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SUPPLYING TECHNICAL DATA WITH
APPARATUS.

W1l discussion of the question ol the advisability

l and practical utility of adopting a uniform system
ol valve nomencliture which will indicate the
general characteristics of valves, revives interest also in
the more general consideration of whether it is not desir-
able that more data concerning all components should be
supplied by the manufacturer. The valve, of course,
1 an outstanding example because, without knowing the
technical characteristics ol a valve, 1t is 1mpossible to do
justice either to the valve or to the set in which it is used
We must know the purpose for which the valve has been
designed before we can use it intelligently in any receiver.
Now, proceeding with the example of the valve, we
believe that there must be an enormous number of cases
where valves give a disappointing performance simply
for the reason that the user has not been supplied with
the necessary information as to the characteristics of the
valve, or perhaps a certain amount of information may
have been supplied in the carton in which the valve was
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originaliy contained, hut there is nothing on the valve
itselt to indicate its characteristics.  Some permanent
form of marking on the valve itselt is the only satisfac-
tory solution of the difficulty. With sets which are pur-
chased ready made, with valves already in place, not much
ditheulty is likely to arise because, for when a replacement
1s neeessary, the owner of the set would naturally see to
it that he obrained a valve whirh corresponded with the
one originally in the set, but if the set is home-built, or
if the awner of a purchased recetver «lecides to experiment
a Iittle for himself, then it immediately becomes impera-
tive that the full data concerning the valve should be
available to him.  Wheve, too, the valve is required
delinitely for experimenal work, the need for this infor-
mation is all the greater.

A Point Deserving Consideration.

I'he same argument applies with almost all the other
components. 11 when lixed condensers were supplied, in-
stead of being given their capaxcity value we were told
that they were ‘ grid condensers '’ or *“ H.'T. shunt con-
densers,”” we should be very ill-satisiied with such a sub-
stitute for the information we ordinarily require.  Trans-
tformers and chokes, too, should be clearly lahclled with
ajl the technical data likely to be needed in deciding
upon the suitability of a transformer or choke for any
purpnse. It may be argued that technical information
of this kind is not required by the majority of users, who
are not sufticiently skilled to be able to interpret it even
if it were supplied to them. Such people can, however,
ignore the information 1f 1t is of no value to them, but
this argument does not, in our opinion, relieve the manu-
facturer from the obligation ot supplying the data for
those who may require it.

Many of our readers who, of course, it is understood,
are interested technically in wireless, have written to us
from time to time expressing regret that manufacturers
in their announcements often fail to indicate ecssential
facrtors relating to their valves and components. The
technically interested section of the public does not want
to know that a certain valve has ‘“ the world’s best fila-
ment *’; such prospective huyers of valves would never
purchase one on the strength of sucly a claim unless the
other characteristics of the valve were such as would meet
with their particular requirements.

\We commend to those responsible for the production of
our valves and component apparatus for wireless receivers
to give consideration to these requirements, the supply of
which we are conlident will enhance the reputation of
those manufacturers who provide 5t and be of very great
benelit to the user gencrally.
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How Newspaper Illustrations are Telegraphed.
New Process.

ICTURE transmission as an adjunct to the produc-
tion of the daily newspaper has been the subject of
much experiment for many years.  Although on

occasions demonstrations and tests have proved modler-
ately satisfactory, the ability of the several systems to
provide a reliable commercial service has not been main-
tained and only recently has practical phototelegraphy be-
rome a fait accompli. Our leading daily newspapers hav-
ing recently claimed an extension of their news facilities
by way of telegraphing illustrations both by wire and
wireless, interest turns to the technical details of the
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posited insulating image on a conducting surface. ILither
a metal stylus or a péncil of light analyses the mage as
it is rotated on the cylinder, and by means of a spiralling
action the picture is slightly shifted on after each revoiu-
tion of the cylinder. Between transmitter and receiver
there may exist amplifying and oscillating valves, line
and radio circuits, until a similar rotating drum to that
at the transnutter is reached upon which the image 1s to
be formed. Tt is obvious that the cylinders at transmitier
and receiver must rotate in perfect synchrony, and herein
lies one of the principle difficulties standing in the way

apparatus being employed. ol commercial  phototelc-
Picture transmission must ) . graphy.

not be confused with tele- Receideesi LG (TN eel STk Do MORN R T s During recent months con-
vision, which demands the mission of‘pzctures 1“>y h:""e wndiglesshis l(l(llca"ve ,of b siderable advancement has
transmission of many com- RICSTERS bel,"g 1 i3 ), ,lotol'qegrap U NI ,.Ied‘p w“fres been made 1n the Karolus
plete pictures per second of unless perfect cannot be utitised for newspaper illustration. system!, and it is probably

the changing image. In the
many articles which have ap-
peared 1 this journal from
time to time describing the
practical methods of picture
transmission, the term ‘‘ phototelegraphy ”” has been ap-
plied, and one should guard against the use of the term
‘“ telephotography *’ in this connection, a word, unfortu-
nately, so frequently used. "Telephotogra ohy relates. of
course, to the use of telescopic lenses in photographic
work.

All present-day systems of picture transmission, and
there are several in use, such as the Ranger-Marconi,
Western Electric, Thorne-Baker, Belin, Siemens-Karolus.,
etc., consist of traversing the image either luminously ar
electrically. The image is invariably mounted on a cylin-
der as an original photograph, a transparency or a de-

Important developments of the past few months have advanced

the scope of picture transmission bevond the experimental

stage and the new equipments are now capable of giving
reliahle commercial service.

the most perfect apparatus
available to-day.  Pictures
to be telegraphed by this sys-
tem are not prepared in any
special manner, and if ef
suitable size are artached directly to the transmitting
cylinder.  This is mounted vertically and traversed by
rotation by a narrow pencil of light which is regulated
by focussing lenses and diaphragms, and reaches the pic-
ture through the centrical opening in a Schroter photo-
electric cell.  Light falling on the white parts of the
photograph is dispersed and thrown back on to the light-
sensitive deposit in the cell creating a minute difference

' Siemens-Karolus felefnn]\en System.  Siemens-Schuckert
(Great, Britain), Ltd. The writer is indehted to Mr. L. Hermes,
formerly of the Marconi Company, for providing facilities for
gathering the technical data contained i this avticle.
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Phototelegraphy. —
of potential.  The potentials developed ohviously depend
upon the brilliancy and colour of the parts of the image
as it is scanned.

A steadily changing potential created by the light and
shade portions of the picture would be delivered by the
photoelectric cell were it not for the introduction of a
rotating disc with holes interposed between the image and
the source of light. By this means an interrupted current
varying in amplitude, depending upon the extent of illu-
mination, is produced by the cell, which can bg magnitied
by valve amplifiers or used to modulate a valve trans-
mitter. Both for line and radio transmission amplifiers

MODULATING

v
GRID CIRCUIT OF
QSCILLATOR -
- (

Schematic diagram of the Karolus transmitter. A beam of light
is focussed upon the revolving picture, the reflected light illumi-
nating a photoelectric cell the output of which is amplified and
passed to radio or line telegraph equipment.
caretully designed to avoid dis-
tortion of wave form are situ-
ated at transmitter and receiver.
Neglecting for the moment
the process of synchronisation,
the ampliied potentials are
passed to a Kerr cell, and it is
this device on which the suc-
cess of the system mainly de-
pends. It is a small glass cell
containing  nitrobenzine  into
which two small plates are in-
troduced forming a condenser
with nitrobenzol as dielectric.
The two plates arc set up so
that a beam of light can pass
right through the cell, travers-
ing that part of the dielectric
mmmediately between them. A
pencil  ¢f light  linearly
polariserl by a Nicol prism
1s passed between the plates,
and the effect of applying a
potential across the cell is to
rotate the plane of polarisa-
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At the receiver the amplified potentials are fed to a Kerr cell
Jdnterposcd in a beam of light, tocussed upon a revolving cylinder
carrying a sensitised wrapping.

tion.  Simply explained, a source of light mav be viewed
through a pair ot Nicol prisms say, conveniently arranged
at either end of a small tubular brass mount. Light can
only pass through when one prism is rotated to a par-
ticular position with regard to the other. If, now, the
Kerr cell is interposed be-
tween the two prisms and a
constant potential applied
across its plates, light will
only pass through the prism
cell and prism if one of the
prisms is rotated to take up
a particular position with re-
po card to the other. If the
- | potential is now taken off the
kg cell the prisms appear to

-~

,

A set of apparatus with control board gnd outgoing line equipmeni. The standard equipment

includes a valve voltmeter.
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Phototelegraphy.
become opaque to light
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unless one is slightly re-
adjusted by rotating it
1t is thus obvious that the
cell interposedd in the
polarised pencil of light
acts. like an electrically-
operated shutter and de-
pending upon the original
adjustment of the Nicol
prisms can be made to
pass or obstruct the light
when a potential is ap-
plied across the plates of
the Kerr cell.  The effect
on the pencil of light by
way of either reducing or
increasing its luminosity
on passing through the
Nicol prisms (depending
on whether a positive or

negative image is re
quired) varies with the
potential difference ap

plied between the plates
of the «cell. Varving
shades of half-tone are
thus obtained after pass.
ing through the Nicol
prisms and Kerr cell, the
light falling upon a cylin
der covered with sensitive
film or paper where it re-
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Courles) “ The Daily

constructs the original pic-
ture.

"The synchronisation be-
tween transmitting and
receiving cylinders is in
dependent of the transmission of a
frequency or controlling impulses between the

on the right.

synchronising
two
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It is sometimes quicker and certainly more accurate to transmit

tabulated figures by phototelegraphy. This * line” illustration

was made from a ** half-tone ’* image transmitied on the Berlin-
Vienna circuit.

These pictures were Lransmitied over the telegraph circuits between Berlin and Vienna.
of the results can be ganged by comparing the above original and transmitter portraits, the latter being
Chinese characters which, of course, cannot be transmitted by Morse code can be sent

Sketch.

The perfection

successfully by this system.

-

Such
¥

instruments such is as sometimes adopted. syn-
chronising signals are either interposed in the ‘‘ picture
signals ”’ after each rotation of the cylinders, sent over

separate circuit or superimposed by the use of dual
transmission on a common circuit.  Although the trans-
mission of synchronising signals eftectively holds the
transmitting and receiving machines in step, ir brings
about a reduction in speed of transmission as well as call-
ing for the use of special relays. In the Karolus system
synchronising is obtained solely by the aid of tuning
forks fitted to the transmitter and receivers, for several
sets can, of course, be arranged to receive simultaneously

Valve-maintained Tuning Torks

The forks are maintained in vibration by means of
valves, the action being that a potential set up by the prong
of a fork moving in a magnetic field near a coil of wire
is applied to the grid of the valve. while another coil is
energised by rthe fluctuating anode current and maintains
the fork in motion. A variable condenser connected
across either of these coils serves also to slightly modify
the frequency so that a critical adjustment is conventently
possible. Temperature changes which would, of course,
produce an appreciable change in frequency, are avoided
by the use of a thermostat.

B 10
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Phototelegraphy.—

The valve maintained tuning forks at transmitting and
receiving sets provide an alternating current of fixed fre-
quency which is amplified and used for controlling
alternating current svnchronous motors.  In itself a small
synchronous motor does not provide sufficient power for

operating the apparatus, and it is, therefore, directly
coupled by a common shaft to a D.C. motor.  Should
the D.C. motor run shightlv too fast, the A.C. motor

acts as a generator, and inasmuch as the power generated
is absorbed Ly the amplifving valve of the tuning fork,
a breaking effect results. On the other hand, the A.C.
motor can absorh power from the amplifying valve and
thus speed up the D.C. motor should the larter be set to
a too low running adjustiment.

Coupled to the shaft of the D.C. motor is a white card
disc carrving a number of black lines. This disc is
illuminated by a neon lamp bridging the A.C. output of
the valve-operated tuning fork. When the motor is run-
ning correctly in step with the A.C. supply and illumi-
nated by the fluctuating light {rom the neon lamp, the
markings on the disc appear to be stationary. This
stroboscopic method of checking motor speed gives an
immediate visual indication of anv error in svnchronising
should it arise.  When once set, however, adjustment re-
mains constant for a prolonged period.

Transmitting a Picture in 15 Seconds.

Not only must the transmitting and receiving cylinders
revolve at the same speed, but must also take up similar
positions 1n rotation, or otherwise a picture would be
formed across the join in the sensitised paper at a
receiver.  The correct position is indicated by the sending
out automatically from the transmirter of what might be
called a “ylasing signal.”” prior o the scanning ot the
picture. A small neon lamp rotates on the cvlinder at
the receiver and flashes with the phasing signal, and it
is onlyv necessary to momentarilv arrest the cylinder so
that flashing cccurs agamst a fixed mark.  In addition,
this neon lamp phasing signal checks svnchrony, for
should the ¢low move a little 10 one side or the other
the tuning fork will need slight readjustment bv means
of the variable condenser. 1t is understood that such
readjustment is scarcely necessary more than once a day.

Precise synchronising can be cffected bv even more
accurate means, tor the actual tuning tork A.C. can be
sent out and applied to the neon lamp of the stroboscope,
so that the disc with its lines, which is driven by the
motor of the receiver, mav be perindically illunminated by
the alternating potentials of the transmitter.  Shght ad-
justment of the variable condenser is made until the disc
is seeminglv motionless

Five different speeds of rotation of the cylinder are
obtainable, and rhe actual time taken to transmit a pic-
ture 1o x 10 cms. can he arranged to be 4, 2, v, § or £
minutes.  The maximum size of pictures which can be
accommodated is 18 x 26 cms.

It is interesting to note that each equipment is fitted
with a valve voltmeter and immediate readings can be
taken of the outgoing potential of a transmitter, its per
centage modulation as well as the peak potential fed to
the Kerr cell. Tt should he noted in connection with the
Karolus system, that one of its most important features is

B 3"
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that light and shade is obtained by a continuous variation
of the amount of light falling upon the sensitive paper,
as compared with other systems where light and shade is
produced by an assemblage of a varving number of
points per unit of area. There are no moving parts oper-
ated by the picture signals, so that the apparatus acts

The apparatus is no lenger in an ex-
perimental stage as is exemplified by
this view showing lamp, cylinder and
synchronised driving equipment.

without inertia, the speed of transmission depending en-
tirely upon the electrical properties of the Iink between
transmitting and receiving stations.  In addition, the pic-
ture to be transmitted requires no special preparation,
while successful tuning-fork synechronising avoids the
wasted transmission ol synchronising signals.

NArrangements have  already  been entered into  for
installing transmitting and receiving gear in the London
and provincial offices of certain of our duily newspapers,
and it is not anticipated that operating or maintenance
difficulties will arise in conducting a commercial service.
Wire and wheless transmitted pictures received from
distant parts and relaved between local centres will bear
no mark revealing the processes to which they have been
subjected, and any suggestion of novelty must of neces-
sity disappear for the svstem to be a success.

¥F.H. H.

www._americanradiohistorv.com


www.americanradiohistory.com

- Wireless
World

360

APRIL gth, 1928.

VOLUME CONTROL.

Methods of Reducing Signal

much time should be devoted, on the one hand, to

increasing the sensitivity of wireless receivers,
while, on the other, a good deal of thought is applied
to the devising of methods whereby a considerable pro-
portion of the amplification so hardly won may be thrown
away. In this matter, however, the wireless designer
can make out a good case for himself; it is a fact that
some form of volume control is necessary for every re-
ceiver unless it is known definitely that the set is to be
used under conditions where it cannot be overloaded by
signals from the nearest station. Lven this exception is
not a perfectly valid one. for such a set wilt not be really
satisfactory, as clearly it can-
not have any ‘“ margin of

PERHAPS it may seem a little inconsistent that so

Intensity. By “RADIOPHARE.”
at the wrong end ; however, it cannot be denied that it is
convenient, and it is certainly helpful when but a small
reduction is required. Generally speaking, it is best to
apply a volume control to the detector output, or, even
better, before its input.

Detuning is liable to introduce interference troubles
and also distortion, although this latter will only be pro-
duced if one of the circuits i1s detuned by a few kilo
cycles; the rule here is that the detuning must be
thorough if it is to be unobjectionable.

We now come to more satistactory methods. In the
pre-detection category we have the control of H.I'. fila-
ment brilliancy (which must not be confused with the dim-
ming of all hilaments, which
has already been deprecated).

safety.””  The need for

. . C

volume control will be obvi- £

ous if we realise that rhe AE e
H.F. voltage due to a power- o
. o . R SWITCH e
ful station which is devel- <
oped across a tuned aerial a
coll may amount to some § £ -
or 6 volts at three or four o— s

miles, while a distant station
may produce but a few hun-
dredths of a volt in the same
position. Now, in the ab-
sence of interference, it is
possible for both distant and
local stations to give good
loud-speaker reception, but
clearly the amount of over-
all magnification which must
be applied to each signal will
be widely different. Volume
control is, after all, nothing

It provides a convenient-and
continuous  regulation  of
volumie, except in the “ wipe
out 7 area  surrounding a
transmitting  station. Tt is
clearly not applicable to
detector-L. 1. sets; for these
the method shown at (¢) in
the accompanving diagram is
recommended. A small vari-
able capacity, C, with a low
minimum (a neutralising con-
denser witl o) is joined in
series with the aerial, with a
switch for short-circuiting it
when full volume is required.
Alternatively, a  separate
aerial terminal or socket may
be fittedd.  When the con-
denser s set at a low value
intensity is consilerably re-

PRIMARY

=

(b)

more than a method of reduc-
ing amplification.

Let us first consider some of
the incorrect methods which are often adopted with a view
to preventing overloading. Dimming the filaments of all
the valves 1s definitely wrong; by doing this the propor-
tional frequency amplification of the L.I°. amplifier is
generally changed, due to an increase of valve impedance,
and at the same time the working straight part of the out-
put valve characteristicis reduced, almost invariably out of
proportion to the vreduction in signal input. 'The insertion
of a variable resistance in one of the tuned circuits is also
open to serious objection, as selectivity will be reduced ;
if we are in the immediate vicinity of one station and
remote from any other, this Joes not matter, hut nowadays
one should budget for the future, and, assuming the early
inauguration of the ‘‘regional’ scheme-—perhaps rather
a rash assumption—anything which tends to impair selec-
tivity cannot be tolerated.

The connection of a variable resistance across the loud-
speaker windings amounts realty to tackling the problem

Volume control connections.

Ry,

In circuits (¢) and (d) anode resist-
ance, grid leak, and damping resistance are lettered respectively

R.,

duced, but the arrangement
is not of much value when
incoming signals are so strong
—or the receiver so sensitive—that the energy picked up
by coils and wiring is sufficient, after amplification, to
produce overloading.

Post-detection methods are shown at (2), (¢), and (d).
I'or (b) a frst-stage transformer with some four or five
tappings is required, a switch being connected so that a
chosen proportion of the total voltage developed across
the winding mayv be applied to the first L.I°. grid.  As
an alternative in a transformer-coupled amplifier, a vari
able resistance of high value may be connected across the
secondary, but this plan should be adopted only when it
is inciuded in the design. The well known ‘“anode
potentiometer *’ device, as applied to a resistance ampli-
fier, is shown in diagram (c); its action is essentially the
same as that of the tapped transtormer. The grid
potentiometer () operates on the same principle, its ap
plication being restricted only by the limited number of
suitable high-resistance potentiometers on the market.

B 12
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The Design of Receivers Without High=frequency Amplification.

ey

By A. P. CASTELLAIN. BSc., AC.G.l, D.I.C.

HE problem of the design of a receiving set ot
emplaying high-frequency stages, from the point

of view of equal ease of control using any length
or type of aerial, is one which appears to have received
much less attention than it deserves, especially in view of
the popularity of such receivers.

