operator is

controlling the loud speakers
in the studio.

The diagram shows how spirit

voices, supposedly issuing

from the clouds, are actually

produced by a choir or a

soloist in studios behind the
scenes,

AMPLIFIERS AND i
SIGNAL APPARATUS L

plified and put out through six loud speakers; two
in th> wings, two above the proscenium arch, and two
in the auditorium, these three groups being combined
in the proportions required to obtain the desired cffect.
In cach group one loud speaker is of the nornnal moving-
coil lype, the other being a ‘' Riffcl,” which uses a
corrugated aluminium membrane to which the moving
coil of an electrodynamic system is attached, this
handling the high notes especially well.

The advantage of the system from the point of view
of the artistes needs little stressing; instead of being
perched insecurely in the flies or jammed up in the
wings they can sit in comfort in their studio until

B 21

circuit when the studio microphones are switched on
they are replaced at that moment by a system of
illuminated ‘‘conductors’’ operated from the con-
ductor’s desk. Alternatively, the studio conductor can
wear headphones.  The microphones of this second
system are also used for broadcast transmissions.

It is interesting to find that the Berlin Hochschule fiir
Musik is using similar methods, as one would expect
from this progressive institution; the effect in a recent
performance by students of the chorus of ghost seamen
in the Flving Dutchman, especially in contrast with
the ‘“flesh and blood " seamen, was particularly
striking.

www americanradiohictorvy com
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HUB OF
SCOTLAND’S
BROAD-
CASTING.
The control
desk and
amplifiers
at the new
Falkirk
transmitter.

By Owr Special Correspondent.

The First Sunday Dinner
Programme.
ESTRAINT charactevises  the pro-
gramme chosen by the B.B.C. for the
first Sunday dinner broadcast, to be given
on June 5th.  From 12.30 to 1 p.m. Mr.
G, D, Cunningham will accompany the
hors ' uwrres with an organ recital from
the Queen’s Hall. And then, while we
assail the barou of beef, Reginald King’s
orchestra will fortify us with selections
from **Rose Mavie,” ““The Moonheams’
Dance,” aud * Love Came Back to Me.”

The Useful Gramophone.

Over the nuts and wine, from 2,15 to
3 p.m., we shall listen to a gramophone
recitul of the classics as rendered by
famous Continental vrchestras.

Continental Leanings.

The Continental flavour is becoming
more noticeable in the B.B.C. transmis-
sions, and jt will be still more apparent
next winter if present plans materialise.
These provide for a number of relays
from the stations of the German Rund-
funk Gesellschaft, including certain oper-
atic transmissions which will be broadceast
exclusively to this country and not to
German listeners,

Under this category comes the velay of
Act, 11 of Saint-Saéns’ ‘ Samson and
Delilah > from the Berlin State Upera on
June 22nd. and also the relay of Verdi's
fCSicilian Vespers ™ (Act 1T1) from Unter
den Linden, Berlin, on July 1st.

We Must Return the Compliment.

In addition to these there are to he a
nun.ber of German studio broadeasts for
British listeners. No arrangements for
reciprocal  programmes have yet beeu
made, ‘but we must assume that the
B.B.C. will be ready to retwrn the com-
pliment

It is pleasant to have nation speuking
peace unto nation in this fashion, but
our national modesty must not lead to the
establishmeut of one-way trafic in the
European ether.

By the way, it is iuteresting to note
that the two German relays referred to
will be of French and Ttalian opevas.

What’s Happening in Scotland?
"CALL me white or call me black,”

said the famous actress to the
dramatic critics, *“ but for Heaven's sake
catl me something !’

The same mood possesses the B.B.C.
engineers at Falkirk, who are not a little
peeved because their efforts are being
damned with faint praise. Whether the
public are really indifferent to the open-
my of their new station, or whether Scot-
tish caution is once more asserting itself,
is the question now at issue, I incline to
the view that Scots listeners are canny
with the postage stamps, and that each
imagines that his neighbour has written

to the B.B.C.

This Week’s Tests.

This week the Regional transmitter at
Falkirk is broadeasting from 10.15 a.m.
till lunch-time daily, and also during the
late dunce music period.  Perhaps «a
few Sassenachs could send the engineers
a line or two of encouragement ?

Whether Scotsmen like it or nol, the
transmissions will be easily andible south
of the Tweed. Perhaps a deputation of
Scotsmen  will now  call on  Cleghorn
Thomson, the Scottish Regional Director.
demanding that Scotland’s waves be kept
for Scotland.

