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EDITORIAL COMMENT.

‘The Tuning Note.

ABIT plays an important part in our daily
lives, but there are habits which may be
useful at first, but which, almost unnoticed.
can develop to a point where they become an

absurdity.

We suggest that the B.B.C. tuning note comes within
this category, for originally it was introduced at a time
when receivers were not too reliable, the majority
of the valve sets depended upon reaction for operation
at any distance, and the tuning note was considered to
be a convenient method of enabling the listener to tune
inaccurately to the transmission and get over his fiddling
and adjustments before the actual programme began
so that inadvertent oscillation due to adjustment of the
sct would not mar neighbours’ enjoyment of the pro-
gramme. The power of the broadcasting transmitters
has been increased, and receivers to-day are sufficiently
reliable and accurate in their calibration {or us to be-
lieve that it is unnecessary to have a tuning note as a
prelude to the start of every transmission. Very often
under present conditions the early part of the programme
is missed because, in order to be tuned to it when it
starts, it is necessary also to be tuned to receive the
tuning note, and since the intensity of the tuning note
is much greater than that of the programme when it
commences, if we turn down the volume to a point
where the tuning note can be tolerated, then the volume
at the commencement of the programme is often so weak
that the beginning of the item is lost.

With the times of the transmissions so widely pub-
lished as they are to-day, and the settings for the tuning
dial so well known, there seems to be really no longer
any excuse for the B.B.C. to continue to put ont the
tuming note. It has served its purpose in the past, but
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it is obsolete to-day, and could, we think, well be dis-
pensed with.

If the B.B.C. for any reasons of their own consider
that some introductory signal to their transmissions is
essential, it should surely be easy to find some satis-
factory substitute for the ear-splitting howl of the tuning
note. ILiven the interval signal is to be preferred,
although we would certainly hesitate to express approval
of the interval signal of to-day, which has met with so
much criticism from listeners all over the country.

100 Divisions or 180 Degrees.

T this time of the year when manufacturers are
concentrating on designs for production next
season, it is opportune to draw attention to de-
tails of design which merit consideration, and,
in particular, to refer to instances where standardisa-
tion could be adopted. One direction in particular
where we think it would be well for manufacturers to
agree upon a standard is in the calibration of tuning
chals. There was a time when with the flat dial it was
almost universal to divide into 180 degrees, but later,
when edgewise scales were introduced, Tto00-division
scales were quite widely adopted in place of 180 degrecs
as a matter of general convenience. For a variety of
reasons we favour standardisation of the 100-division
scale, but it is disappointing to find that there are still
quite a number of manufacturers who continue to adhere
to the 180 degree marking. It seems the time is oppor-
tune for abandoning the older method and for manufac-
turers to agree to standardise the scale of 100 divisions.
Tt would be interesting to have the views of readers
on this point because, after all, the final decision should
rest with the users of recetvers whose requirements and
wishes 1t is the business of the manufacturer to meet.
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A Summary of the Tendencies in Modern Design.
By W. T. COCKING.

.

HE popularity of the various superheterodynes

which have been described in The Wireless

World has sufficed to show that the way in

which they fulfil the modern need for a highly
sensitive and selective receiver, which is also capable
of giving first-class quality of reproduction, is greatly
appreciated.  Since these receivers were designed, how-
cver, development in radio has proceeded apace—
variable-mu valves have been introduced, single-dial
{tuning systems have been simplified, and the possibility
of highly selective filters used in conjunction with tone
correction on thie lines of the Stenode has come to be
recognised. The net result is that enormous scope has
been presented for improvement in superheterodyne
technique.

One of the most serious difficulties attendant upon
superheterodyne design has always been the elimina-
fion of background noise. It has
recently been pointed out by the pre-
sent writer' that for a minimum of
background noise the aerial circuit
should be as cfficient as possible.
Logically,  therefore, a  single
tuned aerial circuit should be em-

dvne  design

N this authoritative study of
the latest trend in superhetero-
the author fore-
shadows some notable developments

noise level. If the LI'. amplification be reduced to
such a value that the background noise is negligible,
however, the sensitivity of the set suffers seriously, and
in order to maintain the overall amplification it is
necessary to add a stage of amplification preceding the
first detector. Tt will thus be seen that on two counts
a preliminary stage of H.F. amplification is desirable,
for in two different ways it helps to keep the back-
ground noise generated within the receiver at a low
level.

The Variable-mu Valve.

It has previously been pointed out, however,' that
preliminary H.F. amplification cannot be used with
ordinary screen-grid valves on account of the cross-
modulation which occurs at short distances from
modern high power transmitters,
and it has been for this reason -that
earlier designs have not included
such a stage of amplification. The
variable-mu valve has characteris-
tics much less curved than those of
and

ployed, and used with optimum
coupling to an efficient aerial.  Both
theory and practice show, however,
that at least two tuned circuits must
be used to precede the first detector
if second channel and other special
sources of interference* are to be
reasonably small. It is only pos-
sible to employ a single tuned
acrial circuit and still have two
tuned circuits before the first detec-
tor if a preliminary stage of H.F.
amplification be used.

The oscillator is one of the chief
sources of background noise?®, how-
ever, and, as a result, it is found that

the lower the value of ILF. amplification the lower is the

of the greatest interest to aimateurs.
In the clearest terms it is shown
that for a modern superheterodyne
to be free from background noise
and tnterference a
signal-frequency amplifying stage
with a variable-mu valve is almost

modulation

essential. A high degree of selecti-
vity and quality is ensured by the
tnclusion of selectrve tuning circuits
together with a tone-corvecting

valve, on the Stenode principle.

culty in superheterodynes.

any other screen-grid valve,
as a result it is less prone to cross-
modulation. The reduction in cross-
modulation, in fact, is so great
that in most cases its possibility can
be ignored.  Provided that variable-
mu valves are employed, therefore,
a stage of preliminary H.F. amplifi-
cation is now practicable, and full
advantage can be taken of its capa-
bilities in reducing background
noise.

Still another advantage resulls
from the use of variable-mu valves,
and this is in connection with the
volume control, a feature which has
always presented considerable diffi-
It is, of course, essential

!+« Background Noises,” The 1 ireless World, December 3uth,
1031,

2 «“Why The Whistles > The Wireless World, March 9th, 1032,

3 «The TIntermediate Frequency Amplifier of the Superhetero-
dyne,” by A. L. M. Sowerby, M.Sc., The Wireless World, December
171h, 1930,

to use a control which acts to reduce both the signal
input to the first detector and the value of the I.T.
amplification, and such a control has hitherto often
necessitated the employment of ganged potentiometers.

* «The Selectivity of the Superheterodyne, " The IWireless World,
May 13th and 20th, 1931,
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Superheterodyne Improvements.—

Where variable-mu valves are used in both the pre-
liminary H.F. stage and in the [F. stage, however,
this dual control can readily be obtained by varying
their grid bias voltages simultaneously by a single
potentiometer.

It will be scen. therefore, that an up-to-date super-
heterodyne would include a preliminary H.F. stage with
a low gain I.F. stage. Variable-mu valves would be
usedd with volume control by variation of their bias
voltage, and two tuned circuits would preccde the first
detector. A skeleton cirenit of the early stages of such
a receiver would take the form shown in Fig. 1, where
details not of fundamental importance arc omitted.

The I.F. Circuits.

Some attention must now be devoted 1o the question
of adjacent channel selectivity, for this is obtained
largely in the LF. circuits, and it will be assumed that
the actual frequency employed is the value of 110 ke,
which has been standardised by The Wireless 1World.
There arce two main methods by which high selec-
tivity can be obtained without a sacrifice in quality.
Jn a superheterodyne, band-pass filterg which give a
flat-topped resonance curve over a range of 5,000
cyveles on either side of resonance combined with a
very sharp cut-off outside that limit can be used.
Alternatively, it is possible o use very sclective and
sharply tuned circuits. and igriore the sideband culting

Wireless 339
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vided that at the detector the ratio of the carrier of the
wanted statien to that of the unwanted station is suffi-
ciently high. The problem, therefore, resolves itselt
into a consideration of the methods whereby the
necessary selectivity can be achieved.

Now, when stations are spaced by ¢ ke., and it is
desired to reproduce audio frequencies up to 35,000
cycles only, either band-pass filters or ultra-selective
circuits with tone correction can be used without affecting
the final result, for with either method it is possible to
obtain the requisite ratio of wanted to unwanted signal
voltages. It should be pointed out that tone correc-
tion is theorctically capable of the belter results, for
tliere is no necessity as regards modulation interference
for imposing the foregoing upper Iimit to the overall
frequency response, nor is there theoretically any
limiting factor to the frequency separation of stations.
Unfortunately, however, modulation interference is the
least serious trouble encountered at the present time.

Heterodyne Interference.

With any method of reception, limits to the fre-
quency response are imposed by the necessity for
avoiding heterodyne interference, for there is no known
method by which heterodyne whistles may be removed
without also removing musical notes of the same fre-
quency. With a g-kc. station separation, therefore, a
tone-corrected set is capable of reproducing frequencies
up to about 8,000 cycles only, for the elimination of
the whistle caused by the heterodyne

A (|

note between adjacent carriers. A
greater problem i1s set by sideband
heterodyning, however, for even with
a 9-kc. station separation, momentary

andible beats may occur at almost
any  frequency within  the audible
range.

Fortunately, however, by far the
greater proportion of the audible beats
occur at frequencies higher than 3,000
cycles, and they may consequently be
eliminated by deliberately cutting off

i.F. CIRCUITS

i

these higher frequencies. It will be
seen, therefore, that whatever method
of reception be employed, frequencies
higher than 35,000 cycles cannot be
reproduced without running into the

danger of a seriouns amount of inter-

Fig. 1.—The essential circuit, shorn of unnecessary detail, of the early stages
A single tuned circuit precedes the preliminary
signal-frequency amplifier and a variable-mu valve is used,

of a modern superheterodyne.

which will inevitably take place; the quality can then
.be vestored by the use of tone correction in the L.F.
circuits, and this is, in fact, the principle which has
been adopted in the Stenode Radiostat method of -ccep-
tion.

Before deciding whicli is the better
employ at the present time, it is as well to examine
carefully the factors involved. It is fairly generally
known that freedom from modulation interference can
be secured by the use of a linear second detector, pro-
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method  to -

ference due to sideband heterodyning.
The position may be summarised in a
few words: frequencies higher than
5,000 cycles cannot be reproduced
with band-pass filters, firstly, becausc il is impracticable
to obtain freedom from modulation interference if the
response be made higher; and secondly, because of
the necessity for securing reasonable frecdom from
sideband heterodyning; frequencies higher than 5,000
cvcles cannot be reproduced with a tone-corrected
receiver because of sideband heterodyning.

It will be clear, therefore,- that with the present
broadcasting conditions either mcethod of tuning may be
employed with no theoretical difference 1o the ultimate
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results.  Should a method of climinating heterodyne
whistles be evolved, however, there can be no doubt
that the principle of tone correction would ultimately
supersede the band-pass circuit. In the absence of any
stich method, however, we are at liberty to choose the
tuning system on grounds other than those of pure
selectivity.

Now, band-pass tuning is rather more familiar than
tone correction, and  the required flat-topped reson-
ance curve can readily be obtained. It is exceed-
ingly difficult, however, to sccure both the flat-topped
" resonance curve and suffi-

Wireless
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in the mains voltage, which would normally pass un-
noticed, have the effect of detuning the receiver.

It will thus be seen that neither band-pass tuning nor
tone correction is alone perfect-in a superheterodyne.
Both theory and practice show, however, that a judicious
combination of the two is eminently suitable, and that
by this combination the disadvantages of each are re-
moved. If, for instance, a band-pass filter is built whicl
will give a flat-topped resonance curve over a range
of only some 2,000 cycles on either side of resonance,’
enormnusly high adjacent channel selectivity can be
obtained, while the circuits are not so sharply tuned

cient selectivity to render
modulation interference
negligible with a reasonable
number of tuned circuits
and an cconomical construc-
tion.

Ditficulties of this nature
do not arise with tone cor-
rection, and it is readily pos-
sible to make the adjacent
channel selectivity as high
as desired. It is not usually

Lo

that flactuations in the
mains voltage bhave any
scrious effect.

With such a filter, fre-

“quencies of 5,000 cycles are
reduced to about one-
eighth of their correct value,
and so a single tone cor-
rector or stage designed to
amplify 5,000-cycles notes
cight times as much as so0-
cycles notes will allow of a
ftat overall response curve

L3

practicable to obtain the re-
quired selectivity from a
single circuit of very low
decrement, however, and
when it is obtained by
means of a number of cascade circuits, it becomes
comparatively difficult to secure sufficient tone correction
for the sideband cutting. A single funed circuit at
110 ke, for instance, may easily reduce a 5,000-cycles
note to one-tenth of its normal value, and three such
circuits in cascade will reduce it to one-thousandth. The
L.F. circuits, thercfore, must amplify a 5,000-cvcles
note 1,000 times as much as a 30-cycles note to sccure
the proper balance between bass and treble.

Now, an amplification of 1,000 times cannot be secured
from a single stage of L.F. amplification, and it will be
scen that 1t would be necessary to employ two stages
of tone correction, and this would add considerably to
the cost of the receiver. It will, of course, be realised
that these remarks apply only to the case where cascade
circuits are used, for if the selectivity be obtained by
nieans of a single very sharply tuned circuit the case
is entirely different.  Provided that the selectivity
exceeds a certain figure, a fixed compensation ratio of
100/ 1 is needed for the frequency range of 5,000/30
cycles, and this is more readily obtainable.

Band-pass to Avoid Critical Tuning.

All sharply tuned circuits suffer from one disadvan-
tage, however, when they are employed in a mains-
operated superheterodyne—the tuning is exceedingly
critical.  This is not in itself a disadvantage, but, as the
tuning is effectively carried out by the adjustment of
the oscillator frequency, it will be seen that if the oscil-
lator frequency wanders during reception, the set will
be thrown out of tune. In a sharply tuned mains super-

heterodyne, therefore, it may be found that fluctuations

Fig. 2.—A four-stage band-pass filter for the intermediate-
frequency amplifier used in conjunction with an L.F. tone-
correcting stage.

being obtained. A special
design of the tone corrector
is, of course, necessary ; for,
as the I.F. circuits pass fre-
quencies up to 2,000 cycles
without attenuation, the L.¥F. characteristics must also
be flat for frequencies between 50 cycles and 2,000
cycles. The design of suitable circuits, however, is
not difficult, and the arrangement is eminently practical.

Suitable types of tone corrector are very simple .and
inexpensive. It is usually the design of the band-pass
filter which is more complicated, but a suitable type has
been evolved, and it consists of a four-stage filter, as
shown in Fig. 2, used in conjunction with the now
familiar two-stage type. The four-stage filter consists
of two pairs of mutually coupled coils, L,, L, and L,,
L., and the two coils L, and L, are loosely coupled to-
gether by means of a small condenser C.

It will be seen, therefore, that it is readily possible
to build a superheterodyne which will permit of selec-
tivity being obtained which is so high that for most
purposes modulation interference may be said to be non-
existent. Such a receiver may be given also an overall
frequency response so good that the quality of repro-
duction 1s practically indistinguishable from that given
by a purely local station quality receiver. In addition,
the various other improvements which have taken place
have permitted the introduction of a distortionless
volume control and of the reduction of background noise
to a point where it is inaudible on most transmissions.

These fcatures represent an important advance in
receiver design, and this is particularly the case when it
is remembered that they are accompanied by a simpli-
fied construction, adjustment, and operation of the set.
A receiver has been designed which embodies the points
which have been discussed in this article, and on test
it has fully proved the various theoretical details in-
volved, It will be described in next week’s issue.
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Constructional Data and
By W. I

T will be found that the receiver, the theorctical con-
siderations of which were given in last week's issue,
is extremely easy to build.  There are no soldered
jeints and the construction can be completed using

only a screwdriver and a means of making a number of
holes in the wooden paneland baseboard. Metal screening
plates have been dispensed with—the only shielding be-
ing that provided by the makers around one coil and
above the two variable condenser assemblies. A measure
of protection against unwanted ficlds is given by the
use of metallised H.F. and detector valves, and the lay-
out is so arranged that grid and anode leads arc as short
as possible.

When componcnts other
than those used in the 5 -
original set are chosen it
should be borne in mind
that considerable altera-
tion in the H.F. amplifier
layout may result in oscil-
lation taking place before
the bias volume control
reaches maximum, especi-
ally when the lead marked
X (sce circuit diagram in
last weck's issue) is joined
to terminal 1 of the A.T.G.
coil.  Liberties may un-

TO MOVING
VANES OF Cy

TO FIXED
VANES OF Gy

TO MOVING
VANES OF Cg

SCREEN ENCLOSING
ATG

(Concluded. from page 318 of

previons issue.)

Notes on Performance.

G. PAGE, B.Sc.

five wood screws and two metal brackets to the base-
board, the two variable condenser assemblies should
next be mounted.  Leads—considerably longer thau will
finally be necessary—should be connected to the rotor
and stator terminals and brought out beneath the
domed screening covers which do not quite extend to
the baseboard.  Having conuected the various earth
leads to the legs of the condensers, the screening covers
should be screwed home tightly, for as soon as the
various small components are mounted close by, the
screws holding the covers become somewhat inaccessible.
The band-pass and intervalve coils linked mechanically
by the waveband switch
rod are next arranged on
the baseboard, taking carc
to locate the BPL coil
base so that there is no
strain on the switch points,
otherwise reception may
be noisy or interniittent,
The assembly of the re-
mainder of the components
should present no difficulty
when reference is made to
the various photographs
and drawings appearing
herewith, and. in last
week’s issue.  To ecouo-

o=

To Cs
CoiL

WAVE -RANGE
i ‘T SWITCH ROD

doubtedly be taken with
the positioning of the parts
which go to make up the
IL.F. amplifier. The de-
tector stage is so atranged
that the grid lead is well screened by the metal case of
the variable condenser C., the latter also serving to
isolate the 210 H.F. valve. The grid leak and con-
denser are connected by the shortest paths possible to
their respective valve-holder terminals.

Having drilled the panel and secured it by means of

R 5

tuned grid coil {ATG).

The numbered terminals and connections of the screened
The lead from C; may be taken to
either No. 1 or No. 4.

mise, the non-inductive re-
sistance R, is not held in
clips but suspended by
means of its own leads be-
tween the centre terminal
of the potentiometer R, and onc terminal of C,. The
sctas shown in the various illustrations contains a g-volt
bias battery, but the end clips can be altered to accom-
modate one of the 164-volt type if necessary. If there is
w'local station of considerable power and at the same
time a large aerial is used, it will be found that g volis
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The Battery V-M Three.
negative bias will not reduce the mutual conductance
of the 220.VSG valve sufticiently, and signals may still
overload the detector. In these circumsiances there are
two courses open—either to increase to 10} bias or to
be content with the g-volt grid battery, and decreace
the screening grid volts to as low a figure as 36.

This last procedure might he open to criticism on the
score of rectification and cross-modulation due io the

Wireless

APRIL 6th, 1932.

curved characteristic with such a low screen-grid polen-
tial, but as consistent distant-station listening would
demand a higher voltage the objection can hardly be
upheld. Should it be decided to employ an output valve
giving some 330 milliwatts, then a 16}-volt bias battery
is essential, but the total anode current would exceed the
normal discharge capabilities of a small dry battery and
cither the large-capacity type or an H.T. accumulator
would need to be pressed into service. To control volume

! ——

MOVING
PLATES

FIXED
PLATES]

FIXED
PLATES

General wiring plan of baseboard
strength is high, this may be replaced by one of 164 volts.

=

and panel components. A 9-volt grid battery is shown but in localities where the fiela

The components C, and R, should be non-inductive.
B 6
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The Battery V-M Three.—

any potentiometer with a value of 25,000 ohms or over
will be satisfactory, and a graded track, while being very
convenient, is not essential. If a component is sclected
in which the resistance element is not uniform for equal
radial movements of the slider, it should be arranged
that the end where there is the slowest change of resist-
ance be connected to earth. The potentiometer should
always be shunted across the whole of the bias battery
although the output valve, according to its maximum grid
swing, may require a lesser voltage, in which case three
wander plugs will be needed.

Although the anode lead of the S.G.
valve is quite short, it is essential to screen
it by means of flexible metallic tubing
carthed to the valve-holder socket corre-
sponding to the valve pin of the 220.VSG
marked E. Should the orig-
inal Jayvout be modified in
such a way as to lengthen or
to change the course taken
by the reaction leads,
earthed metal screening may
also be used for them to en-
sure stability.

The panel controls com-
prise two-dial tuning, bias
volume control, reaction,
and two push-pull switches
—one  for changing the
waveband and the other for
breaking L.T. and bias cir-
cuits.  Of the first of these
little need be said, as the two
dials run in step well ecnough—the inductance of the ATG
coil when screened being the same as that of the band-
pass secondary. The only trimmer which will have a
decided effect @i bringing the two ganged condensers into

View of * The Battery
V-M Three "' from the
back.

simultaneous resonance is that in parallel with C, (nearest

the panel).  Having tuned in a fairly weak station ncar
the lower end of the medium band, using reaction, adjust
the trimmer referred to for maximum signals, when it
will be found that ganging is substantially correct
throughout. To test for this it is only necessary to see
that signals from any station are reduced when the
trimmer is moved slightly in either direction,

Economy of H.T. Current.

As the volume control has an important cffect on the
anode and screen current of the H.F. valve, it is as well
to tune in the desired transimission to a volume level
below that required and to bring up the strength with

. reaction.  This ensures a minimum drain on the H.T.
battery, and incidentally improves the selectivity. The
volume is increased with clockwise rotation of the poten-
tiometer. With regard to changing over the waveband,
the switch must be pushed for long waves and pulled
for short. The L.T. switch (with three contacts) is de-
pressed in order to break the bias and filament circuits.

The receiver will be found to give quite a good account
of itself amidst the welter of European stations. With
the combined help of the reaction and volume controls
and the band-pass filter a degree of selectivity is obtained

B7

It should be noted that H.T, and L.T. ter .
minals are not provided but flexible leads are ——
brought out from suitable components.

=uch that all the more important stations can be properly
scparated.  There is a sharp cut-oft on cither side of
rezonance, and the sensitivity when the full mutual con-
ductance of the 220VSG is used is sufficient to ensure
goud quality reception from the majority of stations
having an entertainment value. During a single even-
ing’s test some thirty stations were received at good loud
speaker strength and there was no difficulty whatever in
separating, for instance, Rome from Stockholm.

This receicer i3 acailable for insp ction by reqders al the Editr il
Offices, 116117, Fleet Street, K04,

NEW BOOKS.

Pitman's Electrical Educator (2nd  Edition).  Edited Ly Nir
Anbrose Fleming, MUAL DoSes, FORS 0 for electrical students.
electrictims, contractors. power engineers, and those engaged
on the conmercial side of the electrical industry, the varions
subjects being tieated Iy well-known authorities. fu three
volumes, pp. 1.640 (in all). with copious illustrations. plates, and
dimgnines Published by Riv Isaae Pitman and Sons, Lt Lon
dam, price (complete) 72s. net.

Motor Racing, by S C. 1L Davis, is a graphic account of the
anthor’s expericuces during ten years of racing which can havdly
fuil to interest all those who delight in reading true and
intimate descriptions of thrilling speed. daring risks skilfully
tiuken, unflaguing energy and exciting finishes. Atter a short
aceount of his vouthful experiences and the early history of
moter racing, he gives vivid deseriptions of some of the more
important races in which he took part, from the first biz race
m Enclind in 1921 to the Brooklands meeting in 1931, when he
was unfortimate to erash and hreak his leg.

The book. which is illustrated with thirty-two full-page photo-
graphs. six maps, and several sketches by the anthor, is published
by Messes, Tliffe and Sons Ltd.. and may be obtained at the
offices of The Wirelese Waorld, 116-117, Fleet Street, E.(.4, price
Ts. 6.

The British Radio Annual and British Radio Supplement,
Vol. 1, 1931 (the Organ of the British Radio Institution), com
prising short articles on the Application of Radio to Geography.
Television Progress. Wave Motion and Sound Amplification,
Loud Speakers, Radio Relaying. and similar subjects by well
known writers.  Published by the British Radio Institution
(secretary, Mr. ). D, Fox. 25. Kingswood Drive. King's Park.
Glaszow), price 2s, unbound, or 5s. in spring-hacked bindey.

www americanradiohistorvy com


www.americanradiohistory.com

3+

UNBI

Coming Shortly.
SEE that a county journal which
enjoys a wide circulation in a
district  which the Post Office
detector van is shortly scheduled to
visit naively informs its readers that
‘“the detector van will easily be
recognised by its distinctive colour
and its circular frame aerial on its
roof.”” T wonder why on earth they
give the game away like that.
Surely it would pay the Postmaster
General to disguise it as a green-
grocer’s van or a winkle barrow?

I suppose, however, that we must
not poke fun at this announcement
as the G.P.O. sleuths, when about
to visit a district, always make a
point of stimulating the national
Press to shout the fact from the
house-tops.- T mentioned this point
the other day to a leading light at
St. Martin’s le Grand, and he told
me that it was done because it had
such a salutary moral effect and
caused pirates to scuttle off to the
Post Office immediately, thus saving
the trouble and expense of prosecut-
ing them.  As T told him, however,
there was a very grave danger that,
on the other hand, the public might
wrongly suspect that the van was
merclv  a  gigantic  bluff, more
especially  since, so far, in not a
single case where a prosecution had
been undertaken had any evidence
been given that a detector van had
been responsible for tracing the
offender.

Black Shezp.

HAVE always had such a high

opinion of the amateur trans-
mitling fraternity in this country
that it is hard to have to record that
there are quite a few incompetents
among thenit. There are, of course,
black sheep in every community,
and amateur transmitters cannot
hope to be exceptions to this rule;
but T wish thev would direct their
attention to calling over the coals
some of their number who, no matter

- how high their technical reputations,

are woefully inefficient as wireless
operators. I am thinking not only
of badly slurred dots and dashcs, but

Wireless
World

ASED

By

FREE GRID.

of the exceedingly slow  speed
adopted by some of them. In fact]
one or two amateurs are so slow that
it seems incredible that they could
over have passed the P.M.G.’s twelve
words per minute test.

Transmitters may reply that T am
a miserable B.C.L., and if my own
selfish broadcast listening is not in-
terferedd with T have no right to
complain. T would agrez, but, un-
fortunately, the reason for this
inefficient operating may be some-
thing cxtremely serious, and it
behoves me, as well as all other law-
abiding citizens, to lift up our voices
in protest when there is any rcason
to suspect that the law of the land
may have been tampered with.

I am told, on very high authority,
that when the morse speed test is
conducted at the G.P.O. or at other
centres no precautions whatever are
taken to sce that the person present-
ing himself for examination is the

Vulgarly called an eye-opener.

person who had made application
for the licence. Even the elementary
precaution of a photograph, which
is demanded from candidates for a
wireless  operator’s  certificate  and
which the TPassport Office also
demand, is neglected.

t may well be asked, am T sur-
mising a state of affairs which may
exist, or have I definite knowledge?
I can only advise those whose con-
cern it is to look into this matter;
if they do, they will, in all prob-
ability, have what may be vulgarly
called an cye-opener,

www americanradiohistorv com
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My Bad Scare.

AINS-DRIVEN electric clocks

are not exactly radio, but T
have had such a bad scare just lately
that 1 make no apology for recom-
mending all who are on {requency-
controlled A.C. mains to follow my
example and buy one straight away.

The reason for my urgent advice
is simply cxplained. On the wall
opposite my bed there hung until
recently an ancient and reasonably
accurate clock in a glass case, com-
plete avith two weights, pendulum,
and—this is  most important—a
second hand.

Waking the other morning with
a fecling of acute discomfort under
my heart, I promptly invited all the
morbid fears resulting from intro-
spection by foolishly taking my own
pulse; and, cqually as promptly, I
got them Dby finding, to my horror,
that it was only forty-eight. TFurther
drastic tests confirmed this figure,
and, after feverishly looking under
the headings of Angina Pectoris and
Aortic Regurgitation in a Home
Medical Dictionary now in course
of publication in weekly parts (only
the A’s and B’s have as yet ap-
peared), I felt that my worst fore-
bodings were about to be fulfilled,
and feebly called for pen and paper
in order to make my will.

Mrs. Free Grid, however, who i3
nothing if not practical, sent for the
local medico, who arrived in great
haste in answer to the 5.0.5.  After
putting in some swift work with the
stethoscope, and extracting from me
by cross-cxamination the informa-
tion that T had supped heavily and
at a late hour the previous evening,
lie brutally ordered me ‘‘ medicine
and duty '’ in a mauner reminiscent
of Army davs; at the same time, he
sugeested that if T really was mor-
bidly interested in taking my own
pulsc T had better buy a clock in
which the second hand revolved
once a minute instcad of once in
about two-thirds of that time.

Enquiry among horological friends
has brought to light the fact that in
the case of many otherwise reason-
ably accurate clocks the so-called
second hand is purely ornamental
and not to be relied upon. Needless
to sav, I have lost no time in acquir-
ing a mains-driven instrument in
which the cocond hand is accurate.

B S
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Cross Modulation
eliminated

—Freedom from

overloading

with Cossor Variable-Mu
Screened Grid Valves

ECAUSE they are designed so that
the actual grid acceptance can be
directly controllad by a variation  in
arid bias, Cossor Variable-Mu Valves
ensure elimination of cross modulation.

Increase of bias decreases the amplification
of the valve giving freedom from over-
loading and consequent high frequency

FREE.

Send for a copy of the most
complete Valve Catalogue
— 72 pages of curves,
characteristics and tech-
nical data. Ask for Booklet
B14 and mention ““Wireless
World'' when applying.

4. O Cewar Lid., Hichbury Grove, Leondon, 'N.s.

Fy Adcertiseinents for " The Wireless Woirld

distortion. An additional advantage is that
linearity of characteristics progressively
increases with bias.

Full technical details of these new Cossor
Valves which are obtainable for Battery or
A.C. Mains operation are available in
Leaflet No. L.65, a copy of which will be
sent post free on application.

VALVES

Depors  at Burmingham, Brisel,  Glasgew, Leeds, Luecgool,

www americanradiohistorvy com

COSSOR 220 V.5.G.

{tor Battery Operation)
Flament vohts. 2: Filament amps. 0.2,
Impedance 110,000 ohms and Mutual
Conductance 1.6 m.a. v, at Va. 150, Vsg.
60 vg.0; Negative Grid Bias Varable

for one stage 0 to 9v,, for two stages

0 10 15; Norma! Anode
Volts 120 Positive Voltage 16 6
on Screen 60-80. Price

Avaable with either plain or metallised bulb,

COSSOR M.V.5.G.
{indirectty Heated A.C. Mains Valve)
Heater Volts 4 : Heater amps. 1 ; Impe-
dance 200,000 ohms and Mutual Con-
ductance 2.5 m.a./v. at Va.200, Vsg. 8O,
Vg.—1.5; Negative Grid Bias1.5 ta 35v. :
Normal Anode Volts 200;
Pasitive Voltage on Screen 19/,

0-80. Price

Stocked with meta] :e3 bulb only.

COSSOR

VARIABLE-Mu

Get one of the new Ceossor

Station Charts price 2d.

Manchéstery

are <nlv acce pted froue firins e belivite 10 he

your dealer for a copy of this
useful novelty or write to us
enclosing 2d. stamp.

Newcasile,  Sheffeld  and  Dubi
<8 3

thorowahly relighle.

of
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I” FERRANTI MAINS UNITS
EMPLOYING

WESTINGHOUSE
METAL RECTIFIERS.

Scveral  years  ago, DMessrs.  Perrand L. :
plaud on the market the first LT, Battery FERRANTI H.T. SUPPLY UNIT
Trickle Charger (illustrated on lefr), using the
Woestinghouse Metal Rectifier; and also an
HUE. Supply Unit to use that rectifier.
Ferrant Led. still employ Metal Rectification

i their mains units . ... . a further proof of
o the excellence and reliability of WESTING-

_______________________________ HOUSE MIETAL RECTIFIERS.
WEST[NGHOUSE PUB“CITY 82, York Our booklet ““ The All Metal Way " gives full particulars

Road, King's Cross, London, N.L . of the Constructors’ range of Westinghouse Metal
Pleas> send me a copy of - The All Metal Way, Rectifiers, and contains circuits and details for building
for which 1 enclose 3d. in stamps. eliminators. The attached coupon and 3d. in stamps
AYERRB s e will bring you a copy.
Address oo o o THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD.
WAVg.4.32 82, YORK ROAD, KING'S CROSS, LONDON, N.1.

PIVASPRING
PARK ROYAL

INSTRUMENTS

Tested on a special * dithering
machine, which shakes and bumps
the instrument continuously. A
drastic test proving that the quality
of material used and the work-
manship is of the best.

ret. 1009 BRITISH

D5  ALWAYS ACCURATE

SPECIFICATION,

High-grade Cobalt Steel Magnet, accurately
machined, giving excellent damping and
accuracy. First quality Sapphire Jewel
bearings. Will withstand heavy overloads
without injury.
Zero correctors fitted to all instruments.
Each instrument separately calibrated and
scaled.
Park Royal ¢ Pivaspring ' Instruments are
used by Government Departments.

Full catalogue sent on request

All who prefer
Quality in
Cigarettes

Type 14" M.C.F. List Price each.
VOLTMETERS 0-300 33/9
1,000 ohms per volt - - ~
MILLI-AMMETERS - - - 30/_

PARK ROYAL

ENGINEERING CO. LTD.,
CUMBERLAND AVENUE, PARK ROYAL. N.W.10.

Mention of ** The Wireless World,”” when wriling to advertisers, will ensure prompt altenlion. B10
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Wireless ;
World

The Importance of
Volume Level.

Maintaining a Balance Between High and Low Notes.
By R. RAVEN-HART,.

The author discusses an important aspect of ia'ensily of reproduction in relation (o the original performeance
which is broudeast, and leads us o the conclusion thut ch-nges in volume level effected i the receiver it
ctnevdably mar qualily. cxcepl under the condi'ions where reproduction is at the same infensity «s th
original, and that the only satisfactory alternative is (o develop a new lechnique for broadeasting where ihe
conductor himself males the corrections necessary und wot the control engineer or the listener al his receiver.

N articles dealing with the question of volume

control and the desirability of favouring the low

(and very high) notes when reducing volume, a

curious fallacy, explicit or implicit, appears to have
become firmly established.

Roughly speaking, the argument put forward is this:
the straight-line overall frequency response curve of an
ideal amplifier (Fig. 1 a) is compared with the
threshold sensitivity curve of the car (Fig. 1 ¢); all
these curves arc supposed to have both vertical and
horizontal scales logarithmic, the vertical representing
encrgy and the horizontal frequency. The statement is
then made that, if the volume is reduced, the low
and high frequencies will reach the threshold values
and thus become inaudible (Fig. 1 b). In a morc
complete form, the fact is stated that the intensity of
sound to the car is conditioned by the distance on a

and ¢; in fact, we must employ such a volume control—
any form which favours onc band of frequencies at the
expense of another will completely spoil the balance,

Nevertheless, the need for favouring the low (and,
il possible, also the high) notes in reducing the volume
does normally exist, as we all know ; where is the catch?
At first sight one s tempted to blame the apparatus
(transmitter or receiver, including microphone and loud
speaker respectively), and to say that if the curve at
the studio were like Fig. 2 a, and, thanks to perfect
apparatus, reached our ears still in this form, then
frequency-frue volume control would be perfect; but
that, as the apparatus would change the curve of
Fig. 2 a into something like that of Fig. 3, we are for
this reason forced to favour the low and high notes
when reducing volume in order 1o prevent them cutting
the threshold line and becoming inaudible,

As a matter of fact, however, this is in reality cqually

logavithmic scale above the threshold of hearing at
the particular frequency in =

question.  Hence, as the r
volume level 1s lowered,
this distance is reduced
more rapidly for the low
and high frequencies than
for those in the centre of
the scale, so that we
should use a discriminatory
volume control to make up
for this.

ENERGY
o

FREQUENCY
FIG. 1

The fact which seems to
be overlooked is that this
condition is by no means
inevitable in practice, and
that the determining factor
is not an electrical matter at all, but depends solely
on the balance of the orchestra or instrument at any
particular moment. Suppose, for instance, that at a
certain moment this balance is such that the listener
in the studio hears every part of the scale of frequencies
as equally loud; the energy curve in the studio must
therefore be parallel te the threshold curve (Fig. 2 a).
Tf now we assume perfect straight-line frequency trans-
mission and reception, we can alter the volume as much
as we like at the receiving end by means of a simple
resistance control (assuming such to be independent of
frequency) and thus obtain such curves as Fig. 2 b

B 11

Diagrams illustrating the effect of changes in energy upon
quality of reproduction when the voiume level is varied. Fig. 1
illustrates (a) ideal amplifier curve ; (c¢) threshold sensitivity
curve of the ear ; (b) loss of high and low frequencies when
volume level is reduced. Fig. 2.—Curves of frequency res-
ponse of the ear at various volume levels above threshold.

— tallacious ; we must, in the
. last resort, go back to the
\/a studio again and consider
> b the conditions there—and
% \\/ here an interesting point of
z broadcasting policy crops
THRESHOLS { up, perhaps not of great
S rEGUENGY importance for the
e, o moment, but one which
will  Dbecome more and
= =1 more vital as apparatus is

improved.

Now, a scale of equal
strength in measured
energy (Fig. 1 a), or, as
judged by the ear
(Fig. 2 a), is one thing, and orchestral or instrumental
music quite another: it is, of course, utterly impossible
to say what sort of a curve it may have at any given
moment; but there is, at any rate, a fair probability
that the bass will be weaker (as judged by the ear)
than the middle register, and very likely the extreme
high notes will also be weak (thus judged). That is,
we may expect a curve vaguely resembling Fig. 4 a.

If, now, this be perfectly picked up by the micro-
phone, perfectly transmitted, perfectly received, and
heard from a perfect loud speaker, it will be a faithful
reproduction of the original as regards balance only if
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The Importance of Volume Level.—

put out at the full original volume; and the more the
volume is reduced below that level the falser will the
balance become, until, finally, low and high notes are
lost altogether. The falsity occurs, however, the
moment we reduce the original volume, since the dis-
tances above the threshold will cease to bear the
proper relations to one another; we do not need to
go to the point where low and high notes are lost to
spoil the balance of the original.

SN’
FREQUENGCY
FIG. 4

ENERGY
ENERGY

FREQUENCY
FIG. 3

Curves iliustrating various efiects of imperfections in
apparatus and their influence on reproduction.

Under these conditions, the use of a volume control
which favours the low and the high notes will restore
the balance.

Unfortunately, however, these conditions are not
permanent. If a moment later the orchestra were put-
ting out something in the nature of the curve of
Fig. 5 a, where bass and high notes predominate, our
discriminatory volume control would give us some-
thing like 5 b, with horrible results. (And such a
curve is by no means unlikely ; consider, for example,
the re-entry in the bass of a fugue subject, or parts of
the Tannhiuser Overture). 1In the same way, if the
bass in the crchestra werc weaker than in the curve 4 a,
then our volume control (which we have assumed put
right the unbalance of this curve due to reduction of
volume) will not discriminate sufficiently in favour of
the bass notes, and they will probably be lost altogether.

A little consideration will show that the same is true
where the transmission and reception is not true to all
frequencies ; whatever the conditions, a discriminatory
volume control can only deal with the average balance.

[

Three Alternatives.

It therefore appears, theorctically, that we can have
a perfectly balanced reproduction in one of two ways
only: cither by always having the same orchestral
balance and designing our volume control {o suit this
(and to suit also such unbalance as the transmitter,
receiver, and loud speaker may add) or by reproducing
at full original volume. The first is, of course, absurd—
the latter very rarely possible. There is, however, a third
possibility : a ““typical "’ volume level does exist, hard
though it may be to define it—the sort of thing that
“nicely fills”" a smallish modern room. This being the
case, it is perfectly feasible to work backwards, always
assuming for the moment a perfect recetver and a
perfect transmitter, and thus to distort the curve of
Fig. 4 a to somcthing of the form of Fig. 4 b. so that

\

" Wireless
! Woerld

APRIL oth, 1932.

reproduction on the typical level shall be perfect. Tlus
“distortion’’ or correction could not, of course, be
done by built-in filters, etc., since it would have to
vary from moment to moment—if the bass was more
prominent (Fig. 5 a) less correction would be needed;
if weaker, relatively more would be required.

Assuming, then, that we can fix a typical volume
level, it might be feasible for an inspired control
engineer who was also a consummate musician, to make
these corrections; but the true solution should be
obvious—it is the conductor who should make them,
just as it is the conductor, and not the eontrol engineer,
who should see to it that the limits of loud and soft
suitable to broadcasting are not exceeded.  1f the
orchestra plays normally and the control engineer brings
up the ppp and keeps the fff from blasting, one gets a
result like Fig. 6 a to represent a crescendo, which, to
the studio listener, sounds like Fig. 6 b ; if, ou the other
hand, the conductor knows his job, he scales down all
parts of this crescendo, and not merely the ends of 1t,
and gives us Fig. 6¢.  There is, of course, one vital con-
dition attached ; that the conductor be not forced to put
out hybrid performances theoretically suited both for the
concert listener and for breadeasting!

A Question for the B.B.C.

The question of policy referred to is, then, whether
the ‘broadcasting authorities should put out music with
the normal balance, so that, even with perfect ap-
paratus, it will appear unbalanced except at a volume
equal to the original (thus favouring the few who can
afford to do this at the expense of the many who
cannot); or whether they should not rather attempt to
fix a ““typical volume level” and unbalance the music
so that, when reduced to that level, the balance will
be restored  For the moment it may be regarded as
academic, perhaps; but it is desirable that it should

b
a a_c

> b
ol - o
o© [+
w w
z z
w w

. FREQUENCY FREQUENGY

FIG. 5 FIG. 6

Fig. 5 illustrates the distorting effect where bass and high
notes predominate as in (a), and a discriminatory volume
control effect (b). Fig. 6 indicates three renderings of a
crescendo : (b) as heard by the Studio listener ; (a) as con-
trolled by the Control Engineer in attempting to bring up the
soft passages and avoid blasting where the intensity of sound
reaches too high a level ; (c) represents how all parts of the
crescendo could be scaled down by a conductor appreciating
the new technique required.

be stated before it becomes vital. At the same time, it
seems desirable to point out that discriminatory volume
control is of its very nature a make-shift, and must
cause unbalance as the nature of the music transmitted
changes.
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In Next Week's Issue—

Wireless Borld
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N ultra-sclective superheterodyne giving high-quality
4 X reproduction. Emploving a combination of sclec-
tive tuning and tone correction on the Stenode principle
the selectivity is such that any stations separated by
6 k.c. can be received without modulation interference,
No fewer than 120 different fransmissions were logged
during tests,

LIST OF PARTS.

After th particulur male of component wsed in the o cpien peoeded
suditadle alternatice products wre given (n sowe inshinces.

-

Fixed condenser, 2 mid., 400 volt, D.. tet
Fixed condenser, 1 mrd., 400 volt, D.C". te<t (Dubilier, Type BB)
(Ferranti, Formo, Peak, T.C.C., Telsen).

Fixed condensers, 0.1 mid., 500 volt, D.C. test, nominduetive
(Dubilier, Type 9200)

(Dubilier, Type BB)

-

o

T.C.C., Felsen).
Fixed condensers, 0.01 mfd.
Fixed condenser, (.001 mfd.

Fixed condenser, (.0001 ifd. (Dubilier, Type 620)
Fixed condenser, 0.0005 mfi. (Dubilier, Type 620)
(Ferranti, Hydra, Loewe, T.0.0., Telsen).

Fixed condenser, 0.0001 nfd. (Duhilier, Type 670)

(Dubilier, Type 620)
(Dubilier, Type 620)

-

-

(T.C.0) ,

-

Potentiometer, 5.000 olnus
(Colvern. Choule Lyons, Bothermel).
Semi-fixed condenser, 0.0003 mid., 0.0u02 wrd. (R.I.
(Formo).

(Watmel)

-

" Varicap '")

-

S5-way insuwiated connector (Wiltburn)
Variable condenser, 1,.0005 wid., S-pang. ~creened, superhet,

type. with trimmers on the right {British Radiophone)

-

1 Slow-motion dial, for ahove (British Radiophone)
2 Metallised resistances, 100 ohms, 1 watt (Dubitier)
3 Metallised resistances, 1,000 ohms. 1 watt (Dubilier)
1 Metallised resistance, ¢,000 olius, | watt (Dubilier)
1 Melallised resistance, 25000 oluns, 1 watt (Dubilier)
1 Metallised resistance, 30,000 olims, 1 watt (Duhilier)
2 Metallised resistances, 250,000 oluns, 1 watt (Dubitier)
1 Metallised resistance, 7.500 oluns, 2 watts (Dubilier)
1 Metallised resistance, 10.000 ohims, 2 watts ¢Dubifier)

(Colvern «trip type, Clauwde Lions).
B 13
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Features of the Set.

Seven-valve A.C. superheterodyne with single tuning
control.

Vartable-mu H F. stage ; screen-grid first detector ;
trivde oscillator ; variable-mu I.F.; power grid
and detector ; tuned tone-corrector valve and
triode output stage.

.
|
|
|
i
.
i
.

Eight tuned circuits with band-pass intermediate 5
frequency tuning.  Oscillator tuning kept in step |

by specially shaped vanes in gang condenscr. :

Volume control by bias variation on both variable- |

nt valves. ) :

Local-distance switch and provision for free field :

current for moving-coil loud speaker.  Undis-
torted output 2,500 milliwatts. :

3 I.F. transformers, 10 k.c.
6 Valve-holders, 5-pin

1 H.F. choke

1 H.F. choke

1 Battery cabie, 7-way

(Colvern ‘' Colverdynes )
(Clix chassis-mounting type)
(Wearite, Type HFO)
(McMichael Binocular Junior)
(Harbros)
(Belling-Leey,

1 Set of B.P. canned coils (Varley ‘' Square Peak " BP19)
4 Ebonite shrouded terminals (Belling-Lee, Type B)
(Burton, Clix. Eelex, lgranie, Swain).

1 Change-over switch (Claude Lyons, B.A.T. 729)
1 Switch (Claude Lyons, B.A.T. 728)
Metal screened sieeving (Goitone)

lfarbros).
1200501 i X dh.

(Leweos,
1 Venesta board, alnminium rfaced,
1 Panel, oak faced ply. Hin.xolin.
Pivwood ling serews, wire, systoflex.

(Peto Scott)
(Peto Scott)

ete., ete.

ELIMINATOR.

(Clix chassis-mounting type)
(Dubilier, Type LSA)
(Dubilier, Type LSB)
(Dubilier, Type LSA)
(Dubilier, Type BC)
(Dubilier, Type BB) -
(Sound Sales)

4 Valve-holiders, 5-pin
1 Fixed condenser, 2 mid., 1.000 volt, D.C. test
1 Fixed condenser, 2 mid.. 500 voit, D.C. test

2 Fixed condensers, 4 mid., 1,000 voit. D.C. test
1 Fixed condenser, 2 mld., 500 volt, 11.C. test

1 Fixed condenser, 1 infd., 400 volt, D.C, test

1 L.F. choke, 10 henrys

(Ferranti B2)

1 L.F. choke, 30 20 henrys R.l. ** Hypercore ')

(
1 Mains transformer, 210,240 volts, 40/100 cycles, 3504-350 volts,
100 mA., 4 volts & amps. centre-tapped, 4 volts 22 amps.
amp.

ecentre-tapped, 4 volts 1 centre-tapped,  with

sereened primary (Chaltis)

The output stage
and eliminator
equipment are
built as a separ-
ate unit and
joined to the re-
ceiver by mul-
tiple cable in
conjunction
with a 5-pin plug
and flush-
mounting valve-
holder.

2 Plugs, 3-pin (Buigin, pP9)
1 L.F. transformer (Ferranti, AF5)
1 Metallised resistance, 10.000 oluns, 1T watt (Dubilier)
1 Metallised resistance, 30,000 olims. 1 watt (Dubilier)
1 Metailised resistance, 700 ohms, 2 wutts (Dubitier)
1 Metallised resistance, 1,000 olims, 2 watts (Dubilier)
1 Metallised resistance, 25,000 nlins, 3 watts (Dubilier)

(Colvern strip type, Clande Lyous).
Venesta board, aluminium faced, 9in. x124in.x2in.
Plywood gin., serews, wire, <ystoflex, ete., ete.
Valves: 2 Mareemi V.M.S, 1 Marconi M.S.4 1 Mnlard 164V
2 Muollard 354V, 1 Osram PX4, 1 Mazda UIF120/350.

Approximate cost of partz cexeluding valves), 17 gns.

-
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Four-valve Battery-operated Transportable Receiver.

HE self-contained battery-
operated receiver has
= always enjoyed a large
measure of popularity, as
undonbtedly it will continue to do,
for, Dbeing entirely independent of
the orthodox aerial and earth con-
nection, it can be used anywhere
and at any time, During the past
year or so such far-recaching im-
provements have been made in the
design of battery valves that to-dav
the  sclf-contained set  compares
very favourably iudeed with many
receivers requirmg the addition of an
external acrial and earth.
The cabinet work and general
finish have not escaped the atten-

tion of the designers, for, no
matter how efficient the elec-
trical circuits may be, final judg-
ment  will  be  influenced  always

by the appearance. So far as this
applies to the Portadyne Challenger
transportable set, first impressions
are definitely favourable; the well-
made walnut cabinet is both attrac-
tive and modern in its conception,
the front being occupied wholly by
thie loud speaker fret, while all con-
trols are grouped on a small recessed
panel let into the top of the cabinet.
Normally, thesz are obscured by a
. hineged lid.

The sct is entirely self-contained.
and, although sockets are provided
at the back for the attachment of
an external aerial and earth, it is
doubtful if any material advantage
is to be gained by their use. For,
despite the tact that one H.F. stage
only is employed, an exceedingly
high order of sensitivity has been
altained, so that most of the prin-
cipal British and Eunropean broad-
cast stations can be received on the
frame at good strength.

A straightforward four-valve cirenit
1s used with, as stated above, onve
H.F. stage coupled by a tuned-grid
circuit to a grid detector, Following
this are two transformer-coupled
IL..F. amplifiers, with the loud
speaker, consisting of a Celestion
movement. connected directly in the

FEATURES.

General.—Self-contained four-valve
receiver, batlery - operated, wave - band
switching, cone loud speaker, roller-
bearing turntable.

Circuit.—One H.F. stage, tuned grid
coupling, grid delector, two L.F. ampli-

fiers with transformer coupling. Vari-
able-coil reaction.
Controls. — Semi - ganged tuning,

coinbined wave-change ana
swilch, reaction conftrol.

“on-off "’

Price.—£12 17 ¢.
Makers.—Portadyne Radio Ltd.,
Gorst Road, North Acion, London,
N.W. 10,

anode circuit of the output valve.

It is interesting to note that reac-
tion 1s obtained by means of a
variable coil, which in this particu-
lar case is fully justitied, as re-
gencration is under perfect control,
the sct going  into  oscillation
smoothly aund without the slightest
trace of backlash. This perfect con-
trol of reaction is an asset when work-
ing the set in its most sensitive state.

Although the two circults are
tuned by scparate condensers, edge-
wise confrolled drum dials are fitted,
the right-hand one carryving a wave-
length-calibrated  scale.  In  addi-
tion, this has engraved on it a curved
diagonal line, while a similar line is
engraved on e transparent scale
attached to the left-hand dial. When

www americanradiohistorvy com

these lines coincide both circuits are

in step.  This method of semi-
ganging is exceptionaily  helplul

when searching for distant stations;
furthermore, the wavelength calibra-
tion is very accurate.

The selectivity is good for a set
with but two tuned circuits, as
exemplified by the fact that in the
north of London, some twelve miles

from Brookmans Park, the two
London programmes could bz
separated casily, even when the

frame aerial was set for maximum
pick-up from Brookmans Park. With
the frame turned at right-angles, five
alternative programmes were re-
ceived at good volume.

After sunset, and during the even-
ing, twenty British and Continental
stations were tuned in well on the
medium waveband, while the long
waves contributed an additional
nine. Numerous carrier waves were
passed through, a few of which
could ‘be resolved, and, under more
favourable conditions some of these
vould attain a programme value.

At the lower end of the scale, Cork
wis received well even before sunset,
while Dudapest at the upper end,
provided an enjoyable programme.
Thus the sensitivity is well main-
tained over the whole range.

Dayvlight reception is very satis-
factory indeed, as some twelve
medinm-wave stations were received
well, in addition to four on the long
waves, Radio Paris being cexcep-
tionally strong.

Provided the volume is kept
to a reasonable level, reproduc-
tion is exceptionally good for a set
of this type. Speech is clear and

crisp; there are no noticeable
resonances, while the upper and
middle registers of orchestral

passages are well snpported by the
bass response.  Ou the whole, the
reproduction is  exceedingly well
balanced. It should be stated that
these results are not achicved at the
expense of the H.T. battery, as the
total anode current is but a shade
under 7 mA\.
B 14
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TRANSPORTABLE RECEIVER WITH GOOD ALL-ROUND PERFORMANCE.

,_l',_, COIL

1 -OH.T+
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=¥ % 1 I J
H.F C. REACTION | i
=
= ? é i

SEMI=CANCED TUNING CONTROLS WITH
WAVELENGTH-CALIBRATED SCALES -
7

REACTION CONTROL

" WAVERANGE
AND

TUNED CRID _ | (I8 A i ON-OFF SwiTCH
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REACTION COIiL
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FRAME TUNING

CONDENSER
HF TUNING |
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HF  CHOKE -
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|
HF. VALVE
VALVE PLATFORM

MOUNTED ON
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EXTERNAL

AERIAL AND EARTH st LF VALVE

Hird

The circuit diagram and chassis details. The inclusion of wavelength calibration
is an interesting refinement.
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GERMAN SHORT-WAVE DEVELOPMENTS. The new short-wave transmitter

which has just
Company.

Sponsored Programmes for
Europe.
HE most formidable move yet towards
the establishment of pan-European
advertising over the ether will he made
within the next few weeks when the new
Luxembourg 200 - kilowatt  transmitter
begins testing. According to exclusive in-
formation from Luxembourg, we learu that
the station authorities are establishing a
network of agencies for the collection of
advertisements and sponsored programmes
from all parts of Europe.

The company operating the station is
controlled by French capital, and its
divector is M. Henri Ktienne, the founder
and former managing editor of the well-
known IFrench radio  jowrnal, L'.dn-
fenne.  Contracts have already been
arranged with the Havas Agency for
I'rench publicity aud news, while German
news will be supplied by the Wollifs-
bureau. German sponsored programmes
will be obtained through the semi-official
Reichpostreklame. Thus in Germauy a
semi-State body will be obtaining adver-
tisements from German firms for a foreign
station, the German stations declining to
accept more than a very limited amount
of publicity material, and that only in the
mornings.

The wavelength of Luxembourg will be
1,250 metres, At present tests are being
carried out on the same wavelength on a
small transmitter between 17.30 and 18.00
(G.MLUTL).