Receivers emploving correctly designed efficient H.JF.
stages are practically independent ol the type of aerial
employed as regards their stabilitv and case of control,
and therefore will not be considered in this article, A
very large number of stations may be received to-day
with a singlz-valve receiver on headphones, and should
two stages of L.1", amplification Le added a loud-speaker
can be satisfactorily worked provided an outdoor aerial
1s used.  In most cases a condenser is used for reaction
control with some form of fixed reaction coil, and so
long as it is possible to oscillate over the whole range of
the main tuning condenser the set is usually considered
satistactory.

Erratic Reaction Control.

However, cases have arisen where a set of this tvpe,
while perfectly satistactorv on one aerial, will refuse to
oscillate over the whole of its range with another aerial,
even when the Jatter aerial is known to have insulation
Levond suspicion.  In such cases the second aerial is
also usuaily more etficient than the lirst for wavelengths
over which reaction control can be obtained.

Another thing which may happen is that two exactly
sumilar sets on two different aerials will be totally dif-
ferent in their ease of control—one may require a small
Lut stealv increase of reaction capacity with increase of
wavelength, while the other may require only a small
variation of reaction over part of its wavelength scale
but a large and rapid variation over the rest of its scale,
although being able to oscillate all over the scale.

The efiects above described are obviously in some way
duc to the aerial system, and 1t would be decidedly
advantageous to find some simple solution of this diffi-
‘culty. . In order to investigate the problem a single-
valve receiver was built on the lines of the Three-valve
Radio Gramcphone receiver recently described by the
writer

The circuit of the single-valve receiver is given in
Fig. 1. L, ishe grid coil tuned by C,; L, is the reac-

B 13

tion coil, with C, rthe reaction condenser and L, the
aerial coupling coil.  The only substantial difference
between this receiver and the corresponding part of the
Radio Gramophone set is the size of the reaction con-
denser (,, which was of smaller total capacity in the
case of the single-valve set. This difference was only
made as the writer happened to have the smaller con-
denser available, and the only difference that will be
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Fig. 1.—The circuit arrangement of the single valve receiver used
in obtaining the curves shown in this article.

s

made due to its use Is that the variation of reaction wiil
be over a larger number of degrees on the smaller
condenser

Design of Coils.

The particular arrangement of the coils L, I., and L,
used for the Radio Gramophone receiver is shown in
Yig. 2, and was arrived at alter experimenting to find
the Lest arrangement for constant or nearly constant
reaction setting over the whole wavelength range (z23o0-
510 metres approx.) ot the receiver. The various points
that must be considered in the design of such a set will
be Jdealt with in order. Firstly, to obtain as large a
wavelength range as possible with a given coil, it is
necessary to obtain as large a variation of tuning capa-
city as possible. 1f the aerial is connected to the grid
enid of the coil so that the aerial-earth capacity is in
parallel with it, the minimum capacity across the coil con-
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Smooth Reaction Control.-—

sists of the aerial capacity plus the minimum capacity of
the tuning condenser plus the strays due to the valve and
wiring and the self-capacity of the coil, totalling probably
Letween 300 and 400 micro-microfarads. The maximum
capacity across the coil will be the above capacity plus
the difference between the maximum and minimum capa-
cities of the tuning condenser, say, about 450 micro-micro-
farads for a usual case.

350

459 77 359 o just

352

over 2 : 1, giving a wavelength range of about 1§ : 1 (7.e.,
the maximum wavelength is about 1} tiines the minimum).
The wavelength range may be increased by reducing the
effective aerial capacity, the maximum range being ob-
tained when the latter is reduced to zero. If this reduc-
tion be obtained entircly by the use of a small scries
condenser a definite limit will be found to the amount
advisable owing to serious loss of signal strength when
very small series condensers are used. On the other
hand, if the aerial is coupled Ly means of a coil so con-
structed and positioned that the coupling is entirely
clectro-magnetic, then the wavelength range will still be
as large as possible and signal strength not reduced.

The capacity ratio is thus about -

14 TURNS

55 TO 60 TURNS 23 TURNS

!

GRID AERIAL €EARTH REACTION

CONDENSER

PLATE

Fig. 2.—Details of the coils which are supported on a 3in.
‘ Becol '’ former.

A spaced coil of fine wire, as used in the Everyman
F¥our and the Radio Gramophone receivers, comes very
close indeed to this idecal, the residual capacity hetween
the coils being very small indeed.

Other advantages besides increase of wavelength range
are obtained with a loosc coupled aerial, namely, that
the setting of the 7uning condenser for any given station
is practically independent of the length or type of aerial
used, and also that the receiver is very much more selec-
tive than one with a direct-coupled aerial.

So much for the type of acrial coupling. The next
point to consider is the design of the main tuning, or grid,
coil. For good selectivity when reaction 1s 7o/ pushed
to the absolute limit, 1t is essential to obtain a low re-
sistance tuning circuit. This point has been clearly shown
by the writer in a recent article.!

The use of a loose coupled aerial circuit reduces the
damping of the closed circuit L, C; (see Fig. 1) due to
the aerial resistance quite appreciably, but there still re-
mains the possibility of damping due to the presence of

' The Wiseless World, December 7th, 1627.
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the reaction coil I., in close proximity to the coil L, and
also the damping due to the detector valve. As will be
seen later, the reaction coil L, consists of few turns ot
wire, and its damping effect may be considered prac-
tically negligible with the type of construction adopted.
‘There remains the damping due to the valve. It is obvi-
ously not worth going to the trouble of constructing a
very low-loss circuit for L, C, if considerable losses are
going to be introduced by the valve.

If the valve is used as an anode bend rectifier, then
its loading effect on the circuit will be negligible on the
waveband considered (above zoo metres), provided that
the grid bias is greater than the peak signal voltage.

If the valve is used as a grid leak detector then there
will be a definite loading effect due to the valve, the
percentage loading varying with the actual signal volt-
age, decreasing with increase of signal voltage for normal
values of the latter.?

Leaky Grid Detection and Loading.

The same valve will, however, give very much greater
sensitivity when used as a grid leak detector, and this
increase of sensitivity in a large number of cases more
than compensates for the loss due to the loading. I‘ur-
ther, although increased sensitivity may be obtained with
anode bend rectification by using a valve of high ampli-
fication factor, yet it will be found necessary to use much
higher H.T. values for the latter, which, again, may
constitute another disadvantage.

It is possible to obtain a very high degree of sensitivity
with no loading by the use of a four-electrode valve as
an anode bend detector on low H.'T. values, but this
is not considered quite relevant to the present problem,
and will be discussed in a future article. The valve,
therefore, will be used as a grid leak detector, so that it
will not be necessary to go to the reflinement of using
Litz wire for the grid coil or for keeping accurately to
the shape theoretically necessary for the lowest high-fre-
quency resistance. However, since quite a large propor-
tion of the H.F. resistance of a circuit can be caused
by the turns of the coil being very close together, it will
be as well to space the turns, especially as a ribbed type
of former (such as the Becol or Colvern) enables this
to be done quite easily, the point being that, although it
is not necessary in this case to go to the limit in reducing
H.T'. resistance, yet the latter should be kept as low as
possible consistent with ease and cheapness of construc-
tion.

A usual and suitable diameter of former is 3in., which
cives a grid coil of 54-60 turns spaced approximately 18
to the inch. A suitable aerial coil will have 10-15 turns
of fine gauge wire wound on ¥in. separators. This coil
must be wound over the low potential or ‘‘ earthy ”" end
of the grid coil, and the turns may have any convenient
spacing which does not crowd the wire. The coil may
be tapped so as to reduce the aerial coupling if desired.

In describing the Radio Gramophone Receiver, already
referred to, the writer discussed at some length the various
types of reaction which might be emploved, showing

2 Anode Bend or Grid Rectification? The Wireless World.
February 22nd, 1928.
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Smooth Reaction Control.—

finally that capacity reaction with a small fixed reaction
coil and a comparatively large reaction condenser is pre-
ferable for ease of control to almost any other form where
a large wavelength range is required to be covered with
one set ot coils.

The actual reaction coil consists of 23 turns of wire
spaced similarly to the grid coil, and commencing at a
distance ot about 4in. to $in. from the latter, as shown
m Iig. 2.

To show whether the design is suitable, /.e., that it
does give either a constant setting or a uniform change
of reaction over the whole waveband covered with the
ndin tuning condenser, the curve No. 1 in Fig. 3 was
plotted.  This shows the setting of the rcaction conden-
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Fig.3.—Curves showing reaction setting required just to oscillate
(1) with no aerial, (2) with a high-capacity aerial.

ser required for oscillation just to commence. In order to
show up mrregularities as far as possible, a P.M.2 valve
with 16 volts H.T. was chosen. (If readers carry out
this experiment it should be done in the morning or at
such other times as will cause least interference )

Curve (1) in I'ig. 3 is taken for the set without anv
aerial connected, and it shows that the reaction control
involves a uniform change. 'I'he curve obtained with the
writer’s normal aerial had a very slight droop at the longer
wavelengths, tending to make reaction more constant.

On connecting the receiver to a fairly long high-capacity
aerial (within the P.M.G. limit), the interesting curve
No. (2), Fig. 3, was obtained. This shows that the re-
ceiver will not oscillate at the bottom end of the tuning
condenser scale.

Since curve (1) shows that this 1s not due to the in-
ability of the set to oscillate at all at these wavelengths,
it follows that the load due to the aerial must here have
very seriously increased. The explanation which at once
occurs to the mind 1s that the aerial system is resonating
somewhere in these lower wavelengths, and due to this

B IS5
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the load imposed on the valve is so much that it camot
oscillate with the H.T. supply available.

In order that no interference with reaction control
may be experienced due to aerial circuit absorption, the
latter must he made to resonate either well above or well

—
i :/ FILAMENT
[

|

TO
PLATE

(a) PLATE ’ ®

Fig. 4.—(a) Loading inductance L, and (b) series capacity C, have
been added to obtain curves shown in figures 5, 6 and 7.
below the waveband covered by the tuned grid circuit, or
any resonance must be very highly damped. The aerial
system consists of aerial and earth and the aerial
coupling coil.  If the aerial is to resonate at a wave-
length above the maximum of the grid circuit, then its
inductance or its capacity, or hoth, must be increased.
The total inductance in the aerial circuit is quite small,
so that it will probably bLe more convenient to increase
the inductance by inserting a coil L, in the aerial lead
as shown in Fig. 4 (o) rather than to increase the capa-

city by shunting L, with a very large condenser.
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Fig. 5.—Curves showing reaction setting required just to oscillate
with the high-capacity aerial and a loading inductance L, of (3)
200 microhenries (4) 2,500 microhenries.
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Smooth Reaction Control.—

In Figs. 5 and 6 are shown three curves for three (lif-
ferent added inductances, curve (3) being for 200 micro-
henries, curve (1) for 2,500 microhenries, and curve (5)
for about 300 microhenries in series with the aerial.
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Fig. 6.~~Curves similar to those in Fig. 5, but with L, of 300
microhenries (5). Curve 1 with no aerial is shown for comparison.

While curve (2) for the aerial alone showed a reson-
ance about jo° of the tuning condenser, curve (3) shows
a very decided resonance at about 140°, while curve (3)
shows a resonance just ahove 180° bhut not sufficiently
above to prevent interference with the reaction control.
It would appear that about soo microhenries would be
sufficient.  When a large inductance is used, sufficient to
give resonance well off the scale, as is shown in Fig. 4,
then the reaction control becomes uniform again.

Unfortunatelv, however, as might be expected, the ad-
dition of large loading inductances in the aerial circuit
will cut down the signal strength quite considerably. This
may be minimised by connecting a resistance across the
loading inductance, as shown in I'ig. 4 (a) by R,, and
1 comparativelv small coil. such as is used in curve ()
may be used with a damping resistance which will ténd
to make the reaction control more uniform. However, as
will be seen later, this is not the best connection to use
on wavelengths above 200 metres, but the curves shown
are interesting from the point of view of short-wave re-
ceiver design, where the aerial naturally resonates (if of
norimal size) above the waveband it is desired to receive.

It the aerial is to resonate below the reception wave-
band, then its mductance or capacity must e decreased.
The only convenient way of reducing the inductance of
the aerial system is by reducing the number of turns in
the aerial coupling coil, and if this is reduced too much
a serious reduction in signal strength will result.

The capacity may be reduced by including a series con-
denser in the aerial lead, Cg, as shown in Fig. 4 (5).

In T'ig. (7) are shown two curves of reaction setting

APRIL yth, 1928.

with two values of series capacity, C,. Curve (7) shows
the aertal with 2zoo micro-microtarads in series. This has
reduced the main resonant point below the tuning con-
denser zero, but not sufficiently so to stop interference
with the reaction control, while curve (6) shows that
with 100 micro-microfarads in series the high capacity
aerial will resonate well below the bottom of the scale
leaving the reaction control as it is with no aerial.

Reduction in signal strength is quite small, even with
100 micro-microfarads in series with the aerial, and the
addition of capacity in this way appears to offer the best
solution to adapt the circuit described to any type of
aerial within the P.M.G. limits.

A very convenient type of condenser to use for this
purposc is one known as a ‘‘ Pre-set ”’ condenser, which
1s of about the same size as an ordinary fixed condenser,
but has a screw arrangement for compressing the plates,
thus varying the capacity. This condenser should be put
in the aerial lead and adjusted until the reaction control
at the lower end of the scale is reasonably uniform.
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Fig. 7.—Reaction setting for receiver just to oscillate with the
high-capacity aerial and a series condenser C, of (6) 0.0001 mfd.
and (7) 0.0002 mfd. capacity.

If any reader is having trouble with the reaction con-
trol of the three-valve Radio Gramophone Receiver, or of
any reacting detector receiver in which the reaction control
is intended to be uniform or ‘‘ smooth,”’ he is advised to
insert either a o.ooor mfd. or preferably an lgranic or
Formodenser Pre-set condenser of maximum capacity
about 0.00025 mfd. in his aerial lead, and adjust as above
described.

A point that should not Le forgotten is that a uniform
reaction control leads to quick searching for stations with
much less possibility of interference than with a set having
an irregular reaction control, so that, even if the set will
oscillate over its whole waveband, it is well worth while
examining it to see if its control cannot be simplified on
the lines which have been suggested in this article.
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Events of the Week in Brief Review.

BRAVO, BALDOCK!

The wireless set recently installed in
the Baldock Council School was con-
structed by the headmaster. The pupils
built the cabinet and the cost of all ma
terials was borne by parents and friends.

0000
ADVERTISING WIRELESS.

“Are You a Broadeast Listener? ™
This question is asked in a ** slogan can-
cellation ™ now used by the Ceylon Post
Office. A Jetrer recently received by
Stamyp Collecting 1s postnirked with this
query and the nformation : License
Rs. 10 per annum.”

Here is au example which might be
followed by oui own Post Office.

0000
CLEARING THE AIRCRAFT
WAVELENGTH.

Owing to serious congestion on the 900
nietre wavelength allotted to aircraft, the
Air Ministry has issued an instraction to
pilots not to communicate with ground
stations except in cases of necessity or
when passing specified points.

It is no longer permissible to ask a
cround station to check the wuavelength
of an aeroplane trausmitter, arvange-
ments having been made whereby any
wavelength discrepancy will be auto-
matically reported to the pilot by the
nearest ground station. Another custom
now forbidden is that of asking the time

by wireless.
o000

REPORTS, PLEASE.

The kind co-operation of British short-
wave enthusiasts 1s hoped for by the
Danish wireless papers *“ Radiolytteren ”
and * Popular Radio,” of Ruadhunsplads
55, Copenhagen V. A sevies of experi-
ynental transmissions is being made from
their station 7RL, operating on 42.12
wetres. Lhe following is the present
schedule :—

Sundays, 12.00 to
and Morse course.

Mondays, 23.00 to 00.30.—Telegraphy

Tuesdays, 22.00 to 24.00.—Telephony
mo Morse course.

Fridays, 22.00 to 24.00.—Telegraphy.

The times given are G.M.T. Reports
will be warmly welcomed at the above
address.

B I7

14.00. —Telephony

LOUD-SPEAKERS IN YORK MINSTER.

Acoustical difficalttes in York Minster
have been overcome by the installation
of a public address system. Seven lourd
speakers have been erected. including one
outside the Miuster for the benctit of
overflow congregations.

i

\)\ 17".

HOTEL WIRELESS. 2,200 rooms in
the Pennsylvania Hotel, New Yeork, are
now equipped with broadcast receiving
‘“ points.’’ The switchboard seen in the
photograph distributes programmes
throughout the rooms and also controls
the transmission of programmes from
the hetel.

KING AMANULLAH'S SUPER-HET.

tlis Majesty the King of Afghanistan
hus, after several tests, purclhased a
Marconiphone wight-valve super-hetero-
dyne receiver with a gramophone pick-
up and amplifier for the entertiunmment
of liis court. These instruments ave now
istalled at Claridge’s Hotel, and will
eveninally accompany him to Kuabul

www americanradiohistorv. com

.onte of its sister stations

LOOKING AHEAD.

The annual wireless solon of the
French  Manufacturers’ and  Traders’
Union is to be held this year from Octo-
ber 25th to November 4th at the Grand
Paluis in Puaris.

ooo0n
OUR NORTHERN OFFICES.

Readers in the North of England may
be interested to learn that the Novthern
oflices of 7'he Wireless World, kxperi-
mental Wireless, and their sister publica-
tions have been removed ta 260, Deans-
gate, Manchester.

oocCcd
PROFESSOR APPLETON ON SIGNAL
FADING.

Professor . V. Appleton, F.R.S., in
his paper before the Wireless Section of
the Institution of Electrical Engineers
this evening (Wednesdav) ill deal with
the study of signal fading and the work

of {ue radio research statien at Peter-
borough.  Particulars of the mceting
will be {found under *‘ Forthcomiug
Lvents,”

000N

SHORT WAVES FROM AMERICA,

Short-wave transmissions are now being
conducted by KDKA, Pittshurgh, on
Mondays and Thursdays between 7 and
9 p.m. (G.M.1) on a wavelength of 26.8
metres.  Occasional tests are made on
21.3 and 26.3 metres.

2XAD, Schenectady, transmits on the
same days and at the same tines on a
wavelength of 21.9 metres, while 2XAF.
warks on 32.79
inetres at about 11 p.m. oa Tuesdays,
Wednesdays and Fridays.

cooo

AIR-MASTERY: THE FINAL STROKE.

An ““ antomatic radio set ™ which dis
penses with ordinary tuning controls and
perutits any desired station to be heard
by the pressing of a particular button, is
about to be manufactured by the Zenith
Radio Corporation of America.

lather startling praise ot the *‘ new
invention ”’ comes from the lips of Com-
mander E. F. McDonald, who, inciden-
rally, is President of the Zenith Corpora-
tion. He says: “I Dbelieve that this
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automatic - is the greatest development
since the advent of broadcasting™; and
(quoting Rear-Admiral Fiske, ot the U.S.
Navy): “The last ivontier of radio
resistance  will bow Dbefore this final
stroke of air-masterv.”

It is stated that the Zenith Corpora-
tion cousiders that the Antomatic Radio
Set is too importunt to be monopolised
by one company and that it is prepared
to issue licences to its competitors.

coCcO

ALTERATION IN COPENHAGEN
TRANSMISSION.

A change in transmitting wrangements
is rveported to us by /Nudioposten. the
Copeinthagen  wiveless  journal, whose
short-wuve hroadeast programmes were
referred to in onr issue of March 21st.
The new sevies of transmissions by 7MK
1s being curried out on o wavelength of
39.2 metres on Tuesdavs and Fridavs
between 23.00 and 01.00 (G.MLT.).
Reports will be warmly weleomed by
Radioposten, 10, Svavegrade, Copen
hagen, K.

WIRELESS AT WESTMINSTER.
(From Our Parliwmentary Corresponideit.)
Wireless matters veceived a consider-

able amount of attention in the Honse of
Commons last week,

Interference by Trams.