] “n A =)

Broadcasting the < T.T.”’
AN eve-witness account of the Junior
T.T. Race will be given by Major
Vernon Brook on June 8th, his descrip-
tion beimg relayed to London Regional
listeners  tfrom the Northern Region.
Major Brook's story will also be heard

by North Regional listeners.

On June 10th, thvee commentators will
combine in a running commentary on the
Senior International Auto-Cyele T.T.
Race in the Isle of Man. * Ixion,” of
o sister-journal, 7'he Motor Cyele, will
describe the race from the Grand Stand,
Major Vernon Brook from the Craig-ny-
Baa Hotel, and My, Victor Smythe from
the Hairpin Bend, Ramsey. This com-
mentary will be a North Regional pro-
gramme item, and it will be relayed to
London Regional listeners.

WWW adpadicanracbobictorn  ~ors
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Broadcast Brevities.

That *“ Good-bye’’ Programme.

NXIOUS to vindicdte their honour

in face of suggestions that the
“ Favewell Savoy 1ill” programme was
a fuke, B.B.(! officials tell me that the
affair actually was staged at Savoy Hill,
and that the only portion of Broadeasting
House involved was the Control Room.
I don't think the B.B.C. will ever hoax
listeners : they learnt their lesson after the
famous Father Rouald Kuox episode of
six years ago.

As for the ““Good-hye ™ programine, 1
thought it quite amazingly dull. The
Blattherplione  was used as a blather-
phone.

R = B )

A Literary Critic on Broadcasting.
HE last word of criticism  c¢on-
cerning  the B.B.C. will not le

said  until  Broadcasting  House has
crmubled  to dust. But  the latest
word has just been said in the June

Nasl’s and  Pall Mall by no less an
authority than My, Frank Swinnerton,
who has hitherto Hmited his  critical
vision to literatuve.

Aceording  to Mr. Swinnerton, the
B.B.C., althongh *a monopoly managed
hy Civil Servants,” makes no pretence,
as the tax collectors do, of being ‘ our
obedient servant ’’: on the contrary. *its
attitude is one of henevolent despotisni.™

The One Human Touch.

He urges that the B.B.C. should lose
its *‘ genteel horror of the popular,” and
praises as the one human touch in the
B.B.C. “ the extraordinary kindliness aud
sympathy of the announcer’s final * Good-
night. everybody . . . good-night.” ™

Will the ncreasing mechanical excel-
lence of modern hroadeasting mean a still
more hmpersonal BUB.CL?

A & ™ =)
Mr. Ashbridge and the ¢ Ultra
Shorts.”
HE seveu-metre project seems a long
tine in materialising at Broadcasting
House. My, Noel Ashbridge, the Chief
Engineer, told me a few days ago that
the preparations were *" seventy-five per
cent, advanced.” so perhaps the watchful
amateurs on the ultra short wavelengtns
may soon have a surprise itenn.
=y o) (=) ()
In the Honours List ?
NATIONAL  daily 7 last week ¢
ferred to ' Sir Adrian Boult.”
i L=cel = =

Sez He.
FTER the Press visit to Broadcasting
House, a famous journalist who had
“seen too many of the world's wonders
to hurst into rhapsodies ~* wrote this :—
“Far down underground were oil-
heated boilevs providing temperatured air
to all loxed-in-studios. High up, near
the roof, were the dynamos driving the
batteries which send the wavelengths
through the ether. Plates with switches
aud tiny globes twinkling red and blue
and opal, indicated the ‘brain room,” for
here were the engineers actually doing the
broadeasting.”’

B22
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Letters to the Editor.

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

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

Broadcast Reproduction.

NOTE that in his article on “* Broadcast Reproduction,” the

first part of which appeared in Yyour May 4th issue, Mr.
Hartley states that the frequeucy of the highest partial tone of
the treble C pianoforte note is 2,500 cycles, and that the highest
partial of the tenor C note (two octaves lower) is 3,304 cycles.
This means that as one ascends the keyboard the overtoue
development diminishes, thus accounting for the purer tone of
the upper register due to the heavy damping effect of the large
soundboard. I believe this to be the generally accepted view.
How then does Mr. Hartley arrive at the conclusion that the
overtones of the piano are developed as high as 20,000 cycles?
Moreover, if the highest partial of the 512 cycle note is, as he
says, 2,560, then presumably that of the 640 cycle note is not
more than 3,200. Yet on his chart the writer of the article
shows that a 5,000 cycle cut off transmission would deprive us
of all pianoforte notes above 640 cycles, whereas it is obvious
that we should be able to receive notes up to 1,000 cycles.