The Four Million Mark.
GERMAN licence  figures  reached

4,000,000 on March 1st. though it
is  worth notine that 350,000 of the

licences are held by invalids and unem-
ploved  persuns.

scen completed for the German Reichspost by the Telefunken
Test transmissions are to begin shortly.

Amateur Radio Film.

PROB;\BLY the first sound film deal-

ing with amateur radio activities is
now heing shown at a number of London
cinemas and will four the provinces dur-
ing April and May. The film is released
in the Gaumont *‘ Sound Mirror 7 (No.
79). and shows Myr. 11 L. O Hefferuan,
the well-known operator, at work at his
station G5BY at Croydon.

America Bars Baird
Television.

UR  Washington correspondent  rve-

ports that the .8, Federal Radio
Commission has barred the introduction
into America of John Logie Baird's tele-
vision system.  The Comnussion held
that, although the application was in the
name of WAMCA. an American company,
the proposed station wonld be operated
jointly with DBaird Television Corpora-
tion, Ltd., a British concern. Accord-
ing to the Commission the granting of
a licence would, in effect, give undue
authority to the British company in
violation of the section of the Radio Law
prohibiting alien ownership or director-
ates of companies holding wavelength
privileges in the United States.

¢« Radio-Rouen.”
ADIO-ROUEN *" is the title given
to an association of listeners who
hope to provide the capital of Normandy
with a studio ultimately to be connected
to one ol the State broadcasting stations.
A cynical French journal, which, it seems
to us, might be better emploved in encour-
aging radio developments, compaves this
first step with * the purchase of a can of
petrol prior to the acquisition of an auto-
mobile.”’

wirRAL Ao anEachabictary com

Events of the Week

in DBrief Review.

Broadcasting the Koran.

HE development of wireless seems to

be overcoming Turkey’s most sacied
prejudices and traditions.  Recently, for
the first time in history, verses of the
Koran, translated iuto Turkish and sung
in the Saint Sophia Mosque, were hroad-
cast by the Stamboul Station.

The Parlimmentary buildings in Ankara
have ngw been cquipped with amplifying
apparatus.  Three microphones in  the
great hall are connected to two powerful
amplifiers, which not only make all
speeches andible in every part of the
Chamber of Deputies, but transmit them
to the Palace of the President of the Re-
public and to the Administrative build-
ings in the surronnding district.

The Telephone Habit.
WISS listeners are unambitious so far
as long-distance listening and alter-

native programmes are concerned, for,
according to statistics, 5.8 per cent. of
the population receive their programmes

by telephone, only 3.8 per cent. using
wireless sets.
The Flash-Arc.
HIS  Flash-Arc in High Power

Valves”" 1s the title of the paper
by Mr. B. 8. Gossling, M.A., to be read
at the meeting at 6 o’clock this evening of
the Wireless Section of the Institution of
Electrical Engineers.

At 7 p.m. on Friday next, April 8th, a
paper by Rlr. H. R. Haxl)ott,le B.Se.
{lEng.), o ““ Some Acoustic and Tel(\ph(me
Measurements,”” will be read at a joinut
meeting of the Wireless Section and the
Meter and Instrument Section.

Germans Decline Soviet Offer.

HE Russian breadcasting authorities

recently approached the German
Reichrundfunk offering transmissions from
the Leningrad Opera House. In declin-
ing the offer, the Germans advanced as
the main ohjection that there ure no direct
land lines from Leningrad to Germany
which would be good enough to transmit
musical frequencies. According to our
Berlin correspondent, the Geriman authori-
ties are emphatic in their denial of uny
desire to relay Russian programmes.

Gramophone Companies’
Scheme.
A SCHEMIE to centralise the manufac-

ture of the products of Colmbia
Graphophonz Company, the Gramophone
Company, and the Marconiphone Company
is in progress. Under the scheme the
Electric and Musical Industries, Ltd.,
will pool the scientific and manufacturing
resources of the three companies with a
view to general economy and increased
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efficiency. Manufacture will take place at
the E.M.T. factories at Hayes. The pro-
ducts to be dealt with in this way will
be radio-gramophones, gramophones, and
records. The work will be transferred
from the existing factories. Where pos-

sible, transference of labour is being
mwade.  The scheme, it is stated. will not

affect the separate entities of the three
companies.

Hindenburg, Too!

1\/ DOUMERGUE, the former Presi-
« dent of France, has a rival wive-
less < fan’’ in the person of President
Hindenburg. The recent electoral cam-
paign in Germany has revealed the fact
that every evening at 9 o'clock, after a
day erowded with receptions, conferences,
and other State functions, Germany’s
“grand old man”’ sits down by his wire-
less set and delights in tuning in various
German stations. It appears that the
President generally selects programmes
of light music and popular songs. thongh
a military march from any transmitter is
a sure magnet. To some extent the
President is a prisoner of the State, but
he considers that radio restores to him
much of his liberty. .

Broadcasting {from a Train.

HE limit in broadcast stunts seems to

have been reached by the Anerican
(Columbia  Broadcasting  System  on
Sunday evening, March 27th, when a
nation-wide hroadcast was provided by
an orchestra in a dining car of the Wash-
ington to Baltimore express train. The
programme was picked up by a number
of short-wave stations along the route, a
sliort-wave transmitter being carried on
the train  T'he preliminary tests appar-
ently showed that practically the full
range of orchestral and musical fre-
quernicies could be relayed from the train
withont too much distortion or loss of
“tone,” but it is not mentioned whether
the roar of the moving vehicle also came
over at a satisfactory volume. Unless
this were the case, it seems to uns that
the experiment must have failed in its
object, if any.

Would They Pay?

VERY bold step has been taken by

the Sanabria Television Corporation
of Chicago. In advertisements in the
Press the Corporation is asking, some-
what timidly, whether listeners would
be willing to pay a small monthly sum
for the sake of receiving good television
entertainment.

It is comimon knowledge that the
average American listener looks with
hiorror on the slavish licence system of
Europe, and fails to understand why the
man in the street should not be allowed
to tap the *Iree ether ” without pay-
ment,  Recognising this psychological
obstacle, the Corporvation puts its request
in this form : “ Would you pay a small
monthly sum, which would be charged on
much the same basis as yowr gas and
electric bills, for the privilege of seeing
the world’s greatest entertainment and
athletic events, as well as world news,
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the minute it happens,
homes?

Readers of the advertisements are asked
to indicatle their vreactions, either by
letter or on the accompanying coupon, At
present the replies are heing kept secret.

right in your

Battery Eliminators :

U.S. Patent Decision.
NLESS the Supreme Court reveises
the latest decision of the Circuit

Court of Appeals at Philadelphia. holding
that the * socket power unit’” now com-
monly used to eliminate batteries in radio
receiving sets has not beeu infringed by the
Radio Corporation of America, dreams of
vast viches for the two men claiming to
he the inventors of the device appear to
have gone glimmering, writes our Wash-
ington correspondent.

Royalties on practically every set ever
produced which derives its power from
house alternating current lighting mains
would have heen due to Percival D.
Lowell, Fruancis W. Dunmore, and the
Dubitier Condenser Corporation had they
won the suit. It has been estimated that
$10.000.000 was involved.

The decision of the Court of Appeals
has been awaited nearly two years.

Recourse is now open for Lowell and
Dunmere, who licensed Dubilier to use
their patent with a condition that
Dubilier finance the litigation. only to
the Supreme Conrt of the United Stuates.
Whether they will appeal remains ftor
their lawyvers to decide.

A Lively Programme.

ESPITE the fame of the Eiffel Tower

station as an efficient distributor of
telegraphic and telephonic information.
the French radio jowrnal, flaut Darleur,
contends that the broadceasting  studio
lachs the atmosphere desirable for pre-
sentmyg artistic programunes.  On March
21st, at one of a series of concerts spon-
sored by our contempovary, the pro-

L
Y
—

gramme  began in a rather ‘feverish
atmosphere ’ as the vesult of a dispute
between two announcers. This circum-
stance may explain why Mile. Suzanne
Feyrou. shile singing her first number,
hegan to swoon, and, ¢ atter several oscil-
lations, fell heavily in front of the micro-
phone.””  Apparently the announcer at
once closed the microphone circuit.  When
the singer had recoveved conscionsness,
AMlle. Berthe Sylva resumed the concert
with ““ Les Poupées de Minuit,”” but she
broke down willi emotion. Twe male
singers were left to complete the concert.
What the Haut Parlewr objects to is not
that the distressing incident should have
occurved, but that it is being accused of
having staged the affair to obtain special
publicity !

Radio Reparations.
[GURES just issued vegarding Ger-
many’'s reparation payments Lo France

during 1931 reveal that * payments in
kind 7 included 11,152 tons of wireless,
telephonic, telegraphic, and electric sup-
plies.

Little Tale.

HE other day a very perturbed mem-

ber of the staff of a Paris broad-
casting station upbraided an anmouncer
for want of care in his remarks at the
microphone.  The offender had just an-
nounced the formation of a new musical
group kuowu as the Mozart Cirele (Cyele
Mozart).

“Regardez!”’ exclaimed the
one. “Free advertisements are
bidden! Who is the wmaker of
bicycle? ™

clever
for-
this

The Barnyard Club.
HE social spivit has always been well
to the fove in American amateur radio,
and clubs of all kinds abound withiu the
ranks of the American Radiv Relay

SOMETHING NEW. This picture is not a variation on the  wireless in coalmine ’

theme.

B

It shows a party of Australian ‘*0.B."" men trying to interest listeners

with a description of a cable tunnel below the streets of Melbourne.
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League.  The most unusnal. however,
appears to be the Bavnyard Club, formed
hy a group of amateurs in the 9th Radio
Bistrict.  To be eligible for membership
i transmitter mnst own call letters with
a zoological significance. and at present
the eleven amateurs to qualify hold
WS call-signs. Jollowed  respectively
by the letters BUL, CAT, COW, DOG,
bUC. EGG. FLY, HEN, HOU, HOS,
and OX. ’

DEAFNESS TREATED BY

HAT is radio doing for
the deaf?”  was the
question recently raised in
The Wireless World. The answer is
that progress of a very definite
character has been made during the
past year.. The fundamental dis-
covery s that the deliberate intro-
duction of distortion into the audible
spectrum is of as much practical
value to the deaf person as the
deliberate introduction of distortion
into the optical svstem of a person

b et ol

A hearing aid, constructed of wireless
components, which can be adjusted to
suit a patient’s prescription.

suffering  from  defective  vision,
whicli is the modern treatment for
all cases of astigmatism.

A person requirlng a  paiv of
speclacles goes 1o an optician and
has his sight tested ; a prescription
is made, and a pair of lenses are
subsequently  delivered, with  the
assurance that thev will suit the
person.for whom they are intended ;
but until recently the vending of deat
aids has been done on unscientific
lines, which explains why one finds
so many deaf people with a number
of instruments lying aboutl unused.
The reason for this becomes clear if
we make a little practical cxperi-
ment by wearing another person’s
spectacles. Haphazard methods can
be just as ineffective in the sclection
of deaf aids as in the choice of

Wireless
World

Radio in the Cradle.

N unusual honour has come to Henry

Lee Carter. of Rochester, New York,
who is reputed to be the world's voungest
licensed radio transmitter. This child of
ten years has been appointed an official
relay operator of the American Radio
Relay Leagiie. a distinetion held hy only
4 per cent. of the total mmber of leensed
amatenrs  in o the  United  States  and
Canada,

By A CORRESPONDENT.

spectacles s each patient must be pre-
scribed for individually.

In a hearing device based on
wireless principles, which has been
produced by Radio Aid, Ltd., the
characteristics may be altered at will

by the manipulation of filter circenits’

to a prescription.

The characteristic of cach instru-
ment is laken by a  laboratory
apparatus similar to that employed
in racdio practice for ascertaining the
performance  of  amplifiers,  Jond
speakers, etc., so that the overall
response characteristic of each deaf
aid is known to a fine limit.  The
remaining piece of apparatus re-
guired {o complete the system  of

“scientifically  preseribed  hearing
aids for the Deaf” is the Audio-
graph, shown Dbelow.  This con-

sists of o small oscilator with a
five-octave frequency range wherehy
a patient’s minimum acuity may be
plotted by means of a calibrated out-
put for cach half-oclave. The Audio-
graph also includes a deaf-aid cir-
cuit with scven different filter cireuits
so that the cffect of each filter may
be demonstrated to the patient.

The Aundiograph has been made
conveniently portable, and can be

The Audiograph hearing tester.
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Light Cells.

b TGIT Sensitive Cells in the Seryien

of Man " is the title of thie lecture
to be given by Dr. Frederick H. Con-
stable, F.Inst. P, this evening (Wednes-
day) at 8 o'clock, al the Royval Society
ol MArts, John Street, Adelphi, London.
W..2. The paper will be illustrated hy
lantern slides and  experiments: speci-
mens of Radiovisor and other apparatux
will also he exhibited,

METHODS.

sent to any part of the world for
the purpose ol making prescriptions.
This means that a hearing aid can
now be built to a prescription sent
by post, which is of enormous valu.
to sufferers i Colonial or remote
districts. Tt is understood that, in
due course, every impm‘tant town
will have its representative properly
trained in the use of the Audioeraph
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A typical audiograph chert. The
patient in this case suffers from

aural stigmatism.

and with a good general knowledge
of the problems which beset the deaf,

There shonld be good openings for
any young man with practical ex-
perience in radio wishing to take up
this work as a profession.

A small oscillator with a five-octave frequency
range enables the patient's aural perception to be plotted by means of a
calibrated output,
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Nuts to Crack

Instructive Problems and their Solution.

HE prosent serics has been started by The Wire-

less World for the benefit of readers who like 1o

work out little problems for themsclves 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 29 to 31 have been pre-
viously given, and below the answers appear, whilst
another set of problems is included this week for treat-
ment in the next instalment.

QUESTION 2g.—A certain voltmeter has a resistance of
64 ohms per volt. If the maximum reading on the
metet is 100 volts, how much current will be passed
at full-scale deflection?

Answer—15.6 mA.

Both moving-iron and moving-coil meters depend for
their action on ihe magnetic effects produced when an
clectric current passes throngh a coil.  This electro-
magncetic action, however, has no effect on direct cur-
rent, and will not concern us in using the instrument
except, of course, in actuating the necdle pointer. We
may simply treat the voltmeter as a pure resistance which
has, in addition, the property of indicating the P.D.
existing between its terminals.  The amount of the re-
sistance varics considerably between different types of
instrument. The usual method of rating it is to state
the number of ohms resistance {or every volt scaled on
the instrument. In onr example, this rating is 64 ohms
per volt, and, since the meter will read np to 100 volts,
the total resistance will be 604 x 100, or 6,400 ohms.
Note that this resistance is always operative in the meler
whatever lhe aclual scale reading may be. In other
words, whenever we apply this meter to measurce the
P.D. between two points, we thereby connect them by
a new shunt path of 6,400 ohms in addition to whatever
1esistance may originally have been between them.  The
introduction of this shunt is, of course, the whole snag
in using voltmeters of the magnetic type ; as soon as the
instrument is applied, current is diverted through it, and
complications ensuc! The remedy is naturally to usc
a meter of as high a resistance as possible, but, even so,
the difficulty is never entirely surmounted.

The resistance of the present meter is 6,400 ohms,
and, assuming it to register correctly the presence of 100
volts across its terminals, the current passed by the
instrument at full-scale deflection is simply deduced from
Ohm'’s law, i.e.:

E 100
== """ = o0.0150 ampere
R 6.400 : I
= 15.0 mA\.
B 1y

QuesTioN 30.—If the voltmeter in question were placed
across an H.T. battery of 100 volts and internal
resistance 500 ohms, what would be the meter read-
ing, and how much current would be passed by the
instrument? ’ '

Answer—g3 volts.  14.5 mA.

[n the diagram the internal resistance of the batter
. b .
ix shown for couvenience as external to the c.nd.;

The P.D. of the
battery as
measured by
(85 wollinse 5,400 OMMS J
is 93 volts. N\

\J)

the voltmeter V being applied across the whole. Since
the meter resistance is 6,400 ohms, the total resistance
in the cirenit which must be overcome by the c.m.f. of
160 volts is 500 + 6,4c0, or 6,9co ohms.

Accordingly, when the meter is in position, the cur-
rent passing is

I 100
R = (WO = 0.014)3 A== T4.5 mA.

But it was found above that the maximum possiblz
current of 15.6 mA. is taken by the meter when the P.D.
across it 1s 100 volts.

Therefore, when connecled to the battery, the P.D.
14.5
15.0
The same result may be obtained in another way by

across it will be

X 100, or g3 volts (approx.).

considering the diagram already referred to. The total,

c.m.f. in the circuit, viz., 100 volts, is apportioned be-
tween the meter resistance and the internal resistance
of the battery in the ratio of 0,400 to 500.

. 6,400
I.e., the voltage drop across Vois 2490 o
¢ 0,400 + 500
6‘40f the whole. Therefore, the P.D. across the meter
59

Y . " .
is 0—4 x T00=03 volts (approx.) as before. The remain-

ing 7 volts of the battery e.m.{. 1s, of course, lost in
overcoming the internal resistance, '

The P.D. between the battery terminals when the
meter is in circuit is, actually, only g3 volts. This figure
depends partly on the internal resistance and partly
on the nature of the load imposed on the battery. In
the casc we are considering, the latter is simply the
resistance of the meter itself, since the battery is other-
wise entirely on open circuit. It will be seen in the
next problem how the P.D. may be altered by the use
of a different meter.
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QUESTION 31.—If a 100-volt meter rated at 1,000 ohms
per volt were applied to the same battery, what
would be the reading and the current taken?

Answer—og9.5 volts; 0.gg5 mA.

This voltmeter is a *“ high-resistance *” instrument, and
its resistance is obviously 100 x 1,000, or 100,000 ohms.

Referring once more to the figure, it will be seen that
the total resistance in the circuit when the meter is con-
nected is now 100,500 ohms. The P.D. across the
100,000

meter is, therefore, — "= of the total em.f. ic.,
100,500

1,000

———— X 100, OI ¢g.5 volts,

1.005 -

Again, the current in amperes is given by dividing
the total em.f. in the circuit (100 volts) by the total

Wireless
World
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resistance (100,500 ohms).  This gives 0.000ggs ampere,
or 0.995 mA. The same result may be obtained by
dividing the P.D. across the meter (found above to be
99.5 volts) by the meter resistance (100,000 ohms).

NEXT SERIES OF PROBLEMS.

QuEsTION 32.—1t is desired io operate a power-grid detector
valve with 100 volts on the plate and a mean anode current
in the neighbourheod of 8 mA. If the H.T. supply is 260 volts,
what value of feed resistance would be required in the anode
lead, and what power must it be able to handle?

QUESTION 33.—A iour-valve set is supplied with filament
current from an accumulator the voltage of which is 2.04
when the set is running. If one of the valves is rated to take
0.12 ampere at 1.8 volts, how should it be connected to the
filament supply? :

QUESTION 34.—A resistance of 50,000 ohms is rated to take
20 watts. What is (a) the maximum direct current that may
be passed through it without danger, and (b) the maximumi
amplitude of A.C. that may he similarly passed?

NUTCRACKLK,

“TALKATOME” HOME TALKIES.

Synchronised Turntable for Converting Silent Film Projectors.

OME cinema enthusiasts who have 16 mmn. pro-
Jectors will doubtless be interested in the recently
introduced ** Talkatome’' equipment, by means

of which their apparatus may be converted from ** silent
film” {o **talkie.” )

The essential part of the new system consists of a syn-
chronised turntable for large-diameter disc records,
which are run at 331 revolutions per* minute by means
of a flexible coupling linked to the projector sprocket
spindle.  Tone and volume

controls, as well as a Varley

\

to correct the turmable speed. Synchronism of film and
sound at the moment of starting is ensured by a clear
indicating mark on the record and a “‘start’’ indicator
on the film. Operation seems to be entirely simple and
straightforward, and perfect synchronism is maintained.

The success of an appliance of this sort obviously de-
pends to some extent on the availability of a lending
library of films, embracing a range of subjects catering
for all tastes. Realising this, the manufacturers (British

The ** Talkatome **sound-reproducing equipment coupled
to a standard home cinema projector.
a special mains-operated amplifier and a combined
screen and loud speaker ;
a suitable radio set or

On the left are

these are needed only when
radio-gramophone is not

available

pick-up, are all included, and the only extra clectrical
connections necessary are leads between the turntable
and the pick-up terminals of an existing radio recciver
or radio-gramophone, and to the mains for supplying
current to a lamp.

Practically any of the well-known projectors—Ensign,
Kodascope, Bell and Howell, etc.—may be operated
with the “Talkatome’’ ; where neccssary a small gear
box is supplied with the coupling mechanism in order

Talkatome, Ltd., Wells Street, Jermyn Street, London,
5.W.1), have already prepared a well-chosen nucleus,
comprising travel, educational, comedy, and other films,
including a number of examples from the Co-Optimists’
repertoire.’

The complete synchronised turntable costs 25 guineas ;
a special amplifier and a combined screen loud speaker
are also available for purchasers who do not already
possess suitable apparatus. :

B 20
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Broadcast Brevities

By Our Special Correspondent.

Next Winter’s International Relays.
\/VITH the general improvement in the

land lines on the Continent. elaborate

arrangements  arve  already in contem-
plation  for international  rvelays next
winter. [ hear that the B.B.C. s

especially interested in the possibilities
of securing first haud operatic perform-
ances from those homes of opera. Ger-
many and Austria. .\t present no relays
have been actually arranged. but as soon
as work on the southern European section
of the land-lines svstem is completed, the
hroadeasting ovgamsation will get busy
on a scheme of mutual co-operation.

Copyright Anomalies.

Apart from  technical difficulties  in
these big European schemes, there is the
copyright question. At present. all kinds
of unomalies exist: for example, several
performers in a Vienua opera might be
Leard in Britain, whilte it would be neces-
sary to  fade out " others whose con-
tracts forbade them to broadeast except
in certain countries.

I am glad to hear that the copyright
question will come up for consideration at
the hiternational Wireless Conference at
Madrid in September.

Problems for Madrid Delegates.

This five-yearly event (the lust Confer-
ence of the kind was at Washington in
1927) prouiises to assmue even more im-
portance this summer, particularly from
the point of view of the hroadeast
listener.  The only danger is that. with
so many aspects of wireless to discuss.
the delegates may be disinclined to give
broadeasting all the attention it deserves.
Questions which call for imperative dis-
cussion include wavelength revision and
clectrical interference.

wn () e )

Non-stop.

ACK PAYNE and his hovs made a

nou-stop night of it on Wednesday
last. for immediately their high-speed
broadeast  programme  was  over  they

watthered up their instruments and were
wafted by clharabaue to the northein
suburbs for a music hall engagement a
few minutes Iater.

With these cowmet-like appearances and
disappearances at Savoy Il Jack Payne
i probably unique,

Composure in the Studio.

He also seems to he the only hroadcaster
who can defy the general rule that
artistes shall arrive at the studio at least
ten minutes betore they are due to appear.

The rule was formulated several years
ago when it was found that the micro-
phone ruthlessly discloses any sign  of
flurry or haste. The B.B.C. prefer that
the artistes shall have time to compose
themselves before approaching the micro-
phone.

Last Minute Improvements.
Many wrtistes elect to twrn up half an
hour or move before zero hour, and there

B 21

arve certain speakers who have been known
to arrive at least an hour beforehand with
the idea of polishing up their manuscripts
and seizing the mot juste in the studio
itself.
The Announcer’s Responsibility.
Within reasonable bounds, speakers are
allowed to alter their manuscript up to
the last moment. though in the case of

cach alteration the announcer must be
consnlted. Tt is left to the discretion of
this  umportant individual  to  decide

whether the propused alferation requires
subinission to the Talks Department.

v

35

end of Apnl. Tn these talks leaders in
many fields will tell of their early
struggles towards success, and the con-
tributors will include Lord Beaverbrook,
Lord Ashfield, the Poct Lauveate, Mr.
(. B. Cochran, and the Rt. Hon. .J. H.
Thomas.
oA i (=) (E g

¢ There are Crimes and Crimes.”
ROBABLY the most successtul of the
twelve broadeasts in the Great Plays

series whivh the B.B.C. arvanged fomr-
vears ago was ‘° There are Crimes and
Crimes,” by August  Strindberg. A

Lroadeast version by Dulcima Glasby was
given in 1928, and now Miss (ilasby has
taken the orviginal play afresh and pre-
paved a new adaptation which will he
heard on April 25th (National) and 26th
(Rewional).

Miss Glasby, whom listeners will re-

A BAND OF OSCILLATORS.

electrical oscillators. The

‘““orchestra '’

On Friday last, April 1st, Leon Theremin and
his assistants gave an orchestral concert in the Carnegie Hall, New York, using

is here seen rehearsing. Note the loud

speakers in the background.

A Trans-European Audition.
A FORMER  Zeppelin  commander.
Captain Dreithaupt. may take part
in the new © Hazard 7 series of Saturday
Broadeasts if the unusual test to which he
must submit proves satisfactory. The
Captain will go to a Berlin studio and
speak into a  microphone  connected by
trunk line to the G.P.0. in London. his
voice being relaved from thence to Savoy
. The judges will have to decide
whether the Captain’s Iuglish is suitable
for broadeasting.
Talks by Successful People.

These ** Hazard 7 tatks will not be un-
like the very successful “ Escape ' series
of last vear. the difference being that the
speakers will have wider scope in the
choice of thrilling experiences.  Another
series of talks which should have a special
appeal  to the ordinary man  will he
© Rungs of the Ladder,” beginning at the

www.americanradiohistorv.com

member as the author of * Obsession,”
has been engaged in the work of adapta-
tion for the mivrophone for five years,
and in that time has prepaved 185 long
plavs and nearly 100 shorter pieces.
2 <y “n “

Broadcasting Perpetual Youth.

HE B.B.C. have turued down the

proposal of a hearty old gentleman of
103 that he should broadcust a series of
talks on the secrvet of perpetual youth. ]
helieve the intention was to associate the
talks with a form of treatment for which
one pays money, hence the ban: all the
same, one feels sorry that a centenarian
should he left to nurse his secret in
silence, and [ have a feeling that. in due
time, when we have listened to a few
more broudeast thrillers. there will be a
public demand for rejuvenation and the
old gentleman will come into his own.
That 1s, if le can be found.
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Simplified
Aids to
Better

N the design of A.C. mains re-

cetvers it is more or less conven-
tional practice to insert protective
fuses in series with the power trans-
former primary and the supply leads.
This plan is theoretically sound, and
is generally satisactory; should a
short-circuit develop across any one
of the transformer sccondary wind-
ings, thq fuse
will ““ blow.”’

It is hardly
an  exaggera-
tion to say
that auy prac-
tical system of fusing must include
a priumary fuse, or, better, a pair of
fuses, which affords enough protec-
tion to satisfy most requirements.
But, useful as this simple arrange-
ment can be, it does not altogether
obviate the risk of damaged compo-
nents in the H.T. feed circuits in the
event of a partial short-circuit. Here
we are always dealing with resist-
ances of more or less high value,
and with relatively small currents,
and an overload of perhaps two or
three hundred per cent. in an indi-
vidual anode circuit may be respon-
sible for a very small percentage in-
crease in the current flowing in the
primary circuit. Therefore, as a
supplement to primary fuses, it is
worth while to consider the fitting of
extra fuses in the H.T. circuits. As
an additional reason for doing so at
the present time, it may be pointed
out that very satisfactory fuses which
arc designed to deal with the rela-
tively small currents handled in the
circuits in question are now manu-
factured by several firms.

SAFETY FUSES
FOR
A.C. SETS.

Reception.

It is not suggested for a moment
that it is worth while going to the
trouble of fitting a fuse in every
anode circuit, but it is urged that
something more than the ordimmary
precautions are likely to be worth
while in an ambitious set where a
good deal of energy is handled,
especially when the receiver is of an
experimental nature, where altera-
tions in the eircuit arc constantly
being made. -

In sets cmploying a  full-wave
valve rectifier there can be little
doubt that tlie best position for extra
fuses is directly in the leads between
the H.'T. transformer sccondary ter-
minals and each of the anades of the
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Fig. 1. —Fuses connected in series with

the rectifier anodes as an additional

precaution against the effects of H.T.
short-circuits.

valves. as indicated in Fig. 1. Almost
complete protection is afforded ; cven
the rectifying valve itself is safe-
gnarded against an overload.
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\ HEN a sclf-contained portable

set, of the type in which the
acrial and loud speaker are mounted
in the lid, begins to give trouble
or suddenly  becomes  completely
sitent,  expericuice  shows  that  the
fault may often be altributed to a
defective connection  between  the
frame aerial ov lond speaker and the

preres e s e, TOCEIVET UL,
These leads

" PO;%‘XELE ' are sometimes
HINTS . arrangeced

in such a way
that thev are
subjected to stresses when the lid
iz opened and closed. and thus they
develop a tendency after continued
use to fracture at the point of flex-
ing.

In the case of some of the cheaper
portable sets it may be found that
the frame-nerial leads are taken to
a pair of sockets mounted close to-
gether on a small terminal panel of
very indifferent insulating material.
Occasionally, efficicney can be im-
proved to a noticeable extent by re-
moving: the sockets  entirely  and
bl]l)Sllhltll]Q’ divect  connections by
means  of  flexible wire of good
quality between the two units. It
may be necessary o knot the flex
in order to prevent it pulling through
the hole.

When a portable set shows a
tendency towards instability, or to-
wards the production of a continuous
high-pitched whistle which is more
or less unaffected by tuning, it is
worth  while  trying  the use of
screcned wire for the loud speaker
connections.  Relatively high  self-
capacity in these leads is a matter
of small importance, and so the type
of armoured wire sold for motor car
work is suitable, and there is no nced
fo employ the low-capacity wire
which is nowadays recommended for
use in H.F. circnits. Needless to
sav, the screening should be earthed
by as short a path as possible,

R 22
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IT will be fairly obvious that a loud
speaker feed condenser, working
in conjunction with a choke filter
output system, is called upon to with-
stand the full D.C. voltage that is
applied to the anode of the output
valve when the conventional method
of connection, as shown in Fig. 2 (a)
is employed. Consequently, a rela-

P — tively expen-

B

CONDENSER nust norm-
ECONOMY.

ally be chos:n
for this posi-
tion in a modern high-power output
stage. Superimposed upon the D.C.

Tig. 2.—Alternative connections of
choke-filter output circuits.

voltage there are also the amplified
speech-frequency  voltages built up
across the choke, and so it will be
seen that the feed condenser has no
casy task.

The method of connection in ques-
tion has the important advantage
that the anode circuit is to a great
extent ““ decoupled”” when the loud
speaker is fed in this way ; signal fre-
quency impulses are largely deflected
from the source of H.T. supply by
the action of the choke.

When the extra  decoupling
afforded by ““earthing” the loud
speaker is not necessary, the output
circuit may be rearranged as in Fig.
2 (b). Here the choke filter output
does not contribute anything towards
decoupling the H.T. feed circuits, but
practically no D.C. voltage is applied
to the condenser, which niay accord-
ingly be of the low-voltage type.

L 23
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This is an argument in favour of
arranging a pentode output circuit
with a centre-tapped choke, as in Fig.
2 (b), with the low-potential end of
the loud speaker joined to H.T. plus
instead of to earth. In this particular
case the loss of decoupling, as com-
pared with the alternative scheme,
is in any case negligible.  Gf course,
an extra condenser may be inserted
in the second connection to the loud
speaker, in order to isolate the instru-
ment from D.C. voltages, but by
doing this the advantage of economy
is lost.

THE complete theoretical diagram
of a mains-operated receiver—
even of a simple two-valve set—may
appear to the uninitiated to be an
alarmingly complicated affair, but its
apparent complexity will almost
always Dbe dissipated when the
various individual circuits of which
the whole is composed are considered
one by one.
It is almost

A.C. : ¥
impossible,
CIRCUITS even for the
LISSECTED. cxpert, to
......................................... ll]ﬂStCl' tl]e

cssentials of a complete circuit at a
glance ; what he does, consciously or
subconsciously, is to trace each grid
and plate circuit, noting as he does
so the method of linkage between
cach of them. The beginner, as soon
as lie appreciates the nced for a
similar procedure, will find himself
making rapid progress towards a true
understanding of the subject.  All
that he needs in order to make a
start is a knowledge of what is com-
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prised in grid and plate circuits, and,
to give himself confidence, an appre-
ciation of the fact that even the most
multi-valve set is nothing more than
a chain of many such simple circuits,
all connected in cascade.

For the benefit of those who wish
to understand the conventional repre-
sentations of receiver circuits, and
incidentally in doing so to acquire
much useful working knowledge, a
skeleton diagram is reproduced in
Fig. 3. 1In it, the main conductive
grid and anode circuit of typical H.F.
and detector stages are drawn in
heavy lines to distinguish them from
auxihiary or linking connections.

In tracing ecither of the circuits
associated with a valve, a start
should be made at the cathode ter-
minal (marked X). For instance, the
H.F. grid circuit comprises a bias
resistor shunted by a by-pass con-
denser, and a tuned circuit consist-
ing of a coil shunted by a variable
condenser ; these two components
should be regarded as a unit.

The same bias resistor is common
to the H.F. anode circuit, which is
completed through the source of H.T.
voltage and an H.F. choke. The
condenser C serves mercly to pass
on energy to the circuit connected to
the detector grid.

Referring to the detector anode
circuit, it will be seen that the D.C.
conductive path is completed through
a deconpling resistance, but if we
were considering signal frequency
energy only, it would be correct to
consider the circuit as being “‘re-
turned ”’ to cathode through the by-
pass condenser C,.

H.F.

GRID
CIRCUIT

LA D &

4
T /\dwe
A.C.

+
HT
DE
uIT

]

H.F.C. |
u

o s
4 g
GRID \ ANODE
GIRCUIT ¥ YcirGUIT]
. AGC..

DECOUPLING
RESISTANCE

Wt
?

Fig. 3.—High-frequency anc de‘:ctor stages of an A.C. receiver, with the main

grid and anode circuits in heavy lines.

The diagram is simplified by showing

separate sources of H.T. supply for each anode circuit.
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Tests

ON NEW RADIO PRODUCTS.

TRIX ** ELASTICATOR *’ STATION
INDICATOR.
modern selective receiver of
sensitivity,  so many foreign

With a
nverage

stations can he tuned-in that to identity
them all is a tedious process if one has
to rely on the announcers.
this

With a view

to  simplifying procedure Erie J.

lLever {Trix).
Ltd.. 89. Clerken-
well  Green. FLon-
don,  E.(\1, have
introduced a maost
ingenious  device,

cousisting  of &
stout cardboard
folder. on the in-

side  of which s
nirked  the  ma-
jovity of  the sta-

tions Jikely  to he
heard in this conn-
try. Thyee  col-

ums are provided,
and  the  relative
positions — of  the
various stations are
located  as  they
would  appemr  on
the tmning dial ir
the condensers used
ave log-mid-line. syuare low. or straight-
Iime frequency.  Adjaceut to each column
is a blank space in which s stretehed a
rubber strip marked  on one  side with
divisions 0-180. and on the other 0-100.
This represents the tuning scale. il is
fixed 111 position. as shown i the Jower
illustration, by drawing pins.

The procedure is to tune in  three
stations that can be definitely identified.
and then adjust the rubber strip sa that
the condenser readings full adjacent 1o
these stations on the chart. It should he
possible now (o identify any other statbn
hy comparing the chart with the cvon-
denser settings, or alternatively  foreign
stations  can be found by ascertaining
their
adjusting the reveiver accordingly.

Trix ** Elasticator '

for identifying

broadcast pro-
gramrmes.

respective  condenser settings e
Foyr

P

A section of the Elasticator showing
the flexible strip held by a pin.

very aceurate readings it might he worth
while to insert a number of drawing pins
at frequent intervals as more stations ave
tdentified.  The price of this most nsefnd
device 15 s, 6d.

STANDARD ELECTRICAL FITTINGS
FOR MAINS RECEIVERS.

Although there are mumerons specially
designed switehes. fuses, and plug and
socket connectors availahle [or incorpor-
ating inmains-operated receivers., many
of the standard electrical fittings used in
domrestic apparatus are equally well suited
for this purpose.  Owing to the special-
ised methods of mannfacturers and the
large quantities required. these fittings
are avatlahle at attractive prices.

An - exceptionally compact double-pole
mains - switeh  incorporating  {wo  fuse
liolders, which would seem to be ideal for
nse  with a power radio  gramophone.
figures among the electrical fittings made
hv J. A Crabtree and Co., Lud.. Lincoln
Works, Walsall. known as the  50-50
Switeh fuse s it is capable of hawdling op
to 10 amps. at 250 volts. but the complete
it measwres  only  34in. x4Lin x 2in.
The switch and fuses arve completelv insu-
lated. heing enclosed in a neat moulded
vase, and the price is bs. 8d.

Another useful fitting is the ** Lineoln
Switeh-socket. which is a sinale-pole quick
make-and-break switch with a two-pin
plue  attachinent. The haody of  the
switeh and the plug cansist of
bite

o aen-
wonldings, and there are no ex-

Crabtree ** 50-50 "'
posed metal parts. The S-mnp. size. fin-
ished i two colours. namely, with white
hases and hrawn covers, costs 3ds. 8d. per
dozen.  An all wown o1 all-white finizh
1s avaiboble ot o small extora charvae,

PICKETT'S  MASTER GRAND”
CABINET.

Ninee so nmany of the poputar kit and
home constinetor’s sefs now have pro-
vision for gramophone rveproduction. the
acquisition of a gramophone motor and
other associted components. together with
# suitable ealinet. provides all the neces-
sary equipnent for the construction of a

www americanradiohistorvy com

switch fuse and “ Lincoln’ switch socket.

APRIL oth, 19;2.

The

gramophone

= Mas-
cabindt

complete radio gramophone.
ter Grand 7 radio

made by Pickett’s. Albion Road. Bexley
Heath, is well suited for this purpose. as
the dimensions of the receiver compurt-
will accommndate
makes of

ment are sueh that it
most of the well-known
constrietors” sets.

Tone

Pickett's ¢ Master Grand ' radio-
gramophone cabinet finished in
polished oak.

Fhie graneapli me compartment ineisures
203m %14 m . and is a little under 4in.
high.  Immediately below is thie receiver
ampartment measuring - 2lin, x 14in.
12m, high. which gives ample clemance
hetween the gramophone motor and the
ot A vignette is fitted to the front of
this compaifioent the opening in which
will be eut to wamn-
madate the size of
the panel to he used,

The hottom com-
partment 1s  very
roomy. and inoaddi-
tion to housine the
loud  speaker.  pro-
vides ample space for
the batteries or the
mnains cquipnient, as<
the case may be. A
baffle is fitted. the
opening in which s

8. i dimmeter.

There is very little ornamentation an
the cabinet. and in this respect it i~ in
keeping’ with modern styles. but it 1< sab-
stantially made and well finished.  The
overall height is 42in.. and the price. in
pohshed oalk. is 65s.

We have received from the Electiioul
Trading  Assoeiation.  Ltd.. Aldwyeh
Honse.  Aldwyeh. London. W.C.2. an

Hlustrated falder giving all the essential
data velating to the latest rauge of E'TA
valves,  Tn all there are nineteen differ-
ent {ypes aceerpanied by their chaiacier -
istie curves,

Loy
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspendence should be addressed to the Editor, * The Wirelass World,” Dorset House, Tudor Street, E.C.4, and must be accompaniel by the writer’s name and address

SELECTIVITY AND TONE CORRECTION.

HERE is perhups a joy with many in obtaining something
for nothing. and 1 must confess, on reading the letters of
vour corvespoidents, Messrs. Skilbeck and Leng, in vour issuae
of 16th March. to a feeling that the public were to be placed
in possession of the henefit of Dr. Robhinson's inventions and
brans free of rovalty or charge.

However. the legal views expressed hy these correspandents.
although plausible, do not seem to be the considered opinion
of men **learned in the law.”

Had Mr. Skilbeck looked more closely into the matter he
would have discovered that the case he cited. Proctor r.
Bavlev, 6, R.1°.(.106, was actually reversed by appeal. and,
frrthermore, the point at issue was not applicable  to his
argument.

1f Mr. Leng's views on the subject of the scope of a patent
weve accepted, surely it would mean the death blow to inventors
and patent agents, because it would deny the existence of master
patents.

I wonder if the further advice given. and the opinions
expressed by these two correspondents ave based on a surer
foundation than their legal opinions, hut T have my doubts!

Jromley. H. W. REGINALD ROOM.

AMPLIFIERS AND ¢« TONE CORRECTION.”

SHOULD like to endorse the views expressed rvecently in

The Wireless World velative to ¢ tone corvection ™ as affect-
ing the future of amplifier design.

It is mv belief thal not only will ““tone correction ™ be
applied to the work of correcting high-note attenuation (resnl-
tant upon side-hand cutting), but it will be culled upon also
to make good the limitations of such devices as * pick-ups.”’
“ wramophone records.” * microphones,” *“loud speakers.” etc.

T will go farther and say that the principle will find a use
in the alleviating of covtain types of acoustic imperfections.

The principle of * tone correction ” has not enjoyed much
favour in the past hecause it has heen generally helieved that
a quost of ** linear response ™ for every component was the only
logical and  scientifically correct approach  towands realistie
reproduction,

In the licht of present-day knowledge it is only too obvious
that perfect lincar response from every component is never
likely to hecome commercially practicable,

Modern components aud accessories give exceedingly  goad
frequency response. covering as they do. in many cases. a hund
of trequencies from 50 to 6.000 cyeles. with perhaps not more
than 6 decibels attenuation at the extremities; nevertheless.
this range of frequencies 1s inadeguate and must be extended.

It is obvious that the principle of * tone correction ™ must
be called in. since it offers a simple. cheap, and scientifically
corvect method of dealing with the problem.

In order to understand clearly the technical principles in-
volved in affecting corvection of tone hy the method under
discussion, it is well to ccase to regard un wmplifier as an
asseinblace of valves and miscellaneous  components. and to

B 25

regard it instearl as an electrical network of composite form
comprising the familiar elements of * ohmic resistance,”’ **in-
ductive reactance,” and ¢ capacitive reactance.”

Revarded thus, we discover a network resembling that of
the well-known ¢ filter ' structure. Such a network is amen-
able to straightforward analysis in keeping with the general
theory of * transmission ™ known to telephone cngineers.

There is an important difference, however, between the
“amplifier *' type of net work and the **filter ™ (or ** attenua-
tion equaliser "} network of orthodox design,

Briefly. the difference is this, thut whereas the orthodox filter
works 1uto an. impedance of finife magnitude. the filtering
eletments in the amplifier (i.e.. the coupling elements) work
into hmpedances of (nfinite value (theoretically).

This difference greatly simplifies the design of a filter.

As soon as this point is properly appreciated by those en-
gaged in the study of sound transmission we shall witness some
revolutionary changes in amplifier design.

In conclusion, T would like to add that some time ago I
developed a special valve conpling device for the purpose of
obtaining practical interpretation of the ahove reasoning by the
aid of which T have been able to cover a considerable amount
of experimental ground. For this veason T feel I am qualified
to voice an opinion, GEORGE E., POHU.

London, W.13.

EMPIRE BROADCASTING.

N vour issue of June Zrd. 1931, there was a letter from a

Mi. Chapman on this subject, giving his opinion of G58W
after a four mouths’ tour of the West Indies.

As one who spends six months every year in the colony of
Trinidad and Tobago, and has done so for the past twelve
vears. I should like to express some further opimions on the
subject, now that we are at last promised something better
than GGBSW.

At this time of year—October to Februarv—G55W is seldom
more than a cartier wave which cannnt be resolved. and in
Decombier is seldom even a cartier wave that can be iound at
all even on a 1-v-2 set.  As against this, Pontoise has been
at fair to good L.S. swength all through December, 1931, on
25.63 m.—G53W being on 25.53 m. 'The great circle distance
and path is almost identical in both cases, and thercfore the
signal strength should be about the same in each case.  Actually
the results from (5SW are what might be expected at {his
time of vear at 4.000 miles cn this waveband. ‘The reason for
the good signa! strength from Pantoise is to be found in its
aerial, which is a directional one—E.W  from 9 pm. G.MT.
to closing down.  This alone would make a difference, but
hardiy account for it all. and 1 secms probable that the
aerial of Pontoise is capable of giving quadrant elevation to
the axis of the beam 1o overcome corvections uecessary for
changing height of the Heaviside Layer for time and scason.

Be this as it may. there can he no doubt that the question
of suitable aerials is just as important as different wavelengths,
and might possibly solve the problem of efficient Empive-wide
service at less cost than the latter.
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The letter quoted ahove referred more particulirly to pro-
gramme matter.  This. T know, is very thorny and stony ground
—what is one man’s meat is another’s poison. Let me therefore
stute that, <o far as I am aware. I do not possess ** an abnor
mally shaped brow,” but that T do enjoy good talks and good
plavs—when I can hewr them  With all the best intentions
and equipment it is still impossible to guarantee that every word
shall be distinctly audible on shert waves.  Under such con
ditions talks and plays are only exasperating to those who would
hke to hear them. and anathemp under anv conditions to those
who object to heing educated willy-nilly by the B.B.C.— pac
Rir Johu Reith and the schoolmasters who largely control its
outputs.  Those wha know the West Indies, hut do not belong
here, will have no difhieulty in plicing the majonty of listeners,
actual and potential, in the Caribbean iu the correct category
of the above alternatives.

Pontuise gives us news in French and English every evening
—nation really speaking unto nation, 1 am not suggesting that
the B.B.C. should do this or send out their progranme announce-
ments - five languages as from PCJ. but the spirit of both
stations comes nearer the fulfilment of the B.B.C.’s motto than
does thens policy of shouting the sawme programme simultaneously
from tour or five transmitters at the rvest of Europe—a policy
which has so amnoyed owe weighbours, has led to obvions
reprisals, aml may end in all listening in Europe hecoming

tnpossilile, 60° WEST.
RECORD “ CUT-OFF.”

1\/ R, GILBERT PACKMAN asks what conditions  govern
- the point “ut which a wax record cutter legins to fall
off in point of frequency response., and how this is determined.
The frequency range of a good electro-magnetic vecorder is
from approximately 30 to 5500 cycles. A typical frequency
charactevistic 3s shown in the accompanying illustration. The
device operates in linear manner aver the range of amplitudes
involved in speech and music, but the response falls off below
about 230 cyceles, this falling charactevistic is necessary in
order that the maximaoim loudness be obtained from a record for
0 given spacing between grooves withont cutting over from
Lroove (o groove.

In order that a lateral oscillation in a groove may represent
constant inteusity of sound or a constant energy over a range
of frequencies. not the wmplitude of the oscillation, but the
refocity (which is proportional to the product of the amplitude
and the frequency), must be maintained constant.
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Curve of a Western Electric wax cutter.

With a good electro-magnetic recorder constant velocity s
obtaimed from about 250 to 3,500 cycles. Below 250 cvcles an
approximately: constant amplitude is maintained. If, therefore,
sonnds of constant absolute intensity are to be rvecorded over
this range of 30 to 250 cycles, there is equal tendency for
sounds of the different frequencies in this range to over-cut
the record groove.

Attennation of these lower frequencies in the recording
apparatus may he effected by a suitable electrical network, hut
actually the mechanical construction of the recorder provides
the progressive attenuation in most cases. Examination of a
modern record will show frequencies as low as 25 cveles

Wireless
Worlad

APRIL Oth, 1932.

recovded. but the high cut-off is sharp. The present-day ton-
dency to use nnnerul matter very finely screened as an abrasive
has resulted in the surface sound of a good-class record being
raised in pitel, although not much reduced in intensity. and if
it is possible to make the abrasive still finer (say 1,000 mesh or
so}, the high trequency response of the recorder will no donht be
raised.

Modern commercial needle points ave quite capable of fol
lowing high-fiequency undulations up to at least 10,000 cvcles

Londom. A LMD,

THE REGIONAL SCHEME.

Prow Capt, P, P, Eclecrslcy, M1E.E, fermerly Chicf Engineer of the B.B.C.

Y()I'R special correspondent, i the issue of your paper dated
March 16th, under the heading of ** Broadeast Brevities,™
seeks to prove the Regional Scheme a failure.

T can state categorically that, were it not for interference from
foreign stations. the practical performance of the Regional Sta-
tions would be exactly the same as was theoretically calenlated.
A distinguished committee under the chairmanship of Dr. Eccles
recommended the Regional Scheme on the basis of my caleula
tions,

The ** failure ™ of the scheme is that reception conditions in a
5.0 10 2.5 and less millivolt field limit the total receiver reception
band width to about 10,000 cycles (frequency response up to
5,000 cycles). Thus, in these areas the properly designed receiver
gives a performance equal to a gramophone.” The fact that a
great miny receivers are so poorly designed as to spread their
response over a wider gamut is hardly hlameable upon the trans-
mission scheme,

If the Union Internationale de Radiodiffusion had implemented
the expressed policy of the Technical Committee and evolved
successive new plans on the basis of the old, even the above-
stated limitations would not exist.

The limitations to an npper limit of 5,000 cycles for receiver
frequency response does not militate seriously against the
listeners’ pleasnre, and the great majority of listeners gel a
higher upper limit than this. ~ Most of those who could get the
higher response do not, in fact. use it.

The misunderstanding of the ** crystal set > heading of pioneer-
ing days, a heading invented hy non-technical journalists, is
almost too viewr jew to merit disenssion, but for your corre-
spondent’s information crystal reception used to be a synonym
for a service avea (10 millivolts per meter) reception. I thought
all special correspondents were by now aware of this fact.

Perhaps your correspondent’s suggestion that the transmission
scheme was a failure was prompted by the difficulty veceiver
designevs find in meeting modern conditions, and a realisation
that even designers of receivers which are heralded by the spon-
sors as *‘ revolutionary >’ are still hehind that very simple tech-
nigue which does in fact solve all modern reception prohlems.
The Regivnal Scheme was studied and calculated. Caleulations
accord exactly with practice.  The receiver would henefit if
similarly treated. P. P. ECKERSLEY,

Bush Honse, Aldwych, W.C.2.

Standard Radio Relay Sevvices. Ltd..

INFORMATIVE ADVERTISING.

\ JUTH reference to the correspondence appearing in 7he
Wireless World regarding intformative advertising, wmay I
put hefore you the following point of view?

It scems obvious to me that the majority of the regular
readers of your journal have a fair technical knowledge in radio
matters. and I congratulate you on the way vou cater for them.
Contrast some of the advertising matter with, say, your test
reports of unew apparatus; in one we have. perhaps, an illns-
tration and some reading matter claiming super results, in the
other we have a short sumimary and facts in the shape of curves,
etc., which are definitely of value. Tn short, my suggestion
1s that wanufacturers generally should draw up adverts on
the Tines of your reports, and specially for your jonrnal; they
can please themselves about putting the highly coloured * box-
office ” literature in other journals and the lay Press. T can
assure vou that I will not purchase any component unless I
know something of its characteristics either from manufacturers’
literature or from your rveports or recommendations.

Tolworth, Survey. E. C. HOAT.
B 20
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READERS’

Improved Volume Control.
I_\' the new D.C. version of the " Wire-

less World Three,” volume is con-
trolled by means of a potentiometer
which increases the normal negative bins
of the H.I'. valve and simulfaneously ve-
duces aerial input by imposing a pro-
gressive  partinl - short-circuit  hetween
aerial and earth.  This arrangement has
the advantage that the potentiometer
moving contact is at  earth  potential,
and it has heen asked whether o similar
scheme could be adanted to the * Wire-
less World A.C. Three.”’

In practice, this system of volume con-
trol s found to be adaptahle to ahnost
any tvpe of set, and, so far as the AC,
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Fig. 1.—Double-acting system of in-
put volume control for the A.C. version
of the “ Wireless World Three."’

receiver in question is concerned. may
readily he applied in the manner shown
in Mg 1 To avoid all risk of in-
stubility. it is wise to screeu the lead be-
tween the werial terminat and the potentio-
weter. as this connection must inevitably
he fairly long.  'The screened lead shonld
preferably he of the low-capacity tvpe.
vonsisting of fine wire in sleeving, covered
with metallic braiding, which, of*comise,
is earthed.

‘“ Autotone >’ Controls.

T has been suggested that the ** Auto-

tone ' receiver might be modified by
removing the “indicator” and reaction
condensers  from  the front panel and
mounting these compounents in such «a
position that they would only be access-
ible while initial adjustments were made.

As reaction control is practically auto-
matic, and as the indicator is required
mainly as an aid to carrving out the opeta-
tion of ““ ganging,” there is something to
Le said for this suggestion, but only so far
as medium-wave reception is concerned.
As stated in the descriptive article. no
attempt is made in the design to obtain
entirely automatic control on the long-

B 27
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wave band, and therefore it is desirable
that the trimmiug {or indicator) and re-
action condensers should be in a fairly
accessible position, in order that the minor
adjustments which will be necessary on
the leng waves may be nade.  Admit-
tedly, means could he devised hoth for
automatic contro} of reaction and for the
maintenance of extrewely accurate = pang-
g " on both bands, but this would tend
to complicate the receiver without offering
any conmmenswmrate advanilage.

Niceties of Adjustment.

EVERAL readers have asked for sug-

gestions as to how, by a suitable pro-
cedure in operating, they can attain the
hest possible performance from rveceivers
that are admittedly deficient in the matter
of selectivity.  DMost of these receivers aze
of the popular IL.F.-det.-I.T. type and
in many cases are not fitted with baud-
pass nput cireuits.

Assuming that no drastic alterations
are to be made to the receiver, the best
possible way of overcoming an inherent
luck of selectivity is, briefly, to provide a
wmeans of limiting input from the aerial.
and then to comnpensate for loss of sensi-
tivity introduced in this way by applying
reaction.

Aerial input can readily be reduced to
alost any desived extent hy fitting a
seties aerial condenser ; of comse, reaction
control must be as smooth and progressive
as passible if full use is to be made of it.
In operating a set in this manner. the
guiding principle should he to veduce
input  just sufficiently 1o attain  the
necessary selectivity : an excessive rvedue-
tion will certainly necessitate the use of
wmore reaction than is compatible with
coad quality of reproductton.

Discharging Smoothing
Condensers.
READER has noticed that when his
H.T. eliminator was used to feed
a receiver with battery valves. a charge
always remained in the various high-
capacity smoothing and by-pass cendensers
for a considerable time after switching off
the receiver. and a spark could be produced
hy  short-cireniting  the condenser  ter-
minals.  Now. after vebuilding his re-
ceiver and fitting indirectly heated \.C.
valves throughout, he finds that there is
no evidence of a residual charge in any
of the condensers, and accordingly sus-
pects that the insulation of his sel is less
good than previously.
We do not think that his suspicion is

justified.  The heating elements of A.C.
valves tend to cool down slowly and
consequently these valves always draw

anode current for many seconds after their
1.1, eircuits have heen interrupted ; con-
sequently. all the condensers in question.
which are in pavallel with the anode cir-
cuits, will be discharged in the mnormal
course of eveuts, and will not retain a
residual charge for long after the set has
been switched off.
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reply to thewr 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.