Replying to Mr. Walter Baker, the
Postmaster-General said that no eltectual
remedy had yet been fuund either in this

Wireless

World
country or in Germany for interference
with broadeasting caused by trams work-
ing on the roller trotley system. Tram
way authorities im various parts of the
country, notably at Birmingliam, Black-
pool and Glasgow, were experimenting
with various devices, but the experinients
were not yet completed. The engineers
ot the British Broadeusting Corporation
and of the Post Office were co-operating
with the tramway authorities in an en-
deavour-to find a remedy.

ccoo
Pricacy of Beam Mes;ages.

Asked by Siv H. Cowan whether his
attention had been called to the possi-
Lility ol tapping beann wiveless messages
fron Australia. the Postnaster-General
siid he was aware that the Anwlo-Aus-
tealian Bean: serviee, in common with
other wireless services, had been criti-
cized on the ground that it was Lable to
illicit interception.  In practice. how-
ever, the beam services were worked at
50 high o speed that interception would
on'y be possible by means of u compli-
cated and expensive rveceiving appavatus
requiring an expert operaling staff. The
risk of such illegal interception was for
all practical purposes neglizible.

cooo

Wireless an1 Cabls Rates.

My, Pilcher asked the Postmaster-
General it he would state whether, and
il so. what. reductions in cost of cable
messages to India and South Afriea had
been conceded since the introdunction of
Leam competjtion during the past vear:

APRIL 4th, 1928.

and whether he could give an assurance
that such reductions would not be un-
nulled as a result of a cable-wireless
merger or through other causes.

St William - Mitchell-Thomson  said :
‘“A vear ago the cable rates to India and
South Africa were 1s. 8d. a word and
2s. a word respectively. The present
rates to India are 1s. 5d. by cable and
Is. 1d. by beam; the rates to South
Afrvica are 1s. 8d. by cable und 1s, 4d. by
bheam.  Corresponding vreductions have
been made in the rates for deferved tele-
grams and letter telegrams.

“ No statement can be made concern-
ing future rates until the report of the
Imperial Wireless and Cable Conference
has been received and considered.” '

cocoo
Experiments with Wireless Beacons.

Sir Philip Cunliffe-Lister, in answer to
Sir R, Thomas, said that the rotating
loop direction-finding system had been
developed by the Aiv Ministry as an aid
to wiv navigation. The sysiem had been
mvestigated by the Department of Scien-
tific and Indnstrial Research, and pre-
liminary trials had been carried out in
connection with marine navigation. The
Board of Trade had considered the
results of this investigation and were now
examining, in conjuuction with the Air
Ministry and Trinity House, the question
of establishing an experimental station of
this type in a position wheve its utility,
as an aid to shipping, could be fully ex-
ploved. It was hoped to reach a decision
o this question very shortly.

NEWS FROM THE CLUBS.

Institute of Wireiess Technology.

“The Respunise of M., Cirenits to Steady
and Transient Modulation ” is the title of a
paper to be read this evening (Wednesday) hy
Mr. W. B. Medlam, B.Sc., at a meeting of the
Institute of Wircless Technology at 7 o'clock
at the Dngineers’ Ciul, Coventry Street. W.

Information  respeeting  the objects and
activities of the Institute may he ohtained irom
the lMon. Secretary, at 71, Kingsway, London,
Ww.C.2.

0000
A Competition Night.

The DBristol and Distriet Radio Society held
the last Friday evening mecting of the winter
session on Mareh 23vd with a  competition
night.” A splemdid array of apparatus con-
structed by members wias on view and a most
interesting evening  resulted, The apparatus
was divided iuto three clisses, viz., hromdeast
receivers, short-wave receivers and  loud-
speikers. The sets were judged by the memhg's
and the voting revealed the foilowing as win-
ners in the respective clisses:—

Mr, J. L. Thomas (four-valve receiver).

Mr. A. E. Fry (two-valve shiort-wave receiver).

Mr. H. . Blandiord (exponential lowdl-
speaker).

A lecture and demopsiration entitled ** 6QW
Bristol Calling” will be given this evening
(Wednesday) at 7.30 o'cloek at the Aerchant
Venturers’ Technical College. The demonstri-
tion will include the actual transmitters used
at this well-known station. and also demonstra-
tions of high-power coil-drive reproduction.

Hon. secretary, Mr. 5. J. llurley, Arno’s Vale,
Bristol.

cooo
The Development of the Cone.

Mr. R. ¥. G. Holness demonstrated at the last
meeting of the Tottenhiin Wireless Society a
cone loud-speaker fitted into o fire sereen which
acted as a batlle, the totul cost working out at
about o sovereign. In his leeture Mr. liolness
dealt with the development of the core type or
loud-speaker, and deseribed the three chief types,

viz., the free-cidge ance, the fixed-edge cone. and
the semi-free edge, the last-named type being, in
his opiuion, the most eficient.

Hon. secretary, Mr. ¥. E. R. Neale, 10, Bruce
Grove, Tottenhun, N .17,

FORTHCOMING EVENTS.

WEDNESDAY, APRIL 4th.
Institution of Electrical KEngineers,
less Section.—-At 6 p.m. (Lght
ments «al 5.70) At the Institution
Savoy Place, WV.0.2. Lecture: “ The
Ntudy of Signal Fading: The Worlk of
the Radio Kescareh Station ot Petes
horovagh,” by PVrofcssor K, V. Appi-ton
Tottenham Wircless Socichy.—A4t 8 pom.
At 10, Bruce Grove, N.17. Monthly
business mecting, followed by discussion

O/ NUGAMCT rogramue.
Wignn and District Technical Collrge Rudio

IWire-
refresh-

Society.—Annual  general wiccling  and
.\‘ot‘_iul erening.
Instirute of Wireles:

Technology.— At 7 ¢}

B, 1t the Engineors' Club. Corentry :
Ntreet. Lecture: “ The Response of 1.1
Circunits ta Stcady and Tronsient Modula-
tion," by Mr. W. B, Medlam. B.Sr.

Bristol and District Radio Socicty.— 11 7.30
pon. At the Merehant Venturers' Teek
wicnl  College. Lecture-demonstration :
UG Bristul Calling”

South Croydon nnd District Rodio Society.

At 8. pom. At the Surrey Drovers
IHotel.  Mystery night.
THURSDAY, APRIL 5th.
Golders Grren and Hendon Redia Society.
; E pa. At the CQlub House, Wil
field Way  Lecture and Dewmonstration :
' Remote Cantrol of Iadio Reccivers,”
hy Mr. L. Hurtley, B.Sc.
FRIDAY, APRIL 6th.

Leeds Rudio Society.—At Leeds University.
Awnual gemernl meeting.

Sonth Manchester Radio Society.— At 4
Co-operative Hall, Wilnslow Road, Dids-
bury. Smoking concert
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A Convincing Demonslration.

An impressive demonstration of a noving-coit
type loud-speaker wus given at the meeting on
Mareh 23rd of the Radio Experimental Socicty
of Manchester, held at the resilence of the
vice-president, Dr. lodgson. Iu the opinion of
the members present the demonstration was one
ol the most convineing ever heard. By means
of a gramoplione und electrical pick-up unit
every Kind of iusic wis “ on tap.” and the
meeting w able to experiment with various
types of pick-up. Experiments were also made
with ditferent sizes ol batfle board tor the loud-
speaker and in the variation of input energy.
Four power valves were used in parallel, with
200 volts on the anodes,

Hou. sevretary, Mr. R. M. Kay. B.Sec., 8%
Daisy Bank Road, Vietoria Puark, Manchester.

0000

Transfermer Coupling Explained.

*“ True Radio Reception’ was the title of a
lecture recently given before the Wigan and
District Technical Collewe Radio Socicty by Mr.
Garside, of Messrs. Ferrauti, Ltd. The lecturer.
who gave a well-considered wccount of travis-
former-coupling and transformer construction.
supported his statements with caleulations based
on actual curves obtained from tests. The ler
ture was aceompanied by demonstrations with
a five-valve transformer-coupled Wireless World
set of excellent guality,

The committee lias hecome increasingly awire
that supplementary lectures are necessary to
enahle members to acquire the necessiary
ramiliarity with formule for an adequate up-
preciation of the somewhat mathematicnl ex-
ponitions ol lecturers. Steps are being tuken
to rectify the deficiency.

This evening (Wednesday) a social programme
will be carried out. The membership list is still
open, and prospective members—hoth ladies and
gentiemen—are asked to econumunicate with the
hon. secretary, Mi. M. M. Das, B.Se., Library
Street, Wigan, .

B 18
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Wireless
World

A Receiver Appealing Equally to the Broadcast Listener and the Short=wave Enthusiast

vince of the experimenter and transmitting en-

thusiast, is rapidly gaining in importance to the
roadeast listener, and the time is not tar distant when
provision tor short waves will be expected i any com-
mercial broadcast setr, just as Daventry and the long-
wave stations are demanded as a matter of course to-
dav.  Indeed, a clance through the list of short-wave
transmissions published in the l'ebruary 8th issue of
this journal would persuade many people that the time
has already arrived. It reveals the fact that. apart from
innumerable stations testing on telephony, there are
nearly forty broadcasting stations operating on wave
lengths below 100 metres. True, many of thesc are
more than 3.coo miles away, but the extraordinary pro-
puerties of short waves quite upset one’s ideas of dis-
tance as eonceived on the 300-500 waveband.

S HORT-WAVE reception. hitherto the exclusive pro-
\\

From 19 to 2600 Metres.

The case ot the “all-wave 7 set may also be advanced
from the poin: of view of the short-wave enthusiast who
does occasionally wish to hear some special item of
broadcasting even at the risk of being classed as a
“ B.C.L."" 'I'he possession of a separate set for broad
cast reception would at once place him in this category,
but with a sirgle ““ all-wave ”” set coils can be inserted
surreptitiously for the B.R.C. wavelengths on favourable
oceasions without his ““ham’’ friends being any the
wiser.

The sct under review meets the needs ol both classes
of listener. [+ is made by the Short-Wave Communica-
tions Development Co.. Ltd., Wickford, Iissex, and
each set is tested and personally approved by Mr. Gerald
Marcuse. the well-known amateur. Accordingly, a high
standard of performance is to he expected on the short
waves, and special aftention was given to this aspect in
testing out the set.

The circuit has heen developed along conventional
lines and comorises three stages of resistance-capacity
coupled I..F. amplification preceded by a detector with
reaction. Provision is made in the output stage for

B 27

two D.E.5 valves in parallel. and the loud-speaker is
fed through a choke-filter circuit.

Three plug-in coils with tixed coupling are used for
runing, the first an ‘“ aperiodic ~* aerial coil, the sccond
a tuned grid coil, and the third a capacity-fed reaction
coil.  With the exception of the single-turn aerial loop
for the shortest wavelengths, Gambrell coils are used
throughout, There are nine combinations of coils, giving
the following measured wave ranges:—

Combination.| Acrial Grid. | Reaction. Metres.
1 [ Toop | Ay | a, | 1962
2 Loap iy a, 48—125
3 (- a a | 63185
4 I a I A | A 90241
5 | A B A 156—1475
6 A |« | B 265660
7 ‘ B } D { ( | 2801200
8 ‘ C [ [ D 720—1850
9 D l‘ ¥ E i 1080—2600

J

Tt will be scen that there is overlapping between each
band, so that there is no riscontinuity over the range
from 19 to 2,600 metres. 1f desired. a special set of
loop coils may be purchased as an extra for wavelengths
between 13 and 30 metres.

Performance on Short Waves.

So stable is the sct on the 19-62 metre band that tuning
is no more ditficult than on the normal broadcast wave-
lengths. Huand capacity effects are negligible. thanks to
the aluminium front panel, and the hand may be brought
near to the loud-speaker leals without materially affect-
ing the tuning. With the H.T. voltage to the detector
valve properly adjusted, there isx no © backlash 7 in the
reaction contro!, neither is there any threshold howl above
24 metres. In the particular instrument tested, there
was, however, a ““blind spot’ on abour =23 metres,
which could not be traced to spare tuning cails or any
other objects lving near the set. Below this wavelength
threshold howl was present to a certain extent, but from
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Broadcast Receivers—The * All-Wave ” 4/5 Valve Set.—
24 metres upnards the behaviour of the set was exemplary.
Prearranged tests were carried out with a well-known
transmitting amateur whose 45-metre signals were copied
with ease. The “‘ 45-metre ’’ amateurs occupy about four
degrees on this set between 8o and 84 on the tuning dial.
This is equivalent to one-quarter of a turn of the ““ Ini-
graph *’ slow-motion knob, which turns in the opposite
direction to the dial, so that some ditficulty may at first
be cxperienced in turning slowly enough, but a little
practice soon enables stations to be separated with cer-
tainty. In rthe evening amateur transmitters in all parts
of Lurope can be logged by the dozen, and in the day
time telephony from PCJJ, T'L, and some of the German
stations comes in with great volume. The high-speed
telegraphy from the various beam stations is another in-
teresting feature of the lower wave-band. The Thursday

V- e s - —— g e —

Interior of the * All-Wave '’ 4/5 Valve Set,
seen on the left, and the parallel D.E.5 output valves and choke filter circuil on the right, ncar
the grid bias battery.

transmission between 7 p.m. and ¢ p.m. [rom 2NAD,
Schenectady, U.S.A., was successfully received on 21.96
metres, speech being clearly distinguishable. The ‘¢ sign-
ing off 77 announcement with call-sign and wavelength
was clearly heard word for word, but fading was bad
during the previous musical items. The 11 p.m. trans-
mission which followed from 2XAF on 32.7 metres was
also received, though not so well as 2XAD, but reports
from other sources conlirm that the particular evening of
these tests was by no means ideal for American reception.

On the higher wavelengths it is possible to judge the

Wireless
Worrlld

Tuaning coils for the 20~ 60-metre waveband are to be

APRIL 4th, 1928,

overall amplification of the L.I°. stages by testing on
well-known stations. While the amplification is in every
way satisfactory, it is somewhat less than one would
expect from three stages in the ordinary way. Evidently
some amplification has been sacrificed to obtain stability,
and the absence of H.F. in the L.T. stages on short
waves would seem to justify this view. The first L.1".
amplifier is a D.E.5B with an anode resistance of 100,000
ohms, and the second a D.L.5 with 50,000 ohms. In
each grid circuit is connected a series resistance of the
order of 20,000 olims, wire-wound in a slotted elonite
former. The effect of this resistance is to reduce the
H.I". passed from stage to stage. It is inferesting to
note that there is no grid condenser and leak in the de-
tector valve circuit ; the grid is returned through the tuned
circuit direct to T.T. —. This method, although con-
ducive to stability, is nof so sensitive as leaky grid recti-
fication, and its employ-
ment must result in some
loss of signal strength. Tt
1s no use having signal
strength, Thowever, 1f the:
tuning is unmanageable, so
this small sacrifice in the
iterest of stability is quite
justified. .

Quality of reproduction
from the B.B.C. stations
and PCJ] on the shorr
waves 15 good. The volume
obtainable 1s dependent on
the H.'T. voltage applied to
the output stage, and is
somewhat limted with the
D.E.5  wvalves  supplied.
With 150 volts on the plate
and a ‘f 2,000-0hm "’ loud-
speaker, the incrcase in
volume obtained with two
D.¥.5s in parallel does not
in our opinion, justify the
addition of o.25 amp. to the
normal filament current of
.o amp., and we found it
more satisfactory to use a
single D.E.5\ or P.M.256
in the last stage. This is
desirable only when receiv-
ing strong signals, and a
single D.E .5 is better when
receiving  American  tele-
phony, on account of its
higher amplification factor. Under thesc conditions the
total anode current is only 10 mA., which permits the
use of a large size dry-cell H.'I'. battery. A volume
control is incorporated in the grid circuit of the
brst I.I°. valve to prevent overloading., The cabinet
is of unusually high quality and finish, and, with
the mottled aluminium panel, gives the set an air of
distinction.

Thg price is £z2 1os. inclusive of a complete set of-
coils for 20 to 2,600 metres, but exclusive ol valves and
royalties.

B 22
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News from All Quarters :

By Our Special Correspondent.

Giving Away the ¢ Effects.””—National Concerts.—What of the Regional Scheme?—
A Use for the Oscillator.—The Wireless *‘ Season.”

Where is the Illusion ?
Surely the B.B.C. Dramatic Depart-
ment makes a istake in disclosing the

crude mechanical details of ¢ effects
which are to feature in a forthcoming
play. The sole value of these artificial

aids lies in their ability to produce an
illusion ; if we know low the ¢ illusion '’
Is manufactured it must to a large exient
lose its point,

cooo
Killinz the Goose.

When I have it carefully explained to
me that the noises [ shall hear in the
next radio play are only imitations of
the real thing; that the car smash will
involve nothing morve serious than the
clatteration of a few hits of lumber:
that the thunder will be created by the
resilient properties of a piece of paste-
board—I feel sorely tempted to retort
with that overworked allegorv concerning
the goose that laid the golden eggs.

ooo0oC
Belind the Scenes.

No doubt it will be urged that the
legitimate stage is bolstered up with all
sorts of artificial devices which everyone
accepts as “‘part of the game’ : but we
do not find theatrical managers explaining
what gces on behind the curtain, or how
the thunder and lightning are produced.
We have shrewd notions regarding the
methods emploved, but we choose {o
forget their existence.

€000
Wasting Money.

It scems, then, a waste of listeners’
money to collect old lumber for the pro-
duction of *‘effects’ if these arve to be
fully explained beforehand; the B.B.C.
nmight just as well pay an announcer or
professional ““ plane crash explainer 7 {o
make necessary interpolations at appro-
piriate moments.

0200
How Many Weights ?

Yet the listening public, prior to the
broudcasting of “ Speed ”’ on Monday
last, had alreadv becu informed that a
plane crash would be represented by the
dropping of weights on uan aeroplane
wing, and that it was hoped that this
expedient would produce a faithful im-
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London and Daventry (5XX). :

ArriL 8rin.—Matins  from  York

Minster, with Address by the
Lord Archbishop of York.

Aprin Sri.—Military Bund  Pro-
gramme.

Arpin 10tu.—Grand Hotel, East-
bourne, Orchestra,

AriL 1lrm— Lord Jun.” 4
romantic radio story play, taken
from the novel by Juseph Con-
vad, by Cecil Lewis.

Arrin 12111.—Charlot’s Hour.

Arrin 13vi.—National Concert ve-
layed from the Pcople’s Pulace.

Arrin 147 —Kingsway Hall Cou-
cert.

Daventry Experimental (3GB).

Arrin 8ri—A Military Band Con-
cert.

Arrin 9111, —*“Out of the Shadows,”’
i psychic mystery play by
David Hawles.

Arrin 1011, —A Ravel Progrunme.

Avrin 1lri. — Vaudeville Pro-
gl'il”lllle.

Arvriu 12ri.—Opening Concert of
the Season of the National Or-
chestra of \Wales.

ArriL 1311 —Variety Programme.

Arrin 1401.—A Ballad Coneert.

Carditi.

Arrin 8ri—“The Childhood of

Christ,”” Ly Berlioz.
Manchester.

Avrrin 14vi.—* The
Microphouet,” a
entertainment.

Newcastle.

Aprin 12r1.— No Song, No Sup-

per.”’

Wandering
fantastical

Aberdeen.
Arrin 10T —Scottish. Progranime.
Avrrit 12vi.—A Community Sing-
ing Concert.

pression,  Why bhother abont a faithful
mmpression ! Knowing so much about the
affair, we shonld like to have been told
how many weights were used, and how
far they were dropped.

www. americanradiohistorv com

Where Ignorance js Bliss.

The happiest people among listeners to
the play were those who, being in blissful
ignorance of the devices used, were able
to take *‘Speed 7’ as a play, and not us
@n_experintent in sound jugglery.

If we must know what is up the
conjurer’s sleeve, would it not be a
happier arrangement if the revelation
were made affer the performance?

o000

George Robey at 2LO.

George Robey, who makes an appear-
ance before the microphone on April 7th
with members of his company in * Bits
and Pieces,” has not hithertn achieved
any ereat success as a broadrast artist.