I note also that the compass of the organ is given as 32 to
2,048 cycles, whereas, of course, its fundamental frequerncies
range from 16 to 8,192, and in some examples to 16,384. In any
case the organ should be given a special chart to itself, since its
inclusion in a general chart only serves to convey an inaccurate
idea of the effect of radio apparatus on its reproduction.

Again, Mr. Hartley states that a cut off at 5,000 cycles
« compels one to concentrate to a degree which makes the
listening to a talk or play a definite effort.”” And vet the fact
remains that gramophone records of speech cut off at this limit
and can be followed with the utmost ease (e.g., Columbia DR86
 Gillie Potler has a brother ). .Personally, I am with Mr.
Hartley in hoping that the B.B.C. will not reduce the present
high-frequency limit of their transmissions, but 1 fear that some
of his statements and arguments in aun otherwise excellent
article will not be regarded as unassailable by the opposition.

Hampstead, N.W.6, NOEL BONAVIA-HUNT.

MAY I be allowed a few remarks on the articles entitled
“ Broadcast Reproduction ’’ in a recent number. The
first part of this article dealing with the nature of sound, etc.,
is very interesting and instructive for those of your readers who
have not previously studied the subject. The chart of frequency
ranges—not previously published—is particularly interesting and
useful, but when Mr. Hartley begins to make theoretical deduc-
tions from this chart, one begins to ruh one’s eyes and to
wonder what it is that the ordinary broadcast listener with a
reasonably good set has been listening to! He says * we can
see al a glance ’’ what proportion of the usual musical sounds
is veproduced by apparatns of varying degrees of excellence,
meaning by this, apparatus such as loud speakers, which will
only respond to certain limited ranges of frequency. But surely,
since this chart shows only the ranges or limits of the frequencies
of fundamentals and partials and gives not the slightest indica-
tion of the intensities or relative importance of the funda-
mentals and partials, it requires move than a mere glance to
enable one to make deductions of any value at all. Yet Mr.
Hartley proceeds to state that with an instrument which does
not reproduce frequencies above 5 kec. *‘ only oune-sixth of the
violin vemains,”’” only two-thirds of the piuano, half the ’cello,
etc., and that distortion of the human voice is so great as to be
unpleasant to sensitive ears, and to vequire a definite effort of
concentration to listen to a talk or play! What exactly is meant
by the statement. ‘‘ only oue-sixth of the violin remaius,”’
requires some elucidation, but anyhow it seems obvious that a
loud speaker limited to anything like 5 kc. gives out a mere
travesty of the music it is intended to reproduce. How is this
to be harmonised with the opinions of varions experts in these
matters recently expressed at a discussion on the subject at the
Institution of Electrical Engineers? The chief engineer of the
B.B.C. said (1) that many loud speakers conld register well
above 5 kc., indicating that in the general case they did not.
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(2) That Daventry 5XX transmitter is considerably down at 5 ke,
(3) That the average broadcast engineer is not much interested
in frequencies above 4,500 !

Another speaker said the truth must be told, that the normal
Reisz microphone cuts off not much above 6 ke. Other speakers
gave evideuce to the effect that wery few people can notice the
difference produced by cutting off all frequencies above 7 ke,
and that expcrienced listeners to orchestral music considered the
reproduction 95 per cent. perfect when frequencies from 70 to
8,000 were covered. Compare these statements witl Mr.
Hartley’s theovetical deduction from his chart, that even with
a cut off of 12 ke. one-half of the violin, one-third of the viola,
two-thirds of the oboe are affected, and that at any rate n
the case of the oboe and violin this loss (due to cut off at 12,
not 8 or 9 ke.) is serious! DPerchance, Mr. Hariley is going to
take the sting out of these alarming deductions in a future
article, but it seems a pity to give the uncritical reader of 7'le
Wireless World the impression that anything like a pleasant
reproduction of music and speech is hopeless without a receiving
sel. which will respond to all frequeucies up to 12 ke., to say
nothing of the guestion as to whether the B.B.C. really trans-
mits such frequencies with any appreciable amplitnde!

Woolwich. R. A. WEST, A M.LE.E.