Its Master’s Voice.
REQUENT has been received for in-
formation as to how the ** Power

Radio-Gram ' may he operated with a
microphone for *“ public address™ work ;
it is desired to arrange a switch so that
the instrument may be used to repro-
duce gramophone records and radio sig-
nals as well as to amplify the output of
the microphone. )

This is quite easily arranged hy modify-
ing the detector grid cireuit in the manner
shown in Fig. 2. Instead of the simiple
“on-off 7 radio-gramophone  switeh em-
ployed in the original receiver, a single-
pole change-over switch with an *‘off
position must be substituted. connection
heing made as indicated in the diugram.
For rvadio reproduction. of comse. the
switch S, will he in the “off ” position.

i

MICROPHONE

/
/

7
MICROPHONE
TRANS.

Fig. 2.—For radio, records, or ‘‘ public

addresses '’ : connecting a microphone

to the “Power Radio-Gram.”” Micro-
phone battery omitted.

When the microphone is in use, am-
plification may geuerally be regulated
satisfactorily by wmeans of the existing
volume contvel. but if the microphone
happens to he of so sensitive a type that
there is a possibility of overloading the
first valve. some form of inpnt volume
control must be added.

[y
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Simplifying Circuit Diagrams.
IT is asked why the filament or heater

civenits of D.C. valves are genevally
drawn in heavy lines in published civenit
diagrams. although in A.C. or hattery
sets  this method of representation is
genevally  reserved for the ' base line ™
or common earth conmection.

This practice is adopted merely with
a view to simphifving the circuit, and to
prevent confusion in cases where hias volt-
ages are developed across series-connected
filaments or heaters.  Even in the case
of 4 modern circuit with indivectly heated
D.C. valves. where matters are generally
arranged so that the wnode current does
not pass through the heating elements,
theve is something to he said in favour of
this arrangement.

¢ Autotone” Wave-range
Switching.

THE waverange switching of  the

 Autotone”” receiver is inherently
simple. as the operation of changing over
from long to medium waves is effected
merely by joining fownr points to ewrth
by means of a single switch.  In the
original receiver, a  Telsen four-point
push-pull switch was employed; it was
slightly modified by wmaking a connec-
tinn bhetween the moving contact blades
and thence to earth,

Fig. 3.—-Details of the ‘“ Autotone’’

wave-range switch wiring. The mov-

ing contact blades are connected to
earth by a short flexible lead.

This last detail of construction is per-
haps not fully understoud, and the mutter
will be made clear Ly yvedrawing the part
of the practical wiving plan concerned
{see Fig. 3). This sketch shows that the
moving contact blades are joined together
by placing soldering contacts under the
heads of their securving screws.

An Impending Conversion.

EVERAL readers seem to appreciate
w2 the fact that the recently described
“Wireless World D.C. Three” is very
similar to the A.C. version of the same
set, and is, thevefore. suitable for con-
version when their existing D.C. supplies
are changed to A.C. at some future time.

To make the receiver suitable for A.C.
operation. uo structural alterations to the
chassis would be necessaryv. but. of course.
the heating elements of the valves would
he wired in parallel justead of in series,
and appropriate \.C. valves would le
substituted. )

The mains cquipnient in the upper com-

Wireless
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partment  wounld be almost entirely
changed, bLut, as the apparatus associated
with the D.C. version is anything but
elaborate, no great sacrifice wonld be eun-
tailed.  As for the loud speaker, it would,
perhaps, be a good plan to use an instru-
ment of the permanent-magnet type, as
the conditions for A.C. and D.C. working
are somewhat different. On changing over
to A.C.. a smoothing choke and a resist-
ance of the combined ohmic value neces-
sary to reduce voltage to a sufficient ex-
tent would be employed in place of the
lond speaker field, which was used as a

smoothing choke in the A.C. model.
Alternatively, a loud speaker with a
2.500-0lmm  field winding could he em-

Ployed, a  voltage-reducing resistance
being conmected in series while it is oper-
ated from D.C. mains,

Lost Volts.

I'l‘ is well known that. in order to

obtain automatic grid bias. o sacrifice
of H.T. voltage equal to the amouut of
bias must be made. As to whether this
loss of H.T. voltage affects all the valves
in the receiver depends on the method
of biasing emploved.

A practical case is put to us by a
veader, who has an H.T. unit wiich is
estimated to give 280 volts when deliver-
ing the current which his receiver is ex-
pected to consume. The output valve re-
quires a hias of 30 volts. and it is asked
whether he should work on a lasis of
280 volts or 250 volts when estimating
the values of voltage-reducing resistances
for the earlier valves.

If all the valves arve binsed in the
modern method, by means of a resistor
in their individual cathode leads, then
it may he assumed that. in the case in
point, 250 volts will be applied to the

anode  cirenit of the outpnt valve. but’

the full H.T. output of 280 volts (less any
loss in other bias resistors) will still be
available for the anode cirenits of pre-
ceding  valves.

But if we were dealing with a battery-
operated set. where the onlv practicalle
method of biasing is lo insert a resistor
in the common IH.T. negative feed lead,
the 11.T. snpply voltage for all valves
waould inevitably be reduced Ly the amount
of hiag voltage weeded for the output
stage.

Function of the Grid
Condenser.
(‘RID circuit rectification takes place

X actually ““on the grid’’ of the de-
teetor valve. and so, if high-note loss is
to be avoided. the grid condenser must
be of low capaeity, in order that its ve-
actance may be high over the whole gamut
of audible frequencies. A large grid con-
deuser would act as a by-pass to rectified
I.F. impulses, the leakage path Dbeing
completed. of course. through the grid
coil.

This point does not seem to he appreci-
ated by one of our correspondents. who
says that his local-station ¢ quality
receiver has a large margin of sensitivity.,
but appears to be slightly deficient in high
note response. He proposes to try the
effect. of a cansiderably larger orid con-
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denser, hoping that this will have the
desired result of preventing loss of the
higher audible frequencies.

Unfortunately, the proposed alteration
will have exactly the opposite effect to
that required by our reader, and is unt
to be recommended on any grounds: it is
seldom that a larger grid condenser than
0.0001 mid. is recommended for a modern
receiver.

The substitution of a smaller coundenser
than at present might conceivahly be
wortlt while in this casc.

ac The Wireless World ”’
INFORMATION BUREAU.

Conditions of the New Service.

(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 7The Wireles:
World, or those of commercial design
which from time to time are reviewed
in the pages of 7The 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 e
written in block letters at the top of all
compiunications. '

(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
qnotation 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 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 Wirelrss
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 mnormally be supplied,
but circuit diagrams sent in  with
queries will be checked and criticised.

(7) Particular makes of components
canmot, in general, be recommended,
but advice will be given as to the suit-
ability of an individual component for
a particular purpose specified by the
enguirer.
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. EDITORIAL COMMENT.

B.B.C. and Voluine Level.

O many improvements and refinements have been
introduced by the B.B.C: in the matter of trans-
mission and the presentation of programmes that
faults which remain are perhaps all the more

glaring on that account.” There is one practice for which
the B.B.C. is responsible which is particularly objection-
able to listeners, and, despite the fact that we know that
listeners have constantly complained of it, there seems
to be no serious attempt made on the part of the B.B.C.
to effect a remedy.

When we set the volume control of our receivers to
what gives us a satisfactory intensity at the commence-
ment of a programme, and settle down to enjoy the
transmissions in comfort remote from the set and the
speaker, we are, we think, entitled to feel that from that
point onwards, provided the programmes are to our
liking, we can enjoy them to the point of forgetting that
we are listening through the medium of the complicated
piece of electrical apparatus which constitutes our re-
ceiver. But the B.B.C. will not have it so; it seems
that with deliberate intent they determine to interrupt
our enjoyment, and often exasperate us with their varia-
tions in intensity of transmission. It should not be
necessary for the listener to have his finger continually
on the volume control after once he has adjusted it to
his liking on, say, the first item broadcast. Suppose
the first item is an orchestral piece received at a volume
which is satisfactory for the average room ; then as soon
as that item is finished on comes the announcer, and his
voice comes through as if he were himself trying to
reach his listeners direct without the medium of the
ether. The voice is strong enough to be heard not only
in the room but some way down the road as well! Some-
times the control engineer appears to have sympathy
for the listeners, and the volume is abruptly cut down
after the announcer has got over the first few words;

AQ

but, even so, it has been enough to jar our nerves and
destroy the pleasant atmosphere left at the conclusion
of the previous item. No readjustment is made at the
transmitter when the next musical item begins, and we
find that the intensity has fallen almost to a whisper.

Some years ago we recollect that we raised this ques-
tion with the B.B.C., and were told that the reason for
the greater intensity at which speech was put out was
because in the case particularly of those who used
crystal sets it was necessary to make this contrast in
order that speech should be readily intelligible. Such
an answer might have carried weight at the {ime, especi-
ally as the power of the stations was then much less,
but to-day there is surely no excuse for it.

It surely must not be suggested that after all these
years of experience the engineers have failed to effect a
remedy for so outstanding a shortcoming in their part
of broadcasting technique!

The Monodial A.C. Super

N this issue a description is commenced of a new
superneterodyne receiver, the constructional de-
tails of which will be continued in the following
number.

We commend this receiver specially to our readers
because we are confident that it is an outstandingly good
job. A great many technical advances have taken place
within recent months which, applied to the design of
superheterodyne receivers, produce a result of outstand-
ing merit. The present design is the result of many
months of careful development work, and we belicve
that electrical as well as mechanical snags have been
entirely eliminated, so that the constructor can go ahead
with the greatest confidence. .

The outstanding features of the set are extreme
selectivity, freedom from background noises and
whistles, and quality of an extremely bigh order.
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HERE can be little doubt that faithful repro-
duction is the primary requisite of a broadcast
receivet. High quality alone, however, is in-
sufficient for the complete enjoyment of broad-

casting, for this can only be attained when the repro-
duction contains everything transmitted by the desired
station and nothing from any other source. The ideal
receiver, therefore, must be capable of reproducing the
whole range of audible frequencies without distortion,
and it must be sufficiently selective to eliminate inter-
ference from all sources, while the set itself must not
introduce noises.

In the past, these exacting requirements have been in-
capable of fulfilment, except in the case of a purely
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A Receiver which can be Confidently Re-
garded as Embodying the Most Advanced
Practice in Modern Superheterodyne Design.
Inaudible Background and Ultra-selectivity

Incorporating Stenode Principles.

local station receiver with which neither interference nor
set noises are usually of any importance. Recent
developments in radio, however, have resulted in the
possibility of building a set which, so far as the more
powerful of distant stations are concerned, may truth-
fully be said to approach very closely to the ideal. The
complete attainment of all the attributes of the ideal
receiver is, of course, still impossible.

A theoretical account of the latest circuit develop-
ments was given in last week’s issue of this journal, and
it may be said that a set built in accordance with the
principles there outlined will give a very satisfying per-
formance. Full reproduction of all audible frequencies
up to a limit of about 5,000 cycles is possible, while
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Fig. 1.—The receiver portion
of the Monodial A.C. Super.
The leads XX are each run
in duplicate in the connecting
cable to reduce the resist-
ance ; one pair are coloured
yellow and white and the
other brown and green.
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retaining a degree of selectivity sufficient to eliminate
interference when receiving the stronger of distant
stations. The high qualily and freedom from modula-
tion interference are retained on the weakest stations,
but the possibility of sideband heterodyning from
adjacent stronger stations has not yet been overcome.
Except when the receiver is being worked at a point
A IO
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Monodial A.C. Super.—
approaching its maximum sensitivity, at which point
even the weakest stations are normally receivable at
good strength with any reasonably efficient aerial, noises
introduced by the set itself are so low as to be inaudible.
In view of the fact that the circuit principles have
already been fully described, in the present article we
shall proceed to the actual constructional details of a
practical receiver, and consider only those precise details
which, although not affecting the general principles, are
by no means unimportant, and upon which the success
or failure of a receiver so largely depends. The circuit
diagram of what may be termed the receiver portion of
the apparatus is shown in Fig. 1 and that of the power
unit, which includes the mains equipment and the output
stage, in Fig. 2, and it will be seen that the former unit
contains six valves which are employed in an H.F. stage,
first detector, oscillator, I.F. stage, second detector, and
tone corrector stage.

The Pre-Selector.

In order to keep second channel interference at a
minimum, two tuned circuits arec used to precede the
first detector, and as an H.F. stage is employed, one
takes the form of the aerial tuning circuit, while the
other provides the H.F. intervalve coupling. The total
selectivity of the signal
frequency circuits, there-
fore, is rather greater than
with the more customary
band-pass filter, while their
characteristics are such
that a negligible amount
of sideband cutting s
introduced.

For maximum efficiency
the so-called aperiodic
acrial coupled is used, and |
the switching is  so
arranged that on both
wavebands the aerial load
is substantially constant,
thus avoiding ganging
errors. The circuit, whose
inductance is matched to
that of the intervalve
coupling, is tuned by one
section C, of the special
o0.0005 mfd. three gang
condenser. In order to
avoid cross - modulation
and to provide a distor-
tionless pre-detector volume control, the H.F. valve is
of the V.M.S.4 variable-mu type, and is coupled to the
first detector by means of an H.F. transformer. A
transformer coupling is used in preference to other
methods, partly because of its simplicity, and partly
because a high resistance in the first detector grid cir-
cuit can be readily avoided. This circuit is tuned by
the second section C, of the gang condenser, a section
which is in every respect identical with C,.

The M.S.4 first detector is employed as an anode

A1l
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bend rectifier, and is self-biased in the usual way by a
6,000 ohms resistance R., shunted by a 0.1 mfd. con-
denser C;, in its cathode lead. A valve with a com-
paratively low mutual conductance has been deliberately

1

| Features of the Sel.

Single-dial seven-valve A.C. superheterodyne with |
variable-mu H.F. and 1.F. stages.

Screen-grid 1st detector, and triodes for the
oscillator, 2nd detector, tone corrector and
output stage. ‘

Special band-pass filters with a total of eight
tuned circuits and one stage of tone correction
allow of high-note reproduction up to 5.000
cycles with extremely high selectivity.

Volume control acting simultaneously on the grid
bias of both variable-mu valves with additional
local-distance switch. Free field current for
moving-coil speaker.  Undistorted power output
2,500 milliwatts.

Special  oscillator  tracking arrangements to
simplify ganging of the oscillator and pre-

‘ selector circutts and to secure

Jreedom  from second channel

interference.

chosen for use at this point, since it has been found to
introduce less background noise than more efficient
types, and it has also a greater signal input handling
capacity.

The oscillator is a separate 164V. valve with its
grid circuit tuned. It 15 biased by the 1,000 ohms
resistance R,, shunted by the 0.1 mfd. condenser C,,
in its cathode lead, and its H.T. supply is taken from

www.americanradiohistorv.com
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the common zoo volts line through the 30,000 ohms
resistance R;. The reaction coil’ is shunt fed from the
anode circuit through the 0.0005 mifd. condenser C,,,
and the coupling between the first detector and oscillator
circuits is provided by means of a coupling coil con-
nected in series with the first detector cathode lead.
The medium waveband tuned oscillator winding has
an inductance considerably less-than that of the two pre-
selector circuits, and it is tuned by the third section C,
of the three-gang condenser. This section of the con-
denser has plates specially shaped so that the correct
frequency displacement of 110 kc, between the oscillator
and pre-selector circuits is accurately maintained over
the whole of the medium waveband, without the neces-
sity for using special tracking condensers. This correct
ganging, however, is not maintained automatically on
- the long waveband, and it is necessary to introduce a
series padding condenser C,, which is adjustable over
a capacity range in the neighbourhood of o.o0or mfd.,
and which is short-circuited on the medium waveband
by a switch built into the coil base. Ganging adjust-
ments are thus reduced to a minimum, and it is readily
possible to obtain the accurate alignment of circuits
which is so essential for the avoidance of second channel

" interference.

The primary circuit of a four stage filter tuned to the
intermediate frequency of 110 kc. is included in the
anode circuit of the first detector. This filter consists
of two pairs of mutually coupled coils, themselves
coupled together by the o.0001 mfd. condenser C,

APRIL 13th, 1932.

screen grids are similarly fed from the same tapping on
a voltage divider shunted- across the H.T. supply, and
with another 0.1 mfd. condenser C; shunted to earth.
This voltage divider is made up of R, and R,, which
have values of 10,000 ohms and 7,500 ohms respec-
tively, and are of the 2-watt type, in series with the
5,000-ohm volume-control potentiometer R,, and the
100 ohms resistance R;. The cathodes of the two
variable-mu valves are joined together and taken to
the slider of the volume control, while a 0.1 mfd. con-
denser C; is shunted to earth.

The bias impressed on both the variable-mu valves,
therefore, is the same, and varies from a maximum of
some 60 volts to a minimum, provided by the voltage
drop along R;, of 2.5 volts. A complete control of
volume is thus obtained by means of a single potentio-
meter, for the amplification of both the H.F. and the
L.F. stages is controlled simultaneously. It has been
found, however, that distortion may sometimes occur
when receiving a strong local station at low volume,
and for local reception some means of reducing the aerial
input is often desirable. A ‘‘ Local-Distance’’ switch is
fitted, therefore, whereby a resistance R, of 100 ohms
may be connected at will between the aerial and earth
terminals.

Tone Correction.

A 354v. type valve is used as a power grid second
detector, and the grid leak and condenser, R, and C,,,
are given the usual values of 0.25 meg. and o.0001 mfd.
respectively.  The usual I.F. filter is

CHy
€OEIVER

fitted to the anode circuit, and consists

R
PLUG SOCKET

SOCKET

1

25,000 11 g l R,y
R“3 £ 700
S WATTS' § NTCRO 2WATTS -

of a high-inductance choke Ch, and a
0.001 mfd. condenser C,,, but the inter-
valve coupling is of an unusual type,
since its purpose is to provide a degree
of tone correction for the sideband cut-
ting of the tuned circuits. - In place of
the usual resistance, therefore, a network

SPEAKER Tt
CABLE |
CoBLE — -3-. o

of capacity, inductance, and resistance
is employed.

This network consists of the parallel
resonant circuit, Ch, and C,,, in series
with the 1,000 ohms resistance R,,. At

Fig. 2.—The power unit, including the output stage, which is built

as a separate unit.

between the high potential ends of the coils. TFollow-
ing this filter is the 1.F. stage, which consists simply of
a single V.M.S.4 variable-mu valve coupled to the
second detector by means of the usual type of two-stage
filter.

The Voltage Supply Circuits.

Since the valves do not all operate upon the same
signal frequency, it has been found possible largely to
dispense with de-coupling without any fear of intro-
ducing unwanted feed-back effects. The anode voltages
of the two variable-mu valves and the first detector are
all taken directly from the common 200 volts line, with
a single 0.1 mfd. condenser C, shunted to earth. The

aananar 2 ~ricanradiohietoideaono..

low frequencies the coupling is provided
only by the circuit resistance, which
consists of R,, in series with the choke
resistance of 250 ohms, giving. an effective value of
1,250 ohms. For quite high audible frequencies, the

circuit impedance does not greatly depart from this

value, and so the stage amplification remains fairly con-
stant at a low value. When a certain frequency is
passed, however, the impedance, and hence the ampli-
fication, rises rapidly until the resonance frequency of
some 5,000 cycles is reached, and the amplification is
nearly equal to the amplification factor of the valve.
The choke Ch, has a value of go,000 pH., and it
is important that in this case the specified component
be employed, for the compensation obtained is de-
pendent not only upon the inductance, but also upon
the choke resistance. The shunt condenser C,, has a
capacity of 0.0 mfd., and so gives a resonance fre-
A 12
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ULTRA-SELECTIVITY WITH HIGH QUALITY.

AERIAL COML HF. TRANSFORMER
TONE CORRECTOR 354V ;
T OSCILLATOR
2nd DETECTOR 354V “H 1.
|
b oo IR o Ul OSCILLATOR
LF VALVE VMS4—gt g (lf semtil N\ N B i o> VALVE 164V

/ L.W. TRACKING
/, /@ CONDENSER G4
%4

il

707y 1st DETECTOR MS4

HF. VALVE VM S 4

RECTIFIER  VALVE UU 120/350 _ LOCAL-DISTANCE SWITCH R

OUTPUT VALVE ; Sl
DAL o gl il =T : — MAINS TRANSFORMER

LF. TRANSFORMER

R
14
SMOQTHING
CHOKE GH,
Cis
/
QUTPUT CHOKE
CHgj
Cao GCoa Cas
WD

The receiver and eliminator units. The output stage is included in the mains chassis so
as to localise all high-voltage equipment.
A 13
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Monodial A.C. Super.—

quency of about 5,000 cycles. The intervalve coupling
is completed by the usual 0.0o1 mfd. grid condenser C,,
and a 0.25 meg. grid leak R,,, while the detector anode
circuit is fed from the 200 volts line through the 25,000
ohms de-coupling resistance R,, with a 2 mfd. con-
denser C,; shunted to carth.  The radio-gramophone
switch is connected to give a single-pole change-over
action, and is joined directly in the grid circuit of the
354v. tone corrector or first L.F. valve, which is biased
by a 1,000-ohm resistance R,,, shunted by a 1 mfd.
condenser C,, in its cathode lead.

LIST OF PARTS.

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

Fixed condenser, 2 mfd., 400 volt, D.C. test (Dubilier, Type BB)
Fixed condenser, 1 mtd., 400 volt, D.C. test (Dubilier, Type BB)
. (Ferranti, Formo, Peak, T.C.C., Telsen).
Fixed condensers, 0.1 mfd., 500 volt, D.C. test, non-inductive
(Dubilier, Tyne 9200)
(T.C.C., Telsen).

Fixed condensers, 0.01 mfd.

Fixed condenser, 0.001 mfd.

Fixed condenser, 0.0001 mf{d. (Dubilier, Type 620)

Fixed condenser, 0.0005 mfd. (Dubilier, Type 620)
(Ferranti. lydra, Loewe, T.C.C., Telsen).

Fixed condenser, 0.0001 mfd. (Dubilier, Type 670)

-

=

(Dubilier, Type 620)
(Dubilier, Type 620)

“aan

-

(T.C.C.)
1 Potentiometer, 5,000 nhmg (Watmel)
(Colvern, Claude Lyons, Rothermel). ’
1 Semi-fixed condenser, .0005 mfd./0.002 mfd. (R.I. ‘' Varicap ")
. (Formo).
5-way insulated connector (Wilburn)

- -

Variable condenser, 0.0005 mfd., 3-gang, screened, superlhiet.
type, with trimmers on the right (British Radiophone)

1 Slow-motion dial, for above (British Radiophone)
2 Metallised resistances, 100 ohms, 1 watt _ (Dubilier)
3 Metallised resistances, 1,000 ohms, ! watt {Dubilier)
1 Metallised resistance, 6,000 ohms, 1 watt (Dubilier)
1 Metallised resistance, 25,000 ohms, 1 watt (Dubilier)
1 Metallised resistance, 30,000 ohms, 1 watt (Dubilier)
2 Metallised resistances, 250,000 ohms, 1 watt {Dubilier)
1 Metallised resistance, 7,500 ohms, 2 watts (Dubilier)
1 Metallised resistance, 10,000 ohms, 2 watts (Dubilier)

(Colvern strip type, Claude Lyons).
L.F. transformers, 110 k.c.
Valve-holders, 5-pin
H.F. choke
H.F. choke
Battery cable, 7-way

(Colvern ‘' Colverdynes ')

« (Clix chassis-mounting type)
(Wearite, Type HFO)
(McMichael Binocular Junior)
(Harbros)

- - e

(Belling-Lee).

Set of B.P. canned coils (Varley " Square Peak " BP19)
Ebonite shrouded terminals (Belling-Lee, Type B)
(Burton, Clix, Eelex, Igranic. Swain).

Change-over switch (Claude Lyons, B.A.T. 729)
Switch (Claude Lyons, B.A.T. 728)
Metal screened sleeving (Goltone)

o

- -

(Lewcos, Harbros).
1 Venesta board, aluminium faced, 12in.x Hin.xin,
1 Panel, oak faced ply, I4in.x9%in.
Piywood $in., screws, wire, systoflex, etc., etc.

(Peto Scoit)
(Peto Scott)

ELIMINATOR.
Valve-holders, 5-pin
Fixed condenser, 2 mfd., 1,000 volt. D.C. test
Fixed condenser, 2 mid., 500 volt, D.C. test
Fixed condensers, 4 mfd., 1,000 volt, D.C. test
Fixed condenser, 2 mifd., 500 volt, D.C. test
Fixed condenser, 1 mfd., 400 volt, D.C. test
L.F. choke, 10 henrys

(Clix chassis-mounting type)
(Dubilier, Type LSA)
(Dubilier, Type LSB)
(Dubilier, Type LSA)
(Dubilier, Type BC)
(Dubilier, Type BB)

(Sound Sales)

-k p) -k o

(Ferranti B2)

L.F. choke, 30/20 henrys (R.1. “‘ Hypercore ’’)

Mains transformer, 210/240 volts, 40/100 cycles, 350+350 volts,

100 mA., 4 volts 6 alips. centre-tapped. 4 volts 2} amps.

centre-tapped, 4 volts 1 amp. centre-tapped, with
screened primary

- -

(Challis)

2 Plugs, 5-pin (Bulgin, P9)
1 L.F. transformer (Ferranti, AF5)
1 Metallised resistance, 10,000 ohms, 1 watt (Dubilier)
1 Metallised resistance, 50,000 ohms, } watt (Dubilier)
1 Metallised *resistance, 700 olims, 2 watts (Dubilier)
1 Metallised resistance, 1,000 ohms, 2 watts (Dubilier)
1 Metallised resistance, 25,000 ohims, 3 watts (Dubilier)

(Colvern strip type, Claude Lyons).
1 Venesta board, aluminium faced, 9in.x124in.xgin.
Plywood gin.. screws, wire. systoflex, ete., ete.
Valves: 2 Marconi V.M.8.4, 1 Marconi M.S.4. T Mullard 164V,
2 Mullard 354V, 1 Osram PX4, 1 Mazda UU120/350.

Approximate cost of parts (exauding valves), 17 gns.

Wireless
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The coupling between this valve and the P.X.4 out-
put stage is by means of a 3.5-1 ratio transformer, which
Is fitted in the power unit, and the tone-corrector anode
circuit is de-coupled by the 10,000-0hm resistance R,
and the 2-mfd. condenser C,,. The output valve,
which delivers some 2,500 milliwatts to the speaker,
is biased by the 70o-ohmn (2 watts) resistance R,
connected between negative H.T. and the centre tap
of its filament-heating winding on the mains trans-
former, and its grid circuit is de-coupled by a 50,000
ohms resistance R,, and a 1 mid. condenser C,,.
choke-feed output circuit is employed with a 20H. choke
Ch, in series with a 1,000 ohms 2 watts resistance R,,,
whose purpose it is to prevent excessive anode voltage
being applied to the ontput valve. The loud speaker
or output-transformer primary is, of course, fed
through the 2 mfd. condenser C,, in the conventional
manner.

The Power Unit.

A U.U.120/350 valve rectifier is used, and delivers
gome 360 volts at 100 mA. across the 4 mfd. con-
denser C,,. The whole current is smoothed by the
1oH choke Ch, in conjunction with another 4 mid.
condenser C,,, and the supply for the output valve
is then tapped off. -~ The remainder of the current,
some 50 mA., flows through the 2,500-ohm field wind-
ing of the moving-coil loud speaker, where it is still
further smoothed in conjunction with  the 2 mfd. con-
denser C,,. In order to provide sufficient current for
adequate field excitation under all conditions, a 25,000-
ohm 3 watts resistance R,, is connected across this
condenser, where it also .tends to stabilise the anode
voltage of the early valves.

The mains transformer carries secondaries giving
voltages of 350-0-350 volts at 100 mA. for H.T.,
4 volts at 2.5 amps. for the rectifier filament, 4 volts
at 1 amp. for the output-valve filament, and 4 volts
at 6 amps. for the six early valves and the light illu-
minating the dial.

Now it is well known that modulation hum is usually
due to the presence of H.F. currents in the mains being
transferred to the receiver circuits through the capacity
between primary and secondary windings. It is the
usual practice to eliminate this undesirable effect by con-
necting condensers between the mains and carth, so that
the H.F. currents are by-passed to earth and do not
enter the circuits of the receiver proper. While this
scheme is very effective, it has been found that in cases

- where the earth lead is very long, there is a tendency

for background noise to be increased. Since every
possible precaution against background noise has been
taken in this receiver, an alternative method of eliminat-
ing modulation hum has been thought advisable. The
primary of the mains transformer is electrostatically
screened from the secondarics by means of earthed
copper strips interposed between the windings, and it
has been found that this method is as effective as the
older scheme. Constructional details will be given in
the next instalment.

A specimen receiver is available for inspection by
readers at the Editorial Offices, 116/117, Fleet Street,
E.C.4.

A T4
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‘For single dial
- confrol

4 With these coils single knub centrol
U is obtained without using any
® ‘padding’ condensers on the
& medium waves, and with only
" one additional fixed condenser
" on the long waves. The inter-
" mediate frequency is 110 k.c.

Supplied as a complete unit
comprising single control
aerial, intervalve and oscillator
coils. Rotary Switches with
self-cleaning gold-silver alloy

| contacts. Switch control
y ?f-insulated between coils.

i LA LT

/1 +

List No. BP.19. 3-gang unit
| on aluminium base-plate. 30/-
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MARCONI 2-VOLT OUTPUT VALVES
ARE STRICTLY ECONOMICAL

PT.2isa high efficiency pentode (upper inset) with the
phenomenally small H.T. consumption of only 5-6 M.A.
at 120-150 Volts, a figure far below that of any similar
valve yet available. The output is adequate for good
reproduction with a moving coil speaker - - |7/6

* * *

LP.2 is a high magnification power valve—amplification
factor 5! —with a performance actually comparable to
that of a pentode, exceptionally economical in use and
well matched to the average cone speaker. Note the
long straight curve and robust modern construction

(lower inset) - - - - - - - 8/9

MARCONI VALVES FOR THE
‘“*WIRELESS WORLD D.C. THREE"’

HF.—DS—19- Det.—DH —13/6 Output—DPT—20/-

aln
ENEY By IWIN
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X GRID VOLTS

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. A10
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T is quite an old idea to use the H.T. supply to
provide grid bias. It was used in commercial
broadcast receivers at least eight years ago, and
was known long before that. But it has become
general only with the introduction of mains-driven
receivers. There are quite a number of points to be
considered in applying automatic grid bias, and serious

loss of amplification, quality, or stability may be intro--

duced by .seemingly unimportant departures from the
best system of connections. The principal factors which
enter into the problem are:—

(1) Nature of power supply—A.C., D.€., or batteries.

(2) Type of valve cathode—
directly or indirectly heated.

(3) Method of coupling valves.

The elementary circuit is shown
in Fig. 1, in which coils represent
intervalve couplings of any type. R
is the biasing resistance, and is
chosen to drop the necessary bias
voltage when the valve anode cur-
rent flows through it. Tt is assumed
for the present that there is no other
current which can pass through the
resistor except the anode current, and
the screen current if S.G. valve or
pentode. If reference to The Wire-
less World ‘‘Valve Data Chart’’ or other source of
information shows, for example, that the bias should
be 7 volts and that the anode current at that setting
is 5 mA., then the bias resistance is 7/5 thousand
ohms, 1,400 ohms. Most valves require between 500
and 2,000 ohms,

This simple circuit is the basis of all automatic grid-
bias systems, but as it stands it would not be satis-
factory, because it passes on to the grid not only the
steady voltage due to the anode-feed current, but also
all the variations due to ‘‘ signals.”” A little thought will
show that these voltage variations apply themselves to
the grid in such a way as to oppose those arriving
legitimately via the intervalve coupling, and the result
is that the amplification is cut down by perhaps 50
per cent. or more. In following the action of any
of these circuits it is essential to remember that the
grid voltage (whether steady or varying) is reckoned
from the cathode, not from earth or —H.T. In the
old days one got so used to making earth the starting

A 17
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How to Avoid Instability and Loss of Bass.

HERE is something unusually

attractive in the idea of obtain-
ing grid bias from
supply, but this need not blind us
to the fact that certain disadvan-
tages such as loss of bass, in-
stability and modulation hum
may be incurred unless special
precautions are taken.
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By M. G. SCROGGIE, B.Sc., AM.LE.E.

point that it is easy to drop into the habit and forget
that the cathode is not always comnected to earth.
To overcome this difficulty the resistor may- be
shunted by something which has no effect on the
steady current—and consequently on the bias voltage—
but which short-circuits the varying currents and pre-
vents them from influencing the grid. Such a device
usually goes by the name of a condenser. The question
then arises, what capacity is required? This is decided
by the lowest frequency which the valve is required
to handle. Thus if it is an H.F. stage the lowest
frequency is usually 150 kc. (2,000 metres), and at
this frequency a condenser as small
as 0.1 mfd. has a reactance of only
about 10 ohms, which is low enough
to cause negligible loss. At higher
frequencies the reactance is propor-
tionately less. In a L.F. amplifier
the lowest frequency which should
be passed with substantially no loss
is variously estimated, but 50 cycles
is a usual figure. A 1-mfd. con-
denser, such as is often used for this
purpose, is not much good, for it has
a reactance of about 3,000 ohms. 1t
is, in fact, rather worse than useless,
for, although a plain resistance
reduces amplification, it does so uniformly at all fre-
quencies, whereas if a 1-mfd. condenser is used it
cuts off laigely at low frequencies, but passes the
highest frequencies at full amplification, a fault which,
unlike the former one, cannot be made good by the
relatively simple process of increasing the general
amplification. Even 10 mfd. does not prevent appre-
ciable loss if the amplifier and the loud speaker are
capable of doing justice to the lowest frequencies.

the H.T.

These are

in this article.

Electrolytic Condensers.

From this difficulty there are two ways of escape,
the choice between them depending mainly, but not
entirely, on a comparison of the cost. The first method
is the straightforward or brute-force one of making the
- condenser large enough. Prior to the development of
the electrolytic condenser it was impracticable to do
so, but now it is possible to get 50 mfd. or more into
a tiny case such as is used to house o.01-mfd.
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condensers. These are limited to about 12 volts under
working conditions, but there are others of reasonable
bulk and cost which are rated at higher voltages. It
is wise to adhere to these ratings, as beyond a certain
voltage the leakage through the condenser rises rapidly
and alters the bias voltage by reducing the effective
bias resistance. Another and even more essential re-
quirement is to connect the condenser the right way
round, with the positive or red terminal to the cathode,
as otherwise it does not function properly at all.

The other method employs a device to render an
ordinary low capacity effective. The reason why it is
not effective when connected straight across the bias
resistor is that at low audio frequencies it does not
form a path which is virtually a short-circuit across
the 1,000 ohms or so of the bias resistor. If the latter
were 100,000 ohms, then a 1-mfd. condenser, which is

S Wireless
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the two methods. The latter method has an objection,
often overlooked, which the former does not. If the
intervalve coupling is inductive, such as a transformer
connected in the standard manner, all is well. But
capacity coupling is becoming increasingly popular,
even with transformers, which are now often connected
on the parallel-feed system. Resistance and choke
couplings (with the exception of the rarely used
““direct coupling’’) are necessarily capacity coupled.
With any of these arrangements the filter circuit of
Fig. 3 is liable to be unexpectedly ineffective. The
reason will be clear by looking at Fig. 4, which shows
part of the circuit relating to the previous valve, in
this case coupled by parallel-fed transformer. The
circuit emphasised by a heavy line is in parallel with
the filter resistor, and consists of the valve itself, the
coupling condenser, and the primary of the transformer.
This path therefore sets a limit to the efficiency of the
filter, and it is of little use increasing
the resistance of R, beyond a moderate

figure, for the effectiveness of doing so
becomes increasingly less. Increasing C
is also useless, for it encourages currents
due to the voltage variations across R,
to flow via it and the heavy line path,
reproducing the variations across the
primary of the transformer, which in
this case are stepped up, and the total
audio voltage between grid and cathode
is therefore very considerable.

filter system is quite useless in this case,
and has been known in practice to be

the cause of very poor results. The
evil is less extreme in a resistance or
choke-coupled amplifier, but is enough
to rule out the filter method as shown.
The simple Fig. 2 system, with an
appropriate condenser, is free from this
defect, as it prevents appreciable audio
voltages from being set up at all.

Common Bias Resistance.

There is, however, an alternative

Fig. 1.—The simplest self-bias circuit where the anode current flows through
the resistance R. Fig. 2.—By shunting the bias resistor by a condenser C,
low frequencies are attenuated. Fig. 3.—The grid is here decoupled by R,
and C, and low frequencies are not lost. Fig. 4.—With parallel-fed couplings

the filter of Fig. 3 is partially ineffective.

3,000 ohms at 50 cycles, would constitute a short-
circuit, but the difficulty is that 100,000 cohms wotld
be far too much for biasing purposes. But by con-
necting them as in Iig. 3 these conflicting requirements
can both be met, for R, is chosen to be suitable for
biasing, and R, for decoupling. Suitable values for
R, and C are 100,000 ohms and 1 mfd. respectively,
and, as R, carries no appreciable current, an ordinary
small ““leak’" type of resistor is satisfactory.

It has been hinted that the cost of the components
is not the cnly consideration when choosing between

o VAN A A ricanradiaictarny cOom

system which avoids both the trouble
due to the feed-back via the preceding
valve, and the use of large condensers,
and in most cases it is also possible to
avoid the use of a separate R,. If the
cathode of the first valve in Fig. 4 is
connected to the cathode of the second
valve, the trouble associated with that
circuit disappears. The only drawback is that the
current to both valves must now pass through R,,
together with current to any other valves which are
*similarly connected. Usually this objection is not very
serious, if the valve which is being biased is the output
valve, because in a properly organised receiver the out-
put valve takes the vast majority of the total anode
current, and the feed to the other valves need not influ-
ence the problem very deeply. The bias voltage is still
controlled mainly by its own valve. But the special
merit of the scheme is the way it fits into the usual type
A 18
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Automatic Grid Bias.—

of A.C.-driven receiver, in Wthh the whole H.T. feed
necessarily passes through some sort of smoothing choke,
in which process valuable volts are lost, particularly
if the choke consists of the loud speaker field. These
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same value may also be used for the filter resistors as
before.

So far no provision for feeding filaments or hcaters
has been shown in any circuits. In A.C. receivers (with
which we are principally concerned) this has little in-
fluence on the matter, for

the heaters can be con-
nected quite independently
of the cathodes, and need
not restrict circuit design,
except that it is sometimes
a little difficult to get rid of
hum unless the heaters are
connected direct to the
cathodes without the inter-

L

position of bias resistors.
With any of the recom-
mended giid-bias systemns
already described, this diffi-
culty should not arise, and

in any case it is no immense
hardship to run a separate

Fig. 5.—With cathodes joined together and a single source of bias, the objections to the
circuits given in Figs. 3 and 4 are overcome.

volts may be harnessed for bias purposes. For some
reason which nobody has made clear, the smoothing
choke is usually connected in the positive H.T. lead,
but it is quite as well in the negative side—in fact, is
less likely to give trouble there. It is a pure coinci-
dence if the volts dropped in the choke happen to be
exactly right for bias, but failure to achieve this happy
state of affairs need cause no difficulty, and Fig. 3
represents part of a typical A.C. receiver circuit in
which provision is made not only for the power-valve
bias but for bias to another valve also, and as many
different voltages may be supplied as are necessary. In
most modern designs, however, the only bias required
other than that to the output valve is for H.F. valves,
and is better provided by a resistor in each individual
cathode lead, shunted by a condenser of the order of
o.1 mfid.

Reducing Hum.

1t is obvious that in the arrangement shown in Fig. 5
the decoupling resistors serve not only their primary
purpose, but also that of reducing lium which would
otherwise result from the use ot an unsmoothed source
of voltage. If necessary, more than onc stage of resist-
ance-capacity filter may be used. It is essential to
keep any audio or hum voltage from the H.F. bias, for,
though it would not be amplified directly by the H.F.
circuits, it would modulate the carrier waves of received
stations and in that way render itself obnoxious. The
values of the resistors across the smoothing choke are
chosen to divide the available voltage into the correct
amounts for bias, and should total up to a figure very
much greater than the impedance of the choke, in order
to avoid reducing its effectiveness. Something of the
order of 100,000 ochms is generally about right, and the
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lieater winding for the de-
tector, or any valve which
gives trouble in this respect.
Even this should certainly
not be necessary with
proper design.  The cathodes are often joined to the
centre point of the heater winding, but usually this also
s an unnecessary precaution, and the practice of con-
necting one side of the winding to earth is a sound one.

The use' of directly heated valves in modern A.C.
receivers is confined to the output stage, which is some-

[
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Fig. 6.—A satisfactory separate biasing scheme when using
two directly heated output valves in push-pull.
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Automatic Grid Bias.—

times of this type, and then, of course, it is essential to
regard the centre-point of the filament as the cathode,
It is generally

to which return connections are made.
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value, is not a desirable one. Fig. 6 illustrates a suitable
system when directly heated output valves are used.
R,R, are the usual biasing resistors, and R, and CC
the filter components ; R, should be rather low if large

valves with very high conductance are

used, because otherwise there is a

danger of certain slight valve defects,
which would otherwise go unnoticed, .
leading to serious falling off in per-
formance.  Aboul 23,000 ohms and
2z mfd. is enough, or R, may be
omitted and clectrolytic condensers
used—a sounder plan. Separate fila-
ment supplies are, of course, essential
with dircctly heated valves, but not
with indirectly heated valves, which
are now sufficiently well designed to
permit of considerable potential differ-
ences .between cathodes and heaters,

Fig. 7.—Showing a method of obtaining bias for the last valve in a D.C. re-
ceiver using the volts dropped in the heaters of the first two valves.

.

possible to run the heaters of the other valves from the
same transformer winding, unless the output valve is
of the high-power type requiring more than 4 volts. A
case that requires special consideration is a push-pull
output stage, in which, owing to the fact that power
valves of the same type vary enormously in character-
istics—much more than would be tolerated in other com-
ponents—it is practically essential to bias the two valves
separately in order to balance them sufficiently to derive
the advantages of push-pull. If this is done, even
though the bias resistors may be fixed, the compensat-
ing action of automatic bias brings the anode currents

and the latter can safely be connected
to —HT. Centre taps may be taken as
show1, to resistors of about 10 ohms,
or to tappings on the transformer wind-
ings themselves.

The term ‘““automatic’’ grid bias is generally taken
to connote not only the absence of an independent
battery, but also the property of self-adjustment, which
Is a feature of a grid-bias supply that depends on the
anode current. In the latter sense automatic grid bias
is not altogether a satisfactory proposition in receivers
driven from D.C. mains (assuming the use of I.H.C.
valves), for the only way of obtaining it is by a resistor
between cathode and heater. Although the ripple on a
D.C. supply is relatively small in amplitude, it is high
in frequency, and, therefore, not only extremely audible
when present to a small extent, but liable to be intro-
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Fig. 8.—Automatic bias for a battery receiver.

of somewhat different valves very nearly equal, owing
to the very high mutual conductance of modern valves.
If variable bias 7s indulged in, it is advisable to make
only a portion of the toal bias resistance variable, as
the possibility of reducing the bias to zero, or to a small

WWWWeaaaricanradinhictorv coa.

Anode circuit decoupling would be necessary.

duced into forbidden territory by stray capacities.

Therefore it is good practice to connect all the cathodes

together and to the various return leads, and to link

this to the heater circuit at one point only, preferably-

at the detector. The system which corresponds to that
A 20
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Automatic Grid Bias.—
of Fig. 5 for A.C. mains cannot be fairly described as
automatic, in that the anode current forms only a small
part of the total, which is mainly that necessary for the
heaters, and hence the bias voltage 1s virtually fixed.
It at least has the merit of simplicity, for, in order to
conserve the precious volts for the output valve, use is
generally made of a pentode or other type requiring
only a few bias volts, and hence thesc are normally
obtainable from the volt-
age drop in the heaters.

Wireless .
World ‘

‘THERMIONIC

through it.  In some cases, however, as with anode-bend
detectors or variable bias volume controls, it i1s desirable
to augment the valve current by connecting a shunt or
potential divider from some positive point to the cathode.
It is then necessary to take into consideration the current
thus introduced into the bias resistor by adding it to the
current which passes thermionically by way of the valve.

BOOK REVIEW.

VACUUM TUBES AND THEIR APPLICATIONS. By

Thus in the skeleton cir-
cuit of Fig. 7 the volts
dropped in the heaters of
the first two valves are
applied via the usual little
filter R,C to provide bias
for the third, Suitable
values are 25,000 olhms
and 1 mfd.

The usefulness of auto-
matic grid bias is limited
when applied to battery-
driven receivers, because
1t 15 not practicable to run
the filaments from separ-
ate battertes as would be
necessary in  order to
apply the methods of
Figs. 2-4 independently to
more than one valve. A
modification of Fig. 5 is possible, however, and the
appropriate skeleton circuit forms the subject of Fig. 8,
which requires no explanation. As already emphasiscd,
the decoupling filter for the H.F. valves is there to pre-
vent modulation of received carrier waves by audio volt-
ages developed across R;. It should be noted that these
are communicated also to the various anodes, for R, is
equivalent to a high resistance in the H.T. battery, and
therefore anode circuit decoupling is necessary. On the
whole, it is very questionable whether “* free” grid bias
s so very gratuitous after all.

—
==
—
—
—
==

Fig 9.-—O0Odd bias values for
a two- or four-volt valve
supplied by a six-volt ac-
cumulator can be got by
inserting resistances in both
filament legs.

Bias for Battery Sets.

There is just one other method that may be mentioned
of obtaining bias in battery sets, though it is of limited
interest now that 2-volt batteries have become almost
universal. If, for example, a 6-volt battery is used,
with 6-volt valves for the output stage, the irritating
little biases necessary for the other stages may be
obtained by using 2- or 4-volt valves with a fixed re-
sistor in the negative lead, or possibly one in both sides
to get odd voltages. Suppose that 3 volts are required
and that the 2-volt valve takes 0.1 amp. Then a 30-ohm
resistor is used in the negative side, to drop 3 volts for
bias, and the remaining 1 volt is absorbed by 10 ohms
on the positive side, as shown in Fig. 9. The grid is
thus made 3 volts more negative than the negative end
of the filament.

At the beginning, in dealing with the process by which
the correct value of bias resistance is arrived at (Fig. 1),
it was stipulated that only the valve current should flow
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Pr E. V. Appleton, M.A,, D.Se.,, F.R.S. Pp. vii+117, with
68 Figures. Messrs. Methuen and Co., Ltd.,, London, 1932, Price
3s. net.

O, soine vears now Messrs. Methuen have made a special

feature of publishing authoritative scientific works in a
popular form and at a reasonable price, and have thereby eamrned
the gratitude of many students to whom the informnation thus
provided was not otherwise readily available. The * Mono-
graphs on Physical Subjects,” to which the present volume
belongs, have already established a reputation for lucidity and
scientilic accnracy, and Professor Appleton’s book on Thermionic
Vacunm Tubes fully maintains this standard.

The subject is, of conrse, a wide and growing one, and it is
obviously impossible within the compass of & hundred odd pages
to do more than lay a fumn foundation for subsequent studies.
This task, however, the uuthor has discharged with wondertul
completeness, his survey including a precise analysis of the
mternal ““ mechanism ™ of modern valves—or, as he prefers to
call them. thermionic tubes—aus well 4s an aecount of some of
their applications in various departments of physics and elec-
trical engineering.

Initial chapters on the construction of thermionic valves and
their emission are followed bv the mathematical derivation of
the standard ‘‘ space-charge’’ equations for the diode, and in
a subsequent chapter the modifications necessitated by the intro-
duction of the grid in the cuse of the triode are clearly demon-
strated.  The mathematics employed assumes a fair working
knowledge of calealus methads, but it may be pointed out that,
even so, such mathematical knowledge is in no wise essential
to an adequate understanding of the salient featnres of the
discussion. '

Perhaps the three nost ‘interesting chapters in the book from
a purely wireless point of view ave those dealing with the three
main applications of the triode—as amplifier, rectifier, and
oscillalion generator. These chapters contain a masterly sum-
mary of much modern valve theory which is only to be found
in the writings of various authors scatlered through the pages
of many scientific periodicals. In thus collating the substance
of these rescarches the author has performed an undoubted
service to the serious student, and the exhanstive lists of refer-
ences which conclnde each chapter are indicative of the com
pleteness of his survey.

\Where so many topics are dealt with in so short a space, it
is inevitable that the treatment accorded to many of them shonld
be in the nature of a summary of essentials, a feature which
should commend the volume to thecse who desire to have a
¢ revision course.”” The book is, perhaps, written maore from
the point of view of the physicist than that cf the wireless
engineer : nevertheless, students of wireless who are desirons of
improving their knowledge of the valve will find themselves
well repaid by a careful reading of it. The volume is of pocket
size, well produced, and of clear type. The dingrains are cave-
fully drawn and easily followed—thongh in one instance, Fig. 30,
the conventional symbols for the hatteries N seem to have been
inserted with reverse polarity. Altouether, this little book can
be confidently vecommended as containing a wealth of reliable
information at an astonishingly low price.—W. A. B.

Next Week’s Set Review :— '

- THE HALFORD SUPERHET
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"Nuts to Crack

Instructive Problems and their Solution.

HE present series has been started by The Wire-
less 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
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 32 to 34 have been pre-
viously given, and below the answers appear, whilst
another set of problems is included this week for treat-
ment in the next instalment.

QUESTION 32.—It is desired to operate a power-grid
detector valve with 100 volts on the plate and a
mean anode current in the neighbourhood of 8 mA.
If the H.T. supply is 260 volts, what value of feed
resistance would be required in the anode lead, and
what power must it be able to handle?

Answer—20,000 ohms; 1.28 watts.

The principle of dropping volts through an anode-
feed resistance has often been described in The Wireless
World. Tt will be evident that the potential drop across
the supply resistance is equal to the difference between
the H.T. potential source and the voltage on the plate.
The P.D. across the resistance is thus 260 — 100, or 160
volts. We are, moreover, given the value of the mean
current which this resistance must carry, viz., 8 mA.,
or 0.008 A. The value of the resistance is therefore
obtainable by our never-failing standby, Ohm’s Law,
as follows:

E 100

R=—2 = = 20,000 ohms.
1 0.008

In selecting a resistance for this duty, care must he
taken to see that the type chosen is capable of hand-
ling an amount of power well in excess of actual require-
ments. The power dissipated in the resistance is, of
course, given by E x I watts, where E=160 volts and
I=0.008 ampere.

Thus the power lost in resistance = 160 x 0.008 watts =
1.28 watts.

A resistance rated at, say, 3 watts or over would be
quite suitable, and leave ample margin of safety.

QUESTION 33.—A four-valve set is supplied with
filament current from an accumulator whose voltage
is 2.04 when the set is running. If one of the valves
is rated to take 0.12 ampere at 1.8 volts, how
should it be connected to the filament supply?

Answer—Through a resistance of 2 ohms.

The accumulator voltage is here in excess of the
desired filament voltage by 2.04 — 1.8, or 0.24 volt. This
excess voltage must, therefore, be taken up or disposed
of in some way, and the most convenient method of
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doing this is to insert a small resistance in one of the
filament leads. The value of this voltage-dropping re-
sistance will be given in ohms by the usual process of
dividing the P.D. across it by the current passing
through it or by the quotient 1 in this case 2—'%, or
2 ohms. Needless to say, the power rating of the
resistance should be adequate to pass the necessary cur-
rent without overheating.

QUESTION 34.—A resistance of 50,000 ohms is rated to
take 20 watts. What is (a) the maximum direct
current that may be passed through it without
danger, and (b) the maximum amplitude of A.C.
that may be similarly passed?

Answer—(a) 20 mA, (b) 28.28 mA.

The power in watts which is expended in passing a
direct current of I amps. through a resistance of R ohms
is given by the expression I°R. For the case of direct -
current, therefore,

20 I

20 = 12 X 50,000, so that 1* = =
50,000 2,500

therefcre I = % amp. = 20 mA.

In the casz of an alternating current of pure sine
form, the same power formula I*R will apply on the
understanding that I now represents the effective or
R.M.S. value of the current. This R.M.S. value is
always 0.707 times that of the amplitude. In the
present case the value found above for I, viz., 20 mA.,
will be the R.M.S. value, and is thus only 0.707 times
the value of the maximum amplitude. Accordingly, we
can write:

Maximum amplitude = oi;)— =28.28 mA.

The frequency of the alternating current is, of course,
immaterial.

NEXT SERIES OF PROBLEMS.

QUESTION 35.—An unmodulated carrier wave of 1,080 Kilo-
cycles frequency has an amplitude of 0.8 volt at the grid of
a detector valve. If it is now modulated 50 per cent, at audio
irequency, what is the voltage amplitude of the L.F. modu-
lating wave? i

QUESTION 36.—What is the unmodulated R.M.S. input volt-
age to the grid in Question 35, and what will be the
extreme values of R.M.S. voltage variation at the grid during
the modulated signal ?

QuEsTION 37.—Unsatisfactory reproduction is obtained from
a set in which the 2,000-ohm loud speaker is connected directly
in the anode circuit of a small power valve. The H.T. battery
is found to have a P.D. of 155 volts on load, and the mean
plate current of the power valve is 15 mA. What voltage is
thus lost to the platz of the valve?

NUTCRACKER.
A 22
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Colvern Coils and Colverdyne Inter-

mediates for the A.C. Monodial Super

Type WWMD - - - - - - . per set 30/-
Type 110 Colverdynes- - - - =« each 12/6
Type ST10 Variable Colverstat, 5,000 ohms. 5/6

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX

Avks
a23  Advertisenents for “ The Wireless World ** ave only accepted [rom firms we believe o be thoroughly reliabls

www.americanradiohistorv.com


www.americanradiohistory.com

T2 ADVERTISEMENTS.

THE WIRELESS WORLD
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Jhe HIGHEST
ACHIEVEMENT...

in Radio Reception
has unquestionably
been attained by the
production of the

HALFORD

BRITISH
7/8 SUPER-HET
RECEIVERS

Supplied in period
cabinets in Oak,
Walnut and Mahogany
which harmonize with
any furnishing scheme.

HALFORD RADIO LTD

Sales distributors for Gambrell Radio Ltd
Offices & Showrooms * 39 SACKVILLE ST London, W.1,

Telephone :

Regent 7136.

Our bookiet, “The All Metal Way, 1932," grves full par-

ticulars of the Westinghowse Mectal Rectifier, and tells vou .

why, if you are about to purchase an A.C. eliminator,
you should see tha! metal veciification (s employed. If
you are con'emplating building an eliminator, the booklet
will be particularly useful, as i1t conlains [ull details and

prices of our constrictors’ range, Ingether with suitable -

circuifs. The altached coupon and 3d. in stamps will
bring vou a copy.
————————————————— COUPON - ———— -
Westmghouse Publicity,
2, York Road, King’s Cross, Lnndon, NI
Please send me a copy of ““The All Metal Way,
1932, for which I enclose 3d. in stamps.

NAME oo e .
AdresS  iiiie e e s '

W.W.13.4.22 ¢

The greater majority of
mains units incorporate the
Westinghouse Metal Recti-
fier,and theR.l. type C.20/3,
iltustrated herewith, is one

" of them. It employs metal

rectification for both high
tension supply and low
tension trickle charging,
the respective outputsbeing
150 volts at 20 mitliamps.,
and } amp. at 2, 4 or 6
volts. No maintenance is
required, the METAL recti-
fier obviating all need for
renewals.

WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD., 82, YORK ROAD, KING'S CROSS, LONDON, N.1

Mention of ** The Wireless World,”” when wriling to advertisers,
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will ensure prompt attention.
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Current Topics.

Events of the Week in Brief Review.

British Programmes from

France.
BAN on British sponsored pro-
grammes from Radio Paris and

other French stations becomes a possi-
bility in view of a statement contained in
a ** Blue Book 7 just issued by the French
Senatorial Finance Commission. (‘orre-
spondence on the subject of sponsored
programnies 15 published. Among the
letters is a reply by the Minister of
Posts and Telegraphs to a private com-
plaint. of the ‘‘intolerable’ amount of
foreign  publicity  programmes, * one
Paris ‘poste’ station being allowed to
transform itself into a station of British
commercial interest.” In the Ministerial
reply  these words occur: ‘¢ General
nieasures tending to vestrain publicity in
foreign languages and to regulate political
transmissions are already envisaged.”

The French radio Press interprets this
statement as signifying that Radio Paris
will very soon be forbidden to carry on
its present publicity programmes.

The Autotone in Birmingham.

EADERS in the Midlands who are
constructing the Autotone may be
interested to know that a completed re-
ceiver of this type is now on view at the
Birmingham Offices of 7The Wireless
World, Guildhall Buildings, Navigation
Street.

Captain P. P. Eckersley.

APTAIN P. P. ECKERSLEY'S wide

circle of friends will wish him a
speedy recovery after the operation for
appendicitis  which he underwent last
week.

We understand that in a few weeks’
time Captain Eckersley is leaving Eng-
land for Australia. where he is to spend
some months in advising the Government
in the reorganisation of the Australian
Ioadceasting service.

Luxembourg’s Wavelength.

THE high-power station at Luxembourg
referred to in these columns last
week is actually being constructed at
Junglinster. a village 15 kilometres from
the city. There is still some doubt us
to  whether the wavelength of 1,250
metres will he suitable. and the first tests
will show if the German air service
stations, which operate on the same wave-
length. will be interfered with. If this
were the case. the German Post Office
would promptly complain. and a wave-
length change would be imperative.

Bigger and Better.

HE National Radio Exhibition will
this year. for the first time, occupy

the Grand Hall, Olympia. and on that
account alone will probably he the most
spectacular vet held in this country. The
Exhibition will open a month earlier than
usual—that is, on August 19th—and it is

A 25

hoped that many provincial visitors
holiday-making in the capital will thus
be able to attend. Although the Show
will occupy 100,000 square feet of floor
space, the manufacturers hope to fill this
vast area with the greatest ease, at the

same time allowing visitors more elbow ~

room than in years past.

Radio Tests in the Arctic.
ROFESSOR E. V. APPLETON, who

is well known to readers for his
researches on the transmission of wire-
less waves, is to lead the second of two
Arctic expeditions which are being sent
out by twelve countries during the year
beginning on August 1st. While one of
the parties, led by Mr. J. M. Stagg, will
study meteorology at Fort Rae in Northern
Canada, Professor Appleton’s expedition
will proceed to Tromso in Norway to
make wireless observations. It is hoped
to solve several problems connected with
wireless echoes and {he possible effect of
the aurora borealis.

General Ferrié’s Successor.

GENERAL APPIANO has been ap-
pointed to succeed the late (ieneral
Ferrie as Chief of the French Military
Wireless Sérvices.  Although  General
Appiano is not a technical expert. he is
thoronghly conversant with the adminis-
tration of military wireless, with which
he has had experience since 1911. He
was the Director of a radio telegraphic
mission to Russia from 1916 to 1918.

= =TT
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Free Listening for Unemployed.

HE German Post Office has further

simplified the conditions under which
unemployed persons can obtain free wire-
less licences. Hitherto, these were avail-
able only to persons who lLad owned a
licence for six consecutive months before
making application. -Now, however, free
licences are available to unemployed
persons who have paid for a licence during
any six months after Januvary 1st, 1931.
Our Berlin correspondent fears that this
new ruling will play further havoc with
German broadcasting finances. At present
one in twelve of Germany's listeners
obtains his licence free of charge. ’

Good for the Builders.

‘ VERY man who can afford it,”” said
Alv. J. B. Milner in his presiden-
tial address last week to the National
Federation of Housebuilders, ‘‘iunsists on
a detached house—on
wireless fiend next door who turns on his
wiveless while he is in the bath in the
morning, and switches it off just before
he goes to sleep. and not always then.”
. Mr, Milner might have added that it’s
an ill wind that blows nobody any good.

Free Licence Scheme.

HE sinister shadow of the Post Office

wireless detector van is helping to
popularise the scheme of a Birmingham
firm, which now offers free licences to
the purchasers of a special set. Appar-
ently there are many folk who, while
objecting to the payment of 10s., do not
hesitate to spend considerably more on a

good receiver when the licence s
“thrown in.’' -

"1t is possible that the firm would
attain still more success if they char-

tered a Post Office van {o tour the district.

i

e

This recent photograph gives an idea ot the

vastness of the Rockefeller site in New York which will soon be the hub of
American broadcasting activities.
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PRACTICAL
HINTS AND

TIPS

Simplified Aids to Better Reception.

I T is common knowledge that a
movmg c011 loud speaker sounds
shrill and ““tinny " if used without
a baffle board. The movement of
the cone sets up sound waves in the
air, but, at low frequencies, circulat-
ing currents are set up bctween the
front and the back of the cone, which
allows the energy to be dissipated
without pro-
ducing sound

HOW LARGE waves at these

A BAFFLE? frequen-
cies. A large

........................................ d 1 a p h l agm

will get over the dlfhculty, but the
most practical .method is to use a
baffle, and the dimensions of the
baffle directly govern the strength of
bass reproduction.

Various opinions have been ex-
pressed as to the minimum dimen-
stons of a satisfactory baffle, but as
these reflect.various degrecs of taste,
the reader will find the accompany-
ing diagram interesting, in that it
will enable him {o choose a baffle
which will satisfy his own particular
requirements. It is quite straight-
forward, but there are one or two
points that crop up in practice which
should be borne in mind. Most com-
mercial moving-coil loud speakers
have a cut-off at about 100 cycles
per second, so there is nothing much
to be gained by having a baffle
larger than about 3ft. 6in. square
with such a loud speaker, but if one
has a loud speaker which will really
go down to 50 cycles, then a large
baffle is very necessary if the per-
formance is not to be impaired.

The baffle may be. either a flat

board or a box (which usually takes
the form of a compartment in the
cabinet housing the receiver). The
effective dimensions of the latter can
casily be calculated, the diameter of
an equivalent flat board being equal
to twice the distance from the centre
of the front opening, round the side,
to the speech coil.

It is not often realised that the
material from which the baffle is
made has a considerable influence
on its efficiency. It is desirable

that bhardwood, such as oak or
mahogany, up to an inch thick, if
FREQUENGCY IN CYCLES PER SECOND
e 2833 8 7§ 8s8s

1
T v 7
Rl =)
a | ——-n"r | o]
5 __/4/ + T
3113 ! _Ig;“‘:.- £H
2 /[ | ‘
g 1l AL = Ll
i
pitiwszoresd) |||
gl S
|lFo: 87654 %212 B -

DIAMETER OEF BAFFLE

Fig. 1.—Showing the loss of low-fre-

quency response brought about by the

use of loud speaker baffle-boards of
various sizes.

possible, be used, otherwise the
wood itself will vibrate at the lower
frequencies, and reduce the effective-
ness of the baffle by as much as 50
per cent. Cheap cabinets made from
light plywood panels assembled on
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a framework should have the loud
speaker compartment lined with
hardwood of the requisite thickness,
either glued on to the outside panels
or fixed firmly in position about a
quarter of an inch away, the inter-
vening space being filled with felt or
similar material.
I T should not be forgotten that the
grid circuit of every valve, irre-
spective of its function in the receiver,
must be completed to its cathode or
filament through a path conductive
to D.C. current. It is not enough
that the circuit should be completed
through a condenser; unless a
parallel leakage path be provided, a
charge will ac-

: i cumulate on

A POINT TO the conden-
REMEMBER. ser, and the
circuit  will

become
choked and practically inoperative.

One is apt to forget this when
dealing with mains-operated re-
ceivers with automatic bias; from a
cursory examination of a circuit dia-
gram it is not always obvious at a
glance that the necessary conductive
path is provided.

This axiom may be applied when
searching for a fault; unless con-
tinuity is shown between grid and
cathode terminals of the valve holder
it can bc assumed quite definitely
that something is wrong in the cir-
cuit.

FROM a technical point of view

the only real difference between
the various forms of band-pass filter
coupling in common use is with re-
gard to the manner in which the
selectivity or broadness of tuning of
the various devices changes as the

receiver 1s tuned over thc wave-
band to be covered. In other words,
........................................ it is true.
. enough to say
BAND-PASS that at a
HUENBES given wave-
COMPARED. length any

e type of filter
1s equally good provided that the
effective coupling between the com-
ponent circuits is adjusted to the
same value.

It follows, therefore, that when
provision is to be made for varia-
tion of coupling, that the choice of
the actual method employed may be

A 20
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governed entirely by convenicnce
and by the apparatus available.

In practice, a ‘‘ constant width "’
filter is almost always to be preferred
to one which needs frequent adjust-
ment of coupling, but this does not
apply to the tuned LF. circuits of
superheterodynes, which always
operate at the same wavelength.

THOSE who have a low-voltage
D.C. supply—in the order of
100 to 150 volts—are at a distinct
disadvantage when designing a re-
ceiver to operate directly from the
supply system. True, there is no
particular difficulty about the fila-
ment or heater circuits, as modern
indirectly heated D.C. valves of,
say, the 10-
i volt type may
LOW-VOLTAGE : be used in
D.C. MAIN3. | the conven-
tional man-
ner. But the
question of H.T. voltage is some-
thing of a problem. Without any
additional source of voltage, the
supply to the arodes is obviously
limited to something below the mains
pressure, and anything less than zoo
volts is hardly adequate for modem
needs, at any rate when mains valves
are to be used.

If an attempt is to be made to at-
tain the best possible reception in
adverse circumstances of this nature,
it is to be recommended that, for
the purpose of H.T. supply, the
mains voltage should be supple-
mented by a battery ; of course, dry
cells could be employed, but this
course is anything but economical,
except, perhaps, in the matter of first
cost, and it is a good plan to em-
ploy an H.T. accumulator battery,
as the cells may readily be charged
from the mains during the time that
the set is out of use.

It will be convenient to fit a
charge-discharge switch to the re-
ceiver itself, in order to avoid the
need for disconnecting the cells each
time that they are to be charged.

What is probably the best way of
overcoming the handicap of a low-
voltage D.C. supply is illustrated
diagrammatically in Fig. 2. For pur-
poses of explanation, it is assumed
that the recciver is to be of the popu-
lar H.F.-det.-I.F. three-valve type,
with 16-volt indirectly heated D.C.
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valves, and that current is supplied
at 110 volts. It will be seen that the
heater and cathode circuits are en-
tirely conventional, but that when
the battery switch is in the left-hand
position the voltage of the accumu-
lator cells is added to that of the
mains for supplying the various
anode circuits.

The value of the limiting resist-
ance R, is calculated on the basis of
the assumptions made above, and,
of course, will need modification if
the mains voltage be changed, or if
any alteration be made in the type
or number of the valves.

It is impossible to assign a definite
value to the resistance R, through
which the cells are charged. The
purpose of this resistance is to limit
the charging current to the value re-
commended by the makers of the
battery.

It should also be pointed out that

HT. FEED -
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HEN a receiver is fitted with
a conventional choke-filter
circuit for feeding the loud speaker,
it must not be imagined that in
every case a double-wound trans-
former or a direct loud speaker con-
nection may be substituted at will.
As the resnlt of making this change
it is not unusual to find that low-
frequency
oscillation is
produced.
The reason
for this is not
far to seek.
The filter-feed system contributes a
great deal towards the attainment of
stability, because it helps to decouple
the output circuit by deflecting
audio-frequency impulses from the
source of H.T. supply. In this
respect a transformer is no better
than a direct connection.
Problems of this nature will often

: LOUD SPEAKER
i FEED CIRCUITS. !

OUTPUT
CHOKE -

.

BiAS RES.

g
e
S p—O

3| -orATTER g

CHARGE — J ¢
DISCHARGE
SWITGH ¢ o

THING

SMO0

Fig. 2.—Making the best of low-voltage D.C. mains : skeleton diagram showing
cathode-heater connections for indirectly heated D.C. valves, and also an auxiliary
accumulator battery for increasing anode voltage.

the total voltage of the supplement-
ary baftery should be appreciably
less than that of the mains, or the
cells will never be fully charged;
with a 110-volt supply the battery
may contain from 4o to 45 cells.

Finally, the reader may be re-
minded that the ‘‘ Wircless World
D.C. Three,”’ recently described in
this journal, may be modified on the
lines suggested in cases where the
D.C. supply is appreciably below
200 volts.

www.americanradiohistorv.com

arise when substituting a moving-
coil loud speaker with a built-in
transformer for an instrument of the
moving-iron type. If instability
should be produced as a result of
making the change, there are two
remedies: the decoupling of the
carlier stages may be improved by
fitting resistances of higher value and
larger by-pass condensers; or the
built-in transformer in the loud
speaker may be ‘‘filter-fed” by
means of a choke.
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Tuned

Circuit.
What It Is, and What It Does.

By A. L. M. SOWERBY, M.Sc.

- HE writer has recently published a series of
articles on screened colls, in one of which there
was a fairly full discussion of the distinction
between series losses, expressed as the series

resistance r, and parallel losses, expressed as a
dynamic resistance R. It was further pointed out that
the fotal losses, with which one deals in designing a set,
and with which one is primarily concerned as the
measure of the cfficiency of a complete tuned circuit,
may be expressed in either of the two forms to the
exclusion of the other.

In quoting the high-frequency resistance of a circuit
it 1s quite usual simply to state the value of r that
corresponds to the sum total of losses. There is no
special virtue in stating the losses in this form, which
is perhaps the least important of any;
it is often done because total losses
are most conveniently measured in
terms of series resistance. Other
forms of expression have to be
dertved from r by calculation.

The most usnal alternative, that of
expressing total losses in terms of
equivalent parallel resistance, which
is the same as the dynamic resistance
of the tuned circuit, is distinctly
more useful to the designer of a set,
for the dynamic resistance plays a
very important part in the calcula-
tions that form part of the work
of design. The dynamic resistance
of the tuned circuit must be known
hefore an estimate can be made of
the amplification to be expected from cach stage of the
high-frequency amplifier, and the same information is
required for deterinining whether the completed ampli-
fier will oscillate or will be absolutely stable.

Defining Magnification.

Besides these two better-known modes of sum-
ming up the performance of a tuned circuit, there is
another. One may give the magnification of the circuit.
This quantity, which is symbolised by the letter “ m,”
is not a plain unvarnished statement of either serics or
parallel resistance alone, but involves also the induct-
ance of thc coil and the frequency or wavelength at
which the information applies. It is obtained by divid-
ing the reactance X of the coil' by the equivalent series
resistance r, or, alternatively, by dividing the dynamic
resistance bv the reactance

frequeney

! The reactance of a coil is X — 2 = f L ohms where f

and L inductance.

HE articles on coil efficiency

hy the present writer published Tifmm
i this journal in September last
contained references to the advan
tages 10 be gained by expressing the
properties of « coil in terms of
magnification rather than by the
more general method of stating the
series or parallel resistance.
alternative has a number of merits,
notably in connection with selecti-

Iy measurements.

In symbols m - X r and since R=X*/r, m is also
equal to R/X.

Regarded merely as a ‘‘ goodness factor”” of the
tuned circuit, s may be considered as a kind of half-
way house between the series resistance and the dynamic
resistance.  Since a lower value of 7 represents
a more efficient coil, 1, r would be quite a logical unit
for expressing ‘‘ goodness.”” A 10-ohm coil would then
have a ‘' goodness’ of 0.1 mho*; a 2o-ohm coil a
“goodness’’ of only half this value, or 0.05 mho.

If the coils had an inductance of 200 microhenrys,
and the resistances referred to a wavelength of 300
metres, cach would have a reactance of X=1,258
ohms.  The magnifications of the two tuned circuits
would therefore be 1,258 x 0.1=125.8 and 1,258 x 0.05=
62.9. These figures are obtained by
nmultiplying the reactance of the coil
by the *‘goodness factor.”’
repeat the process and
multiply the magnification in its turn
by the reactance, we arrive at the
dynamic resistance X°*/r or Xm.
In the cases given, R comes out at
158,000 ohms and 79,000 ohms.

How the Name Arises.
Thus It will have been noticed that
while 1/r was given in mhos, and
R was given in ohms, no unit was
quoted for m. This absence of unit
1s quite correct, for m is a pure ratio,
obtained by dividing reactance (in
ohms) by series resistance (also in ohms). The amplifi-
cation factor of a valve is a familiar case of another
pure number derived as a ratio, and bears a recognisable
similarity in name to the magnification we are discussing.

The term “‘ magnification ’’ arises in a way that needs
a simple diagram for its elucidation. In Fig. 1, (a)
represents a simple tuned circuit supplied with energy
from an gerial; 1., C, and r are the three constants that
determine the tuned circuit. If we suppose that the
current flowing in the aerial is such as to induce a voltage
E, into the coil L, we can replace the aerial by a fictitious
but convenient generator in series with the tuned circuit,
as at (b). The reactance of the coil L. and the con-
denser € will make the current circulating in the tuned
circuit quite difficult to compute, except at the frequency
to which the circuit is tuned. At this frequency the

¢ The **mho,” or “reciprocal ohm,” ig the unit of conductance.
The general principle is that the less it resists, the more it
conduets.
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The Magnification of the Tuned Circuit.—

- reactances of L and C counterbalance one another, and
the current flowing (I) will be given by I=E,/#, as in
a simple D.C. case to which Ohm’'s Law applies.

This current, flowing through the coil, will set up
across it a voltage equal to the current multiplied by
the reactance of the coil ; this voltage, E,, which is that
applied across grid and filament of the first valve in
the set, will therefore be given by E,=I1X. Replac-
ing I by its value in terms of E, and r, we sce
that E,=X.E,/r, which rearranges into E .X/r.
But we have scen that X /7 is equal to m, the mag-
nification of the tuned circuit, so we can write
E, =E, xm. In other words, the voltage derived from
the aerial is magnified s times by the tuned circuit
before it is applied to the first valve of the set. The
origin of the term ‘‘ magnification’’ is now evident.

As has been shown, the series resistance of the tuned
circuit is that which is usually measured, and so is
often convenient for a comparison of alternative coils

Wireless
Weorlld
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_In comparing two coils of about the same inductance,
or for finding the resistance that a 205-microhenry coil
would have if stripped down to 200 microhenrys, as in
the case of the writer’s recent measurements on screened
coils, the magnification must always be used as the basis
of calculation.

Selectivity Controlled by Magnification.

A further feature of the magnification is that with any
one coil it is more nearly constant over the wave-range
covered than e:ther » or R. Some recent measurements,
covering the wave-range from 200 to 3550 metres, gave
results according to which r varied from 7.85 to 27.4
ohms, R varied from 60,000 to 130,000 ohms, while
m varied from 69 to g24. None are constant, or even
nearly constant, but m shows the least variation of the
three. Ratios of maximum to minimum values are:—

' r=3.5:1 R=216:1 m=1.34:1

Thus, if only one figure is to be

sistance is that required for
design calculations involv-
ing stage gain and stability
—what uses, then, are left
for which the magnification
is more convenient?

In comparing the design
of two coils of different in-
ductance values 1t is not
fair to make the comparison
either on the basis of 7 or

under fixed conditions.
% |
)
=3~
(a)

Similarly the dynamic re- [
a

o
.|||

used as a rough criterion of the
excellence of a tuned circuit, it
will usually be best, because most
definite, to quote the magnifica-
tion.

But these various points fade’
into complete insignificance beside
the great fact that the selectivity
of a tuned circuit depends only on
its magnification, and not at
all upon its resistance, either
series or dynamic. That is

on that of R. That this is

so can be most easily realised

if we consider the rather artificial

case of two identical coils in serics
being compared with one of them

“alone; naturally, the excellence

of design of one alone is the same ;

as that of two in series. In case @
(a), Fig. 2, the series resistance »

to say, so long as we keep
r . magnification constant, r

YW l and R can be varied as we
L 14G please without making the
2 slightest difference to selec-
tivity.> It follows, there-
fore, that for all design cal-
®) culations that involve the
determination of selectivity,

is 8 ohms ; the dynamic resistance
at 1,000 kc. is -(a2xfL)*/r=
(942)*/8=111,000 ohms.

In case (b), r is 16 ohms, while
R is (1,884)*/16=222,000 ohms. (b).
Comparing r-values, two coils are
half as good as one; comparing
R-values, two coils are twice as
good as one. Both these con-
clusions are true for certain pur-
poses ; regarded as a commentary upon the design of
the coils, as distinct from the inere choice of inductance-

Fig.

value for a particular purpose, both results are evidently,

absurd, and e must turn to a further consideration of
magnification values.

If now we compare m-values, in the first case we find
that m=0942/8=118; in the second case, m=1,884/16,

which also comes to 118. Since the two coils are iden-

tical, this is exactly the result we want to express excel-
lence of coil design, as distinct from correct choice of

coil constants for their purpose in a sct.
A 29

1.—Simple tuned circuit upon which is

based the use of the term ‘‘ magnification.”’

the aerial in (a) induces a voltage E, into the

coil L, we can replace it by a generator as in

As shown in the text E, is m times E,,
where m is the magnification.

Fig. 2.—If the two coils in {b) are each identical
with that in (a), the magnification of the two
tuned circuits is the same.

ever, are twice as great in (b) as in (a).

whether as a virtue in tuning
It out unwanted stations, or as
a fault in preventing the
complete reproduction of
side bands, it is necessary to
base all work on the magni-
fication of the proposed cir-
cuits. Those who are inter-
ested in such calculations
are referred, not only to the
article cited, but also to pages 56 and 57 of ‘‘Radic
Data Charts,” where an abac will be found which
greatly facilitates the necessary work. From it the
curves which accompany this article were all deduced.
The only other factor, besides m, that enters into the
determination of selectivity is the wavelength to which
the circuit is tuned and about which the selectivity is
required.  Two tuned circuits, both having a magni-
fication of 100, but intended for use on different

3 See ‘“ Sclectivity in Plain Terms,” The Wireless World,
Oct. 16th, 1929, p. 432.

Both r and R, how-
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The Magnification of the Tuned Circuit.— familiar with the logarithmic scale are asked to make a
wavelengths, will have quite different selectivity charac- close comparison of these two figures, which con-
teristics.  One may cut side bands badly, the other vey, each In its own way, the same information. It is

may allow two stations diftering in especially to be noted that
frequency by many kilocycles to be 10 a resonance curve drawn to
heard simultancously. 29 = H - : a logarithmic scale indicates
Fig. 3 gives the resonance curves 20 T ] i loss of high notes through
that are yielded by a tuned circuit 50 - A cutting side bands on the
of magnification 100 at the differ- very scale that is most
ent wavelengths indicated on the familiar for low-frequency
curves themselves. It will be o response characteristics.
noticed at once that, as the wave- § The range of audible fre-
length is increased, the selectivity, @ quencies is  roughly indi-
and with it the loss of side bands, = cated on each diagram.
becomes steadily greater.  The 8
reason for the outstancu.ng ditfi- E Constant Magnification.
culty of long-wave reception-that =
of getting proper reproduction of i In obtaining the same
high notes—is here made amply | magnification at all the
evident, different  wavelengths  for
In Fig. 4 the same curves are which curves are given,
presented on a logarithmic scale. quite a wide range of
T ] dynamic resistances  will
100 . 3 . normally arise.  Assuming
I A 5040 30 20 108 654 3 2 1 ) o >
w L L r D701 W\ the values given for the
Z sol— _,[ ] N KILOCYCLES OFF RESONANGE inductances of the various
g bt N l i T coils, the R-values are
& 60 =t ,7$5 T/ iy | N ——— Fig. 4.--The curves of Fig. 3 shown in the following table.
w Lg% 6&” s L\ AN g | shown on a logarithmic scale. For all cases, # = 100.
g a0l + o ‘,& Wil \ - N_\\T mle oI Note that these curves are the I Al be T that the
=l A o4 J11N N f usual type for low-frequency t wi ShGECIpina &
o — 'ON\E‘?\E \ iwﬁ ~ ] response curves; the musical condition of constant mqg—
g2 = weires L NN [ T range is indicated. nification leads to very wide
& = %Wﬁ?gg ; T _*——:Lf - _ changes in R over the
25 20 15 10 5 0 5 10 15 20 25 tuning range 200 to 550 metres, presuming that, as is
KILOGCYCLES FROM RESONANCE usual, the same coil is used throughout. It follows that,
. . ’ Wavelength Inductance Dynamic Resistance. |
Fig. 3.—Resonance curves at different wavelengths for tuned (Meters). ‘ (Microhenrys). (Ohms). ‘
circuits of magnification = 100. Note the enormous increase L | ~
of selectivity at the higher wavelengths. ! - 900 200 191,000
300 200 126,000
. . 550 200 69,000
This type qf~sczlle has the a(lv.amage that it can Lo 3,000 360,000 |
cover 4 very wide range of values without unduc cramp- | 3.000 3,000 192,000 |

ing at cither end of the scale, while the curves can -

be read to the same degree of accuracy at all points. so long as ordinary tuned circuits are used, the selec-
For that reason the loganithmic scale is preferred by the  tivity rises rapidly, and the amplification attained (which
writer for all resonance curves, and the remaining dia-  depends upon R) drops rapidly on tuning up from 200

grams will be in this form only. Those who are un-  fowards 550 metres. (To be concluded.)
HE outstanding property of covering while hot. The base of
- this wire is its ability to main- “TELECONITE” WIRE. the covering material is gutta-
tain a high insulation resistance percha, which softens at tempera-

under. conditions of humidity which would sooner or  tures above 130 deg. F. This is not entirely a dis-
later have a deleterious effect on other covering advantage, as it is possible to manipulate the cover-
materials, including rubber. Designed originally for bell  ing while hot to cover up a soldered joint. The break-
wiring and telephone circuits in mines, it should find  down voltage is over 5,000 volts, and the insulation
many useful applications in wireless technique. It would resistance more than 50 megohms per nrile, while the
make excellent material for outdoor loud speaker exten-  dielectric constant is less than 3.5.

sions, and we have used it successfully for the internal The covering is available in a variety of colours, and
wiring of sets. It is ideal for the Jatter purpose when the price per 110-yard coil is as follows: 20 S.W.G.,
terminal connections are used on components, as the 5s. 8d.; 18 S.W.G., 7s.; 14/36 flex, 7s. The makers
msulation strips off cleanly, but where soldered connec- are the Gutta Percha Company, Wharf Road, City
tions arc made care must be taken not to damage the ' Road. London, N.1
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HAYNES
Rﬁgﬁtb

HAYNES A.C. SINGLE DIAL SUPER

designed by F. H. Haynes.

A proved and serviced receiver which has achieved a high
reputation. Gives range with quality, a minimum of second
channel heterodyne and reception with entire absence of
mains hum. Two unit, all metal assembly on tooled-out
aluminium baseplates. The cost of all components amounts
to £18 : 18 : 0 including eliminator equipment, moving coil
loud speaker, and valves. Constructional description free,
or, with tull size blue print, 1/-. Completely finished, tested
and royalty paid set with valves and loud speaker £21.

“WIRELESS WORLD” MONODIAL A.C. SUPER

designed by W. T. Cocking.

Adapted to incorporate special components meeting the
requirements of the scrutinising constructor—generous
Rich & Bundy mains transformer and chokes, Colvern coils
and intermediates, Dubilier condensers and resistances. The
cost of all components specified is £17 : 15 : 0 including
blue print and aluminium faced five-ply boards drilled to
accommodate valve holders. Moving coil loud speaker with
suitable field coil £1 : 15 : 0, valves £6 : 11 : 6.

HAYNES “Q” RECEIVER - - - READY SHORTLY

designed by F. H. Hayncs.

A set designed entirely from the standpoint of outstanding
quality reception. This type of receiver is without
parallel yet it meets almost universal requirements.
Built as a two-unit all-metal assembly and comprising
the highest grade components. Easily put together and
absolutely reliable. Band pass input, single dial control,
variable-mu H.F. stage, volume control without change of
tone, power grid detector, all resistance couplings and com-
plete with 500-volt eliminator, five valves and moving coil
loud speaker. Not a long range receiver but one giving
realistic reception from the Regionals, Daventry and Radio-
Paris with entire tfreedom from mush, whistle and mains
hum. Full size blue print supplied. £18 : 18 : O carriage
paid.  Special high grade radio gramophone cabinet in
walnut £5 : 5 : 0. Garrard Induction motor £2:15: 0.

HAYNES RADIO, 57, HATTON GARDEN, E.C.1, Telephone: CHANCERY 8023

A3l Aduvertisements for ** The Wireless World * are onlv accepted from firms we telieve to be thovoughly reliable.
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Noone NOW has any excuse whatsoever
for buying a foreign loudspeaker. The
Celestion P.P.M. is infinitely superior
to any other speaker ever produced. lts
quality of reproduction has never been
surpassed, and never previously has a
speaker of such outstanding merit been
offered at such an exceptionally low
price. Here is a definite instance when
you' can buy British, buy best and
buy cheapest.

The P.P.M. Speaker incorporates an impregnated
diaphragm, and a patented twin  suspension
permitting large ,cone movements without undue
distress. The new patented coball steel magnet
produces a very high flux density.  Dual
impedance output transformer included.

10/- down and six monthly payments
of 8/-.

When ordering state whether standard
or Pentode transformer is required.

, . STRONGLY CONSTRUCTED

- . HIGHLY SENSITIVE

@ NEW SUSPENSION

Write
for
Free

Leafiet.

‘ SPECIAL DIAPHRAGM

Also ask to near the M.12 Chassis, 35/-.

Soul of Music

CELESTION LTD., LONDON ROAD, KINGSTON-ON-THAMES.
London Showrooms : 106, Victoria Street, S.W.1.

BRITISH RADIOPHONE LTD. Aldwych House, Aldwych, London,

~ AND

British Radiophone Ganged Condensers are
specified again and again for all the super efficient
sets. Here, once more is the British Radiophone
3 ganged super-het type specified for the

‘“WIRELESS WORLD”’
A.C. MONODIAL SUPER

British Radiophone Condensers make tuning easy and
really efficient. Each station is singled out as though
no other existed and there is no slipping, no wavering,
no interference. Accuracy is guaranteed to within one
thousandth of one degree. Follow the lead of the
designers and use British Radiophone. The new
reduced prices make the best the cheapest.

REDUCED PRICES

STANDARD TYPE SUPER-HET TYPE
2 gang condenser now .15/- 2 gang condenser now 17/-
Dustproof metal cover mow 2({6 Dustproof wctal cover now 2[6
3 gang condenser now 25/- 3 gang condenser now 27/-
Dustproof metal cover now 3[- Dustproof metal cover now 3/-
4 pang condenser now 30/- 4 gang condenser now 32/-
Dustproof metal cover now 3/6 Dustproof wmetal cover now 3/6

Q.M.B. switches 3 amps 250 volts as neat and compact a
switch as you will find. Reduced Price 1/3

RADIOPHONE

GANGED CONDENSERS

W.C2

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt atiention. A32
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BROADCAST
BREVITIES.

By Our Special Correspondent.

Developments at Daventry.

O air pilots the B.B.C. ground at

Daventry will soon wear the appear-
ance of a gigantic pin cushion. As the
5XX and Midland Regional masts are
to remain in situ for the next eighteen
months, the seventeen aerials of the new
Imperial short-wave slation will have to
be accommodated on a circle of small
masts surrounding the older transmilters.

Movable Masts.

These masts will be movable to pro-
vide maximum facilities for directional
working. Transmission will be possible
on all wavelengths between 14 and 50
metres.

It will be very surprising if the new
ESW fails to be a world beater.

A Dream of the Future.

One visionary at Savey Hill is drum-
ming it into his colleagues that the short-
wave station will pltimately he by far
the most important of any of the B.B.C\.
transmitters,  The Wireless World said
S0 years ago.

e may “be looking a long way ahead,
but is undoubted]v nght

(=gl «n == =)
Prince of Wales at Thiepuval.
AT 3 p.m. on Whit Monday listeners
will have an opportunity of hearing
a speech by the Prince of Wales on
French soil. His Royal Highness will he
unveiling the war memorial at Thiepval.
“ (== ©“wn =]
Goodbye to Savoy Hill,
O one shoold miss the “ Goodbye to
Savoy Hill " programme which is
“being put ont on May 14th. On examin-
ing lance Sieveking’s draft synopsis I
find that twelve stuwlios are to be used,
all of them for the lust time.

Writtle Set to Music.

A very ingenious idea has been hit
upon for an orchestral background. At
9.20 p.m., when the historical panorama
begins with the days of the earliest broad-
casting at Writtle, we shall hear nothing
more than the piccolo or tiriangle of the
orchestra.

A Grand Crescendo.

Gradually, as the tale is unfolded, in-
strument after instrument will be added,
until, towards midnight, the crescendo
will have reached its peak and the whole
orchestra will be playing.

““Goodhye to Savoy Hill” will be a
document in sound—ten years in six
chapters. It will be shown that the
Great Strike of 1926 ¢ put broadcasting
on the map” just as the Great War
established flying. Outside broadcasts,
kaleidoscopes of memorable events, and
a tvpical broadcasting day in miniature
will go to compose this, the last pro-
gramme from the old building.
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AFTER DARK. The first night view of ‘“ Broadcasting House.’

More than

half of the staff have already transferred from Savoy Hill and the move should
be officially complete by the end of the month.

A Surprise.

The most moving portion of the pro-
ceedings will take place at 11.30 p.u.
when, one by one, the studios will he
ent off for ever in numerical order.
Listeners will know in each case they are
liearing sounds from that particular
studio for the last time.

But Sieveking has prepared a surprise.
People must not think that Big Ben
sounds the Grand Finale. ‘‘ Let them
hang on for one more minute,”” says Sieve-
king, ““and they will hear something
which has a profound significance for
every home in the world.”

Ichabod.

Last week 1 made a dreary tour of a
part of the old building which has
alveady been - deserted. I saw stripped
offices in which the Talks Department
had seen visions of an enlightened uni-
verse and yvoung men had dreamed dreams
of snccessfnl radio dramas.

Sticked in a corner of one room were
twenty or more telephones. One of them
gave a half-hearted tinkle,

It was all very sad.

(=] o L] ©A
Anglo-American Programmes.
O-MORROW (Thursday) will inaugn-
rate an important series of pro-
granmnnes shaved_ jointly by British and
American listeners. By S[)e(‘l.l] arrange-
ment with the Columbia Bload(‘astmg
System of America, weekly features will
he broadcast in both countries at 11 p.m.
(G.M.T.), supplied alternately by
America and Britain,

They are intended to be characteristic
of the two nations, and will consist partly
of talks and partly of impressionistic
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“or what you will,

hroadcasts frem famous localities such as
Leicester Square, London, and Broadway,
New York.

The series will
eight weeks.

Why Not for Europe?

The scheme is an excellent one and
makes one wonder whether the idea could
also be exploited for improving relation-
ships between the countries of Kurope.
The language difficulty is the great
obstacle, though mno doubt interpreters
could help.

continue for at least

wn (=) (=21

Music on Marble.

HE oldest piece of music ever trans-

mitted by wireless will be included in
a broadcast programme in May. This is
a Hymn to Apollo, composed nearly
three centuries B.c. It was discovered by
a French archeologist at Delphi in 1893,
He uwvearthed a slab of marble upon
which the musical symbols were found in-
scribed. The Hymn is to be used by the
B.B.C. for the Chorus of Priests in
** Caractacus,” by Peter Creswell.

D] ©w e “wn

Here’s Your Chance.

OW that we have all listened in cave-

fully to the Adult Education Talks.
the B.B.C. ought to arrange a competi-
tion for the best English translation of
the Latin epitaph, inscription, encomium,
which glares at one
from above the entrance hall of Broad-
casting House.

Tt is strange that an inscription which -
will be comprehensible to perhaps 0.003
per cent. of visitors should occupy so
nmch space in this all-British home of
British broadeasting.
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NEW IGRANIC VOLUME CONTROL.

One of the most recent additions to the
Igranic range of components is a 3-watt
type wire-wound volume control which is

available in sizes ranging from 1,000
ohms to 50,000 ohms. Since resistances

of this type must necessarily be wound
with a very fine gauge wire, especially in

New Igranic wire-wound volume con-
trol completely enclosed in bakelite
case.

the higher values, particular care must be
taken when handling them as the fine wire
is easily damaged unless it is well pro-
tected. :

In the case of the new Tgranic com-
ponent these precautions are unnecessary,
for the resistance is entirely enclosed In
a bakelite case fitted with a removable
baek cover liberally provided with ven-
tilation holes.

The moving contact is very light but
maintains  an  even pressure on the
resistance at all points, and the action is
delightfully smooth. A single-hole fixing
brush is fitted and small insulating

~ washers provided for mounting ¢n metal
panels.

A large diameter knob is fitted on which
is engraved an indicating arrow, and the
workmanship and general finish are of an
sxceedingly high standard.

The makers ave Jgranic Electric Co.,
f.td., 149, Queen Victoria Street, London,
15.C.4, and the price is 5s. 6d. for all
values.

LANCHESTER “SPECIAL SENIOR
MOVING COIL.

The design of the chassis is similar io
that of other Lanchester loud speaker
units previously reviewed, in that the
permanent magnet is of the bar type and
the diaphragm is assembled in a minia-
tare~haffte hoard ready for fixing either

Wireless
World

Review
of New
Radio
Products.

in a cabinet or to a baffle of larger dimen-
sions.

The magnet system is, however, of more
generous dimensions, and the pole area
is slightly greater than in the standard
‘** Senior’’ model. As might e expected,
this has resulted in improved sensitivity,
but a more important result is the
strengthening of the output in the lower
register below 100 cycles. The charac-
teristic, which is practically level between
100 and 1,000 cycles, actually rises about
5 decibels from 100 down to 50 cycles.
This imparts a full round toue to the re-
production, which is uwuusual in a loud
speaker with a diaphragin diameter of
only 5%in. It must not be inferred, how-
ever, that the quality is in any way
“woolly,” for an inecreased output he-
tween 1,500 and 4,000 cycles provides the
requisite brilliance” to give good balance
of tone. There is an appreciable output
at 8,000 cycles, but the output at this
frequency is hetween 15 and 20 decibels
lower than that at 5,000 cycles.

The reproduction of speech is of the
natural and unforced quality which has
become to be associated with Tanchester
Ioud speakers, and the happy halance be-

Lanchester '‘ Special Senior '’ perma-
nent moving-coil loud speaker chassis.

tween hass and treble gives a rendering
of music which is entirely satisfying to
the ear.

Made by Lanchester Laboratories, Ttd.,
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Spring Road, 'Tyseley, Birmingham, the
price of the chassis alone is 3 guineas,
or with input transformer £3 16s. 6d.
Cabinet models are also available.

NEW SIEMENS BATTERIES.

The Full-o’-Power range of H.T. Lat-
teries made hy Siemens Electric Lamps
and Supplies, Ltd., 38-39, Upper Thames °
Street, London, E.C.4, has been aug-
mented hy a new series styled the Cadet
model. These are made in sizes ranging
from 60 to 120 volts, the prices bheing
5s. 6d. for the first-mentioned, and 11s.
for the 120-volt size.

Two grid-bias batteries mre included in
the series, viz., a 9-volt priced at 1s., and
a 164-volt size at 1s. 9d.

MARQUIS JUNIOR L.F.
TRANSFORMER.
This component has been developed to
meet the demand for an inexpensive
British made I..F. {ransformer, and its iow

Marquis Junior L.F. transformer made
in 1:3 and 1:5 ratios.

price of 5bs. is made possible by tlie use
of material for the core described as
¢ Stranranis.” It is housed in a neat
walnut-finished hakelite case measuring
2§in. x 2Fin, x 24in. overall and s
available in two ratios, viz., 1 :3and 1 : 5.

The measured primary inductance is
17.2 henrys with no D.C. flowing which,
with 2mA passing through the winding,
falls to 14.3 henrys. DBest results will be
obtained when the preceding valve is of
comparatively low A.C. resistance, and
where one L.F. stage only is employed
preference should be given to the higher
ratio component.

Supplies are obtainable from Chas.
Swain, Ltd., 6 and 7, Queensway, Pondeis
End, Middlesex.

CLARKE’S ATLAS MAINS UNIT.
Model D.C. 15/25.

Owing to an unfortunate misunder-
standing the priee of this D.C. eliminator,
the test report of which was puhlished
in our issue dated March 30th last, was
given as 35s. 6d., whercas the correct list
price is 39s, 6d.
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BULGIN SIGNAL LAMPS.

A. I'. Bulgin and Co., Ltd., Abbey
Road, Barking, Essex, have just intro-
duced two very neat signal lamps which
can be used, of course, either in battery
or mains receivers. The type D9, which

costs 2s. 6d., is an exceedingly neat fit-
ting, consisting of a tubular body with
a screw-on front in which is mounted a
window.

ruby glass The bulb is com-

Two types of Bulgin signal lamps
for panel mounting.

pletely enclosed, and when the cap is
removed a spring projects the lamp for-
ward, thus greatly facilitating replace-
ment should this he necessary. A loose
tubular sleeve is interposed bhetween the
lamp holder and the screw cap to relieve
the glass envelope of the bulb of the
spring pressure.

In the case of the 116 model the lamp
is mounted parallel with the panel on a
small right-angle bracket which serves
as the panel fixing. and supports, also,
the glass window. This is an exception-
ally neat fitting, and the price is 2s. 3d.
Special low-consumption bnlbs, in 2-, 4-,
or 6.volt types, made especially for the
above signuf lamps, cost 6d. each.

POWER LINK COMPENSATOR.
The electrical interference produced by
amall electric motors, even of the size
fitted to vacuum cleaners, electric sewing
machines, and other domestic apparatus,
often attains a magnitude sufficient to
render wireless reception  impossible.

Py
-~

’

Weedon power link compensator for
eliminating motor interference.

Occasionally the interference takes the
form of troublesome crackling only, but,
whatever its nature, it is necessary as
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rule to switch off the offending machines
when listening to broadeast matter. When
this expedient is not convenient, the inter-
ference must be eliminated at its source.
A very effective device for this purpose is
obtainable now from J. H. Weedon and
Co., Ltd., 26a, Lisle Street, Leicester
Square, London, W.(.2. It is described
as the ‘“ Power Link Compensator,’” and
consists of a network of condensers which
are connected across the brushes of the
motor.  The unit is very compact, and is
applicable to either 1).C. or A.C. machines,
and the price is 7s. 6d.

One of these units was fitted to a small
D.C. motor, which was a particularly bail
offender.  Without the unit connected
wireless reception was impossible, as the
interference completely obhscured even the
local programmes, but with the *“ Power
Link Compensator” conunected not only
was reception possible, but there was not
a trace of interference, and this with the
set but a few feet away.

There is a leaflet with each unit giving
full instructions regarding the correct
method of fitting for either D.C. or A.C.
machines, as this differs according to the
nature of the supply. It is essential to
follow these instructions implicitly.

T.C.C. ELECTROLYTIC CONDENSERS.

tHome constructors will be intevested to
learn that the new T.C.C. aqueous-type
electrolytic condenser which was reviewed
in The Wirelexs
World, dated Janu
ary 13th last, and
mentioned as being
available to set
manufacturersonly,
is now released for
general use. 1t will
he recalled that
this is of tnbular
form and arranged
for single-hole fix.
ing with the posi
tive connection at
the hase.

New T.C.C.
aqueous-type

electrolytic = -

condenser

for chassis

N h : - ————
mounting. —?

Three models are now available—an
8-mfd. and a 4-mfd. size for a working
voltage of 440 D.C., and a 7-mfd. model
for 460 volts D.C. working. The prices
are 9s., 8s., and 9s. respectively.

FERRANTI UNIVERSAL
VOLTMETER.

This is a three-range voltmeter suitable
for use on cither D.C. ovr A.C.. and is
undoubtedly the ideal instrument for the
experimenter, the home constractor, and
the service engineer. 'The meter in ques-
tion is of the moving-iron type, and has
three ranges. reading respectively 0-10,
0-100. and 0-250 volts. A D.C'. current
of 7.4 mA. gives a full scale deflection on
both the 250-volt and the 100-volt ranges,
so that the total resistance of the meter is
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33,800 ohms on the higher range, and
13,000 ohms on the middle scale. On the
10-volt range the total resistance was
found to be 102 ohms.

Measurements can be made to a satis-
factory degree of accuracy both cn A.C.

Ferranti three-range universal D.C.
and A.C. voltmeter.

and D.C. supplies, as the knife-edged
pointer permits close reading of the
scale, and the average error is quite small,
being no greater than the thickness of the
pointer. A wide open scale is provided,
the length of which 1s 2}in. approximately.

The instrument is enclosed in a neat
bakelite case with the terminals for the
various ranges conveniently placed. At
the reasonable price of £3 15s. this ver-
satile instrument represents good value,
for it serves the dual purpose of a D.C.
and an A.C. voltmeter with three con-
venient ranges in each case.

The makers are Ferranti, Ltd., Hollin-
wood, Lancashire.

PARMEKO’S NEW PROGRAMME.

Partridge and Mee, Ltd., 74, New Ox-
ford Street, London, W.(.1, manufac-
turers of the well-known Parmeko tvans-
formers and L.F. chokes, have recently
moved into their new factory at Aylestone
Park, Leicester, a step which is but a
prelude to an extension of their activi-
ties. The first announcement of their
forthcoming programme is the introduc-
tion of a 25-watt two-stage A.C. ampli-
fier in kit form. It is intended primarily
for use in lirge private establishments,
public halls, and restavrants. and con-
sists of a Mazda AC/UHI, valve coupled
by a Parmeio constant indnctance L.F.
traasformer to a Mazda I'.5,400 outpmt
valve.

Iligh tension is obtained from a Mul-
lard  D.W.4 rectifer with the wusuzl
smoothing equipment.

The price of the complete kit, less
valves, 1s £14 10s.

A new leaflet eatitled ** Latest Kabilok
News,”” giving prices and a full descrip.
tion of cabinets for several popular kit
sets, has just been issuwed by W. and T.
Leek, 1dd., St. Peter’'s Works, Bath.
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The Editor does not hold himself responsible for the opinions of his correspondents.

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

WHERE ARE THE OSCILLATORS ?

N ‘“ Broadcast Brevities 7’ in T'he Wireless World of March

9th, the query was put, ‘* Where are the Oscillators?”’

With much chagrin I am in a position to inform the writer,
They are segregated in my district, .

To put it plainly, we have not had a single programme from
the Londun National unspoiled since the inception of that
station. We have not had a complete programme from the
Queen’s Hall since the B.B.C. took it over.

It is the worst district I have yet heard in the whole country,
and I have heard a few; it seems like radio Heaven to go
to a friend’s house in some other part, and probably only
hear one or two squeaks all the evening.

Last year we had 159 whole evenings completely blotted out,
and 49 partially so, due to a generator or other electrical
machine. Very often oscillation commences with the first
noriting programme and finishes at midnight.

Clapham Common, E. LYTTON BROOKS.

London, S.W.11.

SUPER-REGENERATION.

SOME time ago a questionnaire was instituted in your valuable
journal, and one of the questions put before your readers
wag one regarding the application of the principles of super-
regeneration more particularly to the higher frequencies.

There does not appear to have been any answer to this ques-
tion published, but in view of the use by the Post Office on their
short-wave telephone apparatus of this principle (vide 7he W ire-
less World veport of the P.O. Exhibition at South Kensingtony
it would be interesting to learn from your readers whether the
application of this system is practical and whether any refine.
ments have been added to make the circuit more tractable than
when it first appeared—at least as far as the amateur is con-
cerned. The reference to this system in yonr article on 74-metre
reception prompted this enquiry, as, in the writer’s hands, the
system gave astonishing results—sometimes—on the broadecasting
band. ' H. AUGER.

Erith.

QUALITY AND FREQUENCY RANGE.

HERE is proceeding at the present time a heated controversy

in technical circles with regard to the low-frequency spec-
trum to Le included in broadcast transmissions, but there are
two or three vital issues in this discussion which appear to have
been neglected. (1) Is it an established fact that the maximum
enjoyment from a musical presentation is obtained when the
frequency range of the instruments or voices covers the greatest
width that the ear can accommodate? In other words, if really
low notes of the order of 20 cycles and high notes of the order
of 10,000 cycles are supplied by certain instruments, does the
performance gain very appreciably in musical value?

(2) Should not a radio receiver be regarded purely and simply
as a musical instrument operated on by artists at the studio
using the ether as a medinm?

(3) Is it essential that ‘‘ mechanical  musical instruments as
opposed to ‘“electrical ' devices should be played at the studio
in order to satisfy the musical tastes of the listening public?

If the above be admitted, then surely, if a restriction of the
frequency band is considered to be in the hest interests for the
future progress and popularity of the radio instrument, by all
means let that step be taken.” The piano-maker does not impose
on us pianos of inordinate length to cover wide ranges of fre-
quency ; such a step would be regarded as impracticable. The
performer and the listener must be content with the instrument
as it is. Similarly. if radio sets must be bulky and expensive
to cover a wide frequency range, by all means let that range
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Le vestricted. The artist must learn to develop a new technique
to play upon this most modern of new musical instruments.
After all, it must not be forgotten that there is a great listen-
ing public growing up who are spending practically the whole
of their artistic leisure in listening to musical sounds wvia the
gramophone and the radio, and not by actual instrumental per-
formances. 'I'he final eriterion must be thé sensation produced
on the ear by certain sound combinations; whether these are
produced by a piano, violin, or an ingenious electrical instrument
1s surely of secondary importance. L. R, MERDLER.
Acton, W.3. 1

AMATEUR TRANSMITTERS.

ECENTLY in the Press there has been a lot of talk about

the restrictions put on amateur transmitters. I, for one,
am ready to admit that the restrictionus put on the British
amateur are far too severe, but at the same time I would suggest
that the amateur at the present moment is not making full use
of the facilities available.

For example, taking conditious into consideration, I find that
the amateur two years ago was much more active than he is to-
day. Tn 1930 the week-end was a busy time for the amateur,
and one could hear the same amateur ** on the air > night after
night. It was obvious that progress was being made,

To-day it is a different story. At the week-end some amateurs
ave on, but, with the exception of a few, none ave on cousistently.

The British amateur seems to be losing interest {or is it hope?),
while more interest is heing tuken every day Ly the Frenchimen
and the Dutchmen,

I would like to hear the opinion of other readers on what they
believe is the cause of this falling away of interest in amateur
radio.

In conclusion, a word of encouragement is dne to those stations,
and I know quite a few of them, who battle week in, week ont,
against bad conditions and other restrictions imposed upon them.
Their untiring efforts will not be in vain. S. R. S,

VALVE PRICES.

IN vour editorial note on valyve price reductions in The Wireless
World for March 23rd you state that ‘ modern types (of
valves) are now obtatnable at what may be regarded as a reason-
able figure for the first time.”” May we, however, venture to
point out that our detector valve, HI.210, has been sold at
5s. 6d. for several months past, and our Economy Power Pentode
valve, PT.225, has been sold for 12s. 6d.?

Isleworth, Middlesex. LISSEN, LTD.

IF the valve manufacturers want to reduce the price of valves,
why do they not do so like honest men without any hypo-
eritical eyewash about tariffs? It is their business to fix the
price and then sell at it if they can. We, the users, are in their
hands, but we do not want our intelligence insnlted iuto the
bargain.

Is it not a fact that the only valves reduced in price are those
in which they are meeting competition in spite of the tariffs?

There is little fear of English valves beiug beaten on their
merits; anyone who has tried their foreign competitors will,
I think, agree with this. The salesmanship associated with
them is, however, another matter entirely. T presume, for
example, that the price of screen-grid valves remains so high
because of the poor sales. May I put it to the manunfacturers
that the demand is so poor because of the price? 1f the old
price had been halved, the demand would have been trebled
at least. Can they not see a little red gleam in the fact that
such circuits as the ¢ \utotone’ are coming into vogue?

Deal, Kent. WILLIAM B. WEST.
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Wattage Dissipation.

IT‘ is asked why grid bias resistances

of different wattage ratirg are specified
for use in the grid circuit of the ‘* Power
Radio-Gram,” in spite of the fact thal
the two elements composing the 600-ohm
1esistance are counected in series, and so
the same current passes through each of
them.

Now it is a fact that both the series
connected resistors pass the same current,
but, as they are of unequal ohmic value,
the energy dissipated in them—and conse-
quently the heating effect—is by no means
the same. In point of fact, the 500-ohm
resistor has to dissipate five times as much
cnergy as the other; hence its higher
wattage rating.

Eliminating the Aerial.
HERE still seems to be some mis-
apprehension as to what constitutes

a ‘““mains aerial.”” In general, this is
nothing more complicated than a con-
nection, through a small condenser, be-
tween one side of the mains and the

of 0.002 mfd. or over, while C may have
a capacity of anything hetween 0.0001
and 0.001 mifd., the best value being
usually determined by trial and error,
Similarly, an experimental connection
should he made to each pole of the mains
supply in ordev to determine which gives
the <hest results.

Moving Coil Displacement.
VEN when a nuwins-operated receiver
is designed on liberal lines, a certain
amount of temperature rise takes place
in a number of the components; conse-
quently, when any untoward effect takes
place consistently after a short period of
working, it is logical to suspect that it
may possibly be due to a minute displace-
ment cause’l by expansion of one of the
metal parts. .

An effect of this nature is almost cer-
tainly responsible for a trouble descriled
by one of our correspondents. He has a
commercial three-valve A.C. set, fitted
with a moving-coil loud speaker; on first
switching-on the set, results are excellent,
particularly so far as quality of repro-
duction is concerned, hut after about ten
minutes’ working the output of the loud
speaker is marred by an intermittent
rustling or scraping sound, which is par-
ticularly evident when deeply-modulated
musical passages are being reproduced.
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Fig. .—A ‘“mains aerial >’ connection, with protective series condenser.

normal aerial terminal of the set; where
the mains supply is alternating current
matters are usually arranged as in Fig. 1,
where two condensers are shown in series
merely as a safety measare. This pre-
caution is a wise one, although the aver-
age small mica condenser will often with-
stand indefinitely a pressure of 250 volts
A.C.

The protective condenser C, should be

A 37

We think it extremely likely that the
moving coil of the loud speaker has
become slightly displaced in the gap, and
after expansion due to heating, it
actually makes contact when the amplitude
of its movement becomes large. The
trouble should not he difficult to remedy,
and in any case the correctness of our
diagnosis could easily he checked by
wiring up an exiernal speaker.
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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 next page.

Extra Transformer Needed.