His previous effort—I helieva he hroad-
cast from the Newcastle studie two years
ago—brought home to listeners how much
of the famous comedian’s masic resides
in those irvepressible evebrows which the
microphone was unable to accommodate.

On BSaturday next (ieorge Robey will
be accompanied by Marie Blanche, Robert,
Leightou and the Gypsy Quintette.

Q000

Have the National Concerts Succeeded ?

Now that only three more Nutional
Concerts remain to he given hefore the
ouclusion of the season, it is worth
wiile reviewing the series. The main
chavacteristic of  the winter’s pro
wrammes has been the predonminance of
British talent, in regard both to con-
ductors and solo artists. I zecall the
appearance of ouly three foreign artists,
viz.. Madame Suggia, Godowsky anid
Szigeti.

I do not know whether to regard it as
another indication that a prophet is not
without honour save in his own country,
buat it is a fact that the attendance at
these concerts has been somewhat dis
appointing.  The same could be said of
the first half of the previous season, when
foreign talent monopelised the stage.
but it will be remembered that towards
the close of that season, when the con-
certs became better known, the attend-
ances swelled considerably, und aven the
Albert Hall was filled.
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A Reaction?

The Jack of interest in the present
series mayv have been due partly to a
reaction after the extraordinary success
¢ the ¢ Proms,” which filled the Queen’s
Hall every night for six weeks last
autumi.  (Incidentally. T hear that the
next Promenade season will occupy eight
weeks.)  As regards the concerts at the
People's Palace, Mile End Road. there
seems litile doubt that the audiences
would have been larger if another night
than Fridav had been chosen. Many
Jewish music-lovers who reside in the
district have been debarved from aftend-
ance by the obligations of their Sabbath.

co000

The Music of Italy.

1t is havdly surprising that the policy
of relaving programmes by land line
from the Continent is not being pursued
at present, The amount of enthusiasm
aroused among British listeners
by the recent efforts was not

Wireless
World

De Groot Again.
Many listeners will rejuice in the news
that Mr. de Groot, ihe famous violinmst,

who probably set the fashion 1n
restaurant broadcasts, 18 to return to
broudeasting. He will make his appear-

ance before the microphone for a single
performance on Saturday, April 28th,
but 1 understand that this may be the
forerunmer ol a series.

0000
A Use for the Oscillator.

Not ann unfair indication of the rise
and fall in the nuinber of listeners is

probably afforded by the vulume of com
plaints veceived at Savoy Hill concerning
osciilation. The peak figure was reached
during the second weck 1n  IFebruary
when 330 grouses camne in, but since then
the figure has never dropped below 250
and is now remaining fairly constant.

APRIL gth, 1928.

portable set it veally looks as if broad-
castiug may come to be regarded as
always ‘‘in season.’”’ If it does, 1t will
eclipse all other pastimes.

0000
Royal Broadcasters.

The Prince of Wales and the Duke of
York are both down to broadcast again
in the near future—the Prince from
Cardift and the Duke from Hull.

RN elel
Bravo, Kent !

In the matter of school wireless the
county of Kent appears to be well ahead
of other parts of the country. After a
systematic investigation of school receiv-
ing sets in Kent, the B.B.C. engineers
who specialise in this department of work
have tound that 75 per cent. of the
Kentish schools have ideal reception,
whereas in other parts of the country the
percentage is nearer 25,

coo0

s g
*Bonnie Banchory.”

great.

Of far more importance in
ihe establishment of inter
national understanding is the
scheme formulated some time
avo at Geneva. whereby the
mausic of each European nation
receives special attention on a
iven dayv, when all countries

combine to set forth the
musical achievements of one
nation.  Such a day will be

Sunday, April 16th, when the
countries of Europe will broad-
cast the music of Italy. The
B.B.C. programmes on that
date will include the works of

Verdi, Puccini, Reossini and
other Ttalian composers.
Question and An:swor.

A strange veil of silence

seems to have been drawn over
the recional scheme in recent
weeks. On March 23rd, how
ever, an interesting little ques-
tion was put in the House of
Commons by Dr, Shiel, who
asked the Postmaster-General
whether, seeing that plans for
new high-power broadeasting
stations i Scotland  were
ready. and that only the per
mission of the P.A.G.'s De-
sartment was necessairv for a
start to be made with the
schetne, he would say if that

Pix
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i
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i
¥
e !
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¥ A %
ag ,

permission was likely to be
civen at an early date?

Siv William  Mitcheli-Thom-
sou said : © I have received no
application from  the British
Broadcasting Corporation for permission
ty proceed with the erection of a new
station in Scotland.’

oQoCOo

The Nightingale.

The B.B.C. engineers are making their
plans early this year for thie capture of
the elusive notes of the nightingale, Tt
has been arranged that the bird will be
ajoled iuto the programmes during the

tnight begiuning May 16th.

AUSTRALIA CALLING.
Brisbane, Queenstand. The aerial system is e

highest building in the city.

This tends to disprove the assertion
vecently made that the ** wireless season v
is over.

500

The Perennial Pastime.

he steady improvement in broadcast
progrannnes _and the perfection of tech-
nique are, 1 believe, factors which are
going to popularise listening all the year
round. Last year showed less tendency
{o seasonal change compared with 1926,
and with the growing importance of the

www americanradiohistorv com

4QG, the broadcasting station at
rected on the

With the idea of letting
listeners actually share in a
broadcuast Aberdeen stution re-
cently arvanged a community
singing concert in  Buckie
which was relayed for broud-
cast from Aberdeen. The very
oreat interest taken in that
concert amply justified the
extension of the idea, and it
has resulted in a similar con-
cert. being arranged, which
will be relayed from the Town
Hall of Banchory, ¢ the Gate-
way of the Highlands,” on
April 12th, This will be the
first appearance of the micro-
phione in Banchory.

ccod
“Lord Jim.”

Cecil Lewis, who adapled
Joseph Conrad’s novel, Lord
Jim,” for the microphone, tells
me that the coming repeat per-
tormanece on April 11th should
be a still greater success than
the performance of a vear ago.
Studio facilities for an elabo-
vate work of this description
cre now much better. and
vadio - drama  technique  1s
benefited accordingly.

o000

Return of Reginald Foor..

Reginald Foort, whose organ
music has not been heard by
listeners since he relinquished
his position at the New Gallery
Kinema last vear, will renew
his acquaintance with listeners
via the microphone on April
14th.

His performance will prohubly be re-
layed regularly on Saturdays from 6 to
6.30 p.m. from the Pulladium, London.

c000
Sybil Thorndike in a Greek Play.

Miss Sybil Thorndike will be heard
from - 2LO on April 17th, when she is
playing the name part in Euripides’
“Aeden.”” which is being performed in
the studio. Sybil Thorndike is probably
our greutest tragic actress at the preseut
time.

B 2§
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D.C. MAINS THREE,

Notes on the

By FH. B.

Construction

and Operation,
DENT.

(Concluded from page 331 of previows issie.)

MODERN receiver would be incomplete without

some nicans of controlling the volume, and in the

present case this can be achieved most conveniently
by shunting the secondary of the 1..1°. transformer by
a high-resistance potentiometer, the sliding contact hein
raken (o the grid of the lirst low frequency amplitving
valve.  To obvicte loss in signal strength, a resistance
of mot less than one megohm is desirable, this must he
silent in operation, and as it is not required o pass
current a variable graphire tvpe of resistance can he
used, provided it is constant.  1n the present case the
Igranic *“ Universal *’ high resistance model .\ avas fitted.
It has a total resistance of one megohm and is con-
‘inuously variable.

Assembly.

As far as practical considerations will allow, easily

struction work of any intricacy is that of the eoils, and
even these should not present any isurmountable difti-
cuities to the beginner with only limited workshop
facilities

The panel layout has feen planned to be pleasing
to the eve and ar the same time the essential controls
live been placed ready to the hand of the operator. A
double-pole ““on 7 and  off 77 switch is provided. which
when in the “* off 7 position completely isolates the sup-
ply mains from the set, so that coils can he changed, or
any desived adjustments made, without fear of receiving
a shock. 1t is desirable that this switeh should possess
a high standard of insulation, and, moreover, the make
and Dbreak contacts should not be an integral part of
the switch arm, nor should thev be in electrical contact
with any exposed metallic portion of the swirch.  An
excellent component for use in this case is the Marconi-

Details of the panel drilting. The sizes of the holes are :——A
sunk for No. 4 wood screws; E

B 31

7 16in, dia.; B ~ 3 8in. dia.; C
1.8in. dia., countersunk for No. 6 B.A. screws; I .- 1/8in. dia,

procurable components have been used, the only con-  phone double-pole quick-hreak switch, as this embodies
~ % 2% S —4Y% o A% —— 4% . ~4% -2 g ‘
il ! — an]
= ( ﬁ— | ]
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-5'16in.dia.; D - 1/8in. dia., counter-
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The baseboard layout.

An extra smoothing choke can be accommodated if necessary between the two large condensers and

the L.F. transformer.

all the desirable features outlined above. Before fixing
the milliammeter in position, it would be wise 10 test
it for continuity and at the same time one should care-
fullv mark the positive and negative terminals, as this
will eliminate the possibility of a faulty meter or 1Cor-
rect connection leading to considerable delay when the
resting stage is reached  This advice should he put into
practical form in connection with all the components. and
each individual picce should e thoroughly tested hefore
it is assembled in the receiver.

The disposition of the components on the Laseboard
is such that they are not unduly cramped. A space
has been provided which will accommodate a Pye 32-
henry, or the Igranic I'. type, choke should its wnciusion

be found necessary in view of the remarks passed in the
earlier part of this article.

Biassing Resistances.

The method of obtaining grid hias has been discussed
aireadv, but the practical application of this has nut been
given due consideration. A power valve may be irvepar-
ably damaged by lcaving the erid circuit disconnected
from the bassing medium with the H.T applied to the
anode, and this risk will be intensified when the anode
voltage is in excess of that normally used on the valve.
Now the life of 1 valve will not be materially lessened
by using a reasonably high value of H. T, provided an
adequate amount of negative bias is applied ro the grid,
so that the anode current 1s

o
_‘1["'
|
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YA 1%

\
|
)g. o | 4

|
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kept to within a safe value
| and precautions are taken to
A guard against the possibibty
o of the valve being run with-
1% . Pt .

out bias.  This is achieved
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Drilling details of panel supporting smoothing choke and resistances R: and Rgq are shown at

A and B. Method of mounting grid bias resistance R- (C and D),
(E and F). The sizes of the Voles are :—A — 1/4in. dia.;
countersunk for No. 4 B.A. screws; D= 1/8in. dia.;

wood screws.

B~ 532in. dia.; C
E = 1,8in.

also the two terminal battens
5 32in. dia.,
dia., countersunk for No. 4

i. Hd n the present case by return-
i ing the low potential end of

l' l c i' the grid leak R to a point
| j corresponding to — 12 volts,

‘ dispensing  with  the usual

% % % % % %, % wander plug and making a
g D A M soldered connection.  The
IR & &0 20.000-ohm Climax potential
1% BG} g_~$l§ ~) divider is connected across
_ " 3 the filament pins of the valve
sy Vi, and as this resistance is
D t_npped in 1o places the dif-

ference of potential across

:}‘2 anv two adjacent tups will be
5 {5 of 6 or 0.6 valt. The
negative bias for the valve

V2 is obtained bv returning

the low potential end of the

I.F. transtormer secondary

to a tapping of this resis-

tance, and to facilitate ad-

justment of the bias the tap-
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Varialle condensers. 0.0005 mfdl. (Tupe K .., Dahilier),
Fixed condeasers. 0.01 mfd. (MeXichael).

210

¢ G Iived condensar holders (MeMichae!),

P2 Firved eondensers. 1 mfds. (Type B.D., Dubilier).

i I Newtralising enadenser (Neulracondenser. Ormond),

1 Grid leal, 2 wegohms (Ediswan).

21 Grid teal: holder (Bulgin).

i I Tapped potente! divider, 20,000 ohms (Clag).

i 4 Tubnlar resistence units, 400 olms (Igranic).

i1 Poleatiometer oat porcelain, 400 ohms (laranie).

i I High resistuncz potentiomeler, | inegohm (Universal Tigh Resistancc

Model A, Igranic).
Resistance, 159,000 olons (Duwirohmn, Dudsitier).
Resistance, 50,600 olims (Duwvirohm., Dudilier).
Resistance holders (Dwicirolun hoiders, Dubilicr).
Fired resistor, 5 ohms (Bitrwdept).
Vulre holders (Vhite line, Dowwer-Lowe).
L.F. Transformer, 5: 1 ratio (Radiogrand. Telsen Electric Co..
Output Transformer, 1: 1 ratio (Type No. 636, Pye).
Smoothing choke, 20 Henries (Type No. 664, 1*ye).
Deouble-pole quick brenk switeh (Type No. B.1950, Marconiphone).
Bow cut-outs, 5 nmps, (G.E.C.)

Lid).

T ot g b T g B b by

In the “ List of Parts”
designer, and illustrated in the photograplis of the instrument. !
preference to others, these components ale meutioned in the article itself.

LIST OF

|
|
|
!

Approxinte eost of above components, £11.

included in the description of THE WIRELESS WORLD receivers are detailed
Where the designer cousiders 1t necessary that particular componeuts should be used in
In all other cases the consiructor can
componeuts, provided they are of equal quality to those listed and that he takes into consideration in the dimensions

PARTS.

1 Mdliammeter, 0-150 willicmps, moring iron. tupe (Sifam).

I Crystal detector unil complete (Carborupd m Co., Lt7.)

1 Ribhed fermers, Sin. dinmeter (Redfern).

22 Valre pins, parallel type (Lectro-Liny).

22 Screwed valve sockels (Leetro-Linr).

1 Lhonite panel, 30in. Sin. ~ lin.

1 Basebourd, 30in. - 9in.  Lin.

2 Punel brackets, Gin. (Camen).

1 Aluminiung sereen. 9in. . 7in., 16 S.W°.¢.

3 Terminals : Aerial, deriol, Larth, L.S. +, LS. ~ (“Tapa " terminals,
W..J. Charlesworth, &8, Aston Street, Dirmingham).

Tariows wood serews, 4 B.A. serews. nuts. washers ond soldering fags.

Various small pieces of ebonite Lin. thick for terminai battens, coil bases, ete.

Quantity serap cbonits.

I Porcelain flash lamp holder.

20 wards 27142 Litz wire.

1. 26 D.C.C, wire.

6 0z. 36 D.8.C. wire. :

1 C.G. lamp-holder uduptor. g

3 yurds twcin flex. :

Quantity insulating sleering and 18 S.6. tinned copper wire. §

1 Wander plug (Lectro-Liny).

the components actually used by the

use his discretion as to the choice of
and layout of the set any variations

in the size of alternative components he may usc.

pings are brought out to an ebonite strip carrying 1r
sockets. As an initial adjustment, the wander plug
should be inserfed in the fifth socket from the end of
the resistance connected to the negative leg of the valve
Vi. Moving the wander plug to the right of this point,
that is to sav towards that end of the resistance con-
nected to the positive leg of the valve, will apply a
smaller valve of negative bias, whereas movement in the
opposite direction will lead to more negative on the erid
of Va.

A plan view of the receiver

Passing on the valve V3 it will be noticed that an out-
put transformer is recommended, and unless certain pre-
cautions are taken it would be inadvisable 1 employ the
choke capacity output arrangement.  The transformer
enables the loud-speaker to be completely isolated from
the supply mains, and this must be considered an essen-
tial precaution ever though the loud-speaker is located
near to the receiver. Of course, the alternative output
arrangement would be permissible if large-capacity con-
densers were inserted in both leads of the speaker, but
this combination would prove more -expensive than a
transformer.  Where a high-resistance loud-speaker is

B 33

available a 1 : 1 ratio transformer should be purchased ;
on the other hand, if it is proposed to locate the speaker
at a distance from the set it would be advisable to instal
a low resistance loud-speaker and a step-down ratio out-
put transformer.  This will reduce to a minimum any
losses due to capacity between long extension leads

The Choice of Valves.

Having «oldered the last wire in position, a careful
check of all connections and circuits should be made, as

with coils and valves removed.

a lirtle time spent on this may lead to the location of a
faulty connection ‘which, had this not been rectified,
might have resulted in three valves coming to an uniimely
end.  When the constructor is assured that everything
15 1n order, then the coils and valves can be placed in
position and the aerial and carth connections made. Tor
the high-frequency stage a Marconi or Osram D.E. H.
6G1o valve will be required, and in the first and second
low-frequency positions Marconi or Osram D.E.L.. 610
and D.E.P. 610 valves respectively shouid be employed.
All three valves take o.t ampere of filament current, so
that they are suitable for the series arrangement of fila-
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The practical wiring plan.

Those leads shown dotied pass through the basecboard and are held in position on the underside by

small ebonite cleats.

ments, and in addition the grid bias provided has leen
adjusted to suit this range. Before connecting up to the
supply mains two pieces of very fine gauge fuse wire
must be placed in the porcelain fuse boves and the vari-
able resistance R, adjusted to have all its resistance
in circuit. Now insert the adaptor, or plug, as the case
may be, in either the lamp socket or wall plug and switch
on the set. If the connection to the supply has heen
made correctly the meter will register the lilament cur-

i ]

S
8

fll
ety
— ¥ ——

Details of baseboard coil mountings., The sizes of the holes are :—

= 5/32in. dia., countersunk from underside for No, 4 B.A.

screws; B e 7/32in. dia.; C == 5/32in. dia., countersunk for
No. 6 wood screws.

vent, but if it is found that the indicating needle has
moved away from the scale then the adaptor or plug
should be reversed in its litting. The resistance R, can
now be slowly reduced until the needle indicates 100
milliamperes (0.1 amp.), and the operator can now com-
mence to tune in.

Operating Notes.

Unless a wrong connection has been made, or by some
strange {luke ot chance the neutralising condenser is
adjusted to the correct capacity for stahilisation, the
H.F. circuit will be in a state of oscillation when the
aerial circuit is bropght into resonance. This must be
remedied by adjusting the balancing condenser.  There-
alter this condenser need not he touched; however, if
the occasion demands it can be utilised for the purpose of
obtaining a little regeneration

Finally, the crystal potentiomcter should be adjusted
1o oive the maximum sensitivity ; however, the reader
must not be misled into believing that the component is
faulty if no apparent effect is noticed on a very powerful
signal, but its final setting should be ascertained on a
comparatively weak signal. It must rot be forgotten
that the receiver is provided with a volume control, so
rhat if satisfaction is not ohtained on first switching on,
the control knobh should be turned to ascertain that it is
not set in the minimum position. G

A receiver of this type will not possess quite the same
sensitivity as one embodying a highly efficient thermionic
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D.C. Mains III.--

detector, so that a comparison of the relative perform-
ance of two dissimilar sets would not be strictly fair. It
must be remembered, however, that a stage of high-fre-
quency amplification is adopted, so that a rcasonable
degree of selectivity can be expected. In view of the ex.
traordinary claims made for certain receivers of mediocre
design, it would be impossible to do justice to the per-
formance of this set by adopting a valve and circuit
basis of comparison without resorting to a flight into the

LETTERS TO

Wireless
World
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realms of imagination. The writer will content himself
with the statement that this set should appeal to those
whose requirements are not too exacting and who can
derive pleasure from a receiver capable of reproducing
a reasonable number of stations on the loud-speaker at
good qualitv. In addition, it is entirc ly free from bat-
tery trouble and its attendant charging difficulties ; the
maintenance costs being limited to a fraction of a penny
per hour for current and the replacement of a valve when
this becomes necessary.

THE EDITOR.

The Editor does nct 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.

OUTSIDE BROADCASTS.