I AM glad of the opportumty of replying to the letters of
the Rev. N. Bonavia-Hunt aud Mr. R. A. West, as it is
impossible to include in a rather elementarvy and general article
everything that one would like to say on the subject. My
opinion as to what should be omitted is bound to be different
from that of my readers, and correspondence gives me the
chauce of clearing up points that might otherwise be obscure,

To the Rev. Bonavia-Hunt's query about pianoforte repro-
duction 1 would say this. The pianoforte is the ouly musical
instrument about whose art I have more than an elementary
knowledge ; as for its science, I have no reason to believe, from
a study of the data available, that the highest uote on the key
hoard has less than five partials. If the fundamental frequency
of this be taken. in ronnd numbers, at 4,000 cycles per second,
this gives us 20,000 cycles as the frequency of the highest partial.
Even so, the matter is not so simple as this. Different makes
of piano give different frequency spectra, and my diagrams,
Figs. 4 and 5 (p. 446). illustrate the decreasing overtone develop-
ment of the particular piane used to olbtain these diagrams. 1
had no justification for taking the results of that experiment as
a positive basis for my chart. The compilation of this was
rendered laborious because I had to collect information from
as many sources as possible, strike a mean (for such data is, as
a rule, only approximately correct), and plot the results. For
this reason I say that the chart is as nearly accurate as I could
make it, and it is reliable for every instrument it includes, with
the cxception of the organ.

The organ is unique masmuch as its make-up can vary within
very wide limits. 1 agree that, to do it justice, a separate
chart is called for, but my chart was not intended to be com-
pletely comprehensive. The compass of each organ manual is
61 notes, from C to ¢i¥, and the pedals extend this to C, in
the bass. The 8ft. stops sound this fundamental range (as
shown by the chart), and although I know gquite well that we get
16ft. and 32ft. stops as well as 4ft., 2ft., and even smaller,
I could not include evervthing. My article is bound to be
disappointing to a specialist such as the Rev. Bouavia-Hunt. but
my coutribution was intended to appeal to the general reader.

As to speech, I can only say that it has been my experience
that, unless I can get the subtle inflexions of individunal voices,
T cannot enjoy a radio play. 1 am very fond of these, and, until
I was able to improve my reception to the extent I have, I could
not,, without effort, reconstruct the, shall we say, dramatic
layout ** of the production. I will admit that one can hear the
pews bulletin quite intelligibly on a set which cuts off at 5.000
cvcles, but can one have. say, A. J. Alan’s personality repros
duced on such a receiver? 1 contend that one cannot.
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T welcome the Rev. Bonavia-Hunt's letter for honest con-
structive criticisin, and I hope my reply will satisfy him. M.
West, uufortunately, is not so sound. Mis letter was wrilten
before the publication of Part 11 of my article, and he assumes
that L demand reproduction up to 12,000 cycles. But on p. 446
1 said ¢ ¢ At this stage in the avgument . . . all this is necessavy,
since we must assume for the moment that the ear would detect
any departure from perfection . . . but, in the next article, it
will be shown ihat . . . absolute perfection is not necessary.”
As he says, T made theoretical deductions from the chart, and,
at the end of Part [1, I concluded that one required a frequency
response of 32-9,000 cycles for something hke reproduction.
Mr. P. K. Turner’s letter in the same issue gives results of the
Bell Telephone Laboratories’ tests. with which 1 was not
acquainted when 1 prepared my MSS., and we find 40-10,000
cycles to be the required range, determined experimentally.

Surely my theovetical deductions were not wide of the mark!

1 will clear up some other points for him.  Certainly the
chart does not give ““ the slightest indication of the intensities
or relative importance of the fundamentals and partials ” for
the simple reason it is not necessary it should.  Whether a
fundamental or partial has a great or small intensity is
immaterial ; it must be reproduced in its correct proportion.
The point occurred to me when I was preparing the chart, but
a monment’s reflection showed such eiaboration to be needless.
Wlhen I said that ‘“only one-sixth of the violin remains” 1
meant that, at the 5,000 cycle cut-off, only one-sixth of the
compass of that instrument was reproduced without distortion.
Again, that “ a loud speaker limited to anything like 5 ke.
gives a mere travesty of the music it is intended to produce
is a fact which 1 am prepared to prove auy time by actual
demonstration.