QUERIST, whose receiver is at

present fitted with battery valves
supphed with H.T. from A.C. mains
through an elhminator, wisles to fit in-
directly-heated valves throughout.  His
eliminator includes a 4-volt rectifying
valve, and it is asked whether it would
not be possible to supply the A.C.
valves with heating current through the
secondary winding of the transformer
which feeds the rectifier.

We fear that this scheme is quite im-
practicable ; the rectifying valve filament
15 at high potential, and, by connecting
the receiver valves in the manner pro-
posed, a difference of potential of some
200 volts or so would be introduced
hetween their heaters and cathodes. In-
directly-heated valves are not intended to
withstand this treatment.

Our correspondent will find it necessary
to obtain an extra L.T. transformer with
a 4-volt secondary.

Heater Connections.

IT has heen noticed that in the *“ D.C.
Three *” (The Wireless World, March
16th and 23rd) the heaters of the D.C.
valves are arranged in a somewhat un-
usual manner; instead of joining one
side of the output valve to the detector,
and so on to the H.F. amplifier, the
detector valve is actually at the negative
end of the chain. This is merely a matter
of convenience; as stated in the construc-
tional article, the heaters are wired in
the order in which the valves are mounted
on the chassis.

A querist who wishes to adopt the
circuit of the “D.C. Three,” but who
intends to employ an entirely different
layout and mcthod of construction, asks
whether it is necefsary to follow this cir-
cuit detail. Tt is not; should he find it
more convenient, the heating elements
may be wired in the more tisual sequence.
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Stopping Threshold Howling.
CORRESPONDENT submits for
criticism the circuit diagram of a

straightforward detector-L.F. set for
short-wave reception, which he has just
completed ; the set is stated to function
very satisfactorily, except that when full
use is made of reaction a momentary

*“ how!”’ takes plice as the detector valve

passes from the non-oscillating into the

Wireless
Worldl

various palliatives suggested in Fig. 2
should be tried. The valne of the con-
denser C may be determined experi-
mentally ; it should be as large as it can
be made without impairing reaction con-
trol, and a second condenser of about
0.0003 mfd. should be connected as shown
between the low-potential end of the
detector H.F. choke and earth,

A high resistance in the ouniput valve

APRIL 13th, 1932.

of 150. Consequently, this figure is gen-
erally .mentioned in  constructional
articles, and it is an undoubted fuct that
hest results are obtained when full H.T.
voltage is applied.

However, the use of a pressure as low
as 120 volts—or even 100 volts—is cer-
tainly not enough to account for complete
failure, and indeed, a very good perform-
ance can be obtained with these lower

voltages.
This is in answer to u reader whose

+HT.

3

REACTION

G
' 00003 mfdl

newly built receiver his so far failed to
receive any signals except those from his
local station ; he suggests tentatively that
his difficulties might be due to the fact
that the measured voltage of the H.T.
battery is no more than 115 volts.

The most obvious result of a low H.T.
voltige is a falling-oft in power output ;
so far as sensitivity is concerned, at any
rate in a set with reaction, there is usually
surprisingly little audible loss as a result
of reducing voltage hy 20 or 30 per cent.
below the maximum rating of the valves.

Screening H.F. Connections.

HIS usefulness of metal-cased H.I.

leads 1s now widely appreciated, but
it Is most uawise to apply the principle
of screening indiseriminately ‘whea follow-
ing a published design. By making
serions additions to the amount of stray
capacity existing in the various circuits—

L]
0'002/ 0005 mfd

e

and this addition is bound to oceur, how-

ever carefully the screening may be done

Fig. 2.—Additions made to a standard det.-L.F. short-wave circuit with a view
to improving reaction and preventing threshold howling.

—1t may be found impossible to * gang ”
the set satisfactorily, and in any case the
wave-range covered will be considerably

oscillating condition. Although this state
of affairs does not greatly prejudice the
performance of the receiver, our reader
finds it annoying, and asks for some sug-
gestions as to how it may be prevented.

This effect is always traceable to the
action of H.F. currents in the L.F.
amplifier, and in a short-wave receciver is
often due to a stray reaction between the
output and aerial circuits. By providing
better filtering for the H.F. component
in the detector anode circuit, a cure may
often be elfected.

We recommend that some ov all of the

grid civcuit will help further to dispose
of stray H.F. energy, while the combina-
tion of aunother H.F. choke and by-pass
condenser in the output anode cireuit
should effect a certain cnwre if the
measures already advocated should tail to
bring about complete immunity from
howling

H.T. Battery Voltage.
LMOST without exception, modern
valves of the battery-fed type ure

mtended Dby their manufacturers to be
operated at a maximum anode voltage

reduced.

This is in reply to a reader who, fol-
lowing «a published design, has en-
countered a certain amount of instability,
and who suggests that the best way of
overcoming the difficulty would be to
screen all the H.¥. leads. It is not clear
whether he has modified the original
design; if he has, a certain amount of
screening may be advisable, bul it should
not be added indiscriminately ; the leads
that he suspects to be causing interaction
should be screened one by one until
stability is attuined.

“THE WIRELESS

WORLD”

Information Bureau.

CONDITIONS OF THE SERVICE.

(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 Z'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 The Wireless
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 quotation 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 7he Wireless
World a complete account should be given of the trouble, and
especially the symptoms.

(3) 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 circuit diagrams sent in with queries
will be checked and ecriticised.

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

HAT is quality in broadcast reception?

Where does it begin, and where does it

end, in terms of frequency range? These

are questions which are continually being

raised and, as far as we can see, are likely to remain

a topic of discussion for a long while to come. How-

ever scientifically we may endeavour to approach the

question, the fact remains that, in considering questions

of quality and endcavouring to arrive at a standard,

we are dealing not, strictly speaking, with a science,

but rather with an art, and the limits of our definition

must depend to a considerable "extent upon the tastes
of the individual’

Conflicting Views

A contributor to our Correspondence columns last
week put forward the proposal that a radio receiver
might be regarded purely and simply as a musical
instrument, and he observed that just as the piano does
not cover all musical frequencies, so we must lcarn
a new technique for the most modern of musical instru-
ments—broadcasting ; thal the final criterion must be
the sensation produced on the ear by certain sound
combinations; and that the question as to whether
broadcast reception covered the full musical range or
not was a matter of little importance.

This week another contributor adopts an entirely
different view, stating that those who consider that a cut-
off frequency at 5,000 cycles is adequate to ensure first-
class quality are either hopelessly bigoted or devoid of
the ability to pick out the good from the bad.

It seems to us that we shall be obliged to compromise
somewhere. According to investigations carried out at
the Bell Laboratories in America recently, it is revealed-
that there are only two instruments which can be

A5

transmitted faithfully through a wircless system which
cuts off at 5,000 cveles; all others suffer to a greater or
lesser degree.

The present congestion of the ether on the broad-
casting band in Ewope appears to be the principal
limiting factor in the range of frequencies which it is
practical to broadcast, because already great difficulty
15 being experienced in endeavouring to extend the
etfective separation between stations beyond 9,000
cycles.  The B.B.C. favours 10,000 or 11,000, and
would further extend this if it were reasonably possible
to do so, but it is recognised that, for the time being,
this is as far as it is practical to go without first
limiting the number of stations i Europe. On the
receiving side, too, there are, we believe, comparatively
few commercially produced receivers and loud speakers,
as a unit, which could really reproduce faithfully if
the frequency range of transmission were extended
beyond the present limits.

Which Is It To Be?

As we stand to-day we have to face the fact that
broadcast transmissions and gramophone reproduction
are tending to, swamp cvery other form of musical
entertainment, so that the generation now growing up
is likely to have little opportunity of hearing music
direct, and will take as a standard the quality of
electrical reproduction. All this brings us to the con-
clusion that we have either to try to copy the standard
which direct musical performances provide, as far as
practical limitations permit, or we must be content to
adopt a new standard with a convenient arbitrary cut-off
in the frequency range and cease to worry ghout striving
to attain perfect reproduction of the ariginal perform-
ance: Which is it to be?
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An outline of highly interesting experiments recently conducted with the new form of diode which

was described in a previous article.

The author now deals with some practical applications.

Interesting New Circuits.

By H. L.

further experiments have been made which may

be of interest to readers. It has been found

that when a diode is used, if the output im-
pedance at modulation frequencies is less than the
output impedance at D.C.—that is to say, the rectified
carrier—the peak percentage modulation with which the
detector can deal faithfully, is reduced.

In a diode the output impedance to modulation fre-
quencies consists of all the impedances to earth which
terminate at the anode of the diode. Fig. 1 shows a
diode which is not directly coupled to the first L.F.
valve. In this circuit, for

, ! ;INCE the article on diodes was written® some

KIRKE.

other words, the peak value of the alternating current
cannot .exceed the direct current. The direct current
will be equal to I,. =E/Ry+R,.
modulation the peak value of the alternating current
would normally be equal to the direct current, but in
the case shown we have an additional current flowing
through R, which is in parallel with the alternating
current flowing through R,, so that the peak value
of the total alternating cugrent flowing through the
rectifier would be greater than the direct current.
This is not possible, and therefore distortion results.
This is shown in Fig. 3. If the diode was so efficient
that its impedance could be neglected

the direct-current rectified
component of the carrier
frequency. the output im-
pedance of the diode con-
sists of R, only. At
modulation trequencies R,

B8LOCKING
CONDENSER

in scries with C, is in
parallel with R,. In other O
words, current flows

through both these resist-
ances, while the input cir-
cuit and input blocking
condenser in series also form

=

INPUT CIRCUIT

in comparison with R, and R,, then
the maximum modulation which can
be faithfully dealt with by the circuit
will be proportional to the ratio of
the D.C. to A.C. impedance. Other
cases can, of course, be worked out.
It is only proposed here, however, to
point out that if indirect coupling is
used between the diode and the L.F.
valve, R, must be made very high
compared with R,. For instance, if
R, is 0.5 megohm, R, should be at
least 5 megohms, which is

part of the diode output
impedance ; that is to say,
a modulation frequency cur-

normally too high for a grid
leak. From the above the
advantage of the direct-

rent will pass through C, and L,
L, being a negligible impedance at
audio frequencies compared with C,.
The condenser C, should have neg-
ligible impedance compared with R,
at all audio frequencies, and there-
fore R,, as far as modulation fre-

coupled diode circuit will be
apparent.

For higher modulation
R frequencies the condensers
C, and C,, plus any stray
capacities to earth, also
form part of the output im-

quencies are concerned, is directly in

pedance, and all these

- parallel with R,.

We can redraw the circuit from
the point of view of the output im-
pedance of the diode as in Fig. 2,
where the diode is now represented
by a resistance R4, a battery representing the rectified
carrier, and a generator in series. We must remember
that this resistance R,; is not a true resistance, and
that in it current can only flow in one direction; in

1 See The Wireless World, February 3rd, 1932,

Fig. 1.—A diode circuit resistance capacity-

coupled to the first L.F. valve.

equivalent circuit of Fig. 1 as regards modu-
lation frequency.

capacities should be kept as
small as possible, although
this factor is not of the first
importance, because, first,
the percentage modulation
at high modulation frequencies is seldom very great,
and, secondly, the current in the condenser is in
quadrature with that in the resistance; therefore, all that
would result from shunted capacity is a reduction of
efficiency at the high modulation’ frequencies.

It might be thought that a circuit consisting of

: A

Fig. 2.—The
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More About the Diode.—
C,, C,, and L, might be made into a properly termin-
ated filter circuit. In such a filter circuit the value
of inductance would have to be L=2Z/w where o is
the cut-off frequency, Z the
output impedance, and C would
be given by the formula
C‘—‘I/mz.

Supposing we wish to make
our cut-off frequency 8,000
cycles per second, i.e., nw=50,000
approximately, and make Z=o0.5
megohm, C, and C, would have
to be 40 upF. cach, and L would

EXGURSION
FOR100 )
MODULATION

Z=10", L=4 henrys, and
C=200 ppuF.). The capacity of
a choke having an inductance
of 20 -henrys would be con-
siderable, and would certainly
be such that it would cease to
act as a choke at high modula-
tion frequencies. If we increase

CURRENT IN DETECTOR CIRCUIT

Wireless
Worla
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the interfering station, do not get rectified with the
interfering carrier in any of the low-frequency valves.
Such rectification would cause the interfercnce to
become audible as intelligible speech or music instead
of the familiar grasshopper
sounds which are the actual side-
bands of the distant station
heterodyning with the local car-
rier. It is not, as has been shown
above, feasible to place this filter
circuit before the first L.F. valve,
but it is desirable to place this,
or some other filter circuit, imme-
diately following the first L.F.
valve, where the impedance is
relatively low, as, even if it is not
desired to go to the complication
of a complete low-pass filter, the
best filter circuit which can be pro-
vided between the detector and
the first L.F. valve is insufficient
for the complete removal of high-
frequency potentials from the
L.F. circuits, particularly on the

the cut-off frequency, then both
L and C are decreased in pro-

INPUT VOLTAGE —

long waveband, and an additional

portion to the- increase of fre- S

quency.

It is not, therefore, feasible to
design a truly terminated filter
circuit for such high impedances
at such high frequencies. The best we can do is to
use a choke having as high a self-inductance and as
low a self-capacity as pcssible in order to keep back
radio-frequencies and to make C, and C, as small as
possible to avoid by-passing the higher audio
frequencies.

It i1s now becoming the practice among many set
designers to incorporate a low-pass filter circuit in the
chain in order to remove the unpleasant heterodyne
note caused by the beating of the received carrier with
the carrier of the station on the adjacent channel. It
1s very desirable to place this filter as early as possible
in the chain in order that it, and any sidebands from

Fig. 3.—Showing the relation between input
voltage and current in the detector circuit
under various conditions.

radio-frequency filter after the
first L.F. valve is desirable.

A high-frequency choke in the
anode of the valve, with a 0.0005
mf. condenser between anode and
earth, will provide a reasonable filtration for the first
L.F. anode circuit. The 0.0005 mfd. condenser may be
split into two condensers of 0.00025 to 0.0003, one of
which may be connected from anode to earth, and the
other to earth from the end of the choke remote from
the anode.

Care should be taken that the choke in the anode
circuit and the choke in the grid circuit (anode circuit
of diode) do not form part of long-wave resonant
circuits which can cause the first L.F. valve to self-
oscillate through the inter-electrode capacity or mutual
coupling. This form of parasitic oscillation may cause
serious distortion.

Next Week—

IDEAL STATION

21st BIRTHDAY NUMBER

THE WIRELESS WORLD celebrates its z1st Birthday this month and the issue of next Wednesday,
April 27th, will be a special Birthday and Progress Number recording the outstanding advances
made in wireless from the early days to the present time.

presented as a folding supplement in colour.
providing a really accurate calibration for any type of receiver.
The issue is one for which a big demand is anticipated so that we hope our regular readers will
make sure of their copies in advance, in order to aveid any risk of disappointment.

A special feature of the issue will be an

FINDING CHART

This chart will be of interest to all readers as
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FIELD
RECTIFIER.
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Field Winding Excitation Without a Mains Transformer.

for direct connection across the mains—the so-

called ** high-voltage’’ valves—there have recently

appeared two new examples. In
the review of certain of these valves
in this journal' it was suggested
that they were especially useful as
far as D.C. supplies are concerned,
but in the case of A.C. supplies it
is economical enough to step down
the voltage of the '‘mains by means
of a transformer. This holds true,
of course; but now that the high-
voltage rectifying valves have ap-
peared we have to make up our
minds as to the best way in which these valves must
he used.

The writer has come to the conclusion that the
circuit of Fig. 1 is best. As
can be seen, we are here
concerned with half-wave
rectification exclusively. The
plate of the rectifier i1s con-
nected to one pole of the
mains, and the cathode
through the load to the
other. The heater is fed
directly. Across the output
is connected a large reservoir
condenser C, and the com-
plete circuit is undoubtedly
an extremely simple one.

The rectifier shown in
Fig. 1 is intended for feeding
the field winding of a
moving-coil loud speaker.
Hitherto it has not been possible to dispense with the
mains transformer if one wishes to us€¢ a valve rectifier.

IN the series of valves with indirectly heated cathodes

Fig.
method of connection for
a high-voltage rectifier.
The heateris joined direct-
ly across the mains supply.

1.—A satisfactory

High-voltage Heater.

This has now been made possible by the introduction
of a rectifying valve with high-voltage heater. The cost
of a complete field rectifier is accordingly equal to that
of the rectifying valve with its holder and a condenser
(8-mfd. electrolytic type was found to be satisfactory).

A moving-coil loud speaker with a field-current con-
sumption of some 50 milliamps. at 220 volts was con-

} High-voltage Valves, December 23rd, 1931

N 1interesting new mains recti-
fying wvalve with a high-
voltage heater 1s now available.
Dispensing with a transformer,
this valve can be used to energise
the field winding of a moving-
coil loud speaker, thus effecting
an economy of apparatus.

nected up to the rectifier, and, after switching on, the
output voltage under load was measured to 215 volts. The.
hum caused by the field ripple was not so strong as to
be the least detrimental to quality;
in fact, the hum from the receiver—
a commercial product—was very
much stronger. In the test described
above the mains voltage was 220.

In Fig. 2 can be seen some regula-
tion curves of a similar high-voltage
rectifying  valve, the ‘ Ostar”
EGso. Two values of reservoir con-
denser have been shown, namely,
4 and 12 microfarads respectively.
: Apparently the heater voltage has a
very large influence upon the output. Accordingly, to
obtain the maximum possible rectified wattage, the A.C.
input voltage should be maintained at the full rating
of the valve, and at the same time the condenser shunted
across the output terminals should be of high capacity.

High-voltage rectifying valves of the type under con-
sideration have, of course, other spheres of usefulness,
but it should be realised that, when they are used to
supply anode current, there will be direct metallic con-
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Fig. 2.—Characteristics of the * Ostar ’’ EGso rectifier.
Curves 1 heater volts at 225. Curves 2 heater volts at 215,
The heater current is about 32 mA.

nection between the mains and the receiver circuits.
With the more conventional type of rectifying v.lve,
isolation is provided by a double-wound transformer.

a8

wwWwW americanradiohistorv com


www.americanradiohistory.com

APRIL zo0th, 1932.

X

3 [

Ry

Wireless o
World ‘

MONODIAL AC. SUP

am———

Constructing the New Highly Selective Superheterodyne.
By W. T. COCKING.

ONTINUING the description of the Monodial

A.C. Super, it will be observed that there are

two separate units—the recciver and power

chassis. For this there are several reasons,
of which the most important is that the constructional
work is simplified owing to the reduction in size and
“ weight of each individual unit.  Where the super-
heterodyne is to be fitted to a cabinet of the radio-
gramophone type, moreover, the two-unit constriiction
lends itself to an cconomy of space, since the receiver
can be placed on one shelf, with the power unit and
loud speaker on the other. A further point is that
the mains equipment and output stage are available
for use with other receivers if
desired, and any modifications to
the output stage which might be
necessary for abnormally large
volume are more readily carried
out.

The first six valves are all
mounted on the receiver chassis,
which is bult of aluminium-
covered ply-wood mounted on .
battens.  This special wood 1s known as Venesta, and
may be obtained with the large holes already cut. Tt
undrilled material is obtained, however, these large
holes, which have a diameter of one inch and are for
the valve holders, can be readily cut with an ordinary
brace and bit, since the aluminium covering is only
thin. The first step in the construction is to mount
the base on the battens, and then the valve holders,
taking care that none of the valve legs come into con-
tact with the metal covering of the wood. The com-
ponents above the baseboard should next be mounted
with the cxception of the gang condenser, and it may
be remarked, in passing, that the aluminium covering to
the base is casily pierced with a pricker.

I'he under-base components are then screwed in

A TX

HY the building of the Monodial
A.C. Super described theoretically
last week is unusually easy is partly ex-
plained by the use of two scparate units
—the recetver and its power chassis.
Full constructional details of this set of
highly advanced design appear in this
instalment.

position, and the wiring begun. With the exception
of the three leads which run to the gang condenser, all
the coil connections should be made first. No. 22-gauge
tinned. copper wire is used ‘and run in small-diameter
sleeving, and in most cases the leads are taken directly
from point to point by the shortest path. Few soldered
joints are necessary, and the metallised resistances are
supported entirely by their connecting leads to other
components ;. care should be taken, however, to see that
the leads to thesc resistances do not come into contact
with the metal cases of fixed condensers.

A separate pair of twisted leads must be run to each
valve holder and the dial light for the heater wiring in
order to avoid an excessive voltage
drop; at one cnd the seven leads
are twisted together and inserted
into the junction block for con-
nection to the inter-unit cable.
Screened leads are used for the
anode connections to the three
screened-grid valves, and for two
of the connections to the radio-
gramophone switch. The type of
screening recommended is that in which a piece of
large-diameter sleeving is provided with a braided-
metal covering.  The material should be cut to the
correct length, and the metal covering pushed back at
each end so that abont one-eighth of an inch of the
sleeving projects. A few turns of tinned copper wire
should then be wrapped round each end and soldered
in position to prevent any possibility of the covering
coming into contact with the internal wire.  The
screening should, of course, be earthed by joining one
end to a convenient earth point on the chassis.

Having completed the wiring, three leads should be
attached to the three terminals of the gang condenser,
and this component secured to the chassis. The contact
of the condenser with the metal-covered basehoard
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provides a sufficient carth connection, but care should
be taken to see that the holding-down screws are well
tigchtened up. The three connections to the coils can
now he completed, and the dial and front panel placed
in position,

The Inter-unit Cable.

The recciver should now be complete with the excep-
tion of the inter-unit cable, which is terminated at one

Wireless
Worlad

APRIL zoth, 1932.

end by a five-pin plug and at the other by the junction
block. The pins on the plug are arranged in the same
way as on a valve base, and, in fact, it fits into an
ordinary valve holder; it is convenient, therefore, to
refer to them individually by the familiar valve-pin
names. In connecting up the cable great care should
be taken to avoid errors and short-circuits, and it will
be a help in this respect if the colour code shown on
the drawing is adhered to. The black and red wires
should be used for joining the negative and positive

LlLIGHT

2%

oY~

Dimensional data of the components above and
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H.T. lines to the cathode and anode pins respectively
of the plug, while the blue wire must connect between
the anode of the tone-corrector valve and the grid pin.
Since a seven-wire cable is used, and there are only
five connections, four wires will remain. Of these, the
white and the yellow wires are connected together at
each end, and the two wires are then treated as a
single lead and used for the connection between one
side of the receiver heater wiring and one heater pin

Wireless
Worllcl

303

in the plug. Similarly, the green and brown wires are
joined together at each end, and provide the other lead
between the heater wiring and the other bheater pin.
Two wires in parallel are used for the heater connections
in order to avoid an excessive voltage drop along the
cable, and for the same reason it is important to note
that a longer cabie than that specified should not be
employed.

The power unit is built upon a chassis of aluminium-
covered plyv-wood, and carries two valve holders for

7//' ;.
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«ctically all the wiring is carried out on the underside.

A 13

www.americanradiohistorv.com


www.americanradiohistory.com

394

Monodial A.C. Super.—

the output and rectifier valves. Two further valve
holders are mounted on the rear supporting batten for
the receiver and loud speaker plugs, and this vertical
mounting is adopted in order to prevent confusion with
the valve holders proper. Since the L.F. transformer
is fitted with reversible feet, it can be mounted on its
side in the correct position without difficulty, but care
should he taken to see that both this component and

the mains transformer
are fixed in exactly the
relative  positions
shown in the draw-
ings, or trouble from
hum may be found.
In cases where
either the mains trans-
foriner or the L.F.
transformer 3is of a
different type from
those specified, the
LLLF. transformer 3
should not at first be 4:/
screwed down, and it »-

Wireless
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plied with the transtormer. The leads are of amply
sufficient length to reach to the various connecting
points without difficulty.  The mains terminals arc
mounted on a strip carried by the transformer itself,
and tlie mains connections are, therefore, taken divectly
from them.

Only four of the sockets of the valve holder used
for the speaker connections are employed, and in the
plug which fits this socket the field winding of the
speaker is wired to the grid and anode pins, and the
speech coll, or the primary of the output transformer
if this be used, to the two filament pins,  In cases
where the speaker does not require field
current from the set the plug connections
should still be retained, but the wiring to
the grid and anode sockets omitted.
Additional smoothing will be necessary,
and a 20H. choke of a type similar to
that used for the output choke, fixed to
the base in the space left for it, and a
2,000 ohms 10 watts resistance wired in
series with it.  This combination should
then be treated as if it were the speaker

field shown in the circuit and wired
between condensers C,, and C,,.
If it be desired at times to use an

energised type of moving-coil speaker and
at others to use a non-
energised type, then the
power-unit connections
should all be made exactly

The receiver and
power unit con-
nected by cable.
A four-member

Foméicmﬁr i]fiuseg to specification. The ener-

or the field an o S P

speech coil leads. gised  speaker should be
connected in the normal

way to its plug connector,
but the . non-energised
speaker should be wired to
the filament pins of another
plug, to the grid and anode
pins of which are connected
the series combination of a
20H. choke and a 2,000
ohms 10 watts resistance.
In this way the alterations
required to the smoothing
system for the different

should be connected
up with long, flexible

When the set is first tried out it can then be
readily moved into the position of minimum hum, and
once this is found it can be screwed down and per-

leads.

manently wired up. It should be emphasised that this
procedure will be unnecessary if the specified com-
ponents be employed.

The mains transformer is fitted with coloured leading-
out wires instcad of terminals for the various
secondaries, and care should be taken to connect these
up correctly in accordance with the colour code sup-

types of speakers will auto-
_ matically be made on
.~ inserting the plugs.
e Throughout the apparatus
“d4 all nuts should be well
tighitened up so that secure
connections are made, but
care should be taken, in the case of the valve holders,
not to apply too much force, or wires may be cut
through.  The coil and condenser covers should fit
tightly, and screened leads should not be allowed to
rub against metalwork, for, even if both be earthed,
an intermittent contact may cause noisy reception.

The wiring should be carefully checked over before
putting the set into operation, and it is a wise plan
to chieck the continuity of the various circuits with the
aid of a voltmeter and battery, for it is easv to overlook
A Ta»
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THE ELIMINATOR DETAILS AT A GLANCE.
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The power unit from above and below. It is important that the relative dispositions of
the L.F. and mains transformers should be maintained.
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one of the many earth connections. It is a safe plan,
also, to test the various components before building
the set, as it climinates one possibility of trouble. Coils
should be tested for continuity, and condensers to make
sure that there is no internal short-circuit.

If desired, a switch of the quick-make-and-break type
can be joined in series with one of the mains leads, and
mounted on the power unit. The position of such a
switch is in no way critical, but on no account should
the mains leads be allowed to wander near the output
valve or the L.F. transformer. When the receiver is
first switched on hum will be found, and will persist for,
say, thirty seconds, after which it will gradually die
away as the early valves warm up.

The set will not function for half a minute or so
after the hum has disappeared, for the oscillator valve
takes the longest to warm up, and until it is working
nothing at all will be receivable. Apart from its circuit
constants, the exact frequency generated by the oscil-
lator depends to some extent upon its anode voltage

THE
POST OFFICE
TACKLES
STATIC.

FOR some time past the Radio
Section of the General Post
Office has been actively engaged
in investigating that vexing type
of interference described so appro-
priately as ‘“man-made static,”’

with the object of evolving means of TEAREL AL
Ll Ll ?thgmt s

ey

ameliorating the evil so far as it affects
wireless reception. The results of the work
so far accomplished is to be seen at the
Ideal Home Exhibition at Olympia, where
the interference produced in a veceiver by
such offenders as an automatic traffic con-
trol signal, a domestic vacuum cleaner, and
high-frequency medical apparatus is de-
monstrated, together with the curative
measures evolved for each particular case.

These demonstrations prove very conclu-
sively that in the majority of cases the sim-
plest silencing equipment effectively reduces
the background to bare audibility, even
when the receiver is in close juxtaposition
to the offending apparatus, and, so far as
the traffic-control signal is concerned, two
suitably designed H.F. chokes and a pair
of 1-mfd. condensers effect a perfect cure.

A domestic vacuum cleaner can be abso-
lutely silenced electrically merely by fitting
two z2-mfd. condensers across the brushes
of the motor and connecting the centre point
to the frame of the machine.

Wireless
World
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and heater temperature. As completely stable con-
ditions are not reached for some time after the set is
switched on, the oscillator frequency may wander
slightly during the first quarter of an hour or so. Any
station which is tuned in during this time, therefore,
may require slight retuning when conditions have
become completely stable, but thereafter stability should
be maintained indefinitely.

Although results should be obtainable as soon as the
construction has been completed, correct functioning
cannot, of course, be expected until the various pre-
liminary adjustments have been carried out.  These
adjustments are a matter of the first importance, for, if
the receiver be correctly built, its success depends
entirely upon the accuracy with which they are carried
out. They will therefore be dealt with at length in the
next instalment.
For the convenience of reuders constructing the Monodial A.C. :l
Super, jull sized blue prinis of the complele layout and wiring |
diagrams on puyes 392-3 and 395 are arailalle fvom the publishers |

alb 1s. 6d, post free. !
!

Investigation
of
Interference
Problems.

The treatment. of high-
frequency medical apparatus
is not so straightforward as it
has been found necessary to

Interior view of traffic-control signal 2
showing position of the two special H.F. |
chokes in circular bobbins with the |
smoothing condenser mounted above. E

1

[

effect certain structural al-
terations in the apparatus.
The work carried out so far
in this direction has produced
results such as to enable the
Post Office engineers to indi-
cate to manutfacturers where
quite definite improvements
can be made, which, when
adopted, will go far to
ameliorate the interference
arising from this source

Investigations have been
extended to the surface trol-
ley cars and a special heavy-
duty H.F. choke developed,
which, it is claimed, consider-
ably reduces the interference
produced by this type of elec-
tric traction.

H.B.D.

A IO
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Colvern Coils and Colverdyne Inter-

mediates for the A.C. Monodial Super

Type WWMD - . . . . . . per set 30/-
Type 110 Colverdynes- - . - - each 12/6
Type ST10 Variable Colverstat, 5,000 ohms. 5/6

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX

Arks

AI7 Advertisements for *“ The Wireless World ** are only accepted from firins we belicve to be thorouchly reliable.
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¥

With these coils single knob control is obtained
without using any ‘* padding '’ condensers on
the medium waves, and with only one
additional fixed condenser on the long waves.
The intermediate frequency is 110 k.c.

Supplied as a complete unit comprising single control

aerial, intervalve and oscillator coils. List No, BP19.
3-gang unit on aluminium base-plate- - - 30/=

(Preprietors: Oliver Pell Contral, Lid)

Advt. of Oliver Pell Control Ltd., Kingstray House, 103, Kingsway, London, W.0.3.

Mention of ** The Wireless World,”” when writing to advertisers. will ensure prompt attention.

They always do!

N.C.C.60

British Radiophons Ganged &
Condensers pick out the
stations for  you—mnaking
each one a8 sharp and clear
nm though no other existed.
This is the kind of selectivity

BLRAD
'ODARIS you waat especially when it
i3 accompanied by emooth

SrRA s{mdy ncti;)n. no {est ge of
slipping and pertect ganging.
SBOURG Ac‘t):x\)xmcy lla gu.lraugee::lx to

within one half of one per

cent~-a supreme
m achievement.
2-Gang Condemnser ..
Dustyroof Cover .. ..
3-Gang Condenser
Dustproof Cover ..
4-Gang Condenser .
Dustproof Cover .. ..
Drum Drive 8:6.
Oxidised Silver Escutcheon and Drive
Assembly complete with pilot lamp
attachment, B/-

RADIODHONE

GANGED CONDENSERS

THE BRITISH RADIOPHONE LTD., Aldwych House, Aldwych, W.C.2
A18
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Nuts to Crack

Instructive Problems and their Solution.

HE present series has been started by The Wire-
less 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
intervals wireless problems are presented, and in the
folfowing instalment the answers are given with the
methods of working them out, and hints on possible
points of difficulty. Problems 35 to 37 have been pre-
viously given, and below the answers appear, whilst
another sct of problems is included this week for treat-
ment in the next instalment.

QUESTION 35.—An unmodulated carrier wave of 1,000
kilocycles frequency has an amplitude of 0.8 volt
at the grid of a detector valve. If it is now modu-
lated 50 per cent. at audio frequency, what is the
voltage amplitude of the L.F. modulating wave?

Answer.—0.4 volt.

The “ percentage modulation” of a high-frequency
signal is defined as 1oo times the ratio between the peak
value 'of the modulating frequency wave and the peak
value of the non-modulated carrier wave. In this case
the latter, or H.F. carrier, is known to have an ampli-
tude of 0.8 volt at the grid. The amplitude of the L.F.
or modulating component is, however, unknown ; let us
call it x volts. Since from our definition,

peak voltage of modulating wave
peak voltage of carrier wave

50=100 X
we may write

) x
50 =100 X ——

0.8
Solving this equation for x, we readily find that
_ 59
N= s X0 8=o0.4.

QuEsTION 306.—What is the unmodulated R.M.S. input
voltage to the grid in Question 35, and what will be

the extreme values of R.M.S. voltage variation at

the grid during the modulated signal?

Answer.—o0.566 volt R.OM.S.  Extremce values are
0.848 and 0.283 volt R.M.S. .

The first part of this question is casily answered. We
know that the voltage amplitude of the unmodulated
carrier at the grid is 0.8 volt. Its RS, or effective
value will therefore be 0.707 of this amount, or 0.566
volt. 0

To answer the second part, we must remember that
the amplitude of the niodulated H.F. wave is itself
changing periodically in a cycle of low frequency. At
one part of this cycle the amplitude of the H.F.-oscilla-
tions will be greater than the average, consisting of the
sum of the high and low-frequency component voltages,
i.e., 0.8+0.4 or 1.2 volt. At the opposite phase of the

A9

L.F. cycle the amplitude of the modulated oscillations is
small, being the difference between the two component
amplitudes, i.e., 0.8 ~0.4, or 0.4 volt.

We thus see that the amplitude of the modulated H.F.
oscillations varies periodically between 1.2 and 0.4 volts.
The R.M.S. values of the input voltage will therefore
vary between values corresponding to 0.707 of these
amounts ; that is, between 0.848 and 0.283 volt.

Question 37.—Unsatisfactory reproduction is obtained
from a set in which the 2,000-ohm loud speaker is
connected directly in the anode circuit of a small
power valve. The H.T. battery is found to have
a P.D. of 155 volts on load, and the mean plate
current of the power valve is 15 mA. What voltage
is thus lost to the plate of the valve?

Answer.—30 volts.

The voltage drop across the loud speaker is given, as
always, by the product of the resistance and the current
flowing through it, these being expressed in the funda-
mental units, ohms, and amperes. The formula E=1IR
becomes here, £ =0.015 x 2,000, which equals 30 volts.

The actual voltage on the plate of the power valve is,
therefore, less than the 155 volts of the H.T. battery
by this amount—a very serious loss indeed for a power
valve where adequate plate voltage is a primary con-
sideration. The obvious remedy would be to adopt some
form of coupled output, e.g., transformer or choke-feed
coupling. By such means the steady component of plate
current would be by-passed away from the loud speaker,
so that no potential drop in the available H.T. supply
can occur across its windings, while at the same time
the L.F. oscillations can play their part in actuating
the speaker mechanism. A further advantage, of course,
is the possibility afforded of ““matching’’ the speaker
impedance to that of the valve in order to obtain the
maximum A.C. power for distortionless working,

NEXT SERIES OF PROBLEMS.

Questiox 38.—The working grid bias of a certain amplify-
ing valve is 5 volts negative. When the plate potential is 108
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 nanterical information can be drawn fromn these figures? -

QuEsTION 39.—A  four-valve set is supplied with L.T.
curreni irom a 6:volt accumulator. The 2 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?

QUESTION jo.—-Two stages of resistance amplification are
arranged so that the external lead resistances have each four
times the value of the anede A.C. resistances of the valves.
The magnification factor of each valve is 15. What is the
everall voltage magnification of the amplifier ?

NUTCRACKER.
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Simplified
Aids to
Better
Reception.

L

W HEN making systematic tests
of a receiver, either in an
effort to locate a fault or to assure
oneself that the wiring is in order, it
ceeeeeieees e« v+ 15 Often desir-
AN able to h;we

i something

IMPROVISED e
OHM-METER. mere indica-
...................................... tion of eleC"
trical  conductivity. Accurate

measurement of resistance is a some-
what laborious business, and in most
cases is unnecessary, but it is an un-
doubted fact that a fault or an error
in wiring can often be detected by

employing a method of testing that
will differentiate between, say, a re-
sistance of 100 and 1,000 ohms; for
this purpose a rough-and-ready
‘“ohm-meter 7’ is distinctly useful.
An instrument of this sort can be
improvised in half an hour or so
from an ordinary low-tension mov-
ing-coil voltmeter—a piece of appa-
ratus already in the possession of a
large number of wireless amateurs.

It is not suggested for a moment
that the meter should be interfered
with internally ; this is a task only
for those who have great confidence
in their manual dexterity. But by
pasting a paper

scale, calibrated
in ohms, on the
glass cover of the
meter, and using
the instrument in
conjunction with
a flash - lamp
battery, it is pos-
sible to obtain
resistance read-
ings of sufficient
accuracy to be
useful for our
present purpose.

this scale to a
typical 0-6 volt
meter is shown
in Fig. 1.

To convert the
‘normal  voltage
indications of the
meter into ohmic

Fig, 1.—A calibrated resistance scale, pasted on the glass -
front of a typical moving-coil L.T. meter.
for converting voltage readings into ohms is described in

the text.

values, resort
must be had to
calculation, and
as a start we

The procedure

www americanradiohistorv com
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must ascertain the internal resistance
of the instrument. The following
explanation should make clear the
procedure of translating volts into
ohms. For purposes of illustration
we will assume that an external bat-
tery of 43volts is used, that the meter
reads 0-6 volts, and has an internal
resistance of 2,000 ohms.

(1) For each of the resistance
values to appear on the scale, ascer-
tain the current that will be driven
through the meter by dividing ‘“‘volts
applied’’ by ‘‘resistance”’ (in ohms).
The answer will be given as fractions
of an ampere. ‘‘Resistance,”’ it
must be remembered, is the internal
resistance of the meter plus the value
of external resistance to be measured

or to be marked on the scale. An
example:
The current flowing when the

meter-battery combination is con-
nected across an external resistance

R 4.5
of 1,000 ohms will be 1,000 72,000
=0.0015 amp., or 1.5 milliamps.

(2) Next, translate the current
value found by the preceding calcula-
tion into voltage scale readings. The
current (in amps) needed for full-scale
deflection is first found by dividing
“maximum voltage reading’’ by
““internal resistance’’ (in ohms).
Then, by simple proportion, the
current values corresponding to any
intermediate voltage readings are
easily calculated. Example, condi-
tions as bgfore : :

For full-scale deflection the meter

6
7.000 =0.003 amp., or

3 milliamps. Therefore, a current of
1 milliamp represents a scale reading
of 2 volts, and so on. We have
already seen that when an external
resistance of 1,000 ohms is connectled
in series with the meter and battery
a current of 1.5 milliamp will flow.
This corresponds to a voltage reading
of 3 volts.

Naturally, the accuracy of an im-
provised ohm-meter of this kind will
depend on the voltage of the battery.
This peint is checked by short-cir-
cuiting the connections for resistance

A 20
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measurements, and observing
whether the voltage reading is that
taken as a basis for calculation.

UNLESS the experience of - the
present writer is particularly
unfortunate, it is quite a common
occurrence for a short-circuit to
develop between the heating element
of an electric soldering iron and the
copper bit. This does not affect the
normal functioning of the appliance,
bwk it may be responsible for a more

or less disas-

ELECTRIC tl:qus_ _short-
SOLDERING circuit if the
1 i iron be used

IRONS. ;. to make a

connection in
a receiver that is already installed
and connected to earth. A short-
circuit arises, of course, through the
fact that one side of the mains supply
which feeds the iron is already
““ earthed.”’

Unless one can be quite sure that
the short-circuit in question does not
exist, it is a wise precaution to dis-
connect the earth lead from the set
before using the iron on its internal
wiring. In dealing with a D.C. set,
the mains should be disconnected as
well.

N the average A.C. receiver the

constructor has a choice of
several sources of current for sup-
plying a small lamp, which is often
desirable, both for purposes of
illuminating the tuning scale and for
serving as an indication as to
whether the set 1s “on.”’

If brilliant illumination is not re-
quired, it is
often satisfac-

e b tory to choosc

(05 & a 3.5-volt

PILOT LIGHT. lamp and to
wire it be-

tween one end and the centre tap-
ping of the heater transformer

secondary ; when supplied with two
volts the lamp will glow brightly
enough for most purposes, and will
have a long life. A lamp of higher
voltage may, of course, be’ con-
nected in parallel with the heaters,
or in shunt with the filament of, say,
a directly heated output valve. In
some cases it is preferred to employ
a lamp which demands quite a small
current—100 milliamperes or less—

A 21
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and to connect it in series with the
H.T. feed circuit; in this position
an indication is given that the recti-
fier and anode circuits are operating
normally. The lamp also acts as a
safety fuse.

As a general rule, it is not to be
recommended that a pilot lamp
should be wired across the L.T.
winding which supplies the filament
of a rectifying valve. In this posi-
tion the lamp and its associated wir-
ing will be a high potential with
respect to earth, and so "the conse-
quence of an accidental short-circuit
may be serious; indeed, an un-
pleasant shock may result from this
torm of connection, as the exposed
metal parts of most commercial
‘“dial-light ”* holders arc in direct
metallic connection, with one pole
of the lamp.

Fig. 3.—An Erie resistor with dis-
tinctive coloured markings to indicate
its resistance value.

OR some years past radio manu-
facturers in America and Canada
have adopted a scheme of identifica-
tion for resistors, whereby their
ohmic values are indicated by dis-
tinctive ‘colour markings. It now
seems likely that the same ‘‘colour
code’’ may be generally adopted in
this country, and so the matter is
. “likely to be

: one of interést

(::OLOUR to readers. We
: ODED are indebted
= RESISTORS. to Erie Resis-

tors, Ltd., of
Cricklewood, for details of the
scheme.

The code is very simple to under-
stand, and identifies resistors by
means of three markings, referred to
as ‘‘body,” ‘“tip,” and ‘‘dot”’
colours. ‘“Body "’ is the main colour
of the resistor element, and repre-
sents the first figure of its ohmic
value. The coloured tip represents
the second figure, and the dot indi-

www.americanradiohistorv.com

cates the-number of ciphers which
follow the first two figures.

The following is the complete list
of colours, with their corresponding
values: —

1st Figure, 2nd Figure, Ciphers,

“ Body.”’ “ Tip.'* “pot.”
0 Black 0 - Black None = Black
1 = Brown 1 == Brown 0 == Brown
2 Red 2 =: Red 00 = Red
3 — Orange | 3 - Orange 000 = Orange
4 = Yellow 4 -- Yellow 0000 = Yellow
5 - Green 5 -- Green 00000 = Green
6 - Blue 6 - Blue 000000 = Blue
7 — Violet 7 = Violet
8 - Grey 8 = Grey
9 - White 9 - White

For example, a resistor having a
red body, green tip, and orange dot
has a value of 25,000 ohms; simi-
larly, one with a green body, black
tip, and. yellow dot is of 500,000
ohms.

The advantages of this standard
colour code need hardly be stressed.
From the manufacturer’s point of
view it affords an easy method of
identifying the various values as
they are assembled in a set, and
eliminates the possibility of mistakes.
The usual transfer or printed identi-
fication is always liable to be de-
faced.

BASS DRUM AND TYMPANL

The 5,000-cycle Limit.

DVERTISING claims to the

contrary, very few radio re-
ceivers now on the matket, or in the
home, transmit faithfully up to 5,000
cycles, The majority of them are
practically dead at this frequency,
especially those equipped with tone
controls. On the other hand, the
broadcast stations have continually
incrcased their audio-frequency
range; wires between studios and
cross country have been improved,
so have repeaters and the other
transmitting paraphernalia.

At the Bell Laboratories tests
were made of all musical instruments
to see when trained and untrained
listeners could tell when certain high
and low frequencies were cut out. It
was observed that very little trans-
mission below 6o cycles was neces-
sary. But there were only two
instruments that could be trans-
mitted faithfully through a radio that
cut off at 5,000 cycles—the tympani
and the bass -drum.—FElectronics,
U.S.A., March, 1932.
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NEWS ot the WEEK.

Current Events

Call Me Early . .
RUSSIA seems determined to surpass
all other countries in broadcast power
output. We learn that on May 1lst next,
in the presence of M. Stalin, the new
Leningrad transmitter will be inaugurated
with a power of 250 kW. Considering
that the wavelength will be 251 metres,
le., that used by the existing Leningrad
transmitter of 1.2 kW., it seems prohable
that interference may e experienced by
listeners to London and Stuttgart
Several neighbouring countries have
already registered protests, and it is re-
ported that preliminary tests with only
15 kW. have troubled Stuttgart’s Scan-
dinavian listeners.

Broadcasting and the German

Election.
THREATENED listeners’
Germany during the Presidential

Election failed to materialise. The
aggrieved listeners—National Socialists—
numbered 13 million, and their complaint
was that Hitler was not allowed to broad-
cast. Throughout the election, writes our
Berlin correspondent, only the Govern-
ment were allowed to use the broadeast
microphone. Certain of the broadcasting
organisations appeared to object to the
Government  monopoly, and strange
rumours spread concerning the real cause
of the breakdown of one of the stations
in the midst of a speech by Dr. Briining
in favour of Hindenburg.

New French Broadcasting

Station.

RITTANY, it seems almost certain,

will soon have its own broadcasting
station. Our Paris correspondent under-
stands that the site chosen for the new
transmitter is within the Commune of
Thourie in the Vitry Arrondissement some
20 miles S.E. of Rennes.

A Broadcast Magazine.

OSTE PARISIEN,” which will

shortly inaugurate its high power
transmitter, plans to include in its pro-
grammes a uightly “ magazine’ or
journal which will be contributed to by
leading literary personalities. The maga-
zine will be broadcast ev ely evening from
7 to 8 p.m.

An Example from Morocco.
ARIS listeners are suggesting that the
local broadcasting authorities should
go to Morocco to learn how a go-ahead
broadcasting service should be conducted.
Tt appears that ‘‘Radio Maroc ™ has out-
~stripped all other French stations by its
enterprising  developments within the
last year, particularly in the direction of
educational transmissions,  Every school
in French Morocco now has its own re-
ceiver in addition to. a cinematograph
installation, radio lessons being illustrated
by films forwarded in advance by the
Public Education Department.

strike in

How They Listen in U.S,
NO fewer than 68,484,937.3 (sic) persons

in the United States listen to broad
casting programmies, according to a *‘ con-
servative estimate ' issued by the
broadeasting Magazine of Washington
in collaboration with Radio Retaling
of New York. It seems that this
precise figure must include the babies in
the 16,679.253 homes which are known to
Le equipped with receiving sets.. The
figures represent an increaser of 4.600.000

SURPRISES FROM FECAMP. A distant

view of the Radio-Normandie station

(219.9 metres) to which Wireless World

readers should listen on Sunday next,
April 24th.

sets since the official census of two years
ago. New York continues to lead all
States in the number of wireless sets in
use, with Pennsylvania secoud and Illinois
third.

Decibels Win.
OWN a house with brick and cavity
walls and securely fitted windows
with inside shutters; vet I cannot escape
from the loud speaker in a neighbour’s
honse 15 feet away.”’—Correspondent in
the Daily Mail. '
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in Brief Review.

Pirates ?
CURIOUS state of affairs is revealed
by the publication of fizures showing
the sale of valve sets in Germany during
1920.  Nearly 800,000 sets were sold,
whereas the licence increase for the same
year was little over 400,000.
The German licence figures
4,168,440 on April 1st.

A Field for Invention.

T_HE lament against ugly wireless masts

is an old one, but is being revived in
different parts of the country, probably
because the spring weather 1s bringing
people into their back gardens and remind-
ing them of the existence of long rows
of unsightly aerial supports.

A Lancashive amateur suggests that a
fortune awaits the inventor of a really
graceful wireless mast, and we wonder
whether this will appear at Olympia.

Amateur Radio Film.

HE Gaumont “ Sound Mirror”’ No. 79,

which includes talking pictures of
Mr. H. L. O’Heffernan operating his
station G5BY at Croydon, is on view
during the next few days at eighteen
cinemas in diiferent parts of the country.
The official list is as follows :—

reached

April 25th., Palace Rushden ..... 3 days
St. George's Canterbury ... 3days
Cinema . Bermondsey 6 days
Pavilion .. Eastbourne G days
King's Hall . Penge 3
Broadway Coventiry. :
Cinema ..... Canning Town . 3 days
Globe.. ... Bristol ....... 3 days
Lyceum. ..., Dumfries...... 3 days
Coliseum ... Leeds......... 6 days
Empire ..... Maryport ..... 3 days

April 28th,. Palace Wellingborough 3 days
Grand .. Coventry...... 3 days
Queens Bristol ....... 3 days
Empire .. ... Cleethorpes.... 3 days
Jubilee ... .. Scunthorpe ... 3 days
Alhambra .. Darlington .... 3days
Marine...... Seacombe .. ... 3 days

Denmark’s Mystery Station.
MYSTERY station is adding to the
excitements of listening in Denmark,

writes our Copenhagen correspondent.
In the intervals between the transmis-
sions by the official stations, the unknown
station has been sending records and
humorous talks, greatly to the delight
of listeners in general. Private trans-
mission being forbidden in Denmark, a
special trained staff of wireless mspecton
has - started to scour Denmark in search
of the pirate, who, nevertheless, continues
to transmit.

Langenberg Leads.

EVERAL European broadcasting
stations transmit physical training
instructions, hut to Langenberg belongs
the distinction of having started a daily
gymnastic course for ‘‘ladies only.”
The innovation began as an experiment,
but the widespread demand for more has
led to the permauent inclusion of woimnen's

physical training talks each morning.

N 28
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Denmark Buys British.

HE  Danish  Governmeut has  just
placed an important order in this
conntry for a new bhroadeasting  station

for Kalundborg, This broadeaster is to
be one of the nwst powertul in Europe,
having a carrier power of 60 kW. iu-
creased by madulation to 100 kW. The
equipment will be manunfactwied in the
London factories of Standard Telephones
and Cables, Ltd., and will he put into
service early next vear. The station will
operate in the 1,100-metre waveband.

A Snore Cure.

HE cure of snoving by radio methods

is one anore feather in the cap  of
wireless research.  According to a French
journal, a device has been perfected
wheveby  the ' {empestuous  noises”
created by sleepers can be instantly sup-
pressed., Above the head of the
slamberer a microphone is suspended, and
upon the snores rvegistering a sufficiently
high level of sound, a minute electric
shock is administered ; the sleeper awakes
only too glad to know that his dream of
the electric chair was unfounded.

There would seem to he other appli-
cations for such a device. For mstance.
it could be made to operate a Klaxon horn
when the neighhour’s loud speaker hecame
more {han usual sonorous. while its use
in counteracting the efforts of conver-
sational borves would be invatuable.

Universal Time.
MAE\'Y wiveless  problems  might  he
solved with the adoption of universal
time, as suggested by a correspondent in
the Morning Post.

* Now that wireless is o universal
factor particularly on shiort wavelengths,”
he writes, “ and that the matter of longi-
tude makes timekeeping between {raus-
miitter and receiver end always one of
difficulty. would it not be possible to
adopt a Standavd TUniversal Time what
I might call * Earth Time,” hased on the
diurnal 24 hours?  There are so many
systems of Standard Fime thas they are
apt to be confusing.

“What | suggest is simply this : The
World Standard Hour would start at
Greenwich. and all wireless equipment
wonld take its time from it, so that, say,
one o’clock Earth Time at Creenwich
would be one o'clock all over the world.”

British histeners would certainly benefit
by the new order of things, nt it is
doubtful whether America, for example,
would submit to the confusion of sitiing
down to afternoon tea at 10 p.m, and
tuning into the nightly dance music at
4 o’clock in the morning. And would
Russians cousent to go to bed at 7 o’clock
in the evening?

Wireless and Earthquakes.

HE emergency corps organised by the

New Zealand- Amatewr Radio Trans-
mitters’ Assoviation to maintain communi-
cations in the event of earthquakes or
similar disasters held an experimental
field day recently to test apparvatus and
organisation. Kaclt district, says our
Wellington corvespondent. has two port-
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Wireless
World

BROADCASTING FROM A CHATEAU.

International Broadcasting Company, who control the transmissions from Radio-

Normandie, consider that the 2i1st birthday of The Wireless World is a fitting

occasion for a special transmission commencing at II p.m. on Sunday next.
We shall welcome reception reports from our readers.

ahle combined transmitters and receivers.
weighing about twenty pounds complete.
and  successtul daylight  conmmunication
was maintained throughout the day be-
tween sections at Auckland. Wellington.
Ashhurton, Christchureh, Gishorne and
Dunedin.

Amatear transmitters maintained com-
munications with the Hawke's Bay dis-
tricts devastated by the last earthquake.

When Radio Beats the Wire.
MERICAN broadcasting stations have
veceived a sharp waening from the
TFederal Radio Commission not to transmit,
time signals received hy telegraph wire
even when amnonnced as originating in
the T.8, Naval Observatory in Washing-
ton.  The Navy Department has iu-
formed the Commission that “the ve-
hroadeasting of Naval Observatory time
siguals which are transmitted over a land
wire 1s  objectiouable becaunse of the
inhevent time lag in the system which
creates an appreciable error in  the
signal.”” The Navy authorises stations to
transmit the signals it they are inter-
cepled by radio dirvect.

A French Tongue Twister.
“THE seething sea ceaseth and thus
the seething sea sufficeth us.”” was
the shibboleth ‘recently employed hy the
American  National. Broadeasting Com-
pany to weed out 300 candidates for
positions as announcers. :

The Irench have now applied their
ingenuity in devising a similar test fov
their own speakers.  The hest example
scems to be: ‘“ Un | chassenr sachant
chasser chassa son chien de chasse dans
un sachet séché.”
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The studio building at Fécamp. The

Obituary.
\( E regret to have to record the death
on Iriday, April 8th, of Mr. James
Ward, a fonnder and dirvector of the well-
kuown svireless and electrical firm of
AMessrs. Ward and Goldstone, Ltd., Man-
chester.
Volume Level.
EADERS will have notieed an obvious
mistake in Figuwre 6 in the article
© The Tmportance of Volnme Level V' ijn
our issue of April 6th.  The horizontal
scale should. of course, show TTME, not
Frequency.
Railway Radio in*Scotland.
HE success of the new wireless listen-
ing facilities on the King’s Cross and
Leeds expresses of the L.N.E.R. has led
to a decision to extend the installation of
wireless reception to a Scottish express.
The train is being equipped with a speci-
ally constructed duplicate set to enable
the operator to tune in to another station
without interfevence. should a variety of
programmes be requested.

‘ Radio Excelsior.”
UENOS AIRES is to have a new and
up-to-date hroadeasting station, which

will he constructed at the Marconi Works
at Chehnsford. Incorporating all the latest
develepments in the design of broadeast-
ing transmitters, including crystal and
valve-frequency  control and low-power
modulation, the new station will operate
on a power of 20 kilowatts, and will serve
a large area around Buenos Aives.