Sir,—I have read with intevest, in your issue of the 7th inst.,
the letter from Mr. W, K. Islip, of Cambridge, and he will no
doubt be pleased to know that I have had exactly the same
experience with regard to the reception of London transmission,
and have compared notes with several of my wireless friends
here in Birmingham, and find that the phenomenon is pretty
general,

I could not give exactly the date at which I first noticed
this trouble on 2LO, but I should think it is about twelve
months since I hecame convinced that the trouble was nob
due to my set, and I could not identify it with any usual
form of neterodyne : the possibility of interference between
direct and reflected waves did not occur to me, but it certainly
seems a possible explanation of the trouble.

In common with Mr Tslip and other unfortunates in this
respect I have to chunge H.T. transformers, etc., to listen to
London iz 5XX. P. W. PARR.

Birmingham,

March 8th, 1928

IDENTIFICATION OF STATIONS.

Sir,—In my opinion, the advantages heavily outweigh any
disadvantages of your editorial proposal in the March Tth issuc.
Birmingham. 8. J. WELLS,

March 8th, 1923,

SUNDAY BROADCASTS

Sir,—May I voice the opinion of myself and many
radio friends in vegard to (his nuch-discussed topic?

Sunday in many cases is the day of rest—often of family
reunion—and as such the B.B.C. could, within reason, cafer
more sufficiently for the listener. Tuking a case in point :
Morning is often t{aken up with a visit to a place of worship—
or-a walk. The midday meal over, the order of the day is
a comfortable afternoon and the radio (which unfortunately
does mnot commence until 3.30). Then {follows evening. After
the evening service the family gathers round the fire, and it is
time for a little more radio, but to avoid another service they
are forced to try the Coutinent until the home programme comes
along—when it is almost time for vic.lors to be leaving and
the family thinking of -sleep.

The suggestion I would therefore put forward (unanimously
endorsed by my friends) is that the afternoon transmission con,.
mences about one hour earlier, and that the evening service
coincides with the vne held i1 the churches, followed by a
programme from 8 o’clock, thus increasing the broadcast on
that one day when the working man is able to lisien.

Endcliffe, Sheffield. PERCY H. DOWNING.

Marvch 15th, 19¢8.

of my

B.B.C OR CONTINENF¥AL BROADCASTING.

Sir,—I should like to support your most sensible little edi-
torial in this week’s issue (21st), and hope that vour remarks
will be properly heeded by the governors of the B.B.C. T
think we must all appreciate their efforts (and their difficnlties,
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too) to please their huge clientile, but surely everrbody will
agree with you that if they have so much money to spare it
is better to spend it in petfecting home distribution.

I should like to see the duy wlhen the English broadcasting
shall be known throughout tiie world as the very best in it
Aud if it be suited to the best interests of onr own people
1t will incidentally be valuable to those abroad who listen-in,"”

I suppose the great bulk of those who habitually support the
B.B.C. are not the noisy freaks, but the steady ones; of our
country, and those who want foreign goods can, by the use
of suitable sets, easily obtain them.

The fact is, there is the tendency with the B.B.C., as with
50 many of our public departments, to seek to govern us by
their officialism, "Why should names of our officials be so much
paraded ? They are paid servants of the public, and well paid,
too, and should be sunk in their work, and, if they do not
perform that work properly, be shifted for such as will,

The Radio Times is presumably the official organ, and
should, in my opinion, be open {o correspondence—a certain
number of pages every week—pro and con. The B.B.C. would
have something to guide them, whereas if anybody wrote them
adversely to-day I doubt if it would be inserted. = There is too
much favour and fear and toadyism. JOHN BULL.

Exeter.

March 21st, 1928,

EMPIRE BROADCASTING.

Sir,—Wlen one makes a prophecy and then comes to the
conclusion it has been, or is partly, fulfilled, it naturally gives
a feeling of gratification 1In a lefter to you ¢ Empire Broad-
casting in your issue of September 14th, 1927, I prophesied
that one of these days some station would show how to send
short-wave transmissions well under any condition, and I now
cousider one station has at least half fulfilled that prophecy.

I take it most certainly for granted vou are aware of the
awful distortion that accompanied KDKA transmissions until
recently, which seemed to get worse as he went on, until
he could never be picked up free from it, and in contrast the
remurkable purity of their transmissions now, i.e., when they
are not appavently still experimenting, but I suppose like
most humans, once on the right track are not satisfied to leave
well alone, for there has been plenty of occasions lately when
he seems to have got as near to perfection as possible, when
nothing seems to be able to spoil it; static can only interfere
with but caunot spoil it, but however he comes through now
that awful distortion of the past has been absent on the occa-
sions when I have picked him up; he is also remarkably
steady in this locality, and T presume elsewhere also.

It is a fairly safe hazard that the change is due to endeavour
and not to alteration in the ether conditions on what is gener-
ally accepted as not one of the best of short-wave bands, and
it is quite within the bounds of possibility that old England
gave a helping hand to put them on the right track.

I suppose most of us have some favourite; KDKA has al-
ways been my favourite short wave, and it was a regret not
to be able to receive it well, but as distortion fading and
static has always been an interesting subject with me |
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spent. a fair amount of my short-wave time with KDKA.
which caused convictions to grow, when last December I
thought it was time to put them into more concrete form, so
sat up for a few consecutive nights to diagnose, or analyse, the
cause of the trouble. The result was a contention that it was
not due to the ether conditions at all, but the fault of the
transmitler. and sent along my report and diagnosis in sup-
wort of that contention, and veceived the following reply :—
““Dear Sir
“We thank you very much for your excellent
report of receptions of the transmissions of KDKA. We
are forwarding this to owr cngineers as we know tlhey
will be interested in such a report. We {rust thal vou
may enjoy many of the programmes from KDKA and that
the distortion which you mention will Le cleared up.”
lness for a time Lept me away from lhe set, and you can
judge my pleasant surprise when next tuning in to find that
they had won through and was coming in absolutely the best
long-distance short wave I have picked up, iustead of the
worst. Well, KDEA has proved that distortion can be cured,
and when static is mastered the prophecy will bhe fulfilled:
but T think that is as much, or even more, .the concern of
the vecciver than the transmitter.

If, as I surmise, that my report was some help to them,
and, under the circumstances that surmise scems justified, it
shows the value of co-operation, even with the humble amateur,
who is not so despised over there as he is over here—their
courteous reply to a report always gives the feeling that your
co-operation is welcomed.

The report is too long to quote here, but if you think you
would like to see it, I should be pleused to forward you a
copy, il may be interesting to yourself as well as to KDKA
as it contains one or two thcories or contentions that I do
not remember having read before. but which KDKA them
selves scern to have fairly well substantiated. T. CLARK.

Sontli Chingford, E.4.

March 19th, 1928.

ARE THERE TOO MANY TYPES OF VALVES?

Sir,—With reference {o Professor Appleton's vemarks on the
above subject, and those contuined in various letters to vour
journal, I entirely agree with the statement that the large
variely canses confusion

I do uot, however, agree with the suggested abolition of
{he 4-volt series. 1, personally, have never found 2-volt valves
to be anything like so satisfactory in use as either the 4- or
6-volt types, mainly owing lo the fact that one cunnot to the
same extent {ake advantage of the voltage dropped over the
filament rvesistance. From this point of view, the 6-volt valve
is undoubtedly the best, but it has its drawback in the form
of a larger and heavier accumulator—especially in the case
of the multi-valve receiver. It is not everyvone who is in a
position to possess his own charging equipment, and the size
of his L.T. batlery is a matter of importance.-

It would, thercfore, seem to me that the 4-volt valve is a
very happy medimm between the 2-volt type, with its economy
in L.T. battery and the 6-volt type with its greater flexi:
hiliey. G. A MAYARD.

West Norwood, S.E.27.

March 21st, 1928.
VALVE NOMENCLATURE.

Sir,.—Your contributor, A. L. M. 8, in to-day’s issue of
The Wireless World hits the nail bang on the head. and 1
do not think his scheme for valve nomenclature can be im-
proved upon. His dictum that the vital information required
by the average user is the impedance and amplification factor
cannot be gainsaid. D. Ormerod’s letter is also much to the
point. I should like to add to his list of what manufacturers
ought to tell us in their advertisements. When I buy an
anode vesistance. either wire-wound or of the grid-lealk tyvpe,
1 want to know what its current-carrying capacity is. How
many advertisers mention the point? Most makers of L.T.
and H.T accumulators are carveful to tell us the normal
charging rate. Why are they so secretive about the dis-
charging capabilities? At present theve are cndless numbers
of H.T. eliminators on the market, and most makers give a
figure for the output voltage. Very few, however, have the
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courage {o say what carrent is ollainable at this voitage. Tt
would almost seem that sales are obtained through misleading
vhe public by withholding vital information!

In conclusion, I should like heartily to endorse your Editorial
“Continental Broadcasts.”” Tt seems {o me that the B.B.C.
should leamrn Lo walk before it atlempts to run—much less to
fly! I think that much of the S.B. and other broadeasts
depending on a long line transmission are, as regards quality,
too dreadful for words. In my view 50 per cent. of the trans-
missions from 5GB—that great pioneer of the much hetrumpeted
but strangely nebulous ‘‘regional scheme ’’-—are definitely bad
i quality. Before the B.B.C. go footling about Europe in
quest of their everlasting and dearly beloved ‘stunts,” it
would be more fitting were it {o put things in order nearer

liome. A W, RCOTT.
Carshalton.

March 21st, 1928.

Sir,—I have read with interest the article by Prof. E. V.
Appleton and also the more recent article in your issue of
March 21st, 1928, on the above subject. While there is prob-
ably more in the question of nomenclature than the technical
points touched on in these articles, the matter certainly seems
une which cun be ventilated with advantage to all concerned.

The much-maligned ‘‘arbitrary numeral” method of desig-
nating a valve has. at all cvents, the virfue of brevity. This
would be sacrificed in the scheme which proposes to substitute
*6-volt 30/20 " for DESB, ““2-volt 180/50 " for B8, etc. How-
ever, with the object the writers have in view, this is prob-
ably inevitable.

Bearing this in mind, and what has already been said on
this subject, a combination of the presenl system and a new
one would probably be «f most assistance, since all concerned
would tlen have a designation which would link up with
oxisting designations. Later, if it was agreed by all concerned
that the figures deuwoting filament current were unnecessary,
these could be dropped.

For power valves (i.e., those designed mainly for operating
the loud-speaker) the maximum power output 1s normally the
inost important thing the user wishes to know. It therefore
seems desivable to ineclude this information in the designation
of the valve. Thus, tvpe 220P might become type 220.05,
denoting a power valve having an outputl of 50 milliwatts.

For other valves, one probably could not do better at
present than o system along the lines already proposed. Thus,
type DEL.210 would become type 210/17/9, denoting a valve
of upplg)xim;ltely 17,000 ohms resistance and amplification fac-
tor of 9.

The proposal lo introduce a ‘“maximum output’ figure into
the power valve designations no doubt raises the guestion as
to how this is measured. It would be impossible to deal with
this satisfactovily in the course of a short letter. Tt will be
sufficient to say here that a method, well known to manufac-
turers, exists. For the purpose of the measurement a vesist-
ance load of twice {he vesistance of the valve (at the working
bias) is assumed. and from suitable valve curves the change of
carrent tlnough such a load at E_ mux. and for a fixed amount
of distortion (nsually 5 per cent.) is obtained. To the degree
of accuracy necessary for the purpose, the method gives a
perfectly fair comparison belween different types of valves.

Rugb)_ L. A. BARRY.

March

“c

23rd, 1928.

THE L.S.5 BRIGADE.

Sir,—Lecturing before a Manchester Soctety recently, a
member of the research staff of Messrs. Graham Amplion stated
that to obtain good speaker reproduction the volume should
make conversation practically impossible. This is consonant
with your policy of L.S.5A valves, ov twin-valve Jow-frequency
stages, etc.

As one of the many people who listen-in in their own homes,
where rooms rurely exceed 18ft. square, may I suggest that
the design of a wireless set to reproduce music purely vet
quietly would be welcome. ~ The greatest bughbear of the gramo-
phone is that, with the average dance or band record, unless
libre needles are used and handkerchiefs pushed down the horn,
the voluine is so grossly excessive as to make listening a strain
and without pleasuve.
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It would appear that the trend of design in wireloss repro-
duction is based on the misconception that the public want g
“small public address system ’ with which to generate suffi-
cient volwne to fill a cinema, and then by means of a volanie
control to reduce the volume to bearable dimensions.

How we should smile at a railway company who built such
a powerful locomotive that the brakes had to always be partially
on when the train was in motion ! :

In the writer’s opinion, the correct volume of sound for
comfortable listening is that which permits the same intensity
of sound waves to euter the car as would do so when, say,
listening to a military band in the open air, or an orchestra in
a large hall.

To try and cram into an average living-room eveu a twentieth
part of the total sound emitted by, let us say. the Radio Dance
band is :.bsurd.

As I write this, a Wireless World * five * is playing via
one stage of L.F. (A.F.5 and P.M.6 valve) and a good cone
speaker, drums are audible as drums, and the music of a pleas-
ing nature, and does not appear to lack balance, owing to sup-
pression of upper or lower frequencies.  Moreover, during
intervals it is impossible to tell if the seb is switched on, the
background of hissing noise which is always present when
plenty of milliamperes are leing used being conspicuous by jts
absence. '

In conclusion, I shoald like to hear if it is possible to use a
moving-coil speaker with the small inputs mentioned above and
retain the admitted extra clarity and frequency range of this
type of speaker.

And now I will sit back and wait for the storm to burst,
Forward the L.S.5 brigade! FLUX.

Bramhall.

CONTOURS OF 2LO.

Sir,—It may be well to call attention to u possible source
of ervor, uffecting weneral conclusions. based upon the most
interesting measurements of the field strength of 2L0.

Apparently each of the contours in My. R. I Barfield’s
paper represented in fact only some seven observations. Fyact
knowledge is thercfore lacking us to the form of the contours
in-regions intermediate Letween the seven radial paths along
which measurements were made.

In case it might be thought that this closeness of spacing
is ample for the purpose, comparison should be made with the
recent history of one branch of meteorology. A quotation from
Dr. C. E. P. Brook's vecent booklet, in Benn’s sixpenny library,
will illustrate the point.

“Until about sixteen vears ago it was supposed that isoburs
should follow smooth flowing curves, without kinks, and, in
fact, that in a perfect cyclone the isobars should be beautifully
circular and concentric. It is much easier to draw smooth
isobars when there are ouly a few stations than when there
are a large number. Then came the Great War. Meteoro-
logical 1information suddenly became of enormous value,
jealously guarded, und not imparted to neutrals, who had to
do the best they could without it. The Norwegian meteoro-
logists tried to make up for the absence of information from
belligerent countries by establishing a large number of stations
in their own country. The detail so obtained showed that the
kinks were not only real, but as significant as the rest of the
isobars, and this resulted in a new idea of the structure of
cyclones.”

In view of this experience, a detailed map of the field strength
over a small extent of country including a steep hill and «
small, dense wood, might prove most instructive. A scule of
about six inches to the mile should be employed. Early Marconi
experiments were thought to show that a headland, projecting
into the sea between two ships, interfered with re: eption.

Low Fell, Gatesheud. GEORGE M. MEYER.

March 23cd, 1928

Sir,~—In your issue of March 14th Mr. Wedlake contributes
a letter referring to iy article on the signal strength of 2LO.
He attribules to me the conteution that the irregularity of the
contours is mainly dne to the effect of trees. As a matier
of fact, I do not mike the contention. All I claim to have
demonstrated is that after the waves have left Lhe town they
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fall off in strength more rapidly in well-wooded eountry than
in sparsely wooded country.  This js shown in the map by the
fact that the contour lines are crowded together in the south
and spread out in the north—a fact which conld not be caused
by initiul differences in their shape. Tt is also zhown in an
illuminating manner by Mr. Grifliths in an article on my experi-
ments in vour Muarch 21st issue,

His method of expressing my results (see Fig. 1, page 300)
shows that in the southerly divection the waves start oft with
greater intensity than to the north, but that at fifty miles
they have fallen to about half the northerly strength. This
makes it clear that the country apart from the town has an
important effect, In the experiments so far recorded it is the
effect of the country only that has been studied, but I can
reassure Mr. Wedluke that the effect of the town avith all its
complicated structure has not been forgotten. It must, however,
form the subject of a separate study.

March 24th, 1928. R. II. BARFIELD.

EXPONENTIAL HORNS.

Sir,—Mr. Alan Cartwrighl m vour March 14th issue says
in making the straight exponential horn described November
23vd, that he had a tough job to make the four edges meet
where the cnrve is greatest. Three-ply wood is made with the
grain of the two outside pieces running in the same direction ;
if the wood is cut so that the outside grain yuns across the
horn instead of lengthways, no difficulty will be experienced in
doing this. I constructed this horn last Christmas, using a
Brown U.G.A. unit. It is joined with No 0x 3 steel screws
and scccotine; about a gross of screws were needed, but horn
is very strong. I have a Brown H.1 loud-speaker, which I
always considered good, hut testing the two with a change-
over switch is a revelation. Mine also hangs on the wall with
the mouth about two feel from the ceiling, and the sound
appears to be reflected evenly all over the room; the small
end lies close io the wall well out of the way.

Oxford. J. A. CCGOPER.

March 18th, 1978.

TALKS.

Sir,—Mr. G. E. . Rawlins finds ouly an irane and frivo-
lous mentality in those who object to the incessant chatter of
wireless speakers (or should it be talkers?).

A very large majority of people are amazed that a marvellous
invention should be prostituted in ovder to spoon-feed a few
who are too lazy to seek information in print. Ignering for
the moment the unfortunate hlind, a full week's talks can be
bought for twopence by purchasing 2%e¢ Times or one of the
better class Sunday papers.

Not one listener in a hundred is interested in the bulk of
talks given, and why, thevefore, the vast majority should be
deprived of the all-too-short musical items to please these
isolated few, who could get more and DLetter information else.
where at a negligible cost, certainly is bevond our * inane
and frivolous mentality,” :

Surely it is very evident that the real object of these  talks
is to give pleasure to the talkers, not the listeners.

Burnt Green, near Birmingham, F. G. SACKETT.

March 21st, 1928.

3GB PROGRAMMES.

Sir,—1 wonder how much longer listeners in the Narth are
to be deprived of the long-promised alternative programre from
5GIY

The reception of this station in this neighhourhood (ninety
miles) is atrocious, signals fude worse than any Coniinental
stution, varying in strength from inaudibility to blasting on a
super-power valve within the space of a few minutes.

We have hoped for some mouths that the trouble was of a
temporary uature, and that it would be remedied, but it
becomes worse instead of better.

Possibly the B.B.t". are not aware of the tading and dis-
tortion north of 5('B, as the Chiet Engineer, in a recent tall:
from 2LO, said he was quite satisfed with 5GB. If such is
the case he is more casily pleased than listeners here.

Bromborough, Cheshire, W M. McMILLAN.

March 20th, 1928.
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The Manufacturers'

LOTUS BATTERY SWITICH.
The latest product of the firm of Gar-
nett, Whitelev and Co., Ltd., is a battery
switch for panel mounting. It is of the

Lotus L.T. switch for panel mounting.

push-pull variety and is designed for one
hole fixing. 'The contaet is positive and
s made by two springs, thus avoiding the
necessity of making the return contact
ihrough the spindle and bush. Terminals
are provided for the L.T. leads, and the
price is 1s. 6d.
0000

PYE GRID LEAKS.

The price of these leaks has now been
reduced to 1s. for all values from 0.25
to 3 megohms. Their accuracy s
cuavanteed and two specimen 2-megohm

The Pye grid leak.

leaks which we tested were within 1 per
cent. of their rated value. A useful in-
novation is the provision of tinved copper
connecting wires in addition to the pointed
end caps; the leak may therefore be wired
directlv into the circuit or inserted in
any standard clip.

Qo =]

«SUPER-PIRTOID » TUBING.