As for his comments on the IL.E.E. discussion, 1 am afraid
that he has wmisconstrued some of the remarks.  The chief
engineer of the B.B.C. said that he believed that many loud
speakers could register well above 5.000 cycles, hut they might
he hopelessly non-finear.  He said that 5XX was considerably
down at 5,000 cycles, but that the public {n general did notice
the difference betiween 5XX and the London transmitters. But
lie also pointed out that, while people were contending that
9 ke. station separation was enough, there was 11 ke, between
London and North Regional stations and their neighbours in
frequency, and that America (the original home of top cut-off)
was considering, in putting down broadcast cables, that they
must have practically linear response up to 8,000 cycles.

One speaker, quite well known as an engineer, said that he
believed, and he regarded it as a godsend to receiver designers,
that it was possible for us to cut top at the receiving end and
obtain quality unimpaired. Therein is a state of affairs whose
ridiculous nature cannot be perceived by many people. A
man’s technical qualifications do not entitle him to speak with
authorvity on matters of art. Messrs. Ashbridge and Kirke, if
they will permit me to say so, are purveyors of music by electrical
methods, and they know that 5000 cycles is not enoungh. So
do many men, distinguished in radio circles, who have musical
knowledge also. That is necessary for a designer. Finally, Mr.
West says “* one begins to rub one's eyes, aud to wonder what
it is that the ordinary listener with a veasonably good set has
been listening to.”’  Exactly; what is1it?  H, A\, HARTLEY.

Isleworth.

The Monodial A.C. Super.

MAY I congratulate you on the success of the A.C. ** Mono-
dial ”” (incorpovating the ‘“Stenode ' principles)? This
veceiver appears to offer no difficulties of construction; it has
cenvinced those who have made it of the value of the ¢ Stenode
priuciples, and has proved that sidebands can be overlapped
without the unsatisfactory vesults experienced before the advent
of the ¢ Stenode.”

My Corporation have in the past given every facility to
amateurs to use the ‘' Stenode’ patents under licence, and,

* in view of the popularity of the A.C. * Monodial,’”” the British

Radiostat Corporation. Ltd., are making an announcement in
the issue of T'he Wireless World for May 25th, granting a free
licence to hona-fide amateurs to construct the A.C. ** Mouo-
dial ” for their own private use. JAMES ROBINSON.
London, W.1. British Radiostat Corporation, Ltd.

Wireless:
World
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Old Comrades.

IN connection with a work of reminiscence, I am anxious to
obtain photographs (in wniform) of the following gentlemen
who during the European War were members of the R.F.C.
wireless section :—

Lieut. Meech (No. 7 Squadron, Proven), believed to be in

Canada,

Lieut. Marviott (Na. 12 Squadvon, Overseas-le-Compte).,

Lieut. Hunter (No. 7 Squadron, Proven).

Major Childs {No. 42 Squadrou, Ballieul).

AM. “Tammy > Moore (No. 8 Nquadron in 9th TIfeavy

Battery, ete.).

AL Dainton (No. 8 Squadron. Field Battery Lymm Cut-

ting, etc.).

ADM. Gumning (No. 8 Squadron. 91st Siege. etc.).

AM. Jardin {No. 12 Squadron, 65th H.A. Group, etc.).

AM. Edgar (No. 7 Squadron, 656th H. A5, etc.).

Corporals Russell, Jones. and Smith (No. 7 Squadron).

Tf the above *“Old Comrades ” can oblige, I shall be very
grateful for their assistance. but. owing to possible indefinite
perviod of retention, would prefer that they allowed me to keep
the photographs. all of which are reqnired for publication, and
to which I hope there will he no objection.

41, Salcombe Road, W.

Leyton, London, E.10.

T. LOWE.

Amplifiers and Tone Correction.

CAN find nothing in my previous letter which would justify
Mr. Pohu in inferving that T denied 7'he Wireless World
credit for publishing information on tone correction. If he ve-
reads it he will see that, on the contrary, I gave 7'/he Wireleas
World credit for publishing such information four years earlier
than he had supposed ! M. . SCROGGIE,
Upper Norwood, S.E.19.

Quality and Frequency Range.

" BEG the hospitality of your columns to thank Mr. Merdler

for his very diverting letter in your issue of the 11th inst.

I have to admit that T should never have daved to claim the
title of *“ the muny *’ for those curions enthusiasts whose ideal
is to log as many stations as possible just above the static level.

But why is he so half-hearted in his propesals? Surely the
correct cowrse is to shut down all the English transmitters
entirely.

After all, the majority (as opposed to ‘* the many ') o not
matter; they pay for the B.B.(C. it is true, but then we are
shutting them down, and if they cannot affurd to build distance-
getting sets then there will be fewer oscillators!