It is to he operated by * Radio Excel-
sior,”” of Buenos Aires. and is expected
to commence vegulir transmission early
next year.
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e HALFORD
SUPERHET RADIOGRAMOPHONE

A Single-dial Receiver with Tone Control.

HE  superheterodyne s
unique among receivers
in offering an
scope for an individuality

in design which involves no depart-
ure from sound technical principles.
Not only does the actual function
which the various valves are called
upon to perform vary from receiver
to receiver, but even such standard-
ised parts as the tuning circus
themselves are found in an infinite
variety.

In the chassis under review a total
of cight valves is employed as first
detector, oscillator, two I.F. stages,
second detector, push-pull output,
and mains rectifier. As usual, the

AC/SG first detector functions as an

anode bend rectifier, and is self-
biased by a resistance in its cathode
lead. The input band-pass filter,
however, is unusual in that mutual
inductance coupling is used between
the two sections, and completely
separate coil assemblics are em-
ployed for the two wavebands.
Two single pole change-over type
swilches are necessary, therefore,
for the waveband switching of these
input circuits.

The Oscillator Circuit.

The oscillator, for which a
164v. valve is used, is of a type
rarely scen in this country, although
common in America. An examina-
tion of the circuit diagram will show

that the tuned circuit is connected

only to earth, and that untuned coils
in both the grid and anode circuits
of the oscillator are coupled to it.
The tuned winding itself, therefore,
is coupled but loosely to the oscilla-
tor, and a high degree of frequency
stability is maintained. ‘A further
untuned coil is coupled to the oscilla-
tor and included in the cathode lead
of the first detector in order to
transfer the oscillations to the first
" detector circuit. Completely separ-
ate coil assemblies are again uscd for
the two wavebands, and as each

infinite -

assembly consists of four -windings,
the wavechange switch has a multi-
plicity of contacts.

A standard type of three gang con-
denser is employed, and two sections
are used for tuning the pre-selector

General.—Chassis - buill eight valve
superheterodyne with mains energised
moving-coil loud speaker, and com-
plele operation from A.C. mains.

Circuit.—Two variable-mu I.F. stages
with band-pass tuning, anode bend
Jfirst and second delectors, with separatc
oscillator fo the frequency changer.
Band-pass pre-seleclor with single dial
tuning.  Push-pull pentode output
stage with ad justable tone control.

Controls.—(1) Calibrated single tuning
control with illuminated drum dial.
(2) Combined volume control and
mains switch. (3) Single knob con-
lrol of radio-gramophone and wave-
range switches. (4) Tone control.

Price.—Chassis, moving-coil speaker and
valves, 28 guineas, including royalties.
Cabinet models complete from 31 guineas
and radio-grams from 43 guineas.

\ Sole Distributors.—Halford & Co.,
! 194, Bishopsgate, London, E.C.2. i
1
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_circuits.

In order to maintain the
accurate alignment of the oscillator
circuit, therefore, it is necessary to
employ the padding condenser cir-
cuit, and it is interesting to note that
entirely separate trimmers are fitted
for the two wavebands. The
medium wave parallel trimmers are,
as usual, fitted to the gang con-.
denser, but an additional parallel
trimmer is brought into circuit on
the long waveband, and the two
series trimmers each consist of a
fixed condenser in parallel with a
small capacity compression type
adjustable condenser.

Special Refinements.

The gang condenser is fitted with
an illuminated drum dial calibrated
in wavelengths, and an unusual and
very good point is the mounting of
the condenser on soft rubber bushes,
so that it is free to move. In this
way a particularly insidious form
of acoustic reaction, due to the vibra-
tion of the condenser vanes, is
avoided.

The circuit diagram shows that
while the biasing arrangements
throughout the set follow the usual
practice, a departure has been made
in the case of the oscillator. A
1,100-0hms resistance, tapped at 100
ohms from the cathode end, is in-
cluded in the cathode lead, and the
lower end of the oscillator grid coil
is returned through a 1,000 ohms
resistance to the tapping point.
With the valve in the non-oscillating
condition, only the voltage drop
along the 100 ohms section of the
resistance would be applied as grid
bias. When the valve is oscillating,
however, grid current must flow,
with the recult that the actual effec-
tive grid potential may be consider-
ably modified. It is. interesting to
note that none of these resistances is
shunted by any condenser, and, as a
result, they will tend to equalise the
oscillator, output over the tuning
range of the receiver.

A 24
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The Halford Superhet Radio-Gram.-—
The intermediate frequency ampli-
fier is of conventional design with
V.M.S.4 variable-mu valves and a
combination of band-pass filters and
single circuit. There are five tuned
circuits, and, as might be expected,
the selectivity is of a high order,
while the quality of reproduction
shows that sideband cutting is kept
at a minimum. An AC/P ~valve
acls as an anode bend second detec-

Wireless
: Worlld

usual full-wave rectifier is used for
the H.T. supply, and a single choke
in conjunction with large capacity
condensers provides the preliminary
smoothing, which is completed by
the field winding of the moving-coil

.speaker.

‘The volume control acts by vary-
ing the bias voltage on the two 1.F.
valves, and is combined with the
mains switch in a single unit, so
that when the control is fully

APRIL 20th, 1932.

channel interference from the two
London stations was experienced at
two points on the dial, but this is
usual with superheterodynes, and a
commendable absence of whistles
showed that the input filter and
screening were correctly fulfilling
their purpose.

The quality of reproduction
reached a high standard, and the
high and low notes were well
balanced. On radio the best tone
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Complete circuit diagram. Note the comprehensive tracking scheme for ganging the oscillator.

tor, and the multi-contact switch,
which is provided for connecting a
gramophone pick-up, modifies the
bias voltage for the two different
functions of the valve.

The Output Stage.

A resistance capacity fed trans-
former acts as the L.F. coupling to
the two push-pull AC/Pen output
valves, which should deliver some
three watts undistorted power to the
loud speaker. ‘The tone control con-
sists of a variable resistance in series
with a condenser, and is connecled
across the L.F. transformer. The

rotated in an anti-clockwise direc-
tion the set is automatically switched
off.  The various switches are all
linked together and operated by a
single control knob, the rotation of
which controls the radio-gramophone
switch, while a sideways movement
actuates the waverange switches.
On test the receiver proved to be
highly selective, and at only nine
miles from Brookman’s Park it
proved possible to receive Miihlacker
without serious interference from the
London Regional, and complete
separation of more distant transmis-
sions was readily achieved. Second

wwWw americanradiohistorv com

was secured with the {otue control
set for full brilliance, but on gramo-
phone it proved a useful accessory.
Since the volume control acts upon
the I.F. stages only, it is, of course,
quite inadequate to deal with a
powerful local station. As recom-
mended by the makers in the book-
let which accompanies the receiver,
a very short aerial is necessary for
local reception, and when this is
used the control functions admir-
ably. The sensitivity is ample for
the reception of the weakest stations,
and background noise is satisfac-
torily low.

A 26
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WIRELESS ENCYCLOPEDIA

No. 12

Brief Definitions with

Expanded Explanations.

HE salient feature of the
superheterodyne receiver is
the conversion of the received

high-frequency oscillations to a
lower radio frequency enabling a
very high degrec of amplification
and selectivity to be obtained. For
instance in receiving a station
operating at a frequency of 1,000
kilocycles per sccond, the frequency
may be changed to, say, 100 kilo-
cycles per second in the receiver
before any degree of high-frequency
amplification 1s applied.

This conversion is effected by the
frequency changer which, in con-
junction with a detector valve, con-
sists of a local oscillator producing a
frequency removed from that of the
recéived signal by a number of
cycles per second just equal to the
new frequency desired. The prin-
ciple employed is that of the well
known heterodyne method of pro-
ducing a beat frequency; when two
high-frequency currents flow in a
single circuit they combine to pro-
duce a resultant current whose
amplitude varies at a frequency just
equal to the difference between the

FREQUENCY CHANGER.
The local oscillator and its
associated circuits in a
. superheterodyne receiver.
Its function is to derive
from the received modulated
high-frequency oscillations
a lower but supersonic fre-
quency which can be more
efficientiy amplified.

h
)
1
I
1
!
1
i

frequencies of the two original oscil-
lations.

The frequency of this modulation
or variation of amplitude represents
the beat frequency referred to, and
the latter is separated from the
original high frequencies by means
of a detector valve in the ordinary
way. The curves of Fig. 1 show
how two waves (a) and (b) of
slightly different frequency combine
to form a resultant modulated wave
{(c). By the action of the detector
valve and its associated circuits, the
modulation frequency is separated
out as shown at (4). One-half of the
wave is cut off.

In a superheterodyne receiver the
beat frequency between the local
oscillations and the carrier wave of
the received signal is given a definite
supersonic value, of the order of 100
kilocycles per second, being inter-
mediate between

(=)

®)

@

e e A

LOCAL
OBCILLATIONS

__wBEAT FREQUENGY

the received high
frequency and the
low or speech fre-
quencies. The
actual choice of
intermediate  fre-
quency is deter-
mined not only by
theoretical con-
siderations, but
also by the con-
ditions existing in
the locality where
the receiver is to

INCOMING
OSCILLATIONS

RESULTANT HF.
OSCILLATIONS

©)

RECTIFIED 3 S
OSCIIATONS be operated—in

terference has to

be avoided Dbe-

Fig. 1.—Diagram showing the action of a

frequency changer.

tween powerful
long-wave stations
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and the intermediate frequency
in the receiver.

The system can be satisfactorily
applied to the reception of radio
telephony because the low-frequency
modulation of the received oscilla-
tions is passed on to the intermediate-
frequency oscillations, subject only
to the usual slight modification im-
posed by the tuned circuits and the

| =

Fig.

which the oscillator was inductively

coupled to the grid circuit of the first
detector.

2.—An early arrangement n

detector valve. The reason for this
retention of the low-frequency
modulation follows from the fact
that when two waves heterodyne
each other, the amplitude of the
resulling beat frequency is propor-
tional to the weaker of the two
original waves. Thus it is essential
that the amplitude of the local oscil-
lations in a superheterodyne receiver
should be more powerful at the de-
tector valve than the received oscil-
lations.

. In most of the earlier types of
superheterodyne receiver the fre-
quency changer took the form of a
separate local oscillator loosely
coupled to the tuned grid circuit of
the detector valve, in the manner
shown by Fig. 2. In some forms
the detector valve itself was made to
generate oscillations and act as the
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Wireless Encyclopedia. —

frequency changer, but this arrange-
ment, whilst economical in valves,
had the disadvantage of generating
numerous powerful harmonics which
caused the same

Wireless
Worlldl

developed by The Wireless World :
the first valve is of the screen-grid
type, and is made to act as an anode
detector, the oscillator valve being
coupled to the amode circuit of this

station to be
obtainable at a
number of
different  settings
on the tuning dial
and which hetero-
dyned the carrier
waves of un-
wanted  stations,
causing consider-
able interfer-
ence.

In any design
of supersonic re-
ceiver special pre-
cautions must be
taken to prevent

TO IF. STAGES

T4

the oscillations of
the frequency

changer reaching
the aerial and
causing radiation likely to interfere
with other receivers, For this

reason it has until recently been
found necessary to interpose a high-
frequency amplifying valve between
the aerial tuning coils and the fre-
quency changér. This disadvan-
tage, however, has now been elimi-
nated by an entirely new system

Fig. 3.—Illustrating the principle of a modern non-radiating
frequency changer.
valve and the oscillator is coupled to its anode circuit.

The first detector is a screen-grid

first detector instead of to the grid in
the older way. The screen grid pre-
vents the local oscillations from
reaching the tuned grid circuit of the
valve.  Therc are several ways of
doing this, one method being indi-
cated by Fig. 3 where the oscillator
is coupled inductively to the anode
circuit of the detector.

TRANSMITTING ENTHUSIASTS IN ACTION.

Portable Station G 6 CJ designed by Capt. J. Timbrell, B.Sc., and built with the
help of the boys of King Edward’s School, Stourbridge.
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TRANSMITTERS’ NOTES.
New American Amateur Regulations.

The mew regulations issued by the
Federal Radio Commission for the control
of American amateur stations came into
force on February Ist. In general, they
follow the procedure alveady adopted, with
the following alterations: (1) The name
of the person operating the transmitter
must be logged at each transmission; (2)
stations licensed for telephony may trans-
mit music for short test purposes for bona
fide experimeutal work, though the unsual
prohibition against the broadeasting of
entertainment remains,

New Wavelengths Allowed.

On April 1st. 1932, the wavebands open
for amateur telephony in (1LS.A. were
allotted as below :—

(@) Open to any amateur.—1,875 to
2,000 ke/s (160 to 150 metres); 56,000 to
60,000 ke/s (53.57 to 50 metres).

(h) Open only to amateurs specially
licensed  for unlimited radiotelephone
operation.—3,900 to 4,000 ke/s (76.9 to
75 metres) ; 14,150 to 14.250 ke/s (21.20 to
21.05 metres).

Young Enthusiasts.

King Edward’s School, Stourbridge, has
two amateur transmitting stations, (601
and G6OJ, which were designed and built
by Cuapt. JJ. Timbrell with the help of
twelve boys of the school. who, inci-
dentally, ave fully licensed to operate the

stations.  Most of the actnal componeuts,
such as transformers, chokes, micro-
phones, ete.. were built in the school

workshops. The fixed station, (G601, com-
prises a  10-watt choke-controlled tele-
phony transmitter and a three-valve re-
ceiver working on the 1.7 me. band, and
a 10-watt master-oscillator power-amplifier
transmitter for telegraphy on the 7 and
14 me. bands,  Telephony can also le
used by grid control on these bands. The
trausmitter is erystal-controlled. A four.
valve receiver is nsed with this set.

Other units comprise a two-valve madu-
lation amplifier, heterodyne wavemeter,
piezo-crystal oscillator, and two-valve vee-
tifier units giving rectified and smoothed
current at 500, 160, 6 and 4 volts, a switch
paunel controls these units, which are all
mounted in one framework, making a most
compact and useful set.-

The portable station, (G60.J, of which
we are able to give an illustration. con-
sists of a 10-watt master-oscillator power-
aplifier travsmitter for the 1.7 me. wave-
band, a three-valve recgiver, motor gener-
ator,  heterodvie  waveneter, portable
masts, and earth mat.  The complete in-
stallation can be transported over rough
country by a party of eight.

General Notes.

Conditions on 7 megacycles have im-
proved, according lo reports received
during the past few weeks, but 14 me.,
in contrast to previons years’ experience,
has proved very quiet. A correspondent
who is closely following the sun-spot eycle
predicts that there should be a very bright
wireless period duving the end of April
and the beginming of May,
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A TENSE MOMENT. Repairs to one of the masts at Sottens (Switzerland) necessi-

Wireless
World
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tated the use of an hydraulic jack. The photograph was taken at a critical stage
. in the proceedings.

B.B.C. and Luxembourg.
EW European broadcasting matters.
except, perhaps, the question of
wivelengths, have provoked more con-
cern among the B.B.C. officials than the
recently announced plans of the new
Luxembourg station.

T hear that this new scheme for collect-
ing sponsored programmes from all over
Euwrope and broadcasting them from a
central high-power transmitter is putting
all sorts of new nolions into the heads
at Savoy Hill.

Awkward Questions.

People’ of some influence within the
B.B.(\. ranks are suggesting that T.uxem-
bourg is simply pomnting in the direction
which all broadcasting concerns must
pursue sooner or later.

The leading merchandise houses in this
.country are almost certain to *‘buy
time " at the Luxembourg station, with
the inevitable sequel that awkward ques-
tions will be asked.

Money Going Abroad. A

© Why,” John Citizen will exclaim,
“should all this money go out of the
country when we have under our own
control the same kind of medium for the
spread of publicity and improvement of
British trade? ’’

So long as the B.B.C.’s licence con-
tinues to forbid microphone propaganda,
no answer will be expected of the B.B.C.
The problem will be one for the P.M.G.

or Parliament to solve.

And Now Athlone.

Much as we may (some of us) object
to the whole idea of trade-supported pro-
grammes, there is no gainsaying the fact
that the practice is spreading to most
European countries. Tn Ttaly, Rome and
Turin are latest converls. Belgium and
German stations also give sponsored pro-
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grammes, while as for the Paris jumble
sale . . . one hopes it will not be too
closely copied by Athlone, which, T see,
is to open with 100-kW. output in July
next.

L B S L T T )

~ The Chancellor To-night.

IS it necessary to remind readers that
Mr. Neville Chamberlain will to-night
broadcast on the subject of the Budget?

The talk will go out from all National

transmitters.

L A e e

Next Saturday’s Cup Final.
HE commentary on the Football Asso-
ciation Cup Final between Arsenal
and Newcastle United at Wembley on
Saturday next, April 23rd, will be given
by Mr. George ¥. Allison.

Community singing, which precedes
the commentary, will be conducted by
T. P. Rateliff, and accompanied by the
band of the Welsh Guards, under the
direction of Captain Andrew Harris.

L) “n L= A

Heard Scottish Regional ?
ISTENERS are being warned not to
assume that the test transmissions

now radiating on 376.4 metres from the

Scottish Regional transmitter at Wester-

glen are representative of the ultimate per-

formance of the station either as regards
strength of reception or quality of repro-
duction.

I understand that an ammouncement is
to be made very shortly concerning public
reception tests to be started probably in
the first week in May.

Birmingham’s ‘“ No. 10.”
IRMINGHAM now has its ‘ No
107  studio—equivalent to the
Waterloo Bridge Warehouse—in the shape
of a temporary studio lent by Wm. Bay-
liss and Co. When it was definitely

www americanradiohistorvy com
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By Our Special Correspondent,

decided to extend the Midlund Regional
studio fucilities in Broad Street, steps
had to De taken to find alternative
accommodation before the workmen were
let Joose on the B.B.C. premises.

The firm mentioned have come to the
rescue with a draped room in their fac-
tory buildings, capable of holding eighty
persons. It contains a small organ,
which should Le useful for broadecasting
purposes.

Regained Prestige.

When the new studios are completed
and the Broad Street premises are linked
with the new Midlund Regional trans-
mitter at Droitwich, Birminghain will
have regained its old broadcasting pres-
tige.  Birmingham folk never looked
kindly on the closing of their own trans-
mitter in favour of 5GB, but it is felt
that the city will have far greater con-
trol over the Droitwich station. and
will, indeed, Dbe the centre of broad-
casting activity in the Midlands,

A A wA e

Do We Want Chatty Finance ?

HE financial Press is making over-

tures to the WB.B.C. for brighter
Stock Exchange Reports. Tt seems that,
in the opinion of some people, these
announcements could he made less
wooden, mechanical, and uninforming
than they are at present.

To my mind, the present aunouncements
are at least brief and to the point. When
a financier tries to be chatty. he makes
use of jargon which would make even a
wireless recearch worker envious.

When dealing with money matters, the
B.B.C. should keep out the cackle and
help us to forzet the state of our pockets
as quickly as possible.

[ T I ]

Henry Hall. .

ENRY HALL’S band is growing in

popularity for the sound reason that

its leader is very cleverly feeling the

public pulse without making the nustake
of trying to please everybody at once.

It was a good move to drop the vocal
chorus in the signature tunes, but I am
not sure that Mr. Hall has done right in
introducing a "woman vocalist. 1 hear
that the lady who obliged the other even-
ing was a’ celebrated broadeasting star
who prefers, in this instance, to remain
anonymous.

What Johnson Would Have Said.
In this she displayed good judgment.
Women dance vocalists prompt remarks

" like that of Dr. Johnson concerning

women preachers.

“ Preaching by women,”” said the great
Doctor, ““is rather like a dog standing
on its hind legs. Tt is unot.done well,
and one wonders why it is done at all.”
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Tuned

Circuit.

Separating Stations Without High-note Loss.
By A. L. M. SOWERBY, M.Sc.

(Concluded from puage

T the close of the preceding part of this article it
was shown -that if the magnification of a tuned
circuit were held constant over the usual
medium-wave range, from 200 to 550 metres,

the selectivity would be greater at the higher wave-
lengths, while the dynamic resistance of the tuned cir-
cuit, and hence the amplification attained, would be
less. The variation in dynamic resistance over the
wave-range is shown in the curve marked ‘‘Constant
Magnification” in Fig. s.

Instead of holding the magnitication unchanged over
the tuning-range, we might lay down the condition that
selectivity should be the same at all wavelengths. This

380 of previous issue.)

300, and 550 metres for a tuned circuit of dynamic re-
sistance 125,000 ohms at all wavelengths, using a coil
of inductance 200 microhenrys. The variation in sclec-
tivity is now very marked indeed.

Constant selectivity and constant amplification are thus
mutually exclusive. The two cannot be attained in any
set by adjustment of tuned-circuit values, though they
could conceivably be had by skilful juggling with band-
pass filters, and with the couplings between valve and
tuned circuit.

In the table different values of R corresponding to a
series of wavelengths obtained by tuning a constant in-
ductance were given, m being constant throughout.

implies that m must be lower at 550

A more interesting, because

Fig. 5.—Variation of dynamic resistance (which controls

stage gain) with wavelength for the following conditions :

(1) Constant Amplification; (2) Constant Magnification ;
(3) Constant Selectivity.

metres than at 2o0, which will 100 : more practical, point arises
accentuate the drop in R and the 2 e ym= c _— in connection with a super-
falling off in amplification, as the o ST 7 heterodyne receiver, where
curve marked ‘‘Constant Selec- 50 /\Q{J’L//«@ - e the intermediate frequency
" tivity *’ clearly shows. 40I—— —/&4— A is fixed, but may be
. SO ) ) | - . :
If, finally, we try the remaining " 30—%4—/3? S reached by - any desired
alternative, and stipulate that am- a2 V] 1 % combination of inductance
.« . . . < . .
plification, and with it R, shall be Q =5 /’ and tuning capacity. If,
held constant from one end of the i 4 & . for example, we happened
wave-band to the other, the inevit- w 10/ & to have a particular affec-
able result is an accentuation of the ° g ~ 4 tion for the rather bad
variations in selectivity as between £ 7 A resonance curve given in
w B8 ~- . .
one end of the range and the other. o 4 Figs. 3 and 4 as applying to
This point is illustrated in Fig. 6, R, 3,000 metres (100 kc.), we
which gives tuning-curves for 200, 5 could attain it in a number
of different ways, each of
200,000 — I —— 2 -+ 1 which requires a different
T 180,000 GONSTANT AMPLIFICATION NOTESS T |RANGE inductance, a  different
© oo00 W 1] tuning capacity, and a
Z 160,0 - . e
S N \\ L TR om0 5 658 8 @ - gl]if(lllent 1es1stt}:11nce, thpf:lgh
’ N kc. OFF RESONANGE i all cases the magrfica-
120,000 ‘%’4 tion could be held constant
0 . = X
100,000 \N’\MA(L l I % _ . at 100. Fig. 7 gives the
0 000 "1, { T~ FECaTo Fig. 6.—Tuning curves at values of series resistance
@ 80y \}4’% i B S tbree_wave!engths of a tuned that it s necessary  to
& 0,000 ~SErE circuit which has the same btai ith h val f
o < CTviry dynamic resistance over the obtain with each value o
3 40,000 . wave range covered. R = inductance, while the values
Z 20,000 125,000 ohms and L = 200 of dynamic resistance R
o . microhenrys. Compare with that correspond are also
200 250 300 350 400 450 500 .550 the corresponding curves of
Fig. 4. shown by the same curve
PUAVEERCTER EME s on the righthand scale.

The tuning capacity required is given by the second
curve ; the scale, except for the number of noughts, is
the same as those for » and R, but ‘‘landmarks’’ are
inserted on the curve itself to prevent confusion,
These curves show that for such a case as this high
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The Magnification of the Tuned Circuit.—

amplification (resulting from high R) does not neces-
sarly involve higher, or lower, selectivity. By the aid
of such curves as these, selectivity and amplification
can be adjusted quite independently of one another to
any required values that are within the range of prac-
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and more complicated than those discussed.  For
example, one can find the number of tuned circuits
required, and the magnification that each should have,
to enable the finished set to fulfil certain prescribed
conditions.

An interesting result is obtained if one calculates

the requirements of a set

tical possibility.

Much the same thing o o] T T _‘t T e which is to give reason-
can be done, though with- | 2160/~ = Bi= H e 2 ably good separation of
in much narrower limits, | S sl T[N | [ |BL ¢ rRI 7 T ls © Radio-Paris from 5XX,
in a tuned circuit designed Z 100l _WLOW} - : kl o Ii while at the same time
to cover a whole range of - 90 (\_ T 29000012 giving acceptable quality.
wavelengths. If, for w o1 NT B H_\O y.a {700,000 % Let us suppose that signals
example, it is desired to in- ?_ 60— . T\A%’E_. —«/-/V +—+——1600.000 from 5XX are ten times
crease the amplification of 216 { 200 P — - |500,000 & stronger, at the aerial,
a receiver intended to tune woaght - 4— 400,000 ¥ than those from Radio-
from 200 to 550 metres n gg_’: I ] _// NI s Paris, and that it is desired
without at the same time = psl L Lt | /1 111 20 juutfL |- __250"0005 to reduce the former till
increasing the selectivity & 2 KN éo dEE \ i 4 o5 ooog the strength at the detector
and incurring loss of side- L 18— N Z-Vf—f 75& [ 1800000 valve is one-fiftieth of that
bands, it can be done to a ST T 111 \M }ﬁg'ggg; of Radio-Paris. Let us
limited extent by raising 3 - ‘J—yirtu;-{ e ts ¢ T \ero:ooog further assume that we
the dynamic resistance of 3 10k ogooo s l Ll 00,000 @ shall be content to lose
the tuned circuit by choos- 88 3588 2388 83 8858 8 2888 8§ three-quarters of
ing a high inductance RN ) =R EERS &8 the 5,000-cycle notes from
value. Suppose,  for INOUGTANGE L IN MIGROHENRYS the desired station, but

example, that coils of mag-
nification 100 at 300 metres
are regarded as satisfactory
for a projected receiver;
this figure can be attained
by choosing circuit-con-
stants as given in Table I1.

In the case of the superheterodyne, where one wave-
length only has to be considered, one can accept almost
any reasonable value of tuning capacity that one’s cal-
culations indicate as desirable. When dealing with a
complete tuning range, on the other hand, greater diffi-
culties arise owing to the fact that a high value of
inductance, though desirable for the longer wavelengths,
makes it impossible to tune down to the lowest wave-
lengths owing to the stray capacities inevitably present.
The last two columns, in which are given the maximum
and minimum capacities necessary to tune each coil
from 200 to 550 metres, illustrate this point. In a
receiver using screened coils, the lowest value of Cuin
can hardly be approached. Nevertheless, with proper
precautions, R can be varied over a range of nearly
two to one without altering the tuning curve’ of the
circuit,

The magnification of the tuned circuit can be made
the basis of other calculations, both more interesting

m = 100 at 100 K.c.
be read off.

TABLE II.
L i R Cmin. Cmaz.
(eH.) (Ohms). (Ohms). (nuF.). (np ).
T 150 7 944 94,400 117.0 566
176 11.0 110,000 102.0 486
200 12.6 126,000 88.0 425
260 16.3 163,000 68.0 327
300 17.8 178,000 58.5 284
380 23.9 239,000 46.4 224
P

Fig. 7.—Values of r and C necessary for a tuned circuit of

Corresponding values of R can also

R may be given in any value from 100,000

ohms to over a megohm, thus making wide variations in

amplification, without any change being produced in the
tuning curve of the circuit.

that we will not tolerate a
greater high-note loss than
this.

Clearly, if we try to
separate these two stations
with only one tuned cir-
cuit, it will have to be
made to tune so sharply that the side-bands of the desired
station will be almost non-existent. Several tuned cir-
cuits, each of moderate selectivity, will be required.
Calculation shows that if we use five tuned circuits,
each of magnification 15.2, the desired separation of
the two stations will be reached, but that 3,000-cycle
notes from Radio-Paris will be reduced just a shade
too much—actually, to 24.3 per cent. of their full value.

The following table shows the high-note loss incurred
when the desired separation is achieved with fewer tuned

circuits © —
TABLE IIL

No. of Tuned Magnification 5,000-Cycle Notes
Circuits. of Fach. Reduced to :
I | 2.260.0 0.7559,
2 , 102.1 2.84 9
3 36.0 805 9,
4 20.7 169 9
5 15.2 243 9

The quality to be expected from the many receivers
which have only two tuned circuits, and yet are guar-
anteed to separate Radio-Paris from Daventry, needs no
further comment than these figures provide.

Turning to a similar problem on the medium-wave
band, we find that the difficulties are much the same. To
fulfil the same conditions in trying to separate Miihlacker
from London Regional is impossible, for the separation
between the two is only ¢ kilocycles. Two million tined
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The Magnification of the Tuned Cireuit.—

cireuits of magnification 0.1 give the maximum permis-
sible cut of side-bands, but still leave the signal from
London Regional five times as loud as the prescribed
conditions demand.

It is interesting to note that although two million tuned
circuits of ordinary type are not adequate to separate
these two stations without a prohibitive loss of side-
bands, fourteen only, if arranged in pairs as filters, will
perform the feat with a handsome margin to spare. Tak-
ing the resonance curves given in a previous article! we
find that seven such filters in cascade will reduce the
signals from London Regional to half the value suggested
as adequate for separation, while leaving 34.4 per cent.
of the 5,000-cycle notes from Miihlacker, ‘

It is not suggested that seven band-pass filters would
make a very practicable set; but such a set would at
least be a little more compact than one containing two
million single-tuned circuits,

L The Wireless World, April 9th, 1930, P 386, i"ig. 3

Ratepayers’ Radio.
- IE History of Valves 7 was graphicaily ;
shown in an illustrated leeture given hy 1
Mr. W, ), Nixon at a recent meeting of the g
|
i

CLUB

KRadio Section of the New Eltham Ratepavers’

Associntion. At a subsequent meeting, Mr. (. A, N S

Mesars

Yuarrington, of . Cossor, Ltd.,
demonstrated a superhieterodyne
whicll gave impressive seleetivity.

hers of the Association; this may aceonut for
the high membership roll, which “inchudes over
one hundred names.

Some attractive ontings are heing arranged for
the sumnter months,

Hon. Secretary: Mr. A, ¢, Knawling. °7.
hampton Road, New Elthaun, =S.E.0,

Furner, of
Ltd., giving a talk on
struction of
Fel.

Wireless
Worldl

An ‘¢ Qutside Broadcast.”

Membership of the sectiou js free to all mem- l(‘()l{ the first time in the history of the Sun-
o hury and District Radio Society, an outside
~peaker ocenpied the rostrum on April 1st, Mr.
the Mullard
* The Operation and Con-
Radio Valves.”
Hon. Secretary: Mr. F. W. Diamond, Windy
Croft, 21, Rooksmread Toad, Sunbury.

APRIL z0th, 1932.

If we leave the realms ot absurdity, and consider the
possibility of separating Algiers from London Regional
(18 kc. apart, in place of the 19 kec. of the high-wave
exanmple) we find something a little more reasonable. To
fulfil the numerical conditions suggested for the separa-
tion of Radio-Paris and 5XX, six tuned circuits, each of
magnification 61.5, will be needed; 27.1 per cent. of
5,000-cycle notes will remain. Again, filters are prefer-
able; keeping the six circuits and arranging them as
three band-pass filters more than doubles the margin
of safety in the separation of the two stations, while
leaving over 60 per cent. of the 5,000-cycle notes carried
by the outer side-bands,

The problems of receiver design for which a knowledge
of the magnification of the proposed tuned circuits is re-
quired have not by any means been exhausted in this
discussion, but enough has perhaps been said to con-
vince the reader that the magnification of a circuit is as
important a matter in its way as either the series or the
dvnamic resistance. :

‘* Autotone ”’ for Belfast Club.

()NE of the most active transmitting stations

in dreland to-day is Gi-6YM, the City of
Be t Y.M.C.A. Radie Cinb, Wellington Place,
Belfas The club has two trausmitters, one for
the 40-metre hand and the other tor the 20
metre band.  The club was formed over eiglt
years ago, and has been steadily advancing ever
since.  Morse practice classes have heen held
for the past five years, and other diversions
include  talks, demonstrations, and constrie-
tional work.

At present The Wireless World ** Autotone
receiver is bheing built for club use, aud its com-
pletion is eagerly awnited.

Amatenrs visiting Belfast are warmly invited
to call at Gi-6YM and get acquainted with a
moxt enthu tic band of * radioists.”

NEWS. |

-

Wireless Service Co.,

i
5|
7

o SR e

A SOUTH AFRICAN AMATEUR. ZTiH, operated by Mr.
The station is crystal-controlled and works chiefly on the 14 M.C.
Mr. Osborn, who is an engineer at the
Klipheuval Beam Station, will welcome reports on his signals from British amateurs.

Klipheuval,
waveband with an input of 15 watts.

Talking Films.

Rotary Transformers.

Hon. Secretary: Mr. J, 3. Cowley, 4, U, Panl’s
Street, York Street, belfast,

The Growth of the Gramophone.

“TPHE Ristory of the Uramephone ” was fas.
cinatingly portrayed hy Mp. 1. M. Payne,
of the Gramophoue Co., Ltd., in a recent lec-
ture  hefore the Newcuastle-upon-Tyne  Radin
Society. A most interesting exhibit was the
model_record track and model needles, which
were illustrated some time ago in an article by
Mr. Payne, published in The Wireless World.
The meeting concluded with a recital of records
of years ranging from 1895, 1900, 1914, 1020, 1925
(last of the old recordings) and the present day.
Hon. Seeretary: Mr. William W. Pape, 9, Kim-
herley Gardens, Jesmuond, Newcastle.

‘“Junk ”’ Night at South Croydon.

l\(IYSTERIOUS'fmd very ancient transformers

and chokes rubbed shoulders with more
sophisticated gear at the recent junk sale of
the sSouth Croydon and Distriet Radio Society.
Rome enthusiastic home construetors had an
obvionsly sentimental affection for their pro-
duects, and in several cases would not dispose
of them until assured that each wonld find a
good home. The technical adviser was very par-
ticular on questions of diet. and recommended
the correct curreut cousmuption and at what
pressnre it shonld be exercised, «Goods which
refused to “ go” were gathered in groups, and
nmembers were asked to draw Jots. The vice-

E. W. Osborn at

“CQOUND  Reproduction  from  Films 7 wus ( NE of the most interesting lectures ever chairman was mfortunate enough to draw the
dealt with at a recent meeting of the given  hefore the Nouthend-on-sea and o I'mob\‘{ ) Dl"iYe which \\":ls an’ assortment of

Cattord and  Distriet  Radio and  Television Distriet Radio  Society was recently provided valve holders.

Rociety. held at the newly acquired Iaboratory by Mr. R. 1. Woodhall, AM.LE.E., of Messrs. “How. Seeretary: Mr, E. L Cnmbers, 14, Camp-

at 20, Bromley Road, 8.1.6. Mr, Ryland, the Rotax, Ltd., who dealt with * The Use of Al llin:‘ui, South Crowvden. o

demon-
conjunction
two R.K.

ehairman,  after an  interesting talk,
strated a full-sized projector in
with o 75-watt  amplifier  driving
einema-model speakers,

Visitors are welcomed at any of the meetings,
which are held fortnightly, on alternate Wel-
nesdays and Thursdays.

Ilon. Sceretary: AMr. AL
Road, Catford, =E.¢,

for Radio Purposes.”

with him_in

mains hum  and

noticeable,

W. Jones, 420 Honley

Rotary Transformers and Motor Generator Sets

strated one or two of the maodels he had brought
conjinetion
moving-coil mains reeeiver, and the absence of
parasitic

Hon. Sceretary: Mr. Fred Waller, 19, Fermoy
Reoad, Tharpe Bay, Essex.

WWW amerieaptadiabictanm .,

The  lectnver  demon-

New Preston Society.

]‘ ANCASHTIRE readers will be interested in
4 the formation of the Preston and District
tadin  Reseavch -Roeiety, full particulars of
which can be obtained from the MHon. Seeretary:
Mr. J. E. Bradtey, 8), Friargate, Preston, Lancs.

A 3e

with a  MeMichael

noises  was very

Fatia'y NN
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BRYCE MAINS COMPONENTS.
The mains transformer and smoothing
choke dealt with in this review fall within
the category described as ‘“stripped " or
manufacturers’ types; that is to say, they
are not ** finished ”” in the usual manner
with terminals and other embellishments.
With the exceptiou of the primary wind-
ing on the mains transformer the ends and
the tappings of all windings are brought
out as loose leads, sleeving of various
colours being employed as a means of
identification.

The primary winding and its various
tappings terminate in soldering tags
riveted to a thin strip of fibre clamped
under the bolts holding the core lamina-
tions together. * ’

By omitting terminals a considerable
saving in manufacturing costs is effected,
and this is reflected in the price, whicl,
for a “B" type transformer, as illus-
trated, is 30s. only. This model carries
three [..T. windings, one rated at 4 volts
2.5 amps. for the vectifier, one giving up

Bryce “B '’ type stripped mains
transformer and L.F. choke.

to 4 amps at 4 volts and another 4 volts
at 1 amip. The H.T. winding is rated at
350-0-350 volts.

For the purpose of ascertaining the D.C.
regulation. which is shown on the graph
as a full-line curve, all L.T. windings
were fully - loaded. The broken-line
curve shows the A.C. voltage across one
half of the 350-volt secondary measured
during the test The A.C. potential of
this winding dropped 20 volts when 120
mA. of D.C. was drawn from the rectifier,
or 5.5 per cent, wmch is very satisfactory
indeed for a component of this type.

A 33
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The I.T. windings are wound with very
heavy gauge wire, and the output voltages
are sensibly constant, irrespective of the

411

CORDO DUAL-RANGE COIL.

This coil has been designed especially
for use in a band-pass filter where the
selectivity is maintained substantially
constant by an inductive-capacity coupling,
The principal feature of the design is
that the coupling coils actually form part
of each tuned circuit, an arrangement for
which is claimed a minimum loss of
energy. Another feature of the coil is
that it can be used for intervalve H.F.
coupling and provision is made for apply-

load on the II.T. circuit. Furthermore,
all voltages are corvect; for example, the
rectifier received a shade under 4 volts ”
at 2.5 amps., while the 4-amp..and 0 L,
l-amp. windings showed 3.97 volts 10 E"‘
and 4.02 volts, respectively, when fully 200
— g
550 mA
) N 2 4
S =
500
)
S =
. 450 =~
Q ~.D. o ”
< 3 .
U7 Regulation
a 400
2] 0 I B curves of
-—— A.C. OUTF’U"'I' - R -3
G 350 Tt Bryce. B
a mains
300 transformer
0 10 20 30 40 50 60 70 80 80 T00 110 120
0.C. IN mA
loaded. The transformer runs perfectly  ing reaction, an extension of the coupling

conl and is satisfactory in every respect.

The smoothing choke has a D.C. resist-
ance of 546 ohms, and with no D.C. flow-
ing showed an inductance of 65 henrys
with 1 mA. of A.C. at 50 cycles passing
through the
winding,

Its inductance
when carrying
D.C. is shown
in the table
below.

As in the case
of the mains
t ransformer,
there are no ter-
minals; two flex
lends being
The price of the choke is

provided.
14s, 6d., and the makers are \W. Andrew
“Bryce aud Co., Woodfield Works, Tile
Street, Bury, Lancs.

D.CLin mA. Inductance in henrys.

0 65
10 ‘ 60,
20 55
30 44
40 33.5
50 | 25
60 19
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coil winding serving for this purpose.

In common with present-day practice a
small 1f-inch former is used which is
carefully centred in an aluminium screen
measuring 24in. in diameter. The wave-
change switch is mounted between the
medium- and long-wave windings, in
which position it falls about one inch from
the base, thus enabling the switch control
to be mounted in a convenient position on

the panel.
Provision
for

is
ganging

made
the

Cordo type ‘U’ dual-range screened
coils with wave-change switching.

switches where twn or more coils are
used and extension rods are available
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so that the coils can be mounted well back
from the panel if desired.

[
0'0005 mtd

N

00005 mfd

*

:'l:o-o4 mtd

TO -G.8B.

Theoretical arrangement of Cordo
coils,

A band-pass filler circuit was assembled
using two specimen coils with a coupling
condenser of 0.04 mfd. They were found
to be entirely satisfactory in every
respect ; indeed, the coils are 1emarkably
efficient for their size and the selectivity
is substantially constant over the whole
range.

The makers are C(ordo Electrical
Products, Ltd., 68, Victoria Street, West-
minster, 8.W.1, und the price of the
Cordo type < U 7 coil is 8/6d.

WAVEMASTER CONDENSERS.

The Webb Condenser Co., Ltd., 42, Hat-
ton Garden, London, E.C.1, manufacturers
of *“Wavemaster” condensers, has intro-
duced a new range of screened condensers

Wireless
World

in which is included two-, three- and four-
gang-models. Alaminium is used through-
out for the frame and the vanes, and each
section is fitted with a small adjustable
trimmer, All rolors are assembled on a
common spindle, hut a separate pig-tail
connection is provided for each sectiou.

Seamented end-vanes are used which,
during the testing process, are adjusted
so that all sections in a ganged con-
denser ave matched at all pavts of the scale
to within one-half per cent.

Separate covers ave fitted to each sec-
tion. on whieh is a small terminal for the
rotor connections, while the stator con-
nection is mounted on the end of a project-
ing stud.  This passes through a clearance
hole and projects sufliciently to afford
easy access. These condensers are ex-
tremely well made; the stators are per-
fectly rigid, and there is not the slightest
trace of play in the hearings. A specimen
three-gang was tested and the capacity
of each section measured at various parts
of the scale with the trimmers set to mini-
mum capacity in each case.

Wavemaster Three-gang Condenser.

Front Centre Back
Neale. section. section. section.
m-mfds. m-mfils. m-mfds.
1] 33 30 32
20) 44 42.5 43.5
40 63 62.5 63
60 91 91 91.5
80 127 127 127
100 176.5 176.5 176.5
120 236.5 237 236.5
140 317 317.5 316.5
160 414 415 413.5
180 533 535 5325

In the above table the capacities are
given to the nearest 0.5m-mfd, Only at
the extreme lower end of the scale do the
discrepancies exceed the maker’s figure,
and from 40 degrees onwards the matching
is exceptionally good. The trimmers give
a difference in capacity hetween minimum
and maximum position of 58 m-mfds,

The price of this model is 27s. A two.
gung costs 18s., a four-gang 36s., while a
single screened unit costs 9s.

A 0.0005 mifd. sample of the Colonial
I.og condenser was tested, its minimum
and maximum capacities being 20 m-mfds.
and 0.0005617 mfd. vrespectively. The
vanes are made of aluminium, while the
skeleton frame is nickel-plated brass, the
price being 5s.

There " is an Inexpensive condenser
described as the Bakelite Log condenser,
costing 3s. 6d. This has bakelite end-
plates, and showed a minimum capacity of
12 m-mfds. and a maximum value of

Samples of Wavemaster screened and plain condensers.
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0.000512 mfd. Other sizes are available,
also a range of bakelite-dielectric reaction
and differential condensers at attractive
prices.

PORTABLE.

Original Chassis to be Continued in
a Redesigned Cabinet.

HEN first introdnced nearly two

years ago the Murphy type B4

receiver -at once established for
itself a position in the front rank of port-
able sets of the better class. The per-
formance in the matter of range and selec-
tivity was exceptionally good, and the
arrangement of the controls on the top ot
the cabinet with a ledge upon which to
rest. the hauds when tuning was an idea
which earned universal approval.

We are glad to note that this feature is
retained in the 1932 edition of the B4
portable.  The only alteration (o the
cabinet takes the form of a new loud
speaker grille of bold and original design.
No alterations have been made to the
chassis, as the oviginal screen-grid H.F.-
detector-2 L. I*. circuit gives a performance
which is still more than adequate for

The Murphy type B4 portable in its
redesigned cabinet.

present-day reception conditions. It is a
tribute to the intrinsic soundness of the
design that this performance is being ve-
peated cousistently in currvent sets. T'his
was proved by a recent test on a receiver
drawn from stock. Upwards of twenty-
five reliable programmes were available
on the lower waveband after dark, while
four or five medium-wave stations, in-
cluding Brussels, Hilversum, aud Langen-
berg, came through well in daylight. The
etliciency on long-waves is equally good,
and the selectivity on both wave-ranges is
exceptionally good, even for a set employ-
ing a frame aerial.

The price of the Murphy portable in its
latest, form is fifteen guineas, and the
makers are Murphy Radie, Ltd., Welwyn
Garden Cityv. Herts.

A 34
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CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, ** The Wireless World," Dorsst House, Tudor Street, E.C.4, and must be acconpanied by the writer’; name and address..

Informative Advertising.

SL KELY the most gluring example of economy of information
in wireless advertising is the consistent failure of mukers

to state the power output of their receivers.

Does it not seem fantastic that *“ prospects '’ should be invited
to part with large sums of money without being told Lhow muny
loud-speaker watts they are buying?

“This should be a fundameutal consideration like the h.p. of a
motor car. R. N. WATSON.

Southport.

The Importance of Volume Level.
AY | suggest that your contributor, Mr. Raven-Hart, is
possibly mistaken in his deduction that if *‘the listener
in the studio hears every part of the scale of frequencies as
equally loud, the energy curve in the studio must therefore he
parallel to the threshold curve 7

It is fairly well established that the * contours’’ of equal
loudness level are not necessarily purallel to the threshold seunsi-
tivity curve of the ear; indeed, for loudness levels of seventy ov
eighty decibels above the threshold value as judged by average
ears, the level of intensity approximates remarkably to the
horizontal. This circumstance explains in part the need for
favouring the low (and high) notes in reducing volume.

This, of course, does not invalidate Mr. Raven-Hart’s con-
clusions s to the necessity for more skilled musical control at
the studio, with which every music lover will be in cordial
agreement. W. A, BARCLAY.

Bieldside, N.B.

»

Is 5,000 Cycles Enough?
OUR leader about the disappointing discussion on selectivity
at the Tustitute of Electrical Engineers is very much to
the point, and I think that an explanation of the disagree-
ment between the technicians is not too difficult to supply.

There appear to be two schools of thought : those who affirm
that a cut-off frequency of 5,000 cycles is adequate to ensure
first-class quality and those who don’t. Since we find eminent
technicians belonging to both parties, one can only conclude
that those who say 5,000 cycles and no more’’ are either
hopelessly bigoted or are devoid of the ability to pick out the
good trom the bad. It is not a matter of opinion but of plain
facts, If two radio receivers, with their associated equipment,
be set up, one with a 5,000 cycle cut-off and the other with a
10.00C cycle cut-off, and any person whose hearing is not de-
fective be invited to listen to one and then the other, even
if some time elapse between the two auditions, that person will
inevitubly say that the apparatus with the 10,000 cycle cut-
off afforded very much better reproduction of speech and music
than was obtained from the otber.

T'he utter nastiness of many carly portable sets has cramped
receiver design more than any other single factor. The public
thinks that present-day receivers, in comparison, are as good
as can Le made, while certain technicians think that nothing
better need be made, mainly because they are not musicians.
When all is said and done, a radio recelver is a musical in-
strument, and it is just as reasonable to usk a -techniciap
without musical discrimination to design a set as to commission
a cabinet maker to design a violin. Judging from the adver-
tisenienits, radio manufacturers sincerely believe that they are
offering musical instruments, but on what grounds do they
make their bold statements? Almost every home has a piano,
but can any set-maker honestly say to himself that a piano
“ reproduced ** on his receiver is indistinguishable from the
piano in his drawing-voom, or that the announcer’s voice has
precisely the quality possessed by someone speaking to him?
That is the amazing thing abont commercial broadcast receiver
design : uot that the experts should disagree among themselves,
but that the 5,000-cycle school should believe, or assume to
believe, that their products are giving first-class reproduction.
Let us offer up heartfelt thanks that Mr. Ashbridge and his
B.B.C. colleagnes do insist on something more than this.

Isleworth, Middlesgx. H. A. HARTLFEY.
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Hearing Aids.

FM()M a recent 1ssue of The Wireless World we note that
a reader is unable to find a satistactory deaf-hearing aid.

May we ask whether your reader has tried a Western Electric

portable Audiphone?

A hooklet is availalle describing and illustrating our 6033C
and 6034B types, which are exceptionally eficient little instru-
ments. They are simple lo operate and inexpensive to main-
tain, and the compactness of their design enables them to he
carried without discomfort to the wearer. They are, moreover,
quite inconspicuous in use.

We have a 6034B model at Bush House, and should your
reader require a demonstration at any time we shall be only too
glad to arrange this for him by appointment.

WESTERN ELECTRIC CO., LTD.

Bush House, Aldwych, G. Jacques.

London, W.C.2,

Wireless Instructor Wanted.
WE are wanting to arrange a class here in the elements of
wireless science, one afternoon a week, in connection with
a scheme for providing free classes for unemployed men and
women. Unfortunately we are entirely without funds for paying
teachers. I am ventwring to write to you in case any of your
readers have both the leisure and the knowledge required to
take such a class. So many young unemployed men are interested
in wireless that it seems a fine opportunity to give them some-
thing they really eare about to occupy their minds.
I should Le most grateful for any help in this matter.
EVA M. HUBBACK, -
Principal, Morley College for Working Men and Women.
61, Westminsler Bridge Road, S.E.1,

Amplifiers and Tone Correction.
HEARTILY support Mr Pohu in what T interpret to he a
plea for quantitative treatment of amplifier circuits in lus
letter in to-day’s issue, April 6th.

I say *“interpret ”’ because as it stands his exhortation to cease
to regard aun amplifier as an nssemblage of valves, ete, and
regard it instead as an electrical network of resistances and
veactances, is like urging the world at large to cease regard-
Ing a train as an assemblage of rolling-stock, and to consider
it as « system of masses and velocities. People who have to usc
the things will naturally just keep on regarding them as physical
objects, and people who have to design them will keep on
regarding them in their abstiact terms. One cannot sell an
abstract reactance, neither can one insert physical valves and
condensers into equations. ‘L'here is no question of abandon-
ing one scheme ot things in favour of another.

li is when Myr. Pohu predicts the revolutionary things that
will happen when those engaged in the study of sound trans-
mission make the same discovery as himselt that T feel led to
refer Him broadly to any journal dealing with the subject, such
as 1'he Wireless FEnginecr, The Journal of the Institution of
Electrical Bngineers, The Post Office Electrical Engineers
Journal, ete. '

A study of these journals will probably save him from much
error into which he will otherwise fall in regarding the input
impedance of a valve as infinite. That is more often than
not a futal simplification.

In describing T'he Wireless World views op tone corvection
as “recent,” 1 think Mr. Pohu is overlooking an articleé by
Mr. A, P. Castellain which appeared in The Wireless World of
November 9th, 1927, explaining clearly the principles of tone
correction as a comparison for side-band cut-off. The applica-
tions to pick-ups, microphones, etc., have, of course, been long
familiar, Mr. Polm might possibly be interested in my own
eontribution to the subject in The Wireless Engineer of January,
1932. In the annual index of the same journal references to the
very extensive literature on this subject are conveniently set
forth. M. G. SCROGGIE.

Upper Norwood. S.E.19.
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A NEW ELECTRODYNAMIC MICROPHONE.
The R.C.A. Ribbon Pick-up and Amplifier.

OF late, a new microphone has made its appearance
in a number of talking-film studios in this country.
Known as the R.C.A. Ribbon microphone, it consists
essentially of an clectrodynamic transmitter or pick-up
and an amplifier. The transmitter takes the form of
a very light corrugated ribbon, about zin. long, sup-
ported at its extremities in a magnetic fietd.  The
natwal frequency of this ribbon as mounted is very
low indeed—below the limits of audibility. As the
sound waves strike the ribbon it vibrates in sympathy
in the field, producing
voltage wvariations, which
are magnified by a three-
stage amplifier.  The fre-
quency characteristic  of
the ribbon pick-up is such
that the reproduction tends
to fall off as the frequency
is raised. To correct this,
one of the amplifying
stages is used as a tone-
correcting  stage, which
results in the output being
sensibly linear.
« With.regard to practical
applications of this micro-
phone, the outstanding
characteristic seems to be
its two-directional pick-up.
That is, the sound can be
picked up from each direc-
tion lying at right-angles
to the plane of the ribbon.
This characteristic can
sometimes be useful, and
al other times may be just
the reverse. Consequently,
the microphone should be
used with discrimination.
FFor instance, when used in
a ‘‘set”” constructed of
plywood, the sound picked
up  might consist of the
direct pick-up, combined
with a second component,
reflected from the ““set’’
walls. This would happen
if the ribbon were two or
three fect from and nearly
parallel to the wall.  The
advantage of this duo-
directional property would

The R.C.A. Ribbonmicro-

phone consists of an elec-

trodynamic transmitter
and amplifier.

show iu the recording of dialogue taking place
between two parties separated by a considerable
distance.  The use of two microphones, or of one

i

" tracking’’ microphone, would be obviated by placing
the ribbon in a central position, utilising the pick-up
from both directions.

The chicf advantage of this microphone is, perhaps,

its sensitivity. It is considerably more sensitive than
the condenser, and lacks one of the disadvantages of
the latter—a defect known as ‘‘ cavity resonance.”” For
““long-shot” work the ribbon is ideal, as speech of
perfect quality, with negligible background, may be
obtained at twenty feet or more—indeed, sound picked
up at this distance usually appears like ‘‘close-up”’
recording.

Another adyvantage of the ribbon microphone is that
the transmitter, or electrodynamic portion, may be
separated from the amplifier by quite a long lead, thus
enabling it to be concealed in range of the camera,
where the bulk of the amplifier would not ordinarily
permit this to be done. The condenser microphone has
been used in Iike manner, but here the difficulty arises
in the providing of a suitable low-capacity connection
between the transmitter and amplifier, and this diffi-
culty has always seriously limited the practical separa-
tion, the high-note loss becoming an important factor.

W. H. O. S.

INNOVATION AT EKCO FACT'ORY.

HE popularvity of bakelite, which has been used by Messrs,
E. K. Cole. Ltd.. in the manufacture of their receivers,
has led to a decision by the firm to lay dowu their own plant
for the production of hakelite mouldings at their Southend
works.
This will consist of three 1,000-ton hydraulic high-speed
presses which, we understand, ave the largest yet used in this
country.  The actual moulding dies for the standard Ekco

A PRESSING QUESTION. Messrs. E. K. Cole, Ltd., intend to

lay down their own pressing plant for bakelite radio cabinets.

Special extensions to their Southend works, as indicated by
the dotted line, will become necessary.

radio cabinets will weigh approximately five tons each. and
will be electrically heated.

In addition to the new bakelite factory. the expansion of
business has necessitated a new suite of offices and a further
extension of the existing factory.

A 30
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READERS’ PROBLEMS

Aerial Efficiency.
IGH-EFFICIENCY aeriuls are no
longer fashionable, but we still
receive & number of questions with 1egard
to the best form ol aerial to use with
receivers of various types.

There 1s a temptation nowadays to
follow the path of leust resistance, and
to reconimend the use of a short and rela-
tively inefficient aerial in cases where
interference is troublesome, and par-
ticularly where the receiver in question
18 lacking in real selectivity, But it
always goes against the grain for us to
do this: there is still no perfect substi-
tute for a good aerial.