This new material, the product of
AMessrs. H. Clarke and Co. (M/c), Ltd.,
Alanchester, is, like ordinary *‘ Pirtoid,”
built up of specially prepared paper
laminations, but in this case the tubing
s impregnated with black bakelite. The
surface is highly polished, and coils wound

="
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APPARATUS

on (his material should greatly enbance
the appearance of any receiving set. In
addition, it is claimed that the sulating
properties arve even better than those of
the original * Pirtoid ** material.

oo0uvo

D.C. SCREW AND WIRE PLACER.

Wireless sets are full of inaccessibie
corners and difticulty is often experienced
in starting screws in their threads, par
ticularly in repair work wheve screws may
have to be withdrawn and replaced with
all the components in position. A new
tool has been produced by Messrs. Buck
and Hickman {ov dealing with work of
this kind wlhere space is limited. Not
only is it suitable for screws and nmuts,

Buck & Hickman screw
holder for working in in—
accessible places.

hut also for liolding wires in position for
soldering.

The jaws, which are case hardened, are
drawn together by a knwled brass collar
and are shaped to grip either cheese-head
or counter-sunk screws of any diameter
from 11/64in. to lin. The total lengih
including the handle is 12}in. and the
price 2s. 6d. A 24in. size is also avail-
able at 4s. 3d.

0 Q0w

LOEWE RESISTANCES.

The metallised vacuum grid leaks pro-
duced by the Loewe-Radio Company are
alveady well known. Experimenters and
others requiring resistances of low self-
capacity will be interested to learn that
values as low as 10,000 ohms are now

www americanradiohictorv-com
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[atest Products.

available from the J.ondou depot of this
firm at 4, Fountayne Road, Tottewham,
N.16. :

The current carrying capacity of these
resistances is remarkable having regard
{o the extremely thin cross-section of the
series of

resistance element. A these

Loewe vacuum resistances which are
obtainable in values as low as 0.01 M.

resistances which have been recently used
in a special experiment have been sub-
jected to a cwrrent of 2 milliamps for long
periods and it has been found that the
variation of vesistance after the cnrrent
lias heen passing half an hour is less than
1 per cent. Incidentally the change of
resistance is a decrease, so that a resis-
tance has a negative temperature coeffi-
cient for high current densities.
cooo0

E.B.C. ADJUSTABLE SPANNER.

This tool mayv be used as a substitute
for the more common bunch of magueto
spanmers and has this advantage that it
can be adjusted {o fit exaetly any size
of nut. In consequence there is less
danger of slipping and damaging the

N

A useful tool for the experimenter; the
E.B.C. adjustable spanner.

corners of brass nuts. The range of
adjustment is from 3/16in. to gin. mea-
sured across opposite flats of the nut, and
the contraction of the jaws of the span-
ner is accomplished by rotating the
knurled screw at the bottom end.  The
tool is made by Messrs. Hayward and
Towell, Ltd., North Street, Peterborcugh,
and sells at the moderate price of 1s. 44d.,
its length is 34in. so that it can be con-
veniently carried in the pocket.
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An L.T. Trickle Charzer for H.T.

Is it possible to use my LI trickle
charger for charging I.7. accumu-
lators by substituting a suitalle step-
up transformner delivering a suffi-
ciently hugh voltage? The rectifier

i3 of the permanent metal oxide type.

N. V.

The arrangement you propose is mnot
practicable. With this type of rectifier
there is a limit to the voltage which may
be dropped across individual elements,
and in all probability that included in
your instrument is designed for a maxi-
mum input of some 15 or 20 volts. For

the charging of H.T. accumulators a

much higher voltage than this would be

required.
cooco
H.T. Consampticn.

If I add a parallel super-power valve to
my existing recetver will the current
consumed from my H.T. accumulator
be doubled? M. R. R.

Provided that the added valve is of the
same type as that yvou arve already using
it is correct for practical purposes to
say that the anode current consumned in
the output stage will be almost doubled.

This is on the assumption that the load

in the anode circuit (oulpul choke, trans-

former primary, or loud-speaker winding)
has a reasonably low D.C. resistance as
compared with the A.C', resistance of the

valves.
[sNoNaNa)

Silencing a Motor.

Having experiexced anveh interference
from a D.C. wotor, I was interested
in a letter puliished in a recent issue
of “The Wireless 1World,” stating
that interference from this eause can
be eliminaled by connecting large
capacity condensers across the brushes
and earthing the cenire point. Can
you please erplain how ihe centrc
point of a condrnser is found?

W. G. 8.

Unless the condensers are made speci-
ally for the purpose, it is not possible to
make a connection at the mid-point, but
this can be arvanged by connecting two
condensers in series and earthing at the
junction of two condersers. This is
shown diagrammatically in Fig. 1, where

Cl and C2 are two 4 mfd. condensers

connected in series and ‘‘earthed ”’ at

B 39
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“ The Wireless World’

The Service is subject fo the rules of the Department, w
be strictly enforced, in the interest of readers themselves.

Wireless
World

)]

the mid-point wia a fuse. The fuse is
not essential, but its inclusion is recom-
mended as a precaution should one or
both of the condensers lreak down, as

Fig. 1.—To prevent interference from the
motor A, condensers arc connected as
shown,

this might lead to shorl circuiting the
supply mains.  As far as the earth con-
nections to the centre of the condenser
bank is concerned, this can be either a
buried earth or the framework of the
machine; generally, the last mentioned
15 satisfactory.

RULES.

(1.) Only one question (which must deal
with a single specific point) can be answered.
Lellers must be concisely worded and headed
‘“ Information Department.”

(2.) Queries must be writlen on one side
of the paper, and diagrams drawn on a
separate sheel. A self-addressed stamped
envelope must be enclosed for postal reply.

(3.) Designs or circuit diagrams for com-
plete receivers cannot be given ; under present-
day conditions justice cannol be done fo
questions of this kind in the course of a letter.

(4.) Practical wiring plans cannol be sup-
plied or considered.

(5.) Designs for components such as L.F.
chokes, power transformers, efc.. cannof be
supplied.

(6.) Queries arising from the construction
or operation of receivers must be confined to
constructional sets described in “* The Wireless
World” or to standard manufacturers'
receivers.

Readers desiring information on matters
beyond the scope of the Information Depart-
ment are invited to submil suggestions regard-
ing subjects {o be treated in future articles or
paragraphs.
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hich are printed below ; these must
A selection of queries
below, in some cases at greater length than would be possible in

of general
« letfer.

Dry-cell L.T. and Economy.
1t appears that the ampere-hour capacity
of a dry battery fulls off very rapidly
with increase of current; accordingly,
it seems {o me that it would be a
good 1den to wirc in series the fila-
ments of the two walves in my pro-
posed portable set, us dry cells are
to be used for L.T. supply. Expense
is a consideration, and 1 should lile
to Lnow if it is possible {o connect
a four- and a two-volt valve together
in this manner. They are ench rated
at 0.1 aapere. S. P. P.
The arrangement vou propose has cer-
tain advanlages, and there is no reason
why two valves of different filament
voltage rating should not be unsed to-
gether. The important point is that their
current rating should be the same. With
valve filaments connected in series the
L.T. voltuge must be equal to the sum of
that required Dby individual valves—in
your case it will he 6 volts.

000 OC

Overloading the Detector.

In *“ The Wircless Worid” for February
16tk you adeised ** L. G. 8.’ (who
wished to increase the wundistorted
output of his receiver) to upply an in-
creased H.T'. voltoye both to delector
and output valves. [ do not remem
ber having previowsly seen in pront
any suggestion reqarding the necessity
for a greater detector voliage when
output is to e increused, and am
wondering if there wus an error in
your published reply. H. R.

Our reply was given after due consider
ation.  “I. G. R.” wus using a 3-valve
receiver with H.F. amplifier, anode bend
detector, and one transformer-coupled

L.F. valve.  With such a circuit there is

a possible danger of overloading the de-

tector before the output valve is loaded

up to its full capacity.  Now, the appli-
cation of more H.T. (and consequently of
more grid bias) to this output vaive will
increase its voltage-handling capacity, so
it is necessary at the sale time to make
provision for a greater H.F. voltage on
the detector grid.  ‘L'his is done by in
creasing its H.T. voltage, a procedure
which will permit of an increase in its
negative bias, and consequently of the

H.F. voltage which it can accommodute

without ranning into arid current
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A Set for Two-volt Valves.

[ notice with regret that the majority of
the designers of sets described in
“The Wireless World ™ apparently
intend them primarily to be used with
6-volt valves. Now, on account of
my dificulty in getting accumulators
recharged, 1 prefer to wuse 2-volt
valres, and am wondering if you
could suggest a design which woudd
be the Lest for them. If nothing has
heen issued, perhaps you would con-
sider publishing the descripton of
such a set, ax 1 am sure lthat many
situated as I am would prefer to use
the more cconomical valves.

E. M. T.
You are in error in supposing that
Wireless TWorld sets arve primarily de-
signed for 6-volt valves.  Naturully, the
designers always wish that constructors
should get the best results from their re-
ceivers, and they are perhaps inclined to
stress the advice that 6-volt valves should
be used. Unfortunately, it is in the
nature of things that the latter valves
should give better results, all other things
being equal. In making this statement we
have in mind the more up-to-date type of
receiver with neutralised H.F. amplifica-
tion ; there is little differcnce in periorm-
ance when the set is of the kind which
depends essentially for its sensitivity on
the use of critically-controlled reaction.
We cannot see that any useful purposc

would be served by attempting to design
a set specially for 2-volt valves. Any of
the more recent designs are suitable for
this type of valve; the important thing is
that they should be carefully chosen to
have impedances approximating closely to
that recommended, and, moreover, you
should, generally speaking, choose a valve
having the highest possible amplification
fuctor for a given impedunce. After all,
the difference in effectiveness between the
two types of valves is not very great.

[N eRele]

*“Free” Grid Bias Again.

What should be the values of the fired
resistors B, and B, in an ** Bvery-
man-Four” receiver when a P.A. 5X.
vedve 18 used «s a detector? 1 have
tried a nuwmber of combinations, but
cannot el vesults approaching those
obtatnable witl sy  previous 2-volt
valve. S, M. T

The “ free’'grid bias arrangement is
certainly not applicable when vou use a
20,000 ohm *’ valve of this kind, which
requires some 3 or 4 volts negative on the
grid for detection when a normal H.T.
voltage is applied. Iven allowing for the
fact that its filament may be run at a low
temperature, it is unlikely that you would
have at your disposal more than about
two volts for bias purposes, which would
certainly be insufficient with the H.T.
voltage ordinarily applied.

If you wish to retain this valve, it will
be necessury to abandon free guid bias,
and we would recommend you to read an
urticle entitled ‘* Notes on the Everyman
Four,” which appeared in our issue of
December 28th, 1927, and in which the
gquestion of detector bias was discussed
at some length,

Wireless
Worlld

Eliminators and Earthed Positive Main.

My recciver derves the H.T. from a
D.C.  battery  eliminator, and,
although « chole-capacity output cir-
cuit has been fitted, it does nol pre-
vent my yetting a shoek cvery time [
touch the L.S. terminals. 1t 1 con-
nect another condenser between the
L.S. terndnal and L.1', negative, then
Lhese terminals can be touched witi-
out getting a shock as formerly. The
Teed condenser is not faulty, as this
has Dbeen tested ot o wuch higher
voltage than the nains, and, as the
extra condenser appears mnecessary,
docs this indicate a fault in the out-
put circuit, please? F. G. B.

We do not think that the experiment
vou have made indicates that there is
anything faulty with the output cirenit,
bhut it would appear from your descrip-

{ion that the positive conductor of the

supply mains is earthed.

Cq |

Coe:3

IFig. 2.-If the last valve of a receiver be

fed from mains which are positive-

carthed, the condenser C, is necessary to
prevent the terminals L.S. from being
live.

In Fig. 2 on this page we give a dia-
gram showing the positions of the two
vondensers mentioned in your query, and
from this it will be seen that, unless €2
is included, the loud-speaker terminals
will be ““live,”” for the reason that be-
tween H.T.— and earth there is a
difference in potential equal to the supply
voltage,

0000
A Fire Risk.

My loud-speaker extension is connected
in the manner which you have advo-
cated on seveval occasions in ““The
Wireless World”’,; I wse a chole
flter output with a single lead to the
distant point and an earth return.
Do wyou consider that there is any
visk of fre introduced by the use of
the gas pipes for this veturn circuit?
! have already itried i, and results
ure gquite sulisfactory. W. Al

Your question is a difficult one to
answer definitely.  The voltages in the
output circuit are quite small, and we
consider that the production of a spark
which might ignite a leakage of gis is
almost impossible. However, it cannot be
denied that there is a very remote chance
that couditions might arise under which
it would be possible to cause damage.

www. americanradiohistorv com
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An Input Voltage Indicator.

What is the junction of the Weston yal-
vanometer used in the * South Ken-
sington ’ receiver, which you de-
scribe in < T'he Wireless World *’ for
January 26th, 19277 N. D. A,

We assume that vou refer to the meter
connected in the detector circuit. The
set in question uses what is sometimes
called parallel rectification, and no H.'T.
voltage is applied to the detector anode.
Thus the mean reclified current due to
the incoming carrier wave may be read
directly on a sensitive D.C. instrument in
exactly the same way as with a erystal
detector, and the galvanometer affords a
kandy check of the adjustments of the
H.F.-detectoar portion of the receiver.
By adjusting sensitivity so that the read-
ing on this instrument reaches a pre-
determined value, the operator of a set uf
this kind can rest assured that overload-
ing will not be produced unless the per-
centage of modulation at the transmitting
end increases very considerably.

A second gualvanometer (indicated by
M., in Fig. 1 of the article in question)
serves as an overload indicator, its
pointer being deflected by the flow of
current in the grid circuit of the output
valve.

0300

A Warning.

Will you please tell me how to add unother
H.F. amplifying valve to the receiver
shown on the altached cvrcuit die-
gram?  For your informalion, noles
reqarding com ponents used are added.

T.J. A
Your circuit diagram shows a modern
high-efficiency four-valve receiver with one

H.F. amplifiec. We think 1t should be

stated emphatically that the addition of a

{further high-frequency amplifier to u sensi-

tive receiver of this sort is a matter which

should not be undertaken lightly, and we

feel certain that we should be doing you a

disservice by attempting to treat the

matter without entering fully into details.

co00oO0

Reception Without Re-radiation.

It s my wish to bwld a two-valre re-
ceiver (0-v-1) capable of loud-speaker
reception of at least four stations,
und, to avold the possibility of iuter-
fering awith neighbouring listeners, 1
propose Lo dispense aoith reaction.
(lun you please refer me to a pub-
lighed design which will answer vy
requirements? W. IF. A

To obtain worth-while reception with a
receiver not incorporating reaction it will
be necessary to use at least one stage
of efficieut high-frequency - amplification.
At least one low-frequency amplifier will
be necessary to give lond-speaker signals,
so that, under these counditions, three
valves would appear to be the minimum
nutber that could give the results re-
quired.

The * Regional Three-valve Receiver,”
desceribed in The Wircless World of
August 17th and 24th last, would be the
most suituble set for your purpose, both
from the point of selectivity and senst-
tivity.
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"POPULARISING” WIRELESS.

NDER the above title, in a recent number of our
! l well-known contemporary, ““ The Electrician,”’ a

reader contributes to the correspondence columns
a letter in which he draws attention to a state of affairs
affecting the popularising of wireless which probably has
no parallel in any other industry, and we heartily en-
dorse the point of view which he puts forward. His com-
plaint is directed against the growing tendency on the
part of manufacturers who are the owners of patents to
publish advertisements containing threats and warnings
against intringement of their patents. The announce-
ments of this nature began with those addressed to the
rrade and to the public on the subject of basic patents
on receiving sets, but the practice is now spreading to
valves, loud-speakers, and other commodities, with the
result that one gets the impression that some manufac-
turers are more concerned with attempting to frighten
their competitors out of business than proceeding with
the task of popularising wireless generally and selling
their products. The general public are not expected to
be versed in patent matters, and it is, therefore, not sur-

A7
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prising that we find many of our readers hesitate to
purchase certain components which are being advertised
lecause they think these instruments may Dbe infringing
certain patents concerning which warnings have been
issueil, and they dJo not know to what extent they might
themselves be involved in any resulting trouble.

The Disquieting Effect,
Another point of view is that, in our opinion, it is very

‘doubtful whether the publication of these warnings does

any good to the owners of the patents concerned, for the
reason that it is apt to imply that the patent position is
obscure and that the announcement is made more in the
nature of an attempt to “‘ bluff ’ other manufacturers
into accepting the claims than based on a sound patent
position.  Where the.validity of a patent is beyond ques-
tion there is surely no need for these threats and warn-
ings to be issued in the form of public announcements, for
direct communication with any manufacturer who is found
to be infringing should be sufficient to clear up the matter
as far as the owner of the patent is concerned. Probably
the advantage in issuing warnings in a general way rather
than addressing any suspected infringer directly is that
the claimant to the patent or patents circumvents to a
certain extent a provision of the Patent Act, which pro-
vides that ‘‘ where any person claiming to have an interest
in a patent, by circulars, advertisements, or otherwise,
threatens any person with any legal proceedings or lia-
bility in respect of any alleged infringement of the patent,
any person aggrieved thereby may bring an action against
him . and may recover such damage (if any) as he
has sustained thereby if the alleged infringement to which
the threats relate was not in fact an infringement of the
patent.”’

On the face of it, therefore, it v.ould look as if those
who issue these public warnings do not feel secure enough
in their position to direct such warning to any specific
person and feel that, so lang as they confine themselves.
to a general announcement, they can at any time, if
tackled by an individual who considers himself aggrieved
by the announcement, always back out of the difficulty
by stating that their warning was not directed against
fim. We 1ealise, of course, that in any complicated
patent situation manufacturers have their little disputes
between themselves to settle, but is it necessary that they
should ‘“ wash their dirty linén in public ” and create
such a very unpleasant tone in the wireless industry
generally, leading, as it undoubtedly does, to a very
definite set-back in popularising wireless and expanding
the industry—two aims which should be ever bLefore the
progressive manufacturer and trader?
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The Unit of Field

() obtain u proper conception of any scientific sub-

ject one must get an idea of values. It is im-

possible to lay down any laws without specifying
how they are to be used in practice. And in making pro-
gress one must rely on definite svstems of mcasurement,
to be able to know exactly what is happening in any series
of experiments. Two of the most difficult problems that
face the wireless experimenter are: first, the measure-
ment of signal strength, giving a eriterion of the strength
of reception at a given point due to a given transmission.
Secondly, the measurement of sound intensity or pressure,
especially in connection with work on microphones or loud-
speakers. ['he first problem has been solved, at any rate
for normal wavelengths. 1In the second, great progress
has recently heen macle, but results are not entirely con-
clusive. 1In this article we are concerned with the former
problem.

Better Definition Required.

The time has come when the serious experimenter must
change his conception of signal strength of reception from
such vague standards as *“ phones on the table strength,’”’
or ““ good crystal strength at so many miles,”” to some-
thing more definite, expressed in terms of familiar units.
Before going into this further, it would be as well to con-
sider first of all the mechanism of electric wave radiation.

The simplest case of a wireless transmitter is that of
the doublet or straight wire, in which electric oscillations
are maintained by a generator of oscillations at its centre.
The electromagnetic field set up by the process consists
of two distinct parts. There is first of all the field due
to electromagnetic induction.  The strength of this field

. 1 . .
varies as —, where 7 is the distance from the centre of the
=

doublet.  Secondly, there is the feld due to radiation

Strength Explained.