Wireless is almost the only chance that most people have of
hearing good music, still, do not let us allow that to deter us.

Connting up the letters in 'he Wirelest World proves con-
clusively that we are “ the many.” JOIN R. BENSON.,

Lichfield, Staffs.

The Old Days.

CANNOT go back twenty-one years, bhut I hought my first
inductance coil with two sliders on March 30th, 1914, and
the detector was like that you illustrate. I roofed it in with
glass  from old negatives. What present-day people hardly
realise, I feel sure, is the huge price we paid for valves. An
R type Mullard cost 25s. in 1920, a P.M.6 cost 22s, 6d. in 1926,
and when [ built ** The Wireless World >’ Neutrodyne receiver
in 1924 I put in four D.E.5 valves, which cost 35s. each! Thiulk
of that now; one could buy the whole receiver for the money.
Brown headphones were, I think, £3 16s. each; but there were
a lot of war-surplus ones on sale, so that one’s pocket was sdived ;
hat even so I paid 36s. each for four pairs of 120 W. second-hand
ones in 1923, In 1924 the Sterling Primax speaker cost £7 7s.,
though its “‘works *> were of the most elementary design. There
was, however, the huge royalty of £2 on it. In France the price
was only 35s., and a friend of mine had one bhrought over by
acroplane. 1 wonder how many of.your present readers could
read the Morse words across your Marconigraph cover ?
Braintree. H. E. ADSHEAD.
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READERS’

HESE columns
served for the publication
of matter of general 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 page 542.

are re-

Potentiometer Volume Control.
HIGH-RESISTANCE potentiometer,
with the aerial joined to its slider,

and the resistance element connected
across the aerial and earth terminals of
the veceiver, makes an effective, if some-
what crude, pre-detection volume coritrol.

Provided that the resistance is reasonably

high in value, the connection of this

device should not introdnce any appre-
ciable loss of signal strength when the
slider is set at the maximum position.

A querist who has added this form of
volume control to an existing receiver
finds that signal strength is serviously re-
duced, even when the slider is at the ex-
treme end of its travel. We expect that
this is due to the fact that the potentio-
meter does not provide ¢ zero’’ resist-
ance ; possibly when the slider is turned
hard against its stop there remains in cir-
cuit a certain amount of resistance track
or wire winding. The other possibility is
that the total resistance of the potentio-
meter clement is too low. A valne of
25,000 to 30,000 ohms should do well for
an ordinary aevial circuit, in which coup-
ling to the tuned coil is fairly loose.

Non-Interchangeable Valves.
UNLESS we are mistaken, here is a
case where a logical process of de-
duction can provide a definite answer to
a somewhat puzzling problem,
A veader uses ‘‘ H.L.”” valves of the

saume make for his detector and first
L.F. stages; these two valves should,

therefore, be interchangeable, but it is
found that on inserting the I.F. valve
in the detector socket no signals what-
ever can be received. A number of other
valves, all of whicl are known to be in
gdod working order, have been tried as
replacements in the L.I. amplifier, in-
cluding the original detector valve. Al
thongh the set is dumb. the detector
anode current is normal.

It is fairly safe to say that this is due
to lack of contact hetween the grid pin
and the corresponding socket of the valve
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holder. There are microscopic differ-
ences between. individual specimens of
the same make and type of valve; valve
A (the normal detector) happeus to make
contact, while valve B (normally used
as an L. amplifier) fails to do so.
Possibly the grid pin of oue of the valves
is slightly bent.

Our  reader will perhaps he good
enough Lo let us know whether this diag-
nosis is correct, and, in the meanwhile,
othevs may like to search for other
plansible solutions of the problem.

No Wandering H.F. Currents.
T is an axiom in the design and con-
struction of wiveless receivers that
leads carrying H.F. cwrents—and, to a
lesser degree, those in the L.F. speech-
frequency circuits—should be short and
direct. However, thanks to the general
adoption of decoupling, it is possible to
tale liberties with, say. the © direct cur-
rent ”’ portion of an H.F. grid eivcuit,
and to extend the connecting wires to
practically any desired extent.

This disposes of a question raised by a
correspondent, whose present pre-detection
volume control consists of a bias-regulat-
ing potentiometer for the H.F. valve. He
now wishes to control volume from the
next room to that in which the set is
installed, but supposes that the action of
whut ure described as ¢ wandering H.T.