If it is found that an aerial is too
effective, and that the receiver is insuffi-
ciently selective to cope with u heavy
input from the local station, there always
remains the possibility of reducing aerial
coupling ; this, of course, provides
almost the precise equivalent of a less-
cffective collector. At the same time
advantage can be taken of the pgreater
collective power of a good aerial when
conditions permit.

Band-pass Pentode Three
Conversion.
IT Is asked whether the ‘ Band-Pass
Pentode Three’ could be operated
satisfactorily with a variable-mu H.T.
valve, and, if so, what alterations would
be necessary.

TO
LF.T.

Fig. 1.—Fitting a variable-mu valve:
grid bias modifications.

One of the new S.G. battery valves is
quite suitable for inclusion in this set,
and the necessary alteratious are shown
in Fig. 1. In addition, it will be neces-
sary to short-cirenit the 80 ohm resist-
ance, across which a bias potential for
the H.F. stage is developed. The resist-
ance values given are suitable when a

16-volt hias battery is employed, and
may he halved when one of 9 volts is
substituted.

A 37

Magnets and Iron Filings.

PPARENTLY forgetting the - in-

tensely strong magnetic field in a
permianent-magnet loud speaker, a reader
has been filing off an iron screw-head in
his loud-speaker cabinel, with the result
that particles of metal have collected in
the gap, and now prevent free movement
of the speech coil. He states that a buzz-
ing sound is produced, and asks for a sug-
gestion as to how the ““ offending foreign
matter ' may he removed.

We fear this will prove a somewhut
ticklish operation, and perhaps it would
be wise to leave the task to the maker’s
service department. If our reader decides
to do it himself, he will find it necessary
first {o remove the entire cone-moving-
coil assembly before starting operations.
The usual expedients of using a brush
or a strip of stiff paper are effective enough
for removing non-magnetie material, but
in this case they will probably fail to clear
away all the ivon filings. 1t has been sug-
gested that a thin strip of plasticine,
suitably Lent so that 1t may be inserted in
the gap, is effective in such cases, and we
advise that this should be tried. A
““tacky 7 coating of rubber solution on
stiff paper is likely 10 he even bLetter, but
cure nust be Luken that no pieces of solidi-
fied solution are left in the gap.

** Music Magnet '’ on Ultra-
short Waves.
HE  latest Four

“Qsram {Music

Magnet) has two H.F. stages, and
so to use this veceiver for ultra-short-

wave reception undoubtedly the best plan
is Lo convert it into a superheterodyne
by adding a frequency changer.

A reader who asks for information on
this subject is referred to the * Super-
heterodvne Short-wave Adaptor’’  de-
seribed fully in our issue for April 23rd,
1930, and also to a published description
of several autodvne converter units which
appeared in 7'he Wireless World for
August 26th and September 2nd, 1931},

Anode Bend Detector Current.
USER of the *“ Super-Selective Six "’
has been checking the anode currents

consumed Dby the various valves in his

receiver, and is surprised to find that that
taken by the first detector valve amounts
to no more than a quarter-milliampere.

In spite of this the set works well, but he

asks whether this low current may be

taken as an indication that matters could
be improved.

When a screen-grid valve is used as an
anode bend detector in the manner em-
ployed in the ‘‘ Super-Selective Six,” it
is found that there is considerable varia-
tion bLetween various specimens in the
matter of current. The average valve
takes about 0.5 milliamp; the value
mentioned by our correspondent is cer-
tainly rather low, but it should not be
low enough to affect results adversely.

To make a rough check as to whether
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the valve is in good condition, it would
be worth while temporarily to short-
circuit the hias resistor. ‘[his should
result in a large increase of current—up
to some 5 milliamperes. An abnormally
low current 1s most likely to be due to u
defective bias resister, to u faulty valve,
or to a defect in the screening grid
potentiometer.  Excessive bias is likely
to be responsible for an appreciable de-
crease in sensitivity.

For Continental Readers.

IN the majority of Continental countries
instrument wires are rated in terms of
their diameter in millimetres (or fractions
of a millimetre), and not in standard wire
gauges, as 1n this country or America.

For the benefit of several continental
readers who have asked for infurmation
as to the equivalents of wire gauges rve-
cently mentioned in constructional articles,
we give below a list showing the metric
diameters of most of the wires in common
use in receiver eonstruclion :—

SW.G. mm. SW.G. mm.
42 0.1016 | 28 0.3759
40 0.1214 26 0.4572
38 0.1524 24 0.5588
36 0.1930 22 07112
34 0.2337 20 0.9144
32 0.2743 18 1.2192
30 0.3150 16 1.6256

A Loud Speaker Change.

IHE Magnavox Model 143 (L)) loud

speaker, as specified for the ‘° Power
Radio-Gram,”” 1s no longer available, and
the question has Dbeen received as to
whether the Model 142 instrument of the
same make, with a field winding of similar
resistance, would be suitable.

This loud speaker has a slightly smaller
cone, but 1s, nevertheless, quite capable of
handling the output of the ‘ Power Radio-
Gram.”” It may accordingly he regarded
as a satisfa. tory alternative for the mode®
originally recommended.
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The Danger of Inductive
Condensers.
READER sends a list of rvather out-
of-date compouents which ave in his
possession, and asks whether these parts
could be used in the coustruction of a
2 H.F.”  battery-operated set. A

Wireless
- World

the desired effect will be attained in this
way.

When wiring a new receiver it is per-
haps worth while to give a little thought
to this point, and to arrange matters so
that full volume is obtained when the
slider of the controlling potentionieter

APRIL 20th, 1932.

not to blame. and so this valve, or its
associated  cireuits, should always e
suspected in such cases.

This is in reply to a reader whuse set,
after working well for some time, has
suddenly failed to produce any signals.
Before going to the trouble of making
systematic  stage-by-stage and point-to-

uumber of I-mfd. paper condensers is in-

- puint tests, he asks if we can suggest the

cluded in the list.

It so happens that all the components
mentioned  are  of  good design, and
although their modern counterparts have
heen improved in detail, we think that
they are good enough to employ in a new
set.  But an exception exists with regard
to the fixed condensers, which, it is pre-
sumably intended. shall be pressed 1mto
service for decoupling the various circuits
of the H.F. valves. Unless we make a
mistake, the coudensers referred to are
not non-induetively wound, and so there
is a very real risk in using them.

Uneontrollable  H.IY.  instability s
always a trouble {o be envisaged when
considering a set with two high-frequency
stages, and oune ecan hardly afford to take
risks in this divection. "Probably our
reader could nse most of his 1-mfd. con-
densers, connected in parallel in pairs,
for decoupling the I.F. feed civeuits.

most probable cause. We advise him to
make a test of the oscillator; this may
be done CU]IC}IISi\'Gl_V l)_\' mserting a milli-
ammeter in the anode cirenit of tliis
valve, and noting the current reading
nmuder normal  conditions. A complete
short-cireuit is then introduced across
the oscillator grid coil. and a further
milliamineter reading is taken. T{ every-
thing 15 in order there should be a dis-
tinet difference between the two read-
mgs: if there is not it can be concluded
definitely that the valve is not in the
necessary condition of self-oscillation,

Wavetrap Operating Procedure.

READER who has built o wavetrap,
4 described in this journal some time
wgo, dues not, to judge from his letter,
appear to be using this device tu the best
possible advantage. The instrmment is
employed to eliminate signals from the
local station when veceiviug other trans-

Direction of Rotation.

missions on wavelengths differing from it

HE uatural direction of rotation of a

Fig. 2.—Correct potentiometer con-

by a smull percentage. The procedure
adopted is. first, to tnne the receiver

volume-control knob 1s iu a right-
handed or clockwise sense when intensity
is to be increased. This, of course, is
arbitrary, and unless one is using a
special potentiometer with a graded track
the actual direction makes no real differ-
ende to resnlts.

A letter from a reader deals with this
point ; he states that clockwise rotation
of his volume-control potentiometer has
the effect of decreasing the signal
strength, and asks how this may be
changed. .

All that is necessary in this case is to
reverse the present connections tu the
end of the potentiometer winding. leaving
everything else unchanged. Whatever
method of coutrol is adopted—and no in-

nections for ‘ clockwise ’’ increase of
volume.

is set at the extreme limit of its travel
m a clockwise dirvection. The accom-
panying diagram (Fig. 2) will help to
make this matter clear. In it the grvid
potentiometer is drawn in * practical ”’
form, as seen from the front; when its
slider is in the npper position fnll signal
voltage is applied to the first L.F. valve.

Is the Oscillator Oscillating ?
IN spite of the relatively large number
of tuned cirenits in a superhetero-
dyne, this type of receiver is singulavly
free of trouble. Experience goes to show
{hat when a complete cessation of signals
occurs the oscillator is more often than

exactly to the local transmission, and
then to reduce strength as much as pos-
sible Ly adjusting the wavetrap cirenit.
The trouble is that, on tuning to the
wianted distant  station, it is necessary
to make a further adjustment of the
wavetrap condenser in order to eliminate
interference, and generally still another
adjustment is needed for each station,

In all probability the wave "trap and
input  circuits are closely coupled to-
gether, aud so their tuning will be inter-
dependent.  Inconvenience due to this
effect may often be avoided by sctiing
the. wavetrap to eliminate the loeal
station wheu the receiver inpnt civenit is
detuned as widely as possible from its
wavelength,

formation is given to us ou this point-—

“THE WIRELESS

WORLD?”

Information Bureau.

CONDITIONS OF

(1) THE service is intended primarvily for readers meeting
with difficulties in the construction, adjustment, operation, or
maintenance of wireless receivers described in T'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 dealt with satisfactorily in a letter.

(2) Communications should be addressed to 7'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 quotation will be made.

THE SERVICE.

(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 7'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 circuit diagrams sent in with queries
will be checked and criticised,

(7) Particular makes of components cannot, in general, be
recommended, but advice will be given as to the suitability
of an individual compongnt for a particular purpose specified
hy the enquirer.
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TWENTY-ONE YEARS.

UST twenty-onc years ago the world’s first wireless
paper appeared ; its name was The Marconigraph,
and it was published in response to a growing
demand for some medium for the exchange of in-
formation and views on wireless telegraphy, with special
reference to the Marconi system, its early circulation
being mainly amongst wireless engmeers and operators
af home and abroad. & %”“.w;g

After the paper had beert? mnnm;{ e }*mrs
public interest in wireless’liad b S0 far #timu’a TL"LI
that it was found that the greater demand justified a
broadening of the policy uf the “paper and’ adﬂpttm:: 1t
to meet the needs nat amhf #f ‘those for whont it wag:
first intended, but .fLr.u the general public, and particus
larly the ever-increasing wuiibers of amateur enthusiasts '.
who had taken up wireless experimenting as a hD‘E]L!Jy

Widening the Appeal.

%s"-

|'

As the paper was no longer to be conhnecy‘fm !Eho m-: i

terests of the Marconi wireless system, thefna
thanged to the more comprehensive one :
World incorporating The Marcomgraglw i
in the first number, the objects ,ob the: j:,_ru.ri';} it 1s
interesting to find that these weréfsurmniariaca with the
statement, * This, then, izt policy, to 1‘1(‘ of use and
interest to our readere_,and throueh l._h'ElTj to: 1:1(- A
for progress.” Tt is on these lmu, 1h&i,1,;c p?‘ proh
been conducted ever simge:

For approximately Half the® perrm’: dﬁﬂﬁw Ay ie =

Wireless World has been in existence its pages were
devoted exclusively to the subject of wireless telegraphy,
for neither broadcasting, nor even wireless telephony,
had been developed. Even as far back as early 1914
future possibilities had been realised, and it is interest-
ing to find from a study of back numbers that certain

A2l

prophets had appreciated the ultimate possibilitics of
wireless almost to the point of predicting broadcasting.
In a lecture given before the Wireless Society of London
in January, 1914, the late Mr. Campbell Swinton is
reported as saying that:—

‘“With a little imagination one could picture to one-
self in the not very distant future wireless receiving
stations, specially set up in,:t;o@necgm with halls
resembhing plctumx*nalaws *peop “Would be
able to go: and hear viva v hé: prominent
speakefs of The day, althﬂuglbthesé'ﬁmgh?be speaking

ds of miles away % { Again, why, with improved
appdrf.\hh ;ﬂqumng Ies;f attention and adjustment
than whit we i€t prﬁf;ptguse, should not a wirelessly
operated column printizig telegraph in every house tell
the latest news fo ailthie nation, as also to the news-
papers, should any of tliese continue to survive this
much more rapid method of disseminating intelli-
gence?

" ““One thing seemed p;ctty certain ; that if we were
ever to have il‘an.ﬂﬂannc telephonv it would be
wireless.”’ £

Some eight vearq had to c]apse before the fulfilment
of these propheciés came ahout with broadcasting, and

__perhaps this dev eiﬁpmentmnuld have been much further

“layed had not ‘a remsarkable stimulus been given to
reless dev elopmi-nt by the war as soon as it was recog-
ed how essentiil a}i aifd wireless communication was
modern warfaré: Hetore those days wireless progress
was retarded through lack of financial support, but with
the outbreak of hostilities cost became of secondary con-
sideration to the requirements of the Forces.

After the war amateur licences granted by the Post
Office for experiments were not reissued reudily; in
fact, it was not until The Wireless World had conducted
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Twenty-one Years.—
a strong agitation for the reinstatement of these pre-
war privileges that they were regained.

Wireless telephony had by now becn developed, and
the number of licences grew rapidly as a result of the
interest taken in listening to the experimental telephony

transmission of amateurs in
various parts of the country.

1 13
The only other regular trans-

missions emanated from the Eiffel »
Tower and from a transmitter
erected in Holland which i
achieved fame amongst

Wireless
World

'WIRELESS WORLD

APRIL 27th, 1932.

power transmitters. The success of these tests was a
revelation to wireless engineers throughout the world,
and resulted in intensive research work-and the realisa-
tion that waves of this order, hitherto regarded as un-
suitable for distant communication, were, in fact, ideal
for the purpose. Beam stations with world-wide range
-~ of communication were
established as a sequel.
When broadcasting
came a similar experi-
ment to see if broadcast
[ transmissions could be
exchanged was con-

THE

e
.r-}. w

“wik which is mcorr:ora t

That MARCON G .-a-—"“f (

F ducted by The Wireless

British listeners under ; e e pe e |

the namté‘of the ** Dutch P N“1 5,;5,:17 J"=P“3 1913 RFE :;:'é‘..-« World, and paved the

%(;r.lcel‘rts, - zlt;d Tdhe : 8 Poway 1for the tranfsatlantlc
wreless World opened a exchange o pro-

subscription to obtain \ grammes, which is to-day

funds toth elp Eh.e y Eecogming. a feature of

organisers to maintain T R roadcasting.

these tra nsmissions. Reproduction of titles of No. 1 of The Although a familiar

Later, authority was ob- Marconigraph, April, 1911, and No. 1 topic to many of our

tained from the Post-
master-General by the
wireless amateurs for regular telephony transmissions of
an experimental chafacter, and the Marconi Company
volunteered to conduct these as the agent of the
amateur wireless societies.

So began the transmissions from Writtle, near Chelms-
ford, and {from that small beginning broadcasting
developed, being first conducted by an association of
wireless firms under the name of the British Broadcast-
ing Company, and later, as the importance of broad-
casting grew, the company ceded its office to the British
Broadcasting Corporation, under Government auspices.

Back numbers of The Wireless World provide an
amazing record of wireless progress, and the paper itself
can claim 1o have been instrumental in the creation of
wireless history in a number of directions. Shortly after
the war it was The Wireless World which organised
communication tests between amateurs here and in
America, with the object of seeing whether it would be
possible to bridge the Atlantic on short waves with low-
WRITT

FIRST
TRANSMISSIONS—— TRANSATLANTIC
STARTE AMATEUR TESTS

BATTLE OF JUTLAND
GREAT WAR BEGAN

WIRELESS SOCIETY
OF LONDON FORMED

WIRELESS

. . R34
TITANIC TRANSATLANTIC
DISASTER FLIGHT
CORONATION
OF H.M “ARMISTICE HEONREURDEH

KING GEORGE V. SIGNED

wWwWWwW americanradiohistorvy com

g of The Wireless World, April, 1913,
incorporating The Marconigraph.

FIRST BRITISH

EXHIBITION
REGULAR AMATE o
BROADCASTING TELEG RAF
WITH AUSTRALIA

readers, it would be out
of place to omit to men-
tion the part which The Wireless World has played in
connection with Empire Broadcasting. The proposals
for an Empire Broadcasting station originated with the
paper, and, in view of the opposition with which the
scheme was met for several years, we doubt whether a
service would as yet have been inaugurated but for these
initial efforts.

Looking back over twenty-one yecars, one cannot fail
to be astonished at the progress which wireless communi-
cation has made in all branches, and who knows what
lies in store if progress continues at the present rate for
twenty-one years to come? It seems likely that wire-
less will, in its many spheres, play an increasingly
important part in human civilisation. = Ideas which may
have seemed only remotely possible in the early days
of wireless are commonplace to- day, so that we can
but look to the future as an unfolded book with every
page more crowded with interest than the pages of
the past.

TRANSATLANTIC TELEPHONY

RENE R BROOKMANS PARK

STATION OPENED

SHORT-WAVE TELEPHONE
SERVICE TO AUSTRALIA

TRANSATLANTIC
BROADCAST EMPIRE
BROADCASTING

TESTS
PROPOSED

B CENTIMETRE

CROSS-CHANNEL
, TELEPHONY
'z
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N the occasion ol our tweaty-frst birthday  we
of The Wireless World would naturally like to
claim that our journal is “"as old as radio.”
But this cannot be: radio-telegraphy was

established, albeit precariously, as a commercial means
of communication before the first appearance of the
journal, although {tclephony did not become practic-
able until several years afterwards.

Nowadays, few people seem to realise that the basic
principles underlying radio communication were under-
stood more than half a century ago.  If they did, they
would think twice belore repeating the trite naccuracy
that  ““wireless is in ils

Wireless
Worrld

Radio in Retrospect: From
Telegraphy to Telephony and
Television

179

out what is known as the Syntonic patent, which
provided for more persistent oseillations and less inter-
ference.

At about this time Marconi was™ in England, busy
with  practical experiments.  Among  his  carliest
achievements was the linking of the TFast Goodwin
lightship with the land, and, in 1899, the spanning
of the English Channel.  In the same year a range
of cighty-five miles was attained between ship stations,
and wircless was used, though with small success, in
the South African War.

An important practical development was made by
Marconi in the first vear of

infancy,” much to the
annoyance of those of us
who have grown grey—or,
worse still, bald—in its
service.  As long ago as
1873 Clarke Maxwell
proved mathematically
that electromagnetic waves
could be produced, while
Hertz, in 1887, actually
radiated and detected these
waves, measuring  their
length and veloeity.  As a
detector, he used a minute
spark  gap connected in
series with an  oscillatory

the present century; he
patented the coupled-
circuit  transmitter, which
allowed for sharper tuning
and the radiation of in-
finitely mare energy than
had been possible with the
simple ““ plain aerial”’ sets
of the past.  The first
spectacular result of this
development was the con-
quest  of the Atlantic,
which was spanned by
radio-telegraphic signals in
1gor. It is true to say that
at this time the technique

circuit—obviously an  ex-
tremely  inscusitive  ar-
rangement. The first great
stride  towards improved
reception was made in 189z by Branly, in France,
who invented the coherer, an improved version of the
cruder arrangement that was discovered some thirteen
vears before by Hughes in England.  Sir Oliver Lodge,
in 1894, repeated some of the Hertzian experiments
with improved apparatus, and at about this time
Admiral Jackson was doing important pioncer work
for the ultimate benefit of our Navy.

So far, wireless as a means of -long-distance com-
munication did not exist, and it reinained for Guglielmo
Marconi, in 1896, to improve the radiating properties
ot the simple" Hertzian oscillator by earthing one side
of it and elevating the other in the air as an aerial.
With the help of the improved coherer detector, intel-
ligible signals conld now be exchanged over distances
of ‘miles. A" year afferwards Sir Oliver Todge took

A 23

From small beginnings :

A Cossor crystal detector, described
in Volume 1 of The Wireless World.

of reception had lagged
behind that of transmis-
sion, but important de-
velopments were soon  to
come.  The vears between 190z and 1906 saw the
introduction of the magnetic detector, the Fleming two-
clectrode valve, and crystal rectifiers, all of which
were responsible for a considerable increase in the
distance over which signals could be interchanged.
Range—and  sclectivity—were  then, as  now, the
ideals after which everyone concerned in development
work were always striving.

In the years immediately preceding the publication
of the first number of The Marconigraph, from which
The Wireless World evolved, several far-reaching
discoveries were made. Lee De Forest, in America,
put the third electrode into the Fleming valve : tele-
phony was made possible, theoretically if not prac-
tically, by the invention of the arc transmitter and
the high-frequéncy  generating machine,” and the
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Since The Wireless Worid Began.—
radiogoniometer, or wireless
evolved by Bellini and Tosi.

When we began publication the position was that
the number of land and ship stations—especially the
latter—were steadily increasing, and throughout the
world several thousand people were directly employed

direction finder, was

Wireless
World

APRIL 27th, 1932.

infallible stand-by of ecvery amateur, as the trans-
missions were easily rcceivable. The test of a really
good set was the ability to reccive the German station
at Norddeich ; except in very favourable circumstances,
the thin, piping signals from this station were so weak
that cne’s own breathing seemed loud in comparison.
Wireless scems to thrive on adversity, or, at any
rate, {o derive benefit from the nis-

The condenser which 1 describe is casily
made, and can be produced by an amateur

> e

The following articles were bought -
Receiver and blocking condenser

fortunes of others, and a great
impetus to its development was given
by the ‘‘Titanic”” disaster in 19712.

Thrs great liner struck an iceberg on

]

Secondar, 4

Ay
N|

Ji3tee
;
e

£
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S 8
E 6. Y £
Ao koo
Frrrer
Lartn

carpenter, without any special tools; on
the other hand, the rotary condenser is
difficult to make satisfactorily.

Dry cell.

Carborundum crystal.

A few binding screws.

I her maiden voyage to America, and,
although there was an appalling loss ot
life, more than oo persons were saved,

N FnRl almost certainly by the intermediary of
| wircless.  As a result, it was at last

brought home to the public that radio

2 was something more than a scientific

-3 novelty.

%_J- From now- until the outbreak of the
World War was a period of steady
development, although time was
hardly ripe for the commercial applica-
tion of the three-electrode valve. This

device was used in 1911, as an ampli-

An extract from one of our earliest constructional articles.

in some capacity or other in wireless communication.
There was a regular telegraphic service across the
Atlantic, and sets were being installed on aeroplanes
and airships. This was the age of spark transmitters,
and the high-powered station had already come into
being. A wireless station was a wireless station then,
giving both visual and audible evidence of its existence ;
aerial masts of 750 feet in height were soon to appear,
and the sudden dissipation of many kilowatis of energy
in a crashing and almost awe-inspiring spark discharge
was a sound not to be easily forgotten.

fier, by Von Lieben, and, as a generator
of continuous oscillations, by Meissner
in 1913.  Franklin, of the Marconi
Company, in the same year applied the principle of
plate-grid reaction to the reduction of losses in tuned
receiving circuits, and by doing so added enormously
to the sensitivity of existing methods of reception.
Continuous waves, as produced by arc generators,
had already been modulated in a crude sort of way
by water-cooled microphones, or by banks of micro-
phones in parallel, and so telephony had already come
into being, but only experimentally, and there was no
attempt to Droadcast speech and music for general

Fr

§ 1
white W

Early Amateur Activities.

B g

The amateur movement was already
eslablished, but the early enthusiast had
to cope with many difficulties.  His
favourite receiver was a tuner consist-
ing of inductances of gigantic size
wound on cardboard tubes,- with tap-
pings for variation of inductance, and
sometimes, by way of refinement, with
a parallel-connected variable condenser
of crude design for finc tuning., The
title illustration of the present article
shows a crystal set of the period made
by Mr. Leslie McMichael, then a
prominent figure in the amateur world,
and now the Chairman of the Radio
Manufacturers’ Association.

Time signals from Eiffel Tower, with
its high aerial, relatively great power,
and the low-pitched croaking note of its
spark  transmitter, were then the

A succe§sful amateur transmitting and receiving station of 1911. The owner,
Mr. Leslie McMichael, is deeply absorbed in the reception of a message—seldom
an easy task in those days.

A 24
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ADVERTISEMENTS. T

ORIGINATORS OF KITS OF PARTS

PILOT AUTHOR KITS

Exact to Specification in Sealed GCartons

AS FOUNDERS OF CONSTRUCTOR KITS IN
1919, we have established a worid-wide reputa-
tion for the supply of Complete Kits and Part
Kits for all * Wireless World’’ Set Designs.
An essential feature of this Expert Service to
the Home Constructor is the IMMEDIATE
DELIVERY FROM STOCK —CASH or C.0.D.—
of any exclusively specified or difficult to obtain
components. RELY on PETO-SCOTT - he always
glves the fullest satisfaction to every customer.

PRAISE FROM THE * WIRELESS WORLD.”

" We have now had an opportunity of examining a Kit
of parts for the ‘AUTOTONE" Receiver prepared by
the PETO-SCOTT CO. LTD. . .. As might be cx-
pected, all components are of the types and makes
specificd by the designers, and minor accessories, such as
connecting wire, fixing screws, elc., are included without
any exira charge. .. . nothing remains for the purchaser
1o do bul to assemble and wire the apparatus . . . special
carc has obviously been taken to ensure that the various
parts shall fit together properly ... ' SERVICE as
applied by the PETO-SCOTT COMPANY is not
an empty boast, and the Compam/ do not consider that
their obligation to the public is lxmtlud merely lo

handing over a collection of spectﬁed parls
Rcb(szted Wireless World 6/3/32.

OUTSTANDING KITS FOR
WIRELESS WORLD SETS

CASH, C.0.D., H.P.

~-.2\| || MONODIAL A.C. SUPER
.-noxa KIT “A!! Aeusus‘orv:l{\e‘l;, z£9 1 0 0
cabinet and LCliminator Kit.
CASH OR C.0.D. lor 12 monthly pay-
8speuﬁed Valves £6-11-6 | ments of 17,8

AU'.['OTONE _____
KIT «a” b £8-2 - 0

less
and cabinet.

ave z.rru(n\ \Y)':
.smnﬂ

dence
\ corresPn
(hat in B 3 ddrcs‘
note
“o\\ a P“"“ Yo d‘ay itn 8 U
fLR gy
and 38

nmouse a“ amr
o™

all
h., nec ,gunun‘
sec® o pAb'a on U“\-‘(

envt

{ callers unablelo - Tubular
wncco "~ ANOD! Ed“;‘-";,nm
Gu“‘““‘ as @ o™ Sx\ Lb"“‘“

~\uu“‘

a4 v..\sh“‘.
u-d) vALV'E Lyﬂ
— aC ALES

CASH OR C.O.D. [oF 12 monthly pay-
Specified Valves £1-13-0 __ments of 14 10 |

WIRELESS WORLD A.C.3

6 R ?? Author's Kit, |
KIT A less \dlwa, £1 0 7 1 0
cabinet, speaker and chaisis -

CASH OK C.O.D. - or 12 monthly pay- ‘
Specified Valves £3- 7 6 ments of 191

WIRELESS WORLD D.C.3

KIT A" o £8.9 .6

tess valves
cabinet, speaker and chassis

or 12 monthly pay-

ments of 15/ 3

Specified Valves £2-12-6

WIRELESS WORLD 3
{BATTERY MODEL)
KIT « 0 - 7

33 Author s KNit,
and eabinet, C-\SH OR C.0.D. £6 1

ess valves
cified Valves £1-15-0 |or 12 monthly PG.V-
TS ments of 12 -

e T Y T Y T LT

To PETO-SCOTT Co. Ltd., 77, ity Road, London, E.C.1 §
Dear Sirs :

Please send me by return CASH/C.0.D. H. P

HIGH HOLBOR N, W.C.1.

MONODIAL A.C. SUPER  KIT “A” ) withwithodt

AUTOTONE KiT “A” VALVES a

WIRELESS WORLD 3 (A, c) KIT “A” ] (Strike ot h

- . (D.C.y KIT A" | wordiva not %

u (Battery) KIT “A* requied) 1

C ITY ROAD LONDON E. C 3 Telephone : for which 1 enclose £ # & :
’ * Clerkenwell 9406-7-8. Name. . :
Address H

WA, 27 482+

b .--u-"u.-.u-u--uu

Telephone : Chancery §266.

-
MRS EECNEAMG RN RA AN EN RN NI N AN NNE AR RPN REN

onlv acceples prosa

Aduvertisements for *“ The Wireless il od "7 ure tirms we believe to be (horonghlv rveliable.
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PRICES FROM 21/=

SOME APPLICATIONS.
Measurements of A.C. Mains voltage
and currents.
Measurement of aerial currents.

Resonance detection in wave meter
circuits, etc., etc.

SENSITIVITY DATA FOR A FEW TYPICAL JUNCTIONS.

irent  corres pond- |

Heat | Couple ing to an open cm-uif,l Safe

resi:tance resistance |ean.f. of 6§ millivolts] current

(ohms) | (ohms) i llamps.) (milliaraps.y

1600 | 125 1.25 245
400 | 8 PR 5
30 | 8 | 10 20
8 N | 50 100
X 4 ‘ 150 300
41 0.2 i i 1000 1500

VACUO
JUNCTIONS

FOR THE MEASUREMEMT OF
ALTERNATING CURRENT.

These useful Vacuo Junctions enable alternating
current measurements to be made on suitable
direct current instruments. They may be cali-
brated on D.C., and are suitable for use on audio-
or radio-frequencies (up to 10" p.p.s.). They
may be inserted into a standard valve holder,
or a specially engraved holder can be supplied.

Full details are given in our

NEW LEAFLET E-28.

CAMBRIDGE

Lonbon. & Mead Ofice. 45.GROSVENOR PLACE
CAMURIDCE EShowrcomss LONDON . S. W 1

o "
1615 1580 SUMANTIE AW VI
CREEDITY AT feasy A ARy
AONURSEIL X RS ORISR
AT RO &
Fwxminp ravsus «

every need ~~~

“AY

ﬁ Careful discrimination in the choice of a
—* Battery should extend not ‘only to the make
but also to the capacity. Decide first on one of
unquestionable reputation, such as the C.A.V, and
then give consideration to the type that will give the
longest life and the most complete satisfaction.

The benefit of: our experience may be valuable
to you. Send us details of your receiver and we
will assist you in the choice of one best suited to
your requirements.

Have you tried the C.A.V. H'T. Dry Battery yet ?

Dept. H.4.
FREE. A uservt 00K o8 C.A. Vandervell Ltd.
ee T iars WELL STREET,
BIRMINGHAM.

AND HOW [HESE CAN BE
CHARGED AT HOME FROM 0.C. MAINS.

A POST-CARD WILL BRING YOU A COPY,

Mention of ** The Wireless World,” when writing lo adverlisers, will ensure prompt attention. A20
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Since The Wireless World Began.—

consumption. * But time signals were Deing used by
those who were not technically interested in wireless
matters.

Wireless and the Great War.

In 1913 and 1914 amateur wireless clubs were fourish-
ing, although apparatus was still crude; the triode valve
was not yet for Mr. Everyman, or, indeed, for anyone
except those engaged in important development work.
Low-power amateur transmission was in full swing,
quite often with the help of a discarded motor bicycle
coil as a source of high voltage for the spark trans-
mitter.  Detection was still by crystal in most cases,
although some of the more advanced amateurs used
clectrolytic  detectors.  The design of

421

it was seriously suggested in these pages that code
practice should be cwried out "with the blade of a
table knife between a pair of dinner plates!  Most
amatceurs found their way into the wireless branches
of one or other of the Services, and many of theni
attained positions of great importance.

Space forbids any attempt to deal, even sketchily,
with war-time radio work ; the valve amplifier, detcctor,
and oscillator were developed apace, and telephony
became practicable,

Immediately after the War came a period of intensive
development of long-distance radio-telegraphic circuits,
culminating in the building of directional beam stations,
which entirely upset the preconceived idea of an Empire
wireless chain.

After a good deal of dithiculty the amateur was able

tuners was rather more refined, but
large coils were still the vogue; it was
not unusual to specify their mmductance
by the pound (of wire used in winding
them).

Brutal as il may sound, it is a fact
that the outbreak of war in 1914 was,
fike the ‘" Titanic”’ disaster, a blessing
in disguise for those interested in the
practical development of the scientific
innovations of the preceding years. All
the fighting services of the Delligerent
nations were clamouring for better radio
sets, and plenty of them, and it is prob-
able that twenty vears of normal
advancement of technique was crammed
mto the war period.

As all the German cables had been
cut at the outbreak of war, that
country depended almost cntirely on

wireless for communicating with the
outside world, and cspecially  with
America. The activities of the Sayville
(Long Island) station were responsible for a certain
amount of diplomatic friction between Great Britain
and the U.S.A.; proof of violation of neutrality was
ultimately forthcoming through the ingenuity of an
American amateur, who recorded high-speed messages
on wax cylinders. As a result, the activitics of the
station weile curbed, and The Wireless World scored
a journalistic scoop in November, 1915, by publishing
the amateur’s own story of how he ‘“took the say
out of Sayville.”

Amateur activities in this country were, of course,
cutirely stopped at the outbreak of war, and all
apparatus had to be deposited with the Post Office
authorities. At 1he time when spy-fever was at its
height many who neglected to obey this order found
themselves in serious trouble with the authorities, and,
in some cases, received sharp sentences. The pirate
listener—or even transmitter—who even then was not
unknown—found himself in a quandary; to surrender
his apparatus amounted to admitting an infringement
of the law, while to retain it might mean a much more
serious penalty under the Defence of the Reaim Act.
Even a morse buzzer was decided to be taboo, and
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Marconi time-signal receiver, a ‘‘ broadcast '’ set intended for the non-

technical user before the advent of telephony.

to recover his pre-War ‘‘rights,”’ and again set to
work in carnest. It was not too easy to acquire a
valve—few aspiged to morce than one—and it is to be
feared that most of them were obtained through sub-
terrancan channels fromn  America, or, more often,
through the Army '‘scrounger.”” Rapid progress was
made, culminating in the transatlantic tests of 1921.

Broadcasting, as we know it to-day, started towards
the end of 1920 in America, where the Pittsburg
station, KDKA, began a series of regular transmissions.
Shortly — afterwards preliminary steps were taken
towards the cstablishment of a service in this coultry,
and, with the help of the Marconi Company, trans-
missions were made from stations at Writtle and in
London. The B.B.C. started operations at the end
of 1922, the same year seeing the opening of the first
All-British Wireless Exhibition.

From the inception of broadcasting technical im-
provements succeeded one another so rapidly that it
would be impossible to chronicle them here in true
perspective. Indeed, it wonld hardly serve any useful
purpose to attempt to do so, as these developments
are still fresh in the minds of many of our readers.

www.americanradiohistorv.com
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How They Are Built Up and What They Mean.

HENEVER any contri-
butor on a wireless sub-
ject wishes to convey
information of a numeri-
cal character to his readers, he is in-
clined to offer his statements in the
form of a curve drawn upon squared

O much useful information i

in radio is presented in the |
form of graphs that a clear |
understanding of how they are E
built up and read is alnost |
essential. Spectal interest f
attaches to this article, which i
s couched tn simple terms, |
as it will undoubtedly assist f
readers to complete the *“ Ideal |
Station Finder ”  Supplement i
. this issue. E

paper. Itis undel:,tandable that he
should do this, because, the only
effective alternative method of pre-
sentation is a table of figures. To
all those who are accustomed to the
use of curves their meaning, if only
in general terms, can be grasped at
a glance, whereas a table of figures
requires at least a little conscious
analysis before the full information
can be extracted from it. For those
to whom, from lack of familiarity
with them, the meaning of curves is
not always self-cvident, it may be
useful if we consider a few examples,
discussing the connection between
the curves and the figures upon
which they are based, and showing
how points that need to be extracted
from the figures are shown directly
ta the eye upon the curve.

By A. L. M. SOWERBY, M.Sc.

As a first example we will choose a
subject that, while strictly non-tech-
nical, has a value in showing the way
in which curves must be approached
if their underlying meanings are to
be readily extracted. The table of
figures in the next column shows the
receiving licences in force at different
dates,
each year.

Even from® Table 1, it is at once
clear, by comparing successive num-
bers with one another, that the

number of licences has risen steadily -

during the whole period to which the
Table applies. If, however, we want
to find out further details, discover-
ing, for example, which half-year
saw the greatest increase in licences,
it is necessary to subject the figures

1 \
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Fig. 1.—How a curve is constructed.

Any point on AB means ‘‘ Jan. 1929,"’

and any point on CD means “One
million licences.”’
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two figures being given for .

to analysis, the process obviously
being to subtract each total from the
one that follows it, thereby deter-
mining the increase for each indivi-
dual half-year.

Let us convert this table into a
curve, drawn on squared paper in
the usual manner. For this purpose

TABLE 1.
Date. Licences in Force.
July 1st, 1925 1,387,000
Jan. 1st, 1926 1,644,325
July 1st, 1926 2,076,000
Jan. 1st, 1927 2,179,000
July 1st, 1927 2,239,391
Jan. 1st, 1928 2,395,176
July 1st, 1928 2,519,072
Jan. 1st, 1929 2,630,288
July 1st, 1929 2,791,717
Jan. 1st, 1930 2,956,736
July 1st, 1930 3,147,298
Jan. 1st, 1931 3,411,910
July 1st, 1931 3,710,942
Jan. 1st, 1932 4,329,754

time, expressed in years, is laid out
along the horizontal scale, the num-
ber of squares to a year being chosen
to make the space of time covered
approximately fill the whole of the
paper. A scale of numbers, running
up to the highest number of licences
indicated in the table, is marked out
in a similar way in a vertical direc-
tion, as shown in Fig. 1. We must
now think of the month ‘‘ Jan.,
1920,”" on the time scale as being in-
dicated not merely by the point A,
but by the whole of the line running
vertically upwards from A to B, for
every point on this line is the same
distance from the left-hand edge of
the paper as any other, and so has
the same value on the time-scale.
In just the same way the value *“ 1 "’
on the millions-of-licences scale
marked vertically is represented not
A 28
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Curves : A Simple Explanation --

only by C, but by the whole line CD,
for all points on this line have the
same height above the bottom ot the
diagram.

The point where these two lines
intersect, shown at E, must there-
fore represent the statement that
‘* January, 1929,”" coincides with
“ one million licences,” and if we
wished to make that statement we
should do so by marking E firmly
with a dot that would eventually be
part of our curve. It will be evident,
however, that we could have drawn
a horizontal line acress the diagram
at any level we liked. All such lines
would necessarily have cut across the
line AB, and cach ot the intersections
would have aseribed a different num-
ber of licences to the date January,
1929. Only one of the many possible
points on the line AB can be the
one that expresses the known fact
that on that date there were
2,630,288 licences in force; that
point is H, where the horizontal
line FG, whose height represents the
number of licences quoted, cuts
across AB. This point H, then, is a
true statement, and represents in
graphical terms one of the lines of
Table 1.

By repeating the process for each
of the other dates of the table we
finally arrive at a series of points,
spaced apart horizontally by inter-
vals of six months, cach with a
height standing for the number of
licences in force on the date repre-
sented. This series of points is shown
in Fig. 2, and it will at once be seen
that they outline the irregular curve
which has been made by drawing a
straight Iine from cach point to the
next.

Information in Pictorial Form.

At the first glance it is evident
that the number of licences has risen,
halt-year by half-year, throughout
the whole period of time to which
the curve refers.  Moreover, it is
instantly obvious that the rise is
steepest for the first half of 1926 and
the last half of 1931, thereby indicat-
ing without any analysis at all that
these two half-years contributed the
greatest increases in the number of
licences. Tt is to be noted that this
information is latent in Table 1—it
must be, since the curve was made
irom the Table—but that it can only
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be extracted from the figures of the
Table by performing the subtraction
sums necessary to work out each
half-yearly rise.

The curve, in short, presents to
the eye in pictorial form the infor-
mation that the Table offers to the
mind in arithmetical figures. In
most of us the eye, which is busily
employed conveying impressions to
the brain for the whole of our waking
hours, is so perfectly trained that an
appeal to it has become the most
direct route to our minds. Whenever
we wish to grasp the significance of a
collection of figures the curve is
therefore the casiest way of doing it.

41/2
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Fig. 2.——The finished curve, construc-

ted from the data of Table 1. Observe

how obviously the varying steepness of
the curve stands out. .

It will be appreciated from these
remarks «hat the main purpose of a
curve is not to exhibit numerical
results as such, but rather to dis-
plav the relationis between them. If
we wished to_convey the number of
licences in force on one date only,
we should not produce one solitary
dot solemnly marooned in the middle
of a wilderness of squared paper.
The eye would have no other dots
with which to compare it, and could
thereforc make none of the instine-
tive and instantancous deductions
for the sake of which curves are
drawn. In Fig. 2 the eye picks out
the fact that the number of licences
has always been rising, and that the
rise has been rapid at some periods
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and slow at others. The outstanding
feature of the curve is-thus its slope *
which in the present case represents
the increase in licences per half-year.
In the particular example chosen,
the meaning of the curve is made
exceptionally clear by the nature of
the information that it presents,
Fromn left to right is a scale of time,
and we are accustomed to regard
time as flowing steadily onwards.
The idea of ‘“onwards ™ contains
no underlying suggestion of ““ up ”’
or ‘“ down,” so that its representa
tion as a horizontal line, drawn from
left to right like a line of print, is
almost instinctive. Do we not all
tend, in laying out a wireless set, to
have the aerial terminal onothe left
and the loudspeaker on the right?
The vertical scale, too, is a self-
explanatory one. If the number of
licences increases we speak at once

of a ""rise’” In the number of
listeners.  We use, in ordinary par-
J ¥l
lance, metaphorical expressions
I

which the curve we have been dis-
cussing exactly duplicates in pictorial
form. We have only to turn Fig. 2
through a right-angle, so that the
time-scale reads from above down-
wards and the numerical scale from
left to right, to realise how utterly
the curve loses its meaning when 20
longer expressed in terms of our un-
conscious prejudices.

Now that the reasons making this
rather uninteresting curve so easy to
grasp have been analysed, the atti-
tude of mind that was almost instinc-
tive in this particular case can be
consciously applied to other and less
self-evident curves. Let us glance
at the data of Table z, which gives
the anode current of a valve at a
fixed anode voltage, for each of a
number of grid-bias values.

TABLE 2.
Grid Voltage. Anode Current.
0 37.0 mA.
— 2 31.0
— 4 23.5
-6 17.5
8 12.0
— 10 7.5
--12 3.5
- 14 2.0
- 16 1.0

* [ effect, the eye automatically differ-
entiates the function corresponding to the
curve. Those who have studied the calculus
will grasp at once why this makes a curve
<o extraordinarily informative.


www.americanradiohistory.com

Gurves : A Simple Explanation—

~ The Table shows that the anode
current decreases with increasing
negative grid-bias, but, unless they
are subjected to analysis, the figures
give no further information. We will
therefore plot them on squared paper

40

~16 —14 ~12 -10 —8 - -4 -2 0 42
VOLTAGE OF GRID

ANODE CURRENT IN MILLIAMPERES

Fig. 3.—The data of Table 2 literally
shown in graphical form by merely
joining up the plotting points.

and see if the curve that will result
is easier to grasp.

In plotting we can allot the hori-
zontal scale either to grid-voltage or
to anode current—which is prefer-
able? In the case of Fig. 2 we drew
the time-scale horizontally, and we

regarded time rather in the light of

cause, while number of licences was
looked upon to some extent as effect.
The tendency, therefore, is to regard
it as natural to plot cause horizon-
tally, reserving the vertical scale for
the effect.

‘“ Cause ” and ‘¢ Effect.”

In making the measurements that
provide data, such as thgse in Table
2, we can only arrive at a given
anode current by suitable manipula-
tion of grid-bias. This, therefore, is
““cause,”” and will be plotted hori-
zontally, leaving anode current to
take the wvertical ‘‘effect’’ scale.
Arranging the squared paper in this
way, and putting in dots to repre-
sent the data of the Table, we arrive
at Fig. 3, in which each dot is, as
before, joined to its neighbours by
straight lines.

The first point to notice is that the
dots do not mark out a perfectly
smooth curve, but one in which there
-are one or two rather sudden changes
in direction. This was also true in
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the curve of licences, but in that case
we did not raise the point. There is
no necessary relationship between
licences and time; if a million
licences had expired in August and
had not been renewed till December
in any year the data for July and
January would have been un-
affected, but there would have been
a tremendous dip in the curve be-
tween those two dates. We cannot
say that this did not happen, but
we do not know that it did ; we there-
fore put in a straight line and hope
for the best. We can only guess at
the number of licences in force in
September ; the value of the curve
is quite a likely one, but is certainly
not known.

In the case of the valve curve we
have information as to what is hap-
pening between the dots. The in-
formation is only general, but we do
know for certain that successive
quarter-volt changes in bias will
evoke anode-current changes which
will either be identical or will slowly
increase or decrease from one end
of the series to the other. In graphi-
cal terms we know that the curve
will be a smooth one, devoid of
sudden changes in direction, and free
from any suspicion of a kink.

‘We are consequently entitled to
look upon Fig. 3 with the eye of
contempt, for it shows changes of
direction that are known.to be im-
possible.  We deduce that the data
must be inexact, and we must either
check them by repeating the
measurements, adding one or two
extra points for bias values near
those which are under suspicion, or,
if further data cannot be had, we
must make the most of what we
have by drawing a curve, as in Fig.
4, which seems most fairly to repre-
sent. the data as a whole. This
““smoothed curve’’ will then be the
most probable curve that can be de-
rived from the available informa-
tion, and, since each point acts as a
check on its neighbours by virtue of
the fact that the curve is known to
be smooth, the probability of accur-
acy in the final smoothed curve is
very high. More important still, it
is perfectly legitimate to read off
values from parts of the curve inter-
mediate between the dots, and these
values will have an accuracy exactly
as great as that of the dots them-
selves: in the case of a smoothed
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curve the accuracy will be greafer
than that of a dot, for the latter may
have a high individual error, while
the curve has only the mean error of
all the original points.

Intei'preting the Curve.

Finally, the interpretation of the
curve. [Its fundamental significance
can most readily be grasped if we re-
place the scale of grid-voltage by an
imaginary time-scale, thus making
use of our instinctive tendency to
regard movement from left to right
as symbolising the passage of time.
Imagipe the grid-voltage at —16,
and that it is made more positive at
the rate of 1 volt per second by
turning the knob of a potentiometer
slowly and evenly in a clockwise
direction. The meter in the anode
circuit will indicate a current rising
exactly as the curve shows; slowly
at first, but gaining in speed all the

"ANODE CURRENT IN MILLIAMPERES

VOLTAGE OF GRID

Fig. 4.—The ‘ smoothed curve "
which best represents the data of
; Table 2.

time, until after six or seven seconds
(e.g., about —q) it settles down to
a steady, rapid rise at the rate sym-
bolised by the steeper slope of the
curve. Over this range it will in-
crease at 3.25 milliamps. per second
—or 3.25 milliamps. per grid volt,
which is the mutual conductance of
the valve.

But now we are beginning to leave
the study of curves, replacing it by
the study of wvalves. Articles in
plenty have been published on that
topic; to these the reader is now re-
ferred in the hope that he will find
application in reading them for some
of the points we have been
discussing.
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’f,ﬂ' These Motors %
Hikil were made es-
pecially for one of
the world’s leading
gramophone manufac-

turers, exclusively for .._3'-_.' OoF BMDH w

kW CARRARD surer

TRIPLE SPRING }0TORS

N unusual  circumstance—the opportunity of a lifetime—has cnabled us 0
A sccure these Garrard Super Motors from a world-famous firm of gramophone

makers at a price much below actual cost. This Garrard Super Triple Spring
Model is the finest spring gramophone motor ever made. It combines exceptionally
fong running capacity  with perfect  regularity, strength, silent running and a
silent wind.  Eminently suirable for all cabinet gramophones and radio-grams,
it cnables owners of single-spring or  double-spring motors to make a great
improvement in their instruments at a treifling cost.

This Garrard Super
Motor embodies three dis-
tinct spring drive units and
is thus three times as
powerful and long run=
ning asthe ordinarysingle=
spring motors. Fitted with
motor plate, speed regu=
lating lever, safety friction
clutch, velvet covered 12=
inch turntable, winding
handle and automatic
brake. All working parts

are totally enclosed. All :
bright parts heavily The finest Spring Gramophone Metor ever produced

I LIST PRICE £4:1:3 |
| | Offered at

Fits info alf Cabinet Gramoplhones §Radio-Gra '
Will play 3- 12" or 4-10"
Records at one winding

YOURS CARRIAGE PAID

Secure

while the offer lasts! A limited number in Gilt 5/- Extra—

-Postal Orders and Money Orders should be crossed and Treasury Notes sen! by regisierecl post.

@ CABARET ELECTRIC CO., 170 Vauxhall Bridge Road, London, S.W.1,
and 238 High Street, Lewisham, London, S.E.13.

431 Advertisements for *“ The Wircless World " are only accepted from firms we believe to be thoroughly weliahle.
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“HE WIRELESS WORLD

APRIL 27TH, 1Q32.

The Soeakz_ of the Year

nnouncing

\

ROTHEAMEL CORPN ,, Lid
BRITESH
MARDE

Permanent Magnet
and Mains Energised

Moving Coil Speakers

Rothermel Speakers are always ahead in
design, quality and performance. These
new R.C. unlts incorporate every up-to-
date improvement so necessary with
present-day receivers. Here are just a
few outstanding points—

One-piece moulded cones scientifically
treated to afford a greater frequency
response.

More robust speech transformers tapped
for high or low impedance valves.

Field coils in D.C. models layer wound
to avoid any possibility of shorted turns
which have serious effects when used as
smoothing choke in filter circuit.

P.M. models all baffle mounted for
ease in attaching to existing baffle or
in cabinet.

MAGNET
TYPES complete with either
single or pentode tapped
transformers.

PERMANENT

52/6 ..

if you insist upon
being supplied

with an R.C. Speaker
you will know that
you have the best
available.

The
Rothermel Gorporation Ltd.

Rothermel House, 1, Willesden Lane, London, N.W.6.
Telephone : Maida Vale 6066 (5 lines).

ENERGISED
TYPES 2500, 4700, or
7500 ohm fields complete
with either single or pen-
tode tapped transformers.

35/- cacn

MA INS

WRITE FOR NEW FOLDERS
AND TECHNICAL DATA SHEETS

)

Radio to-day needs “In,
T !

Micro-Selectivity. Lifelike Reproduction. GAM
HA

Luxury instruments at reasonable prices.
Hlustrated literature on request

Demonstrations in your home or our show-
rooms without obligation. Write Dept. 1.

o Phirty”
Ninete®' risHt
-1

B e d

5

veter© iies
v —_pkL:

'y

LwWo

HALFORD RADIO LTD.

Sales distributors for (iambrell padio Ltd

Showrooms
and Offices

Telephane

39 Sackville Street, London, W.1, jIdwon:,

They always do!

=2
The Pioneers of the Moving Coil Speaker e
Mention of *“ The Wireless World.”” when writing to advertisers. will ensure prompt attention. A32
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NEWS

Current Events

The First British Broadcast?
\\,’HE.\T was telephony reception first
avinlable to amatewrs in Great

Britsin? The celelnation of 7'he Wire-
less World's 21st Bwthday has prompted
a reader to record his first experience, in
1913, of listening to wireless telephony
tests carried out at the Crystal Paluce.
He remembers learing a  gramophone
record and idso a reading from i news-
paper by a man in the North Tower, the
trausmitting apparatns being instatled «
the Penge entrance,

teports from readers who heard this
or any previous telephony tests shonid
make interesting reading.

‘The New Poste Parisien.
B\ the titne these lines are read the

powerful new trausmitter of Poste
Parisien, 329 metres, will have been in
augurated, the ceremony haying been
fixed for Mouday, April 25th,

Luxembourg Developments.
Ti [l Internationalet  Radiodienst.”

or Tnternational Radio Service, has
been granted the sole rights for selliny
“ time on the air’ in commection with
the sponsored programmes of the new
Luxemboure transmitter. This organisa-
tion will collect publicity material from
all parts of Europe.

Although regnlar transmissions are not
to start until the end of July, we under-
stand that a small 100-watt trausmitter
is testing daily on the allotted wavelength
of 1,250 metres.

An International Radio Forum.
N intevesting visitor in Bevlin is M.
Morris, former .S Ambassicdor in
Stockholnt, who has founded an Inter-
national Radio Forum, prominent mem-
bers of which are the German broadeast

Commissioner, Herr Bredow Prot.
Einstein, and Gerhart Hauptmaun. ‘The
aim of the Forum is to foster inter-

natioual velations through the medium of
broadeasting. Prominent Germans are to
speak to the American people in English,
while American celebrities will respond
in German. A\ branch of the Society
hias heen founded in France, and ouv
Berlin  correspondent uuderstands  that
Scandinavia is also to join in the move-
ment. It is emphasised that the Forum
Lias 1o business background.

Calling Up the Doctor.

CZECHOSLOVAKIAN docter, who

likes, if possible. to avoid rising
from his bed in the early moruning hours
to altend to patients, has fitted up a two-
wayv microphoue and loud speaker system
hetween his bedside and the frout door.
Patients or their representatives can now
obtain the medico’s advice with a mini-
mum of inconvenienee to both, and we
commend this simple plan to the prac-
titioners of Britain.
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Fifth Million in Sight?
BR]'I‘ISH wireless licence figures

passed the four and a half million
mark in Maveh, and the total is now
approximatety 4,600,000. This is nearly
a million in excess of the figure a year
ilgf).

The Photocell Again.
TYARIS has found another use for this
ubiquitons instrument.  Fixed to a
lamp-post outside vne of the houlevard
subways is a photo-electvie cell by meuns
of which groups of lights in the passage

(I

i |

I

SHORT-WAVE AERIALS at Nauen,
near Berlin, are here seen froman un-
usual angle. The frames on the right
and left contain the weights for adjust-
ing the tension of the reflector wires.

are switched on or ofi depending upon
the amount of davlight o artificial
Hlmuation in the street above. The
object ¢t the contrivance is to maintain
in the subway an intensity of illumina.
tion ronghly corresponding to the light
outside, so that motonists are not con-
fused by great variations in light on
eutering or leaving the tunnel.

Composing for the Microphone.
HE National Conservatoire de Mu-
sique. Paris, has formed a *‘ micro-

phone class ”' for the purpose of instruet-

g composers in the present limitations

of broadeast transmission,
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the WEEK.

in DBrief Review.
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Sit Down
EATS in ¢ L'Orangerie,” the muni
cipal gardens of Strasbonrg, have

Leen fitted with headphones connected to
a central broadeast receiver, and passers-
by are invited to enjoy free concerts -ut
their leisuve

and Listen.

Ragchewers and Bed Haters.