. : I g g g .
which varies as—. In practice the induction field dies out
%

rapidly as 7 is increased, and cannot be detected at more
than a wavelength or so from the transmitter. ‘The radia-
tion field is the one that counts, and represents the energy
of wave propagation. The meaning of this wave propa-
gation is that electric and magnetic fields are propagated
through the ether with the speed of light. An analysis
of the problem shows that at any given distant point
the electric and magnetic components of the field vary
together in phase, with the frequency of the original oscil-
lation. If I and H represent these respective com-
ponents, their values and directions at any given instant
can be represented as in Tig. 1. The electric field E is

1
\ E
4 “[DIRECTION
Jj"\ 4 OF WAVE
T H” moTion
TRANSMITTER

¥ig., 1.—Electric and magnetic radiation fields sct up by the
doubiet.
parallel to the doublet, or to the line of flow of current
in the transmitting antenna. The magnetic field H is
perpendicular to E, and to the direction of wave motion.
As stated, the values of ¥ and H at that point vary in
phase as the wave progresses, and the amplitude of their

. . . J. ¢
¢ffective values varies with— .
4

In the case of an ordinary transmitting aerial of any
A8
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Millivolts per Metre.—

type earthed at the lower end, the cusrent in the aerial is
a maximum at the bottom (say, I in value), decreasing as
we go up to zero at the extremity.

The effective height of this aerial is defined as the
height of a vertical single wire, having the same amount
of current as above (1) flowing throughout its whole
length, and giving the same field strengths at given dis-
tances. It is in general the aim of the wireless engineer
to get the ratio of effective height to the actual height as
great as possible to secure maximum radiation. In the
‘“flat top’’ type of aerial (with maximum capacjty
located at the top) which, however, is not usually the
most practical type, this result is almost attained.

1

¢ | ?

TRANSMITTER H/ MOTION

Fig. 2.—Field set up at a point on the earth's surface by a
wireless transmitter.

Then the field set up at a distant point on the earth’s
surface is as in Fig. 2, with the electric force vertical
and the magnetic force horizontal and perpendicular to
the direction of wave motion.

The value of the electric field strength at a distance
7 in kilometres from the transmitter is given by the
formula :

18841

K A, Willivolts per metre.

where /. = effective height in metres,

A = wavelength in metres,
r = distance in kilometres,
I = current in aerial in amps.

We can obtain a similar formula for H (the magnetic
component). These give the actual field strengths at any
distance (where curvature of the earth can be neglected)
from a transmitter, provided that there is no ground
absorption of energy nor interference by waves reflected
from the upper atmosphere.

The Cause of Fading.

Actually, there is, of course, absorption of energy by
the ground, and a factor must be introduced depending
on the wavelength, and on the nature of the ground
(and what is on it) over which the wave passes. This
may give very considerable reduction of field strength.
And when the distance and time of the day are such that
there may be a considerable amount of energy reflected
from the upper atmosphere, the system of forces corre-
sponding to the two fields is set up. The two fields may
or may not be in phase, and the continual variation of
phase causes the well-known fading effects.

What is the practical meaning of the term millivolts per
metre ?

AQ
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It means that with a field strength of 1 millivolt per
metre, the potential difference due to the field between
two points situated on the same line of electric force, a
metre apart, is 1 millivolt. Consequently, if we have a
receiving aerial of effective height H metres in a field
of strength N millivolts per metre, we shall obtain an
FMLF. of HN millivolts in this gerial, giving rise to

a current in the aerial equal to milliamperes,

R
where R is the effective resistance in ohms of the aerial
system, this being, of course, tuned to the wavelength
of the incoming wave.

In the case of a frame aerial also, we can calculate the
E.M.F. set up in the aerial circuit due to the field from
a given transmitter.

Usually field strength measuring scts embody a frame
aerial as being more convenient and more constant from
the point of view of portability, and the measurement of
tield strength is usually made by comparing the received
signal with a local oscillation of given strength.

Practical Considerations.

l.et us considev now the practical results as regards
tield strength given by broadeasting stations.

Mr. Barfield has shown that the field strength at 1o
miles from 2LO 1s about 10 millivolts per metre. At 30
miles, the limit ot average crystal reception with a good
outdoor aerial, the signal strength is about 3 millivolts
per metre. Other comparisons with established approxi-
mate standards will occur to the reader, remembering that
for a given transmitter, the field strength varies inversely
as the distance, and that to multiply the ficld strength at
a given point by », the power of the transmitter must be
multiplied by #*.

1f the fickl strength can be measured accurately, the
effective height of a transmitting aerial can be worked
out from the measurements taken near to it.  The
measurcments taken further away, then, enable an esti-
mate to be made of the absorption of energy due to the
intervening ground.

It is important for the experimenter to get an idea of
magnitudes with regard to field strengths, and to be able
to assess the strengths of signals he receives in terms of
the unit mentioned. For instance, how much better it is,
in complaining to the B.B.C. about tramway interfer-
ence, to be able to say ‘“ T get 3 millivolts per metre from
my local station, and 4 millivolts per metre from each
tram as it passes by. What are you going to do about
it?”’

“ EVERYMAN PORTABLE.” :

THE

N next week’s issue an efficient and eminently
l practical two=valve portable receiver will be de=
scribed with full constructional details. Light
~veight, compactness, and sensitivity are features of
the design which are certain to appeal to the majority
of our readers.
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7 THE POSSIBILITIES OF
-~ SOME STANDARD DESIGNS

‘“"RADIOPHARE."”

HE sensitivity of every type of receiver is so com-

pletely governed by the excellence—or otherwise—

of the associated aerial-carth system, by screening
and by more intangible factors generally referred to as
‘“local conditions,’ " that it is difficult, if not dangerous,
to attempt to make definite statements as to the suitability
of various circuits for different requirements and situa-
tions. Nevertheless, the writer will attempt to offer some
suggestions as to the capabilities of well-known valve
combinations, hut would point out that the ranges to be
quoted are liable to be halved or doubled if conditions are
much worse or much better than the average. Only loud-
speaker reception will be considered.

The ever-popular z-valve set, with a grid circuit detec-
tor, reaction, and a transformer-coupled L.F. ampliiier,
can generally be depended upon to provide as much
volume as the small loud-speaker customarily used with
it can handle up to distances of twentyv miles from a main
station.  long-wave signals from Daventry are often
receivable at a hundred miles, but a set of the kind under
consideration should certainly not be relied upon to pro-
vide good reproduction at great distances or in circum-
stances where sufficient sensitivity is obtainable only by
the usc of critically adjusted reaction, which definitely
mmpairs quality.

An Ideal Shori-range Set.

The arrangement of a high-magnification detector

without reaction coupled by a resistance to the output
valve is excellent for purely local work, but requires a
very strong signal; this is not gener'llly obtainable at
more than five or ten miles, and at slightly greater dis-
tances, or where ‘‘ pick-up ’’ is reduced by aerial ineffi-
ciency, an extra low-magnification stage, consisting of a
power valve with a resistance in its anode circuit, may
be added. Generally speaking, this latter combination is
suitable up to fifteen miles; quite often at distances of
this order it is possible to sacrifice some sensitivity and
to gain in proportional amplification at the higher audible
frequencies by substituting a ‘‘ 20,000 ohm ’’ valve as a
detector. It seems proballe that this circuit will increase
in popularity for high-quality local station work, as it
is less likely to suffer from the ill effects of over-amplifica-
tion than many circuits in more general use at the present
time.

The detector-2 L.T. set with reaction is in many respects
comparable to the same receiver with one low-frequency
stage, although its range is very much greater; assuming
a really good design with suitahle valves and battery

voltages, this may be approximately estimated at 100
miles.  Great distances ure seldom attainable without
carrying reaction control to the point where distortion is
produced, but §XX is commonly received over the greater
part of this country, on account of the comparatively small
attenuation of its long wave.

A detector-L.1". receiver is inberently lacking in sclec-
tivity, and accordingly it will inevitably suffer inter-
ference from a powerful nearby transmitter. It may
well be compared with a modern H.F.-det.-L.F. set,
which is certainly better in this respect. It is true
to say, however, that the latter set has a slightly shorter
loud-speaker range, but, on the other hand, it has an
arldvantage in point of practical immunity from low-
frequency oscillation—actual or incipient—which is
generally met with in a two-stage amplifier.

Circuits for Long-distance Reception.

None of the foregoing receivers can fairly be considered
as really suitable for long-distance reception, although it
would be idle to deny that detector-L.T*. circuits are
capable, in skilled hands, of putting up a wonderfui
performance. We may now consider the popular H.F.-
det.-z L.F. circuit, of which it is not far short of the
mark to say that the sensitivity is enough for loud-speaker
reproduction of any signals which are worth while hear-
ing.  Occasionally, however, it is possible to take
advantage of still greater sensitivity, particularly when
the aerial-earth system is inefficient, or when atmospheric
conditions are exceptionally favourahle, but space oes
not permit of a discussion of more ambhitious receivers.

Apart from the question of sensitivity, it would bhe
wrong to close these notes without again touching briefly
the matter of selectivity. Although a four-valve set may
have sufficient sensitivity, it will be found that unless
this quality is sacrificed unduly in favour of selectivity,
signals from a station less than ten miles away will
“spread "’ this spreading at from two to five miles will
be serious enough considerably to restrict the number of
stations receivalile without interference. The hest remedy
lies in the use of a sccond H.F. amplifier, even though
the extra valve mav not be strictly necessarv from the
point of view of sensitivity alone. It is seldom advis-
able to strive after maximum efficiency in a multi-valve
amplifier ; two moderately good stages give much more
amplification than a single one of superlative excellence,
and do not introduce troubles due to excessively sharp
tuning.

A 10
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The Dangers of Reverse Grid Current.
By A. P. CASTELLAIN, B.Sc., A.C.G.I, D.I.C.

N these days of dull-emitter filaments the residual

gas left in the bulb may play quite a considerable

part in the functioning of the valve—a part that does
not scem to be at all gencrally realised.

This matter is becoming increasingly important now
that high-plate voltages, obtained {rom the house mains
supply, are being used, as it is due to high voltages anil
high mecan plate currents that trouble is most likely to
be experienced with gas, TFirst of all, let us consider
what happens in a three-electrode valve which is being
usedd as an amplifier, and then consider the eifect of a
small amount of gas inside the bulb. Round the fila-
ment we have a cloud of electrons which have been
evaporated from it, and which form the space charge.
Electrons from the spacc charge arc continually being
accelerated towards the plate, the speed with which they
strike the latter Jepending on the plate voltage. The
encrgy associated with individual clectrons depends on
the speed at which they are travelling, and this, in turn,
depends on their distance from the plate and on the
accelerating force—the plate voltage.

constitute the grid current. If the grid is actually always
at a negative potential with respect ro the space charge,
then no electrons will strike the grid, and there will be
no grid current if therc is no gas present. However,
if there are a fair number ol gas molecules present, some
of the electrons travelling to the plate will collide with
them, and if they are travelling fast enough will detach
clectrons from some of the gas molecules. 'These de-
tached electrons will go to the plate like the other elec-
trons, while the gas ions, as the molecules are now
called, being positively charged by lack of an electron,
will go to the grid or to the filament according to where
they were generated and according to the grid potential.
If the plate voltage is fairly high, so that the initial
electrons get up to sufficient speed to ionise the gas
molecules fairly early in their path, and if the grid is
kept negative with respect to the filament, quite an appre-
ciable reverse grid current will flow round the external
circuit with only a small amount of gas present in the
bulb, so that the conditions prevailing in a valve ampli-
- fier are just those for causing a reverse grid

The grid may be regarded as assisting
or opposing the accelerating force due to
the plate on electrons between the space
charge boundary and the grid itself, ac-
cording to whether its potential with re-
spect to the filament is made more posi-
tive or more negative.

If the grid is actually at a positive
potential with respect to any part of the

current to flow if there is enough gas in th
valve. 5

If the grid 1s made very negative so that
the plate current of initial electrons is very
much reduced, then the nuwmber of ions
produced by collision will, of course, be
less, since there are fewer electrons to pro-
duce them, and therefore the reverse grid
current would be expected first to increase

space charge, then some of the electrons

will actually strike the grid, and, flowing

round the external circuit to the filament,
A 11

Fig.

1.—With
negative blas the reverse
grid current first increases
and then slowly decreases.

and then slowly decrease as tlie grid is
macle more negative, and  practice this is
found io be the case, as is shown in Iig. 1.

increasing
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The Effect of Residual Gas in a Valve.—

The reverse grid current has two main effects, which
may be undesirable. Iirst, inside the valve some of
the ions produced between grid and fAlament may
return to the Iatter when they are generated, and, being
relatively massive, may in time damage the coating of
a dull-emitter filament—the effect being cumulative, since
the bombarded part gets hotter, emits more clectrons,
and produces more ions. Secondly, the external grid
current will have some resistance, R, across which a
potential v, will be developed by a grid current 7; such
that », = 7, R—see I'ig. 2.

In the case of ordinary grid current, this potential
will be such as to make the grid more necgative, but in
the case of reverse grid current the grid will tend to
become more positive than it was.  If the grid bias ap-

Fig. 2.—If the grid bias applied by the battery is B., then the mean
negative grid poientiatl witl be B+ V, for normal grid current (a),
and B—V, when reverse grid current flows (b).
pHed by battery be B, then v,, the mean negative grid
potential, will be (B + #,) for the case of normal grid
current (I'ig. 2a), and (B — »,) when reverse grid cur-

rent is flowing (Fig. 264).

Since the reverse grid current is moderately constant
over a range of grid voltage, its cffect on the quality of
the output from the amplifier may be very small, and
be merely limited to a reduction of grid bias on the
valve. On tlie other hand, if transformer input is being
used, the loading effect of a grid current of even a micro-
ampere or so on the transformer secondary may be quite
sufficient to cause some distortion of output, especially
when large voltage amplitudes are occurring.

Reverse Grid Current May Cause Loading.

The foregoing remarks apply to valves with a small
amount of residual gas only, in which the reverse grid
current is of the order of one or two microamperes.

There is one beneficial effect that may occur with a
small amount of gas present in the valve, which is the
improvement in its mutual conductance owin® to the
reduction of the space charge due to the presence of
positive ions in the neighbourhood of the filament. If
more than a small amount of gas is present, then this
advantage is lost for an amplifier valve, since, although
the effective mutual conductance increases, the plate cur-
rent ceases to be directly proportional to the grid volt-
ages, owing to a large variable proportion of the elec-
trons forming the plate current being the result of colli-
sions, and not coming directly under the influence of the
grid; and in any case the much larger reverse grid cur-
rents obtained due to the extra gas preclude the use of
any ordinary input coupling.

APRIL rith, 1928.

The effects of a small amount of gas in a three-elec-
trode valve may be summarised as follows :—

(1) Distortion due to loading the input circuit may
occur.

(2) The life of the filament, especially if of the eoated
type, will be reduced.

(3) The clective bias potential on the grid of the valve
may be much less than that due to the bias battery—
thus the valve may apparently be capable of handling a
given input, but actually this will not be the case. IFor
example, if the bias battery is g volts, reverse grid cur-
rent 2z microamperes and the grid leak z megohms, the
negative potential on the grid will only be 9 —4=75 volts.

(4) The mutual conductance may be increased.

The disadvantages of gas—even a very small amount
—in a three-electrode valve used as an amplifier with
ordinary circuits and components certainly outweigh the
possible advantage ; besides, there is always the possi-
bility of the amount of gas increasing and rendering the
valve useless as an amplifier.

How the Valve is Evacuated.

To understand why there should be gas present in a
modern valve, which has presumably been well exhausted,
it is neccssary to examine the exhaustion process in some
detail. Setting aside definitely faulty exhaustion, or the
possibility of an actual small leak, since in both these
cases such a valve should not reach the public but should
be rejected in works tests,
there are several places in =
the valve whence the gas mA
can come—the glass bulb,
the electrodes, including the
filament, and the gettering
on the bulb.

In pumping the valve the
glass bulb is baked in an
oven to a high temperature
to free it as far as possible
from gas, and the grid and
plate—especially the nickel
plate—is usually made from
metal which has been pre-
heated in a bulb on the
pump so as to reduce the
amount of gas produced at the second pumping when
the material is made up into the clectrode. The grid
and plate are then joined together and a large positive
potential applied to them. ‘The filament is usually over-
run for a short time, and the resulting large plate cur-
rent heats up the grid and plate by the electron hom-
bardment until they are at a bright red heat. Since the
valve is still on the pump, any gas evolved from the fila-
ment, grid, and plate, is thus removed, and the valve
sealed off.

Attached to the plate is a small piece of nickel to
which little squares of magnesium have been welded, and
when the valve has been sealed off this piece of nickel is
made red-hot, usually by means of large eddy currents
induced in a high-frequency field, and the magnesium
volatilised and deposited on to the cold surface of the
glass, giving the familiar silvered appearance.

The purpose of using the magnesium is to provide an

A 12
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Fig. 3.—The circuit of the
vacuum tester using an
H.T. battery.
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The Effect of Residual Gas in a Valve.—

enormously large surface which will edsord any residual
gas which may be present, thus ‘‘ finishing off *’ the high
vacuum process. Some valves—notably some of thosc
using the very dull-emitter filaments—do not go through
the bombarding process at all, possibly owing to the fila-
ments being seriously injured by it, and the electrodes
are heated up by the eddy current precess after the valve
has been sealed off, the magnesium ‘‘ getter,”” as it is
called, being relied on to deal with any gas evolved in
this process. The magnesium is usually welded on to
the plate, and is volatilised in the edidy-current heating
of the latter.

Testing the Hardness of a Vaive,

Some residual gas is therefore trapped by the getter-
ing, and, although it is quite safely held under normal
conditions, yet some proportion of this trapped gas may
be released if the valve bulb gets too hot, and may not
be completely reabsorbed on cooling. Now that H.T.
eliminators are being increasingly uscd, providing high
voltages for the amplilier valves, the power dissipated on
the plate of the last valve (i.e., plate volts x plate cur-
rent) may heat up the plate considerably. This heat has
got to be dissipated by the bulb, and if the laiter is
small, it will get quite warm, and perhaps hot enough to
release a-little gas {rom the getter or even the glass itself
Ot course, if this happens the valve is Leing overrun,
but certainly the same electrode assembly could be marle
to deal with more power by using a larger bulb, which
wouldd keep cooler. '

In the coursc of testing large numbers of new valves
the writer has sometimes come across valves which do
contain enough gas to show a few microamperes of re-
verse grid current, and, as it has Leen pointed out that
such valves are on the whole unsuitable as amplifiers—
L.F. amplifiers, at any rate—a simple method of test
for gas which does noi involve the use ot a sensitive and
expensive microammeler will probably be of interest.

Q)
).
mA
L
SHUNT % |
! 240 v
—— — D.C.
MAINS
. _
5 3 -
§ =
s uwy
v, L.T.:
| -4
‘l'l a

Fig. 4.—Circuit of mains-operated vacuum tester shown in photo-
graph. L L, 40 watt, 240-volt lamps. The switch should be of
the anti-capacity type and have good insulation.
Incidentally, this method lends itself to the construction
of a piece of apparatus which is useful for very rapid
testing of valves, in large quantities if necessary, for
gas. Such an instrument is almost indispensable in any
laboratory using valves for measurement purposes, where
hard valves are essential, and also will he found ex-
tremely useful for the testing of valves wherever they are

A 13
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used or produced in large guantiries for commercial pis-
poses.

T'he principle on which the instrument works may be
explained with the aid of Iiig. 3. "I'he valve is suppliel
with a suitable filament heating current and H.T. volt-
age, and in the grid circuit is connected a resistance R

Laboratory tester for rapid measuring of the hardness of valves.

and a grid bias battery B, provision being made for short-
circuiting R by means of the switch.

When the switch is closed, the grid potential will be

B volts, and the plate current /, will be indicated
on the meter M. If the valve is quite hard, i.e., if there
is no appreciable gas, there will be no reverse grid
current.

On opening the switch, if there is no reverse grid
current the grid potential will still be — B volts, and
the plate current as indicated by the meter M will be
unchanged. However, if there is a reverse grid current
¢y, then the potential of the grid will not be — B when
the switch is open, but (— B + #,.R), so that the plate
current will change as the switch is opened anil closed.