PROBLEMS.
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trol for the first valve being obtained by
means of a 25,000 ohm potentiometer
shunted across the bias resistance. 'The
connections of the remote control poten
tiometer in this case are tdicated by
dotted lines in Fig. 1. In this diagram
the decoupling resistance ' may have a
value from 50,000 to 100,000 ohms. while
the associated by-pass condenser ¢ may
be of 1mfd.; this component should he
non-inductive.

An Easy One.

N an effort to trace the cause of an

amoyving hackground of hum, a covre-
spondent has adopted the expedient of dis-
connecting the H.T. feed of ecach of the
valves in his A.C. mains receiver in torn,
The result of this is that the hum in-
tensity is not affected to any noticeable
extent, and it still persists when all the
anode circuits are *‘ dead.”

1t is logical to deduce from this experi-
ence thut the trouble is due to the supply
system for the field winding of a moving-
coil loud speaker, although our reader does
uot say that he is using an instrument of
this type.

There is. of course, a faint possibility
that a leakage of A.(. current is taking
place through the windings of the loud
speaker or of its transformer, and a still
more remote chance that there is direct
induction from the mains supply.

Fig. 1.—If the flow
of H.F. currents is
restricted by the in-
clusion of a decoup-
ling resistance and
condenser, a bias
control potentiometer
may be connected at
a distance from the
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cwrrents in the grvid circuit of the H.F.
valve ”” would be prejudicial to stability.

Provided that the grid circuit in ques-
tion is adequately decoupled, H.F. cur-
rents in the potentiometer circuit should
be quite negligible, and on this acconnt
there is no objection to mounting the
potentiometer externally and connecting
it with long extension leads. In onv
correspondent’s set. bias for Dboth the
H.F. and output valves is derived from a
resistance in the H.'l'. negative lead, con-
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As the loud speaker circuits are com-
paratively simple, the fault should not be
a difficult one to trave by a process of
climination.

We should add a warning that this
method of procedure in testing is open to
criticismn.  As a vesult of disconnecting all
the anode circuits, the H.T. vectifier is
relieved of load: its voltage will accord-
ingiy rise. and theve is a possibility that
the smoothing ov by-pass condensers may
be damaged.
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Problems of Trimming.

HEN any one of the trimming con-

densers nsed in a multi-circuit re-
ceiver is found to be “all in" or * all
out,” there is (or should be) an wneasy
feeling that the eircuit of which the con-
denser forms a purt is incorrectly aligned
with respect to the others, and so, in
such cases, it is gencrally worth while to
investigate matters.

Wireless
World

step is to rotate the ganged tuning con-
denser knoh until signals are again at
masimum strength, and then to reset all
the trimmers in the normal manner. 1f,
after doing this, it is found that the
trimmer across C, is still at “* miniimum,”
the whole process should Le repeated. 1In
the unlikely event of there being insuffi-
cient latitude in the capacity adjustment
of (,—which may be regarded as the

FILTER
—_—

-
|-

°IN
NI
N

HT. +

H.F. CHOKE

Fig. 2.—Illustrating the method of procedure to be adopted when the stray
capacities across one of the tuned circuits are of abnormally high value.

For instance, a querist, who sends a
rircnit - diagram of  his H.F.-det.L.F.
three-valve set, tells us that after carry-
ing ont the operation of trimming in the
usual way, the trimming condenser across
the aerial section of the filter is found
to be about ‘* half in,” that of the filter
secondary ** three-quarters in,”” while the
H.F. coupling circuit trinumer is ¢ all
ont.””  Although the set gives very good
results, he feels that it might be im-
proved, as the last-mentioned cirenit may
be ont of tune with the others.

A skeleton diagram of part of his cir-
cuit is reproduced in Fig. 2, which helps
to make quile clear the fact that the trim-
mer settings as described are more or less
what might be cxpected in the circum-
stances. Taking the circuits in order, it
will le apparent that a certain propor-
tion of the aerial capacity will he trans-
ferred to the tuned ecircuit, of which C,
forms a part. Consequently this ecircuit
will require less trimming capacity than
Lhe next (tuned by C,), on which the rela-
tively small input capacily of a screen
grid valve is imposed. Stray capacities
weross the H.F. coupling civcuit (tuned by
C,) are obviously the greatest, as they
include the anude-screen capacity of the
H.F. valve, the selt-capacity of the H.F.
choke, and the detector valve capacity ;
last, but possibly not least, there is the
capacity of a screened wire, which is used
to connect the pick-up switch.