MERICA is not alone in the posses-
A stion of unusnal amateur transmit-
ting clubs, such as the Barnyard Club,

recently mentioned in these columns.
Great interest has been shown amon
European anuiteurs (writes a  corre

spondent) in what is known as the
Ragehewers” Club, which is composed of
thuse who cun transmit and receive at
16 words per minute. Members of the
club *“meet ”’ at specified tines on each
amateur band, the time-tables being cir
cnlated by means of a novel little maga-
zine entitled ** Ragchewing.”

One sub-division of the club is the
‘B.H.S.”" or Bed Huters’ Seetion, mem-
bers of which are never happier than
when couversing with cach other hetween
3 and 4 o’clock in the morning.

ixcelsior !

Pl".HSP]Rl.\'(: amateurs toiling np the

mansion stairs of Paris may soun he
a familine sizht in consequence of the
“hattle ’ swhich has developed bhetween
radio enthusiasts and the manuficturers
of lifts on the question of man-made
static.  Appavently, with surprisiug una-
nimity, the lift-makers refnse to fit anti-
static devices, and the only practical
form of protest at present avalable to
amatenrs seems to be that of walking up-
stairs, thus making theiv appeal to the
hearts rather than te the mmds of their
enemies.

A Plea for Help.
COMPETENT wircless engineer in
Moroceo is sought for by OUverseas

Yeceivers., Ltd., 18, Gauton Street, Re-
gent Street, London, W.1. Recently the
company shipped to Morocco and Algiers
fourteen portable sets; reports go to show
that these are not working, and it is be-
lieved that the batteries may have run
down and miunor adjustinents may be
necessary which are not understood by the
natives. [t is feit that a reliable radio
engineer could rectify the treuble in a
few moimneunts,

Verb. Sap.

ECENT experience suggests that the

coupons appearing in our advertise-
ment pages are mnot always completely
filled in by enquirers, with the result that
the advertisers, lacking necessary informa-
tion, are unable to respond. Occasionally
a coupon is despatched which hears
neither name nor address'
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By “FREE GRID.”

HENCE

APRIL 27th, 1932,

Reflections on the Morning After.

WAKENED by the gentle in-

fluence of the radio sunbath
broadcast direct from the Italian
Riviera by the International Sunray
Diffusion Co. Inc. 1 opened my
eyes. Stretching myself luxuriously,
1 pressed one of the remote control
buttons of the latest W.W. Radi--
gramoscope’ to sce what had come in
and recorded itself while I slept, and
immediately the stern and familiar
face of the rate collector stood out
in bold relicf on the stercoscopic
screen situated on the opposite wall.
“ Unless we receive a cheque in
settlement,”” he began, but 1 had
pressed the rejector button, and he
faded away.

After listening for a while to a
newspaper’s financial Editor and to
its turf advisor vying with each
other in telling me the quickest way
to lose my money, 1 chanced to
glance at my Greenwich-driven
radio-calendar-clock. It indicated
that to-day was Wednesday, April

Ny { //

A race with time.

1st, 1953—the day on which a
special issue of ““ W.W.”" was to be
published celcbrating the passing of
twenty-one years since the paper
. attained its majority. I speedily
““rejected ”’ the remainder of the

_/,Lj we desired to listen.

= when one of “W.W.'s”’

LT S
. > [
— b
g P

morning dailies and {uned in to the
exclusive wavelength of 25 micro-

angstrom units—or microstroms as

they are popularly called—reserved
by ““ W.W.”

On the screen there appeared the
smiling features of the Editor.
" We propose,”” he began, ““ to give
a brief summary of the developments
which have Deen made since our
birthday number of April 27th,
1932."

Far be it from me to attempt a
verbatim account of his cloquent
remarks, but in my own halting
language I will give you a picture of
the glowing period of progress which
came under review.

Yesterday To-morrow.

Old enthusiasts will remember
that in 1932 radio was in such a
crude state that we were compelled
to listen to any programme at the
moment at which it was sent out,
this, of course, preventing us enjoy-
ing -both programmes when, as so

often happened, two stations

were simultaneously radiating

different items to both of which
This state
. of affairs persisted until 1937,
most

distinguished contributors made
the epoch-making discovery that
etheric disturbances, once created,
persisted for ever, and any pro-
gramme, therefore, which had been
cmitted could always be picked up
and amplified.

It is true that somecthing of this
sort had been suggested previously,
but it remained for the genius of this
contributor to prove it mathematic-
ally. It may be remembered that
his calcnlations were promptly con-

ictor ~oe

WWW agaakicanrch

tradicted by other mathematicians
who contributed profusely to the
Correspondence pages of the journal,
and the whole state of affairs was
rather reminiscent of the earlier
polemics which had raged round the
question of the existence of side

Central heating for -

bands. (That controversy was snb-
sequently ended by a member of the
Radio Research Board, his clever

" mathematical analysis showing that,

since carrier waves were but a fig-
ment of the imagination, their
satellites, the side bands, were in like
degree non-cxistent. It is true that
he went cven farther and proved that
radio comnmunication also was non-
existent, and that the sounds we
heard from our loud speaker actually
emanated from our subconscious
minds.)

Being a practical sort of person
the contributor constructed a receiver
for bringing in programmes of the
past. Now when it is realised
that radio waves commence to de-
crease in amplitude as soon as they
are emitted it will be obvious that
after quite a short space of time the
amplitude is exceedingly small; con-
sequently, in order to recapture a

A 34
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Twenty-one Years Hence.—
programme which was but a quarter-
of-an-hour old, he found it necessary
to use no fewer than thirty-seven
stages of radio-frequency amplifica-
tion. This worked out at rather
more than one valve per minute of
age, and valve prices being what
they were at that period, it was not
unnatural that readers of The Wire-
less World began to complain of the
growing expensc of radio as a
hobby.

Short and Sweet.

The next epoch-making event
occurred several years later when a
“W.W.”” man, following the
general tendency to design apparatus
capable of working on shorter and
shorter wavelengths, inadvertently
tuned in to that portion of the etheric
spectrum occupied by heat waves,
perishing miserably in the ensuing
holocaust. His work did not finish
with him, however, as it led the
U.S. Government to devise an en-
tirely new method of executing
prisoners, namely, by connecting
them across the tuned circuit of a
receiver designed to operate on such
a wavelength. This method had the
advantage that execution and crema-
tion were carried out in one opera-
tion, thus saving much time and
labour.

Later research work led to the
universal adoption of this novel

—all purposes.

method of heating in all our homes.
Naturally, this nnovation imme-
diately suggested to one of our most
skilled laboratricians the construc-
tion of a set capable of being tuned
to a still shorter wavelength so that
light might be received. The result of
this, as you all know, is that ail other
forms of lighting have now been
superseded. Possibly the most im-
portant result, however, has been the
development of sun bathing by
which all of vou are enabled to tune

A 35
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in to the health-giving radiations
emanating from various parts of the
world.

It will be remembered that in
1940, after all the countries of the

Denuded of all hair.

world had been off the gold standard
for a number of years, it was cventu-
ally decided to adopt an international
radium standard, this being the most
valuable substance then known. By
1947, however, short-wave fever
had grown to such an intensity that
an amateur succeeded in produc-
ing a wircless receiver and
transmitter capable of work-
ing on a wavelength of
I

10,000,000,000
or in other words, a fre-
quency of 3,000,000,000,000,000,000
cycles per second, thus producing
synthetically  the
radium. This had a very far-reach-
ing effect in the money markets of
the world, bringing the whole struc-
ture of international credit crashing
to the ground, and eventually led to
the system of barter by which we
now live.

of a metre,

Permanent Shaves.

The good work still went on, how-
ever, and eventually an enthusiastic
member of The Wireless World stalt,
in the course of his rescarches into
the possibilities of still shorter wave-
lengths, had the misfortune to de-
nude himself of all hair, this being
the peculiar effect brought about by
radiations in the neighbourhood of
goo microstroms. This startling dis-
covery, of course, led directly to the
invention of the permanent shave
which is such a boon to us to-day.

I remember that as the Editor's

wwWw americanradiohistorv com
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voice drifted off into his usual
charming peroratior 1 pressed my
rejector button again, and soon had
the handsome, debomnair teatures of
Mr. B. smiling at me from the screen
as he plunged into a graphic descrip-
tion ot the building of his latest
receiver.

Behind the Times.

I was intensely interested in fol-
lowing the maze of moving drawings
through which he so skilfully piloted
me, and was interested to learn that
the receiver was designed for a
wavelength so short that it was less
than the diameter of a couple of
electrons placed side by side.

The next article dealt with the Ex-
hibition itself, and it was interesting
to be reminded how the Radio
Manufacturers’ Association in 1932
advanced the Exhibition from Sep-
tember to August so that manufac-
turers might be able to fulfil their
orders by Christmas. This proving
unsuccessful, the date of the Exhi-
bition was in subsequent years ad-
vanced a month at a time, until
eventually it was held in January,

Three and a half Chrisunases behind.

but still the manufacturers failed to
deliver their goods by Christmas.
Further advancement of the date
had taken place [rom time to time,
until at present the manufacturers
werc three and a half Christmases
behind, but still trying to catch up.

Coming at length to the final
portion of the journal, which was
still devoted to ‘‘ Readers’ Prob-
lems,”” I saw a sturdy son of Lan-
cashire appearing on the screen. He
was beginning, ‘‘I’ve just built the
Monodial Super ’

[We hope that ““Free Grid ™ will
soon recover sufficiently to continue
his contributions, —Ep. “W.W.""]
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The Monodial
in action.

HE salient features and construction of the

Monodial A.C. Super have heen fully deall

with in the last three issues of this journal,!

and it now remains to describe those initial
adjustments  which arve so essential for the correct
operation of the recciver.  As completely stable con-
ditions are not reached for a short time after the set
is switched on, some quarter of an hour should be
allowed to clapse before starting the adjustments, and
this interval may well be occupied by making a rough
check on the operating voltages and currents.  These
should be measured with the volume control at maxi-
mum, with the wave-range switch set for the medium
waveband, and with the aerial disconnected so that
no signal is audible.

The values obtained should agree fairly closely with
the figures given in the table, but complete agreement
cannot be expected, since individual valves and com-
ponents vary somewhat, and the mains themselves may
not have their rated voltage at the time of testing.
Provided, therefore, that the various voltages and cur-
rents are of the same order as those obtained with the
original receiver, it may safely be assumed that the
mains equipment, feed-circuits, and valves are func-

' Readers who have not had the opportunity of secing the last
three issues describing this <et can obtain them from the publishers,
Tull-sized blue prints are also availahle, 16 post free.
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Obtaining a Balance Between
Selectivity and Quality.

By W. T,

COCKING.

tioning, and the itial adjustiments can be procecded .
with,

These initial adjnstments fall into three categories,
and must be carried out in the order named: first,
the tuning of the 1.F. circuits; secondly, the ganging ;
and, lastly, the balancing of the selectivity and quality.
The two carlier processes are carried out by tuning
for the maximum signal strength, and, if care be taken,
the car is a sufficiently accurate indicator. If a milli-
ammeter be available, however, the adjustments are
made much easier by connecting it in the second
detector anode cirenit, and using the change of anode
current with a signal as a precise indicator of signal

TABLE OF VALVE VOLTAGES.
Volts Voits Volts Clurrent
anode sereen hias maA
HoP5 VOMLS, 200 S 2.6 N4
Ist detector:

MS4 - .. 200 St — 6 0.7
LF.: VMR 200 S4 - 24 N4
Oscillator : 164y, 76 - - - 3. 4.8
2nd detector : '

354v. . 04 S — 5.2
Tone Corrector:

354y, .. 164 — - 3 3.7
Output: P.N.4 240 s 35 M)
Across (20 2M) R _
Aeross (22 REM - - -
Across (23 337 e - - -

Vaolume control at maximum for al! the foregoing.
Speaker IYield Current.
Volume control at maximumn 34
YVolume control at minimum 42
A 30
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Tuning Up the Monodial.—

strength. A convenient point at which to connect a
meter, which should have a full-scale reading of about
10 milliamperes, is in series with R,, shown in Fig. 1

Wireless 420
World

that the circuits are so badly out of tune that no very
low wavelength station can be heard, a somewhat
higher-wavelength station, such as the London National,
should be used to get the circuits approximately

of The Wireless World for in tune.
April 13th, 1932. ERE is a complete guide to the Before tuning-in this low-wave
station, the trimmer on the oscil-

The I.F. Tuning.

The coils in all three I.F. trans-
formers should be set at nearly
their maximum distance apart,
and a station tuned in as accurately
as possible. The strength of this
station should be adjusted to a
conveniently low level, at which
changes of strength are readily
detectable, by means of the
volume control. FEach of the six
levers projecting from the bases of
the L.F. transformers must then be
adjusted in turn for the maximum response, and when
this has been done it should be found that a movement
of any lever in either direction results in a reduction
of signal strength. If it be found that maximum
strength occurs with any lever pushed over to the full
extent of its travel, then all the other levers should
be moved slightly in the

operation of the Monodial A.C.
Super, which is recognised as represent-
ing the most advanced superheterodyne
technique of to-day.
tional details of this recerver were given
last week, and this articie shows how
no fewer than 120 different stations can
be logged if the initial adjustments—
simple in themselves —are carried out

with care.

lator section of the gang condenser
should have been slacked off by
one or two turns, and the other two

The construc- trimmers nearly fully unscrewed.

The Ganging.

The station is tuned-in as ac-
curately as possible by the main
tuning control, and the two
trimmers on the first two sections
of the gang condenser each ad-
justed for maximum response. The
trimmer on the oscillator section should not be touched
unless it be found that either of the other trimmers has
reached the full extent of its capacity range. If, for
instance, it be found that one of the préselector trimmers
is fully unscrewed, then the oscillator trimmer should
be screwed up slightly and the station retuned at a
slightly lower setting of

z PR
FY B ow

opposite direction and the
station retuned by the
gang condenser. This
changes the intermediate
frequency slightly, and a
readjustment of all the
levers should now allow of
the correct conditions be-
ing obtained.

During this process it
will probably be found
necessary to lower- the set-
ting of the volume control
as the circuils come into
tune, so that the increased
signai strength docs not
lead to overloading of the
second detector. This
point should b=z carefully
watched, for it is hopeless
to attempt to adjust the
circuits on a signal so
strong that the valves are
overloaded.

When the I.F. tuning
has  Dbeen completed it

the main dial. By pro-
ceeding on these lines it
will readily be possible to
arrive at settings such that
any further alteration to
the preselector trimmers
gives a reduction in signal
strength.

The circuits are now
accurately ganged at the
high-frequency end of the
tuning range, and it should
be found that stations can
be tuned-in over the whole
of the medium waveband.
Unless the stray circuit
capacities have their cor-
rect relative values, how-
ever, the ganging may be
slightly out at high dial
readings, and so the next
step is to correct for this.
A station working with
a frequency of about
550 to 6oo kc. (550 to
500 metres) should be

should be found that,
although the input circuits
are not correclly ganged, a
number of stations are

receivable, and the sctting of the tuning dial should -

be critical. A station on a low wavelength should be
chosen so that the ganging adjustments can be carried
out. This station should preferably tune-in within the
first ten degrees on the dial, and it should not be one
greatly subject to fading. If it be found, however,

A 37

The layout is so arranged that there is easy access to the
trimmers on the ganged condenser members. The oscillator
*trimmer is behind the valve in the foreground.

tuned-in, and the trimmer
on the oscillator section of
the gang condenser ad-
justed while rocking the
tuning dial backwards and forwards over a few degrees
until the optimum combination of settings is found.
On no account should the preselector trimmers be
adjusted at this wavelength, .

When this adjustment is comipleted, a return should
be made to the high-frequency (low-wavelength)

www americanradiohistory com
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Tuning Up the Monodial. —

station, and the presclector trimmers rcadjusted.  This
completes the medium waveband ganging, and the
next step is to perform the same operation on the long
waveband. This is considerably casier, since there is
only one adjustment, and it is far less critical.
Huizen or Radio-Paris should be tuned-in with the
padding condenser C, set at about one-half its capacity.

Wireless
World

Either

APRIL 27th, 1932,

This completes the ganging, and it should be found
that stations are receivable, and tune-in very sharply,
at all points over the dial, but both the ‘sensitivity and
the quality of reproduction will be below normal. Before
proceeding to discuss the quality adjustments, however,
it is as well to repeat that, while carrying out the
ganging on the medium waveband, the preselector
trimmers must be adjusted only at a low wavelength,

CONDENSER DIAL READINGS FOR 120 STATIONS.

Dial \ bial Dial
Ke's Station. Reading. Kels. Station, Reading. Ke's, Station, teading.
N, . 707 Madrid 61 1.049 Montpellier . 3.0 (?
LONG WAVE BAI\D‘ 713 Berlin 59.9 1.058 (-‘m'mran Relays .. 23 (
155 Kaunas . . . . ) 7211 Rabat 54 1,067 Copenhagen .. .. 225
166) Huizen .. . . 86 725 Dublin 8.1
167 Lahti .. . . S0 T34 Katowige h7 1.076 Bratislava .. oo 22
174 Radio-Paris .. .. 4 1,085 Heilsbery 20 oo 21
1835 | Koenigswusterhausen 67 743 Radio Suisse a0 1.096 Turin 20.3
193 Daventry National .. | 605 Romande (Nottens) 55.4 1,103 Rennes .. 20
Q2.4 Moscow . . 56 752 Midland Regional Hes 1112 Bremen 14.2
207.5 | Eiffel Tower 51.5 751 Bucharest 5.
212.5 | Warsaw. 48.6 7 Frankfurt 52 1,121 Spanish Relayvs 18.8
2925 | Motala .. 5.5 it Tonlouse 0.8 1,130 Lille .. 18.2 (7)
230.1 T 10 1.137 Moravska.Ostrava 17.8
2381 | Novosibirsk 36 788 Lwow 4.5 1,147 London National 17
260 Kalundhory 28.5 707 Glasgow 8.5 1,157 Leipzig .. .5
268.5 N, . 26 8063 Hamburg 47.2 1.166 Horby 16
277 Oslo 23 810 Radio L.1, 46.5 1,175 Toulouse 15.5
300 Leningrad %) 815 Common Wave 46,1 1,184 Gletwitz .. 15 (Y)
290 Kharkov V7 824 Bergen .. 45.2 1.193 Spanish Relay 14.5
333.5 | Rostov-Don 125 8253 | Algiers . 45 121 Trieste .. 13.5
832 Muhlacker 44
e ' 843 London Regional 43 1.220 Common Wave 13
WALZDHPRAL BIETE IDAUID, %52 | Graz 12 1220 | Basle .. 12.3
oquery against the dial ceading indicofes 1,238 Belfast . 12
‘tif;:flt;l.ﬁ(;«gtltton was received hul nal definitely ) Barcelona 11 1.256 2adio Beziers 16 (1)
ontified. S69 Strashoury 40 1,256 Nirnbere LY (7)
530 Hanover 08 878 Brno .. .. 39
533 Wilno .. 97 887 Bruossels No, 2 38 1.265 Comnmon Wave 10.8
536 Common Wave 94.6 (7) 306 Cadiz (or Poznan) 37 (%) 1.274 Christiansand 16.5 (%)
845 Buda-Pesth 92.8 1,283 Lodz, ()
bt Sundsvall a0 905 Milan 36.1 1,292 IGiel 0.2 (1)
914 Girenohile 35.3 1.301 Mahuo 8D
563 Munich .. .. 38 023 Breslan 34.5
572 Riga (or Paleriam 86.3 932 (15teborg 33.9 1310 Common Wave T.9(7)
581 Vienna .. .. 845 941 © | Naples .. 32, 1,337 Cork .. .5
590 Brussels, No. | 82.5 1,364 Radio Normaiulie
599 Florence 80.1 950 Marseilles oo oo 32 () (I*deamp) i
939 (ienoa 3 () 1,373 Common Wave 6.8
614 Prague .. .. 7.5 968 Cardiff . 30.5 1.382 Common Wave G.4
623 North Regional 5.1 877 Zagreb .. .. . 29.5 (7)
635 Langenberg 3.5 986 Bordeaus-Layfayette 29 1.301 Common Wave [}
644 Lyons .. .. 71.8 1,400 Warsaw, . o 3.6 (1Y
653 Schweizerischer 993 North National 28 1,460 Ornskoldsvik .. 3.5 (?)
Landessender 70 1,006.2 Hilversum 27 1.470 Gavle 37
1,013 Tallinn .. oo oo 26.6 (7) 1.530 Karl:krona 1.5 ()
622 Common Wave 8.8 1,022 Limoges (or Kosice) 26 (1)
n . o i~ ' ST 533
gg(ﬁ IP;?)::(; BT :);% 5 1081 Common Wave = 1 may be found that « jew of the stutions of
R . - .. Tow poer have undergone a slight change in
684 Stockholm 64 1,040 British Relays 24.4 wavelength since the above were .logged. The
GO7 Belgrade 63 1,043 Lyons .. .. 24 latest st of transmissions will be found in
- ’ - the  supplementary Ideal Stution Finder
uecompanying this issue,

If any difficulty be experienced in finding one of these
stations, the tuning dial should be set for it in
accordance with the list of dial settings given here-
with, and the adjustment carried out by means of
C, alone. When the station has been found, C, is
adjusted while rocking the tuning dial backwards and
forwards until the optimum combination of settings has
been found.

and never at a high, and the oscillator trimmer only
at a high, and while rocking the gang condenser. Own
1o account must any of the three trimmers on the gang
condenser be adjusted on the long waveband, otherwise
the medium wave ganging will be seriously wrong.
The final points to receive attention are the coil
positions of the I.F. transformers, and these should
be adjusted for the best quality of reproduction. In
A 38
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On test, the 120 stations given in the accompanying

list were logged in a single evening, and while the Brook-
mans Park stations were working, the receiver being

APRIL 27th, 1932. ! 431

Tuning Up the Monodial.—
general, the coils in the first transformer should be set

with 29/32in. between the adjacent faces of the
formers, and the coils in the

third transformer with in.
between adjacent faces. The
second transformer coupling
can then be regulated to
suit the characteristics of the
particular loud speaker
which is being used. With
the particular speaker used
during testing this distance
was found to be 4in. When
carrying out this adjust-
ment care should be taken
to select a station which is
known to be transmitting
with good quality, for cer-
tain foreign stations . are
sometimes defective in this
respect.

A general test should now
show that the sensitivity
has increased considerably,
and it should be possible to
tune-in stations over the
whole of the dial, with each
{ransmissiornn quite separate
and distinct from its neigh-
bours in cases where their
separation 1s not less than
o kc.  An efficient aerial
and earth should be used in

most cases, but where the set is to be worked at a very
short distance from a powerful local station it may be
found that better results are had with a small aerial.

AERIAL COL HF TRANSFORMER
— \
TONE CORRECTOR 354V il ﬂ““’].‘] i T
\” '\: " i i H. mH”‘d[h;‘[. OSCILLATOR
it L ;
2nd DETECTOR 354V i '” i M It I" ']
i /)
OSCILLATOR
[ 1F. VALVE VM54 VALVE 164V
LW, TRACKING

CONDENSER Cq

HF VALVE VMS4

|
.
|
|
|
|
1
|
£

The receiver unit with principal components identified.

located some nine miles away. Prague and Breslaun
both suffered somewhat from second-channel inter-
ference due to the two London transmitiers, which

were also responsible for a

PX4

OUTPUT CHOKE
CH3

considerable amount of in-
terference on Graz, Leipzig,
and Moravska-
Ostrava. Mihlacker, which
is spaced 11 ke. from the
Tondon Regional and is a
stronger signal, could
normally be received with-
out serious interference.
Any interference, of course,
took the form of sideband
heterodyning, and was at its
worst during deep modula-
tion of the London trans-
mitter, being particularly
tad during the reading of
the News Bulletin.

On the remainder of the
more powerful Continental
stations no interference was
experienced other than
occasional chirps due to
sideband heterodyning.

RECTIFIER VALVE UU 120/350

MAINS TRANSFORMER

SMOOTHING
CHOKE CHy

\
Cas

The output stage and eliminator are built together as a separate unit.

A 39

LExcept where the transmis-
sion itself was distorted, the
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prove
that station.
may be necessary to
receiving stations within about 20 ke, of the local.

o Wireless
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Tuning Up the Monodial. —

quality on all stations was equally good, and reached
a standard which would satisfy the most critical. The
sensitivity proved ample for the reception of the weakest
stations, and at no time had the volume control to be
set at maximum, even although the aerial was of only
a moderately efficient type,

Of the 120 stations which can be received, some forty
to fifty are at times available sufficiently frec from
interference for their programmes to be of entertain-
ment value, and on any given night a choice of about
twenty stations is obtainable.  During the summer
months, of course, atmospheric conditions make recep-
tion poorer, but a rcasonable number of alternatives

APRIL 27lh, 1932.

For gencral reception, however, it should be kept in
the *‘ distance’’ position,

When tuning, the volume control should be kept at
a low setting to avoid valve overloading. The circuit
conditions are so adjusted that it is impossible greatly
to overload the output valve, and if the volume control
be turned up too far it will be found that the sccond
detector overloads and reduces the output.  As a result,

greatly excessive volume when tuning through a strong
station is avoided.

The dial settings given in the accompanying list of
stations should be found fairly accurate, although one
cannot expect that they will be reproduced exactly.
They will, however, serve as a gnide when first trving

A view of the completed receiver, with its associated amplifier.

The Monodial can be confidently regarded as embodyingz the

most advanced practice in modern superheterodyne technique.

to the local should be available.  Even when conditions
are poor the receiver is sufficiently sensitive to bring
in distant stations, and it is the background produced
by atmospherics, rather than a lack of amplification,
which is likely to prove the limiting factor. Back-
ground mnoises introduced by the set itself are at a
minimum, and, in the case of the stronger stations, are
inaudible.

Before concluding, some general remarks on  the
receiver may be of interest.  The quality of reproduc-
tion is very iargely dependent upon the loud speaker
employed, and as good a type as possible should be
used. If advantage be taken of the provision for free

ficld current, the specaker should be a model requiring

some four to six watts for field excitation, since these
figures represent the maximum and minimum powers
obtainable at the maximum and minimum settings of
the volume control.  Unless it is already of the correct
impedance, the speaker should be fitted with a trans-
former of such ratio that its average primary impedance
i8 4,000 ohms, but the output choke must be retained
whether a transformer is used or not.

In perhaps the majority of cases the ‘‘local-
distance ™ switch will prove an unnecessary refinement.
Where the set is used close to a local station it may
advantageous in , avoiding distortion  with
Furthermore, under such conditions it
avoid cross-modulation when

out the set, and if the actual dial settings for a fow
widely spaced stations are noted it should prove possible
to obtain a reasonably accurate estimate of the scttings
for any partticular receiver,

[ This receierr s arailable jor juspctoon by readers al the
Editorial ees, Y16, Fleet Stieet. [N

NEW BOOKS.

The Mathematics of Wireless, by Ralph Stranger. A siniple
textbook covering the various excursions into the reahn of mathe-
waties usnally undertaken by the wireless enuineer. including the
necessary arithmetic, algebra, geometry, trigonometry, calenlus,
wraphs,and the use of the slide-vule.  Pp. 193, with 113 illustia-
tions and diagrams.  Published by George Newnes, Lid., Lon-
don. price bs.

This is Jack Payne, by Ilimsclf.  An antobiography of this
favourite conductor of dance music with two chapters of appre-
ciation hy his wife.  Pp, 148, with wamerons illustrations.  Puh-
lished by Sampson Low, Marston and Co., Ltd., London. 5s.

Radio Inductive Interference (Bulletin No. 2). hy H. O. Mevri-
man.  Tuvestivations hy the Radio Brauch of the Canadian De-
pirtiient o Marine into the sources of interference from power
lines and other causes, The test employed and the meuans
adopted or suggested for climination of such interference,
Pp. 104, with 29 illustralions and dingrams.  Issued by the
Department of Marine, Radio Branch, Ottawa, Canada, price
35 cents.

Lautsprecher fir Tonfilmwiedergabe, by E. Schwandt. A
description of various loud speakers used in ““ Talkies,” public
address systems, ete. Pp, 36, with 34 illnstrations and dia-
orums, Published by Wilhelm Knapp, Halle (Saale). price
R.NML1.20.
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APRIL. 27TH, 1032. THE WIRELESS WORLD ADVERTISEMENTS.

SIrHENRY J. WOOD says

M e S e e W SE s } “ Your latest Radio-Graphophone is a splen-

' ‘ did instrument. Its standard represents the
highest achievement in musical performance
to-day, and I should like to see one IN EVERY
HOME. Indeed, this is not an unreasonable
wish, judging by its very modest price.”

“In every home"
—made possible by the

Columbia /*

RADIO-GRAPHOPHONE

The opinion of Sir Henry J. Wood is significant; this instrument indeed Model 602
“represents the highest achicvement in musical performance to-day.” This
is the greatest tribute yet paid to any radio-gramophone. £2 14
Never before has such a wealth of home entertainmert been offered at o SI
such a low price. This instrument provides the pick of European music
some 40 radio programmes, powerful and distinct, from a set which incor- mon'hly
porates two screen grid valves and band-pass tuning. And then—your own deposit £3.9.6 and

programme on the electric gramophone, chosen when you wish, music of {500 e of 62 14s.
superb fidelity, and tonal purity . . . * the highest achievement in musical

performance to-day.” 3 2 g n s

For 40 gns. (Model 603) you may obtain the outstanding radio-gramophone
of the year pnssessed of remarkable power and selectivity. For only 7 gns.
extra it may be had with the last word in convenience, an automatic record CaSh
changer (Model 604).

FREE CATALOGUE OR HOME TRIAL.

(a)k 1 should like tc hear Model
IO playing in my home without
cost ar obligation to myself. NAME

(b)* | should like a Catalogue of

Columbia Radio-Graphophones and/ ADDRESS
or Columbia Radio, Cut this out and post it in an unsealed envelope bearing 4d. stamp to
¥ Cross out if not required. Columbia, 102€. Clerkenwell Road, London, E.C.1.

At Advertisements for '~ The Wirctess World >’ are only accepled froms firms we believe lo be thoroughly reliable.

www americanradiohistorv com


www.americanradiohistory.com

~

26 ADVERTISEMENTS. THE WIRELESS WORLD APRIL 2%TH, 1g32.

SET A NEW STANDARD
OF REPRODUCTION

{« MODERN HORN

B

Permanent Magnet Moving Coil HORN
UNIT ... Type U.IL.

This unit is extremely sensitive. but will hand'e up

to 10 Watts undistorted output. Having a fre-

gnency response of from 50 to 7,000 cycles, it forms, CABINET LOGARITHMIC HORN SPEAKER
Bvﬁ%[;lfég%lef Horn. an ENEURPASSI,E% ]EF- T WITH U.l1. UNIT. LOGARITHMIG HORNS
of sound for the home or the Public yoe C.1A ... Aj L8 ... . . ’ as o ng
Hall . . . The impedance of the coil is approximately " Hei:zrh:o;' 88' s Zﬁe}i\(l{\(cg!. 47" Tyee 14y esigmg?o;; fes Zl’?c'iihfu;' c‘;";
12 ohlms M;td therIveighc{ of the unit is 16 lbs. 1;35 Width 271~ . Width 27~ Width 25" Width 25” :
actual working ux density in air_gap is 8, Depth 25 Depth 20 Depth 233" Depth 183"
Tnes. PRICES8 16 0  PRICE...... 14 0 O PRICE ..........812 18 0  PRICE #3 15°0 PRICE #1 3 0
AL L L Ty A N AN NS N E TN TR NS TEATRATTITINANCATIINND;
; THE SUPERIORITY OF THE M.ODERN' LOGARITHMIC HORN SPEAKER IS BECOMING VIVIDLY APPARENT. :
- No other type of Loudspeaker approaches it for fidelity of production, Hitherto its bulk rendered it impracticable for general use, but with the L.8. >
- UNITS Logarithmic Reproducer this handicap has now been overcome and we now present an instrament of this type eminently suitable for the home. =__ —
_— : Our Logarithmic Horns, in conjnnetion with our U.1. Unit, provide a Speaker possessing no equal for domestic and general use, or any other purpose =
= where Loudspeakers are now used. Whilst our Horns and Units were designed for one another our special horns may be used separately with any «
: other Unit. On the other hand our Unit may be used with any suitable Horn. :

-
e T N T AN A A N AT E S EEE et Il AR T I NN TS TT s N aN TR RTINS TS ARSI SN YN T Tyt

Send for full particulars or call for Demonstration at :— 7 days APPROVAL Against cash.

L.S. UNITS, 46a, LONSDALE ROAD, BARNES, S.W.13. Phone: RIVERSIDE 3220.
R e et R T SR N

Further Splendid LET YOUR LOW-TENSION
. ACCUMULATOR PROVIDE

Testimony YOUR HIGH-TENSION

CURRENT —

to the PROVED Excellence of—

LNES

- 4 Road.
168, R\Lhm"“\_\andsw‘g"‘\e‘ .
April 8th.

-

B dio Co..
Milnes RaOI 5 e, d
5. e
Mess Cortingley Ringley- - od having now‘ (l’\“\r;‘t 18,
o val
A s v the PET on apPro rice i
This Unit gives better and smoother results than Dear Sirss inlorm YOU t\\\:ﬂs sold 10 meghe purchase p;hnt it
an Eliminator, or direct working from the mains. 1 \ze%‘ ;f;u‘ T. “-‘)".“toﬂe, 10 hm;“ﬁon in 5“’_““: me "
. . . Q der whic e months ve no RESETNL has giVer ot at
THE Unit consists of indestructible nickel iron cells which are kept “:u spec al :uus(ac!ow)‘-_ ble p oduction of culf® ed o
charged automatically from the L. T, accumulator—by means of a \{},e unit 15 79 tfent L h‘\m‘? > running volt of
series-parallel switch—thus supplying a steady and ample stream of is a mMOS C\,ef' prod c\nﬁx ven below the cel's
H.T. Current. The L.T. Accumulator will require very little more troubl whate ven afte ;‘ voltmeter e the § ecessaty
charging than formerly. [t seems too good to (Le true—but, never- {ull capacit¥s W (hether the R ook & very. seidem™ Ty uns
theless, it is. Absolutely abolishes H.T. worries. The ““Alklum ™ magn to dte ever IR etering :1 or 9 he ordinary
nickel and iron plates are entirely free from the trouble customary - not | | do s cond".‘o“;, ts 8 out 8 g as ! eor go ack
with lead plates. Sulphation is impossible and cells cannot be which tells sion suPP‘y%t cr adm"ab‘y' sthout 1t ™ er eek
damaged by any rate of charge or discharge. Will supply 40 milliamps. For low t ve Master o ould not be‘ cost 2 3s'epever had.
y short W& and we hich uged} ?85- 6d. ! havd the nevel
n

cdinary ¥ PR
ther it 1% het < o 13
Alroge gratulate Y:’N of curreot whi The benei‘usch thing 8s P°°

d | con o er. o
90 Volts Tiling and stendy BEL Noud SR and there 18 ™ You can
a 4 tone © anifo . cay-
£2.18.0 yolume f::g the ungn\?rez“\;auer'\esg in every possible ¥
from us o fallin® =~ 4 fort.?
120 Volts reception 9%y gy claim faithfully s | pTROP.
done 8 k fite urs BAR
£3.16.0  icerss ot Yours R,
w
150 Volts
£4.14.0
Many People have already 1 i In the United Kingdom.

scrapped their
ELIMINATORS
in its favour.

Write To-day for Full Particulars : —

Aire Works, Cottingl Bridge,
MILNES RADIO CO., giNalEY VorKs. Plo: Bingles 500,

s

Mention of ** The Wireless World,” when writing to aduverlisers, will ensure prompt attention. A42
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B.B.C. as House Purchasers.

S [ dared to predict recently after a

hurried inspection of the completed
“Broadcasting House,” the B.B.C. staff
are finding their new quarters uncomfort-
ably small, and it comes as no surprise
that the Corporation has been driven to a
fresh cxpenditure of £50,000 to purchase
the freehold of the two neighbouring
houses.

This Year, Next Year . . .

Unhappily for the people now lubour-
ing in cubicles measnring 7 ft. x5 ft. the
new purchase does not permit of imme-
diate expansion. “We may build an
annexe in ten months’ time,” a B.B.C.
official told .me. ““On the other haud.
it may bhe ten years. It all depends upon
cerlain events connected with the sitting
tenants.”

A Round Million.

While this eryptic remark may leave us
guessing. there need be little guessing
over the total amount of money spent on
the new headquarters. 'The original budget
allowed for £650,000 for the purchase of
the premises, £200.000 for furniture and
equipnmient, besides the sum already stated
for the purchase, if necessary, of neigh-
bouring properties. I understand that
this total of £900,000 has been exceeded
by at least £100,000, hringing

By Oui Special Correspondent.

same sort of thing five years ago. T can
state categorically that Sir Henry, who
is in the best of health. has no intention
of turning his thirty-eighth season into a
SWan sony.

The Next ¢ Prom” Season.

The Promenade (‘oncerts will open at
the Queen's Hall on Saturday, August
6th. continuing for eight weeks.  This
will he 1the sixtih season under the
auspices of the B.B.C. and the third in
which the B.B.C. Symphony Orehestra
takes part.

We need not expect any change in the

the @rand sum  to  over
£1,000.000.

T hope we shall all, as licence
holders. get good value for our
money.

A Consecration Difficulty.
The suggested cansecration of
the religious studio cannot take
place. and for a curious reason.
As 1 understand the questiou,
consecration of a site or build-
ing involves the ground hencath
as well as the stroctnre itself.
Now it happend that under-
neath the ** chapel™ is the
vaudeville studio. . . .

[ I T ]

Henry Hall’s Postbag.
LE'I'TE RS in appreciation of
Heury Hall's tea-time
broadcasts  »till arrive to the
tune of about fifty per day. T am
told that Jack Payne’s post used
to average twenty-two, though,
in fairness to Jack. it should be
remembered that his successor

tain the present level——whether,

in fact, ‘“ songs that are gelting

older will last for ever’—is bLeyound the
realms of phophecy.

e @ A >

Sir Henry Wood.
HE usual rumours are being raised
that the forthcoming Promenade
Concert season will be Sir Henry Wood's
last. The prophets were declaring the

A 43

LEIPZIG’S

usual arrangements this year. I under-
stand that Mondays will continue to be
\Wagner nights. Wednesdays being dedi-
cated to Bach or Brahms, Friday to
Beethoven, and so on.

This scheme seems to suit everyhody
except the ultra modernists, who would
prohably like Klaxon horns on one day
and tin cans on the next.

www.americanradiohistorv.com

NEW AERIAL.—Germany’s most powerful
broadcasting station, which will shortly be operating at
Leipzig with a power qf 150 kilowatts, will have a new type
still exerts a novelty ajpeal. of aerial system. Designed by the famous Lorenz firm, the
Whether Henry Hall will main- aerial will concentrate most of the power in the horizontal how the great sporting cvent

: wave. very serionsly iuterferes with

Grand Opera Broadcasis.

01 all music lovers are fond of

broadcast opera, but those who are
must have been having an anxious time
recently pending the decision regarding
a Grand Opera seuson at Covent Gardeu,
The decision has now been made; a
CGerman season will run from May 9th
to .June 3rd, and a goodly number ot
excerpts will be provided by the B.B.C,
fromr the National and Regional traus
mitters alternately.

L LN N w)

“ 0.B.” from the Zoo.
THE Zoo provided some valuable hints

on the technique of the most difficult
of outside broadcasts when the B.B.C
engineers first turned their attention to
it seven vears ago.  Several thrilling
broadcasts have come from the famous
gardens since then: and now another,
oue of the most elaborate yet staged, is
in prospect. On May 3rd the Children's
Hour will have a Zoo programme with
Mr. Will Owen introducing the animals,
The * studio” is to be in the Reptile
House, and microphones will be fixed in
the Bird House, thie Wolves’ Den, the
Lion House, the Moukev House and the
Mappin Terraces. ‘The« rattlesnale and
the talking cockatoo will alse be heard—
if they are in the right mood.

A= () (=2 =
Sousa: In Memoriam.
TUNES that  are  famons

wherever military  band
music is played will be given
in the National progranune on
May 8th, when the Band of tbe
Girenadier Guards gives a selec
tion of Sousa’s music. The
great Amevican composer of
march music died in March
last, and this programme is in
memoriam. It  includes the
Memarial March: The Golden
Star; Tmee Marches — ki
Capitan, King Cotton and The
Washington  Post:  Patrol—
Rose, Shamrock and Thistle :
and the Stars and Strvipes march,

LA ey e e

Play on a Motor Race.

HE first plav to be bwoad-

cast from Belfast dealing
with "the subject of the great
Ulster Motor ILiace will be
heard by listeners on May 13th.
Tt is called ““Bed o' Roses,”
and it tells an amusing story of

the life-lung ambition of an old
cardener, whose louse is on the side of the
counrse.
A o ey =2

Why the Soup was Burnt ?

“ QIR HAMILTON HARTY. who
doesn’t like broadcasting, has pre-

sented his wireless set to his cook.”’—
Daily Sketeh.

Ca
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IN THE GAY 'NINETIES.—This Marconi spark transmitter

Wﬁiﬁ@ﬂ@@@ APRIL 27th, 1932.
Werld

PICTURES FROM THE PAST.

o ‘ Vivid Glimpses which will Recall Many
. e L " Memories io Farly Readers of ‘‘ The
;8

H- - l Wireless World.””
] : :

."'._-—-:'-‘:f- iR .. AR _ NI E e =
i < B ; - =

FIVE YEARS

wan used in the world’s first commereial wireless station at Poole LATER this
Harbour, Dorset, in 1898, I U.S! Army gear
e B failed to com-
g = " municate across SRGM W SRR W SRSNARS e
) the Potomac i
River. This 1

¥ ]

MYST

this picturesque vehicle was parading the atreets basement of

{says  Q.8.T.”
was pretty good
perfotrmance for
those days

FEMININE
FINGERS were
busy in radio
construetion be-
fore 1910. This [
photo was taken

in the condenser | i
shop aof the early .
Marconi Works [ MRS W BEES 0 s : ", afifat ; . )

at Dalston. LUBERT LORAINE, the velebrated actor, collaborating with M.

Thorne Baker, showed that zeroplane wireless was practicable in 1911.

- . hR BN T T 8 = il

I WAR TIME
. RECRUITS to
the wireless ope-
E rating profession
= ; y a learnt the mys. g
L S O SNEEE e % teriesof 1} kW.
ERY RADIO VANS were unknown when ship sets i the

of New York in 1918 Marconi House.
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HOW BROADCASTING GREW.

o s

135

*)-En.h

a
]

decessors — the
boys of the
Ermouth—giving
the first broad.
cast from “21.0,
London,” in

June, 19022, GEORGE ROBEY became very elosely acquainted

with the carbon microphone in the same year.

A TOP BACK
ROOM in Marconi
House served as the
first B.B.C. studio
in 1922,  (Left to
right) Miss Cecil
Dixon, Mr. Stanton
Jeffries, Mr. Rex
Palmer, Mr. A. R.
Burrows and N

Ceci' Lewis. SCREENING

PROBLEMS
did not worry
the amateur of
1923. The pic-
ture shows a
typicnl amateur
“den’ of the
petiod.,

1

“THE PER.
AMBULATOR”
was the term
., applied by
i & B.B.C. engincers
. - # to the short-

L el 4
P e wave mobile
MR W NeERS W hcES B B o transmitter ’ z
DELICIOUS UKCERTAINTY characterised the ~which gave the etz

i DURENNNS WY EEREREE W RENE W

B.B.C. relays fromt America in 1924, Captain West first “0.Bs"” : A 1y 'f-.i':"ﬁ;_'."\ S A
is here seen operating a thirteen-valve  superhet.” from. the Zoo el B R e g N 5]

at Biggin Hill in 1923,

A 43
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PRACTICAL

HINTS AND

HIS s our twenty-first birthday

issue, and so we may be for-
given for pondering retrospectively
over  long-forgotten  ‘“hints and
tips”’ that have been offered to
readers of an earlier age.

Many of the suggestions made
wlten amateur radio began are so
entirely out of date that they would
now appear
to be almost
lidicrous. For
instance,
when  tuning
coils  with
sliding contacts were popular, it was
advised that the user should assure
himself that his set was really
capable of being accurately tnned to
the desired wavelength by observ-

. “OLD-FASHIONED,
BUT CHOICELY
GOOD.”

Wireless
World

TiPs.

Simplified T

Aids to &

Better e
Reception.

9
P

M e
FH T

“* When we were very young'’ there were no amplifying
valves, and the aerial was the most important part of the
receiving equipment.

Anything less efficient than that

shown above was hardly worth while considering.

World writers since Volume 1, that
still holds good with almost unabated
force—in some respects with even
greater force, since the number of
transmitters has increased so greatly.
Itis: " Use a two-circuit aerial tuner
to diminish interference.”” To be
rather more up to date, this might
be modified and claborated to read :

0°0003 mfd

nw
i
C

#ﬁa
NI

=L

Fig. 1.—Still an invaluable aid to selectivity,: the two-circuit tuner has been
consistently advocated, and is here shown in its latest form.

ing whether signal strength was
weakened to a perceptible extent by
moving the slider in either direction |

But there is one piece of advice,
consistently given by The Wireless

“Use a band-pass input filter, or,
unless you have a set of properly
matched coils and a good ganged
condenser, a two-circuit taner.”’
What is probably the most am-

bitious form of tuning cquipment of
this type to bé¢ described in this
journal was included in the “ Auto-
tone”’ receiver.  Special components
were- necessary in order to ensure
the maintenance of accurate ganging,
and  almost perfect single-knob
tuning was attained. But there are
many who are willing to content
themselves with something less easy
to operate, and who may be inter-
ested in a brief description of a sim-
plified version of the ‘ Autotone ’’
tuner which proves on test to be emi-
nently  satisfactory.  Admittedly,
almost coustant readjustment of
the subsidiary controls—trimming,
inter-circuit coupling, and reaction
—are necessary, but one soon ac-
quires the necessary knack, and
quite a fair section of the waveband
can be explored by means of the
ganged condenser knob.

The tuner circuit, illustrated in
Fig. 1, is intended to precede a
simple detector-L.F. set, but, by
omitting the reaction connections, is
cqually applicable to a receiver with

an  H.F. amplifier. Reasonably
well-matched  coils and a  good

ganged condenser are still desirable
the better they are, the less need
there will be to make compensating
adjustments of the trimming conden-
ser, which in this case may be cither

A 46
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Practical Hints and Tips.—
in series with the acrial, as shown,
or in parallel with the input section
of the tuning condenser.

For controlling coupling, a small
variable condenser (C.C.) is sug-
gested. This should have a mini-
mum capacity of not more than 2
or 3 micro-microfarads. An Ormond
““Midget "’ condenser, with its ele-
ments connected in series, is suitable
for this purpose. Thorough screen-
ing of the coils with regard to each
other 1s necessary.

THERE seems to be an impres-
sion that, in order to check the
adjustment of a ganged tuning sys-
tem, it is necessary to employ
elaborate apparatus, and to bring to
bear an extensive knowledge of the
technique of tuned circuits. Actu-
ally, the process is simple enough.
Having tuned in a signal of maxi-
mm  inten-
sity by means

CHECKING of the exter-
GANGING. nal control,
each of the

trimmers
which are shunted across the vari-
ous elements of the ganged conden-
ser should be manipulated in turn,
and it any of these adjustments is
found to bring about an increase in
signal strength we have proof posi-
tive that there is a certain amount
of misalignment in the tuning of the
associated circuit.  While making
this test, no change beyond adjust-
ment of the trimmers should be
made.

When one considers the matter
this sounds almost like a statement
of the obvious ; it should be evident
that if signal strength can be in-
creased by altering the capacity
across any one circuit that circuit
was originally out of alignment with
the others, )

Where there are no accessible
trimming condensers, it is not so casy

Wireless
World

to make a test, but as a rule the
tuning of the various circuits may be
checked by connecting temporarily
a very small variable condenser with
a low minimum capacity across cach
circuit in turn. If this addition does

457

the only possible place for an in-
strument that will indicate rectified
current is in series with the output
orid circuit, as shown in Fig. 2. It
will be observed that both meter and
resistance are shunted by the small

NI

R.C.

WAL

1
L

H.F.C.

s |
I'

=T

b

Fig. z.—For indicating the rectified current for a diode detector ; correct
position for a microammeter.

not result in a decrease of strength
in every case, again we have definite
proof that the tuning system is sus-
ceptible to improvement.

MANY of us have become accus-
tomed to using a meter in the
anode circuits of our detectors—
whether of the grid, power grid, or
anode-bend type. When trying the
latest form of diode rectification, as
described in this journal, readers
may have felt the need for some
visual indication as to what is hap-
pening in the

o . rectifier.  In
RECTIFIED many - cases,
: CURRENT _ i the usua 1
| MEASUREMENTS. ©  ,y0de  meter

L is clearly im-
practicable for the very good reason
that the anode terminal of the diode
may be entirely disconnected, and so

Fleming valve.

A 47
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H.F. by-pass condenser which is
usually employed in these circuits.

So far, everything is simple
enough, but there is the very real
difficulty of choosing a suitable
meter. With the circuit values com-
monly specified the rectified current
will have a very small value; in-
decd, it is seldom that it will exceed
some 20 or 30 microamps. LEven if
this current were doubled, a clear
reading would not be given on a
meter reading even as low as o-I
milliamp. What is needed is a fairly
sensitive microammeter.

When a reacting diode is cm-
ployed, as in the accompanying dia-
gram, a milllammeter may be in-
serted in the anode circuit in the
ordinary way, but, although it will
show the efiects of tuning, etc., it
will not give a direct indication of
the action of rectification.

METALLISED]
® &

In no branch of radio has progress been more continuous.
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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, £.C.4, and must be aczompaniel by the writer’s name and address,

A Birthday Message.

“I' would be remiss of us to let the celebrutions of the coming

of age of The Wireless World pass without a word of cou-
gratulation, -

We hLave always bLelieved. and still believe, vour excellent
publication has an appeal of immense value to those within
the industvy as well as to the great geneval public. .

Although it is only five years since we entered the field of
electrical reproduction and’ thus became allied o yon, our
assoglations reach hack to the first issue of 7'%e Iireless World,
for our ultimate aim, the perfection ol reproduce] sound, has
lieen common to us hoth.

The only difference hetween us has been that for thirty-two
yeavs are have been striving to bnild commercially the ideal
instrament  for reproducing home entertainment, ~whilst  for
twenly-one years you have been guiding the public in choosing
the best of thess instraments, In addition tu keepiny people in
tonch with the maveh of progress you have also shown them”
how to put the latest developments’ of radio into practice for
themselves

We must also congratulate you on vour policy of nubiased
eviticism, o poliey of real assistance {o the industry and one
which we ave confident is Lirgely vesponsible for the position
The Wireless World holds in the minds of its readers.

[ feel sure that in vears o come, when we can send vou
congratulations on the bi-centenary of your paper, the pleasure
given to  His Master's Voice” (hen will not be greater than
the pleasure that is being given to us now.

London, W.1. THE GRAMOPHONE CO., LTD.,

Richard Haigh,

Manager, English’ Brauch.

The First Amateur. ?
ITH reference to “ Free Girid's ™’ paragraph, “ Were You
Fivst 27 in L'he Wirelexs World of Mareh 23rd.

In 1898 I built a coherer, receiver, and spark transmitter, of
which T enclose a photo. Infortunately, the original Sienmiens
relay was not available, and 1 substituted another of later date
for purposgs of the photo.

This *“set * was worked without aeriat or ewrth from a din.
spark coil, and signals were received on the Morse sonnder over
a distance of about 70 yards!

The colierer was hiome-nade, and the de-coherer was made from
an old electric bell. the dry batteries heing contained in the hase.

I'he coherer-operated receiver and spark transmitter
built by Col. Dennis in 18¢8.
L made this ““set’" after attending a lecture given in the Royal
Dublin Society Theatre in Dublin by Professor Molloy, young
Marconi being on the stage with the lecturer and operating the
experimeztal apparatus, with which Morse signals were seut from
the stage and received on a Morse printer in the balcony.
At sixty-seven I am still an active amatenr !
Baltinglass, M. C. J. DENNIS,
Co. Wicklow, Colonel.
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Is 5,000 Cycles Enough?
against the

WISH in haste to protest ag moss Philistinism

ot your covvespondent F. R. Merdler and the shallow
sophistry by which he contends that we should sacrifice the
higher ‘musical frequencies **in the best interests for the
future progress aud popnlarity of the radio instrument.”

He snggests that we should = cut off the top " and leave (he
poor truncated body of imusic, from which the soul has fled.

There is no doubt that to a sensitive person silence, reading
ae conversation arve infinitely preferable to mutilated music; hut
music with the song of the violin and the ving of the piano
and the tull glory of each instrument of the wvrchestra is a
never-ending joy.

[ am not theorising; 1 am speaking from experience of hoth
kinds of veproduction,

It 15 now practically impossible to buy a cammercial receiver
which does not alternate the higher musical frequencies to a
degree which vobs music of its jov and beanty; and ost

published cireuits are infected with the some plague. Tf the
pestilence spreads to the transmitting end, wireless will cease
te he o way of receiving mnsic,

Rughy. S. B BALLEY.

Regional Scheme and National Broadcasting
Service.

I READ with interest your correspondent’s remarks upon the
tegional Beheme amder ¢ Broadeast Brevities ” in vour

issue of March 16th, and wonld like, with vour permission. to

recall wny recent letters concerming a National Broadeasting

Service,

Tt has for many years been my opinion that the ultimate soln-
tion ta the national broadcasting problem lies not in the multi-
plication of high-power transmitting stations, bt rather in the
development of super-selective, high-quality veceiving apparatns.
This order has, unfortunately, heen prevented hecause hitherto
the veception of programmes hax heen in the hands of the public,
and,as a consequence, the development of high-grade receiving
apparvatus has been vestricted by the liwmits iniposed by the
public as to size, price, and euse of manipulation. Thus the
broadeasting wuthorities have had no alternative but to erect
their transinitting stations where the public demand has required
theni. It is rapidly becoming evident. however, that a halt
must be called 1f it be desired to stay European Inoadeasting
from making rapid strides towards o state of chaos similar to
that which existed in the United Stutes a lew years ago before
the advent of the Federal Radio Connuission.

The time has come. 1 think. when serious attention should
Lie given to the reception side of the problem. since the Regional
Neheme in its present form is wiable to provide 100 per cent.
reception to all listeners or to provide satisfuctory alternative
progrannmnes. and 1 have recently  had  the opportonity  of
advaneing, through the courtesy of vour columns, a scheme
which will, T hope. assist in preventing the impending state of
stugnation, and which will prove to lie of material advantage to
both the authorities and public alike from the point of view of
revenue and of service.  Under this scheme, good guality. inter-
ference-free reception would be possible to every listener. since
the actnal reception would rest in the hands of a technicul staff
cquipped with sufficient apparatus to cuable them .to sapply
the listener with broadeast matter at a predetermined volume
level.  Not only this, but iny alternative programme. either
British or Continental, conld also be supplied at the sume
standard volume level.

I appreciate that a few isolated dealers and private compunies
have, in fact, been operating such a service for some time past,
but it is my opinion that, in order to preveut the Resionul
Scheme from ¢ eating its own head off.”’ the authorities would
do well to adopt the scheme universally.

Goodmaves, Issex. THOS. L. STANTON,

A 48
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