By choosing a suitable high value for R, and paying
attention to insulation of the grid circuit, it is possible
to make the insirument sensitive to currents of the order
of fractions of a microampere while using a very cheap
or insensitive meter in the plate circuit.

(For a universal instrument mA should preferably have
two ranges, so as to cover RC and power valves as well
as the general-purpose class.)

As an example, suppose a valve with a mutual con-
ductance of 0.8 mA. per volt is being tested, and that R
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The Effect of Residual Gas in a Valve.—

is 5 megohms.

0.1 .
a change of - 3 volts on the grid.
©d

A change of one-eighth of a volt on the grid corre-

I
sponds to a current of 8 x

of a microamdbere.

LOUD-SPEAKER EXTENSION POINTS.

{he enthusiastic amateur prob-
ably has several old fixed condensers
in his scrap box which, from various
causes, have developed defects, ren-
dering them useless for the perform-
ance of their original function. A
simple operation wiil enable these dis-
carded components once more to bLe

Using discarded fixed condenser cases as
lous-speaker extension points.

pressed into service. By simply re-
moving the mica and foil, having first
scraped away the wax, it is possible
to convert these into neat and unob-
trusive loud-speaker extension points,
the wiring from the loud-speaker
being connected to the underside of
the terminals by means of the usual
nut and bolt. F. A D.

0000

A LONG-FELT WANT.

In spite of the popularity of loud-
speaker reccivers, crystal sets and
one valve instruments which necessi-
tate the use of headphones are still
popular among many readers. As is
well known, the pressure on the ears
becomes uncomfortable if headphones
are worn for any length of time,
and although many devices are sold
for fitting over the ordinary head-
phone’s ear-cap in order to counter-
act this discomfort, it will be found
that in many cases the (evice causes
the diaphragm to be at too great a
distance from the ear, and signals
are therefore not sufficiently strong.

A movement of the pointer of the mcter
will probably be able to be detected easily for-a change of
o.1 mA. in a § mA. full scale, which corresponds to

microamperes, or onc-fortiet];

Wireless
World
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Valves required for measurement purposes should cer-

tainly pass this test without producing any visible indi-
cation on the meter.

A three-volt battery is used for the grid bias B in order
to ensure the grid being more negative than the position

where normal grid current is likely to start in any valve.
Reverse grid current is also usually a maximum some-

where about this voltage under normal conditions, and

a 13-volt hattery will be found insufficient.

The circuit of the actual tester illustrated in the photo-
graph is given in Fig. 4.

The instrument is adapted for

rumning from D.C. mains for simplicity.

NOVELTIES FROM
OUR READERS.

An inexpensive and simple method
of procuring the advantages of com-
fort supplied by these devices with-
out incurring the concomitant loss of
signa! strength is shown herewith.
All that is necessary is to obtain a
picce of felt or other suitable
material, to cut it roughly to the
shape shown, not forgetting the hole

VALVES FOR IDEAS.

Readers are invited to submit brief
details, with rough sketches, where
necessary, of devices of experi=
mental interest for inclusion in this
section. A dull emitter receiving
valve will be despatched to every
reader whose idea is accepted for
publication.

Letters should be addressed fo the Editor,

“Wireless World and Radio Review," Dorset

House, Tudor Street, London, E.C.4, and
marked * ldeas.”

wwWwW.-americanradiohistorv com

in the centre, and then to attach it
lightly to the ordinary ebonite ear-
cap by means of  scccotine’’ or
some similar substance. It will be
found that this arrangement has also
the effect of excluding, or at least
mitigating to some extent, any ex-
ternal noises, such as the rustling of
newspapers by other people, which
is usually a prolific source of annoy-
ance to headphone users. A. W.

0000

EXPONENTIAL HORNS.
Real difficulty is found in connect-
ing the loud-speaker unit with the
throat of a horn which is of square

section. Rubber does not make an
airtight junction round a square
section throat and a metal tube
adaptor offers similar difficulties.

The following has been done with
complete success :—-

Roughly mould plastic wood (sold
in tins) firmly round the throat of
the horn for about 1lin. as shown in

By the use of plastic wood the square

throat ot a loud-speaker horn can be

adapted to fit the circular oritice of an
electromagnetic movement.

diagram.  Allow this to harden for
about 24 hours, when it will be
practically part of the wooden horn.
I'ile and sandpaper until the outside
is cylindrical, care being taken to
make the outside diameter the
requircd measurement. A stout rub-
ber connection will now take both
unit and throat of horn, casily making
a thoroughly airtight join.-—H. M. C.
A 14
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By F. J.

BROWN, C.B., C.B.E., M.A.

Director of the International Cable Companies Association, formerly Assistant Secretary General Post Utlice.

The recent announcement that an agreement has been reached befween fhe Marconi Company and the Eastern Group of Cable

Companies with a view lo amalgamation is an event wkich is destined fo have Jar-reaching consequences which will affect
materially the fulure development of wireless in this country as a means of communication.

Mr. F. J. Brown, who contributes the present article discussin

8 the characler and probable effects of the merger of cable and

wireless interesls, has had a very long administrative experience in eonnection with communications and is the author of “ The
Cable and Wireless Communicalions of the World,” a book the study of which is recommended lo any reader who desires to
become familiar with the course of events which have led up fo the presen! position.

YOUR years ago the Donald Committee on Imperial
Wireless Telegraphy, of which the writer was a
member, recommended ‘¢ that the State, through

the Post Otfice, should own all wireless stations in Great
Britain for communication with the overseas Dominions,
Colonies, Protectorates and territories *>; and *‘ that the
Post Office should operate directly, under an improved
business organisation, all the Empire stations in Great
Britain.”’

The principle of State ownership and operation was

the Committee in 1924 is the best for to-day. In the first
place, the beam stations which the Marconi Company, as
contractors, erected in this country to the order of the
Post Orfice for communication with Canada, South Africa,
India and Australia bave proved successful. The
Post Citice, while maintaining the rate for the Anglo-
Canadian beam service at the same level as the cable rate,
adapted substantially lower rates for the South African,
Indian and Australian services; and these low rates, com-
bined with a fairly efficient scrvice, attracted a consicder-
able amount of traffic from the cables to

accepted by the British Government, and
has since been acted on so far as the
stations in this country are concerned ;
but the guestion of an improved business
organisation, on which my colleagues
laid great stress, was aliowed to lapse.
The corresponding stations in  South
Africa and India are owned and worked
by subsidiary Marconi Companies; that
in Australia is owned and worked by a
company in which the Commonwealth
Government has a preponderating in-
terest ; while that in Canada is owned
and worked by a company which was
originally a Marconi subsidiary but is
now controlled by other interésts.

As regards the general policy, much has
occurred since the Donald Committee re-
ported ; and it is by no means clear that
the policy which recommended itself to

the beams. In the case of the State-
owned DPacific Cable, the loss of traffic
was so serious that scme at least of the
Governments concerned began to doubt
whether the cable, which had just feen

duplicated at a cost of more than
42,500,000, could continue to pay its
way. This cable is owned by Great
Britain, Canada, Australia and New
Zealand  jointly, and the somewhat

absurd position had thus arisen that a
wireless service, in which the British and
Australian Governments were interested,
was undercutting and c¢ven endangering
the cfficient futurc maintenance of an

unportant  cable in  which the same
Governments,  along with Canada and
New Zealand. were interested.  In the

circumstances, the Imperial Wircless and

A 17
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Cable Conference, which has been sitting in T.ondon for
some months past, was comvoked to consider the whole
question.

But the question obviously concerned the Tastern and
Associated Telegraph Companies (which serve the whole
Empire, except Canada and the West Indies) in much
the same way as the Pacilic Cable Board. “The Com-
panies, however, proposed to deal with the matter in a
different way. ‘They recognised that it was the ‘‘ rate
differential »’ which was attracting traffic from their
cables; and they are understood to have informed the
Post Office last autumn that they proposed to reduce their
rates to the same level as the heamy. The Post Office is
understood to have replied that in that case it would
probably be compelled to reduce the beam rates still fur-
ther, in order to retain its tratfic, and asked the com-
panies to hold their hand until the question had been
fully considered by the Imperial Conference.

Trom the point of view of the Lmpire Governments
the question is largely dominated by strategic considera-
tions. Ior an Empire which hopes to retain reasonable

APRIL rrth, 1928.

the elficiency of their own long-wave communications),
but the Allies found it more advantageous to intercept
the German messages than to stop them.  The beam
services, quite apart from air-craft attacks on the aerial
systems, could casily be interrupted by any small station
of corresponding frequency on the line of route which
chose fo concentrate its waves on the beam receiving
stations, and this could be done by an enemy without inter-
fering with his own wireless communications. 1f, there-
fore, an enemy preferred to allow our beam communica-
tions to go on, it could only be because he found it more
advantageous to reard our messages than to stop them.
Cable communication may thus be regarded as an
Imperial neccwty for strategic reasons; and the next
point is, What is to be done to cnsure the effective main-

Landing and hauling ashore the end of a submarine cable.

command of the sea, cable communication is the ideal
method of telegraphy between fixed points in time of war
or strained relations. During the recent war only one
main line cable belonging to the Allies was interrupted
by the enemy; and this was partially restored within a
few days, and completely restored within two months.
The Allied cables generally carried an enormously in-
creased traffic with great cfficiency, and—what is of ex-
treme importance in war—with absolute secrecy.  The
Germans, on the other hand, were compelled to rely on
their long-wave wireless stations for their long-distance
telegraphic communications.  These could have Dbeen
interrupted by the Allies (at some expense, possibly,

this instance the weight of the cable is 25 tons to the mile.

tenance of the cables in the face of beam competition?
Is the Post Office to go on undercutting the cables in
order to ensure traffic to its beam services, tratlic which,
if the rates are further reduced, may not be remuncrative ;
or is some reasonable arrangement to be made which,
while ensuring to the telegraphing public the benefit of
low rates, will also ensure the Fmpire at large against
any risk of its losing its cable system?

To ask such a question is surely to answer it. Inci-
dentally, also, such an arrangement will ensure to the
commercial public the secrecy of their more important
telegrams; and a continuity of service under all atmo-
spheric conditions which wireless cannot yet give. On

A 18
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the latter point, the Secretary of the Post Office stated

in a recent volume on the work of his Department! that
““ for a varying number of hcurs each day tha (beam)

* fading > or

(43

signals are unreadable owing to
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ability of an arrangement Dbetween the two methods of

communication
The simplest and best arrangement, other things being
eqmal, is obvicusly a general tusion of the two systems,
uader common nmnagement and operation. In this way
each system can be employed

¥ ¥ -
irmntgen ey

Lower charges combined with
a fairly efficient service have
attracted a considerable amount
of traffic from the cables to the
Empire beam wireless services.
(Upper) The Bridgewater Beam
Receiving Slation buitt by Mar—
coni's Wireless Telegraph Co.,
Ltd., for the General Post Office.
There are two receivers for
reception from South Africa and
Canada, (Lower) The beam
station transmitting room at
Dorchester. The set on the left
is used for communication with
New York on three separate
wavelengths, and the set on the
right communicates with Rio
de Janeiro.

for those classes of service
for which it is best adapted ;

«nd important administra-
tive and operative economies
can be effected.  More-
over, the sending and e

ceiving arrvangements being
under a single centrol, those
dzfects of service which
are so apt to spring from
divided management can he
avoided.

At present, the cable and

wireless  services of the
Empire are owned and
worked by eight different

bodies, of which five are ea-
gaged in wireless activities.

‘“ atmospheric conditions, and no means have yet
‘““ been found to predict either the incidence or the
““ duration of the blank periods.”’
And this has still more recently been confirmed in the
annual report of the American Radic Corporation, which,
while emphasising the success of the beam and of the
American ‘‘ projector ’’ system, stated that, in the view
of the Corporation, high-power long-wave stations are
still necessary to ensure continuity of service
In a system which employs both cables and wireless
such continuity is, of course, ensured hy means of the
cable ; and thus on all grounds we are driven to the desir-

'*“ The Post Office,” by Sir Evelyn Murray, K.C.B., p. 107.
A 19

Such an organisaiion, or want of organisation, cannot
continue indefinitely, and the present appears to be the
psychological moment for introducing a radical improve-
menr.

Fortunately, while the Empire Governments have been
deliterating, the chief British cable and wireless com-
paniecs have got together and have evolved a fusion of
interests which seemns to promise the desiderata for which
the Governments are seeking. With the financial details
of the proposed fusion we are hardly concerned.. The
capital (nearly £354,000,000) is large; but it is under-
stood to represent ne more than the present value of the
assets (cables, plant, buildings, investments, and cash) of
the cambining companies. 'The distribution of the shares is
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such as to give a steady and moderate income to the estab-
lished cable interests, while affording a more specutative,
but perhaps eventually high, return to the wireless side
of the combination, whose possibilities are still mainly in
the future.

But the parties have stated emphatically that the
merger is contingent on su‘table arrangements being made
with the British and Dominion Governments. They have
allowed it to be understood that it is part of their pro-
posals that the Government beam and cable services should
enter the merger, subject, of course, to suitable financial
provision as between the Governments and the companies,
to adequate protection to the public in the matter of low
rates, and to suitable control in time of war or emergency.

Without the inclusion of the Post Office beam stations,
which, as we have seen. are the source-of all the diffi-
culty which the State-owned and private cables are ex-
periencing, the proposed merger would be of practically
no value, so far as the Empire communications are con-
cerned. This view is that of Sir Robert Donald himself,
who wrote as follows in a letter which appeared in
The Times of March 24th :—

“ Nothing will come of the proposed merger of
““ cable and wireless interests without the co-opera-
““ tion of the various Governments.

““ .. No such combination, howower, is POssi-
“ ble unless the Post Office beam wireless and cables
““ come within it for operation. It is essential
““ that they (the beams) should be included in an all-
“ Empire system so far as operation is concerned.
¢ They should be worked in conjunction with the
‘“ corresponding stations in the Dominions and under
¢ the same ntanagement.’’

Mr. Baldwin has stated that the details of the merger
are being considered by the Imperial Conference, and
the Government is apparently keeping an open mind on
the question of the transference of the Post Office stations
until the report of the Conference is 1eceived.

Meanwhile, a new and important factor has come into

nowadays for various wireless
components, such, for instance,
us valve-holders, to be provided with
small terminals instead of soldering

r[ SHERE is a general tendency

Tighten'ng Inaccessible
: Terminals.

APRIL rrth, r928.

play. This is the great American merger betwcen the
International Telephone and Telegraph Corporation and
the Mackay Telegraph Companies, with a capital of,
roughly, £60,000,000, or about £6,000,000 more than
that of the British merger. Both of the American organi-
sations have extensive cable systems, and both own im-
portant wireless patents and have expressed their intention
of establishing transocecanic short-wave telegraph and
telephone services as an adjunct to their cable systems.
Mr. Clarence Mackay, the Iresident of the Mackay Com-
panies, has stated very emphatically that the American
merger is not to be rsegarded as in any sense a reply to
the British proposals. It had been under consideration
for some time and its consummation has taken place en-
tirely without reference to the DBritish merger. But the
American merger must undoubtedly be considered in con-
junction with the British merger.  If the Government
should put any serious obstacle in the way of the latter,
it would be open to the British cable interests to dispose
of a large part of their system to the American Corpora-
tion—not perhaps their Empire cables, but other cables
which are of hardly less importance from an Imperial
point of view. And, in any case, if the British companies
are to speak on equal terms with their foreign friends, it
is necessary that they should be comparable in standing
and resources.

We live, in short. in times of hig mergers, and it is
essential that we should approach the question of the
British cable-wireless fusion in a broad spirit, with the
object of securing for the scattered communities of the
Empire the best means of rapid and relidble communica-
tion that science can place at their disposal, at the lowest
possible charges consistent, with a reasonable return on
the capital expended. If ‘the Eastern-Marconi proposals
do not, in the opinion of the Empire Governments,
adequately meet the necds of the situation, it is now for
the Governments to propose. such modificat'ons as they
may consider necessary, or to produce some other scheme
as boldly conceived as those proposals, as fair to all
parties, and as likely to facilitate ready intercourse
between the various parts of the Empire

the terminal top being held in a small
vice or a pair of pliers. Were it not
for the fact that the shank always
protrudes through the centre of the
terminal. it would be possible, when

tags. In such cases it is usual |
either to pass a wire under the
head of the terminal or to solder it
to a soldering tag, this latter device
afterwards being shpped over the
shank of the terminal, and the top
screwed on. It is often difficult in
these cases to tighten a small inacces-
sible terminal sufficiently to obtain a
good connection i a receiver

The difficulty can, however, he
very casily overcome  I'irst, a slot

once the slot had been cut, to tichten
up the nut by means of a long, nar-
row-bladed  screwdriver. for of
course, access to it could be had with
such a screwdriver, when, owing to
the position of the nut, it would he
extremelv difficult to use the fngers
or a pair of pliers. Screwdrivers are
not expensive, and this final difficulty
may be overcome by cutting a slot in
the centre of the screwdriver blade, as
shown. This slot should be just wide

J

should b2 ®awn with a hack-saw in
the top of the terminal, as shown,

Siotted screwdriver for use with inaccessi-
ble terminals.

enough and decp enough to clear the
terminal shank. E. B
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10C0 INSULATING PRODUCTS.

A wide range of impregnated insulat
ing materials, many of them suitable for
wireless work, are made by the Ioco
Rubber & Waterproofing Co., Ltd.,
Netherton Works, Anniesland, (lasgow,

Specimens of loco insulating products,

W.2. Of particular interest to home con-
structors are the ‘‘Formapex' panels,
which are built up of paper laminations
impreguated with Bakelite under hy-
draulic pressure. All standard sizes up
to 48in, x 24in. in any thickness are avail-
able.  The price of a panel 7in. x 2lin.
x 4in. is 8s. 10s. in black and 12s. 3d.
in mahogany finish, and othev sizes are
sapplied at pro rata prices.

Other materials made by this company

are the ‘‘Miocarta’ Jaminated tubes,
which are obtainauble in round and
square seclion, and the *‘ Linapex ” series

of varnished silks and {apes which should
prove useful in power {ransformer con-

struction.
cocoo

THE FERRANTI SPEAKER.

When used in conjunction with the
average three- or four-valve set this loud-
speaker will give pleasing resalls in which
none but the hypercritical could trace
any deficiency. The makers admit that
the reproduction of low notes is not equal
to that of a properly designed coil-driven
conc, but they claim with some justifica-
tion that the reproduction in tlie upper
region of the musical scale is superior to
that of the majority of cone speakers.
The expansion of the sound conduit fol-

A ZT
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A Review of the Latest Products of the Manufacturers.

lows the true exponential law aund is
coiled to reduce the space occupied. It
1s 2ft. 6in. in length, and has, therefore,
according to theory, a fairly high ““cut
off ” frequency. In other words the
sound amplitude at the mouth of the
horn ceases to be strictly proportional to
the diaphragm amplitude below this
frequency.  The term “‘cut off’ is a
piece of loose technical slang which is
being interpreted quite seriously hy the
general public who labour under the mis-
apprehension that all tones helow this

loud-speaker
with new pedestal base.

ferrantl exponential horn

frequency must fade to a whisper. A
practical test with the Ferranti shows
this to be nonsense. Low tones are most
certainly reproduced and in very satisfy
ing volume. Indeed, the balance of tone
will he preferred by many people to the
over-emphasis of bass notes peculiar to
many types of loud-spealker.

WWW.americanradiohistorv com

It should not be forgotten that a reduc-
tion in amplitude of 30 per cent. must be
made hefore the ear notices a distinet
change in volume, and the “ cut off
would have to be extremely well defined
to produce the necessary reduction.

Due to the special non-resonant
material of which the horn is made the
speaker will handle considerable volume
without vibration. The movenment is ot

the iron diaphragm type and s
adjustable, the windings having the
comparatively low resistance of 1,300
ohms.

Since the Sliow ihe base has lLeen re
designed to give greater stability and
improved apeavance ; the price remains at
£3 3s.

ccoo