It is, therefore, not hard to see that
relatively much more trimming capacity
will be needed across C, and C,. We
suggest that, having found what is
apparently the best adjustment Ly his
original method, our correspondent should
increase the settings of the trimmers
across these condensers by an equal
amount—say by half a turn., The next

uraster adjustment. as this circuit has the
lowest stray capacities—it will be neces-
sury to add a small amonut of- external
capiteity.  This can be improvised quite
easily with a couple of lengths of insn-
lated wire twisted together aud joined
aeross the condenser terminals,

Two-circuit Tuner Coils.
REQUES'I'S have been received for in-

formation as to the must snitable
types of coil for the two-cireuit
which  was  described in 7'
World of April 27th.

Without affecting the basic principles
of a circuit of this kind, almoest any type
of commercial two-range cail conld be
employed, and such modifications as a dif-
ferent method of aerial coupling or wave-
range switch, and a single common re-
action coil i place of two windings, would
be more or less permissible.  Whatever
types of coil are chosen, they should he
well screened with relation to eacl: other.

1t should he emphasised that good—
which, unfortunately, also means large—
cotls are definitely worth while in this
tuner, and, where space can be found for
them, windings similar to those described
for the *‘ .\utotone " receiver are emin-
ently suitable.

tuner
Wireless

Reaction Affects Gramophone
Reproduction.

BUILDER of the ¢ Power Radio-
Gram ”  (L'he  Wireless World,
January 27th) has noticed that when

gramophone records are being played re-
production can be stopped almost entirvely
by rotating the reaction condenser knob.
It is asked whether this should be taken
as an indication that something is wrong.

In the ‘‘Power Radio-Gram’’ the
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gramophone pick-up is arranged in a
rather unusual manner, with the result

that it applies rather less damping than
usual to the tnued circuit when it is in
operation.  Accordingly, by the applica-
tion of reaction. it is quite possible that
self-oscillation will be produced, and when
this takes places the first valve will no
longer function satisfactorily as a gramo-
phone amplifier.

The rule, therefore, is that reaction con-
trol should be set at minimum when the
set is used for gramophone reception.

Another Source of Hum.
INTERACTIUN between an 1I.F.
choke in the detector anode cirenit and
the power transtormer is a possible
source of hum; A.C. valtages indnced
into the circuit will he communicated to
the grid of the succeeding I.F. valve.
Without being definite on the matter,
we are inclined to think that this may
be responsible for#®he troubles of a corre-
spondent, who las introduced several
modifications into a published design. He
has sobstituted a large-sized choke of
high inductance, which consequently has
a considerable external field, and has
altered the lay-out in such a way that this
choke is much nearer to the power trans-
former thawn in the original design.

FOREIGN BROADCAST GUIDE.
FLORENCE (1FI)

]
]
|
(Italy) ;
! Geographical position : 48° 37" N,, 11° 20" E- 5
i Approximate airline from London : 750 miles- !
| Wavelength : 500.8 m. Frequency: 599!
Power : 20 kW. i

Central Furapean (coincides with

; kcs.
': Time -

Standard Daily Transmissions.

08.15B.S.T., news, 09.40, news ; carillon and :
High Mass relayed from San Giusto!
Cathedral, Trieste (Sun.); 12.30, concert !
(Sun.) ; 13.00, Time signal, news; 1530, !
dance music (Sun.); 18.15, news. talks:i
21.00, main evening programme. Exchanges :
programmes with Milan, Trieste, Turin
and Genoa.

Opening Signal :
Rome (q.v.).

Interval Signal : Song of Nightingale.

Call: (phon.) Eh-yah! Radio Alt’Eetal-ce-
ya.

! Announcer : Woman.

Gramophone record, as

i Closes down as other Italian stations followed !
by National Anthem and Fascist hymn, '

Associated transmitters : Trieste, 247.7 m,:
(1,211 kes.) 10 kW.; Turin, 273.7 m.;
(1,096 kes.) 7 kW.: Genoa, 312.8 m. (939 !
kes.), 10 kW. ; Milan, 331.5 m. (905 kes.), |
7 kW. (later, 60 FW.); Bolzano, 368.1 mAE
(815 kes.), 1 kW, :

]

The above is the first of a series of
panels supplementing or bringing up
to date the Foreign Broadcast Guide
which was completed with the panel
published on March 30th last.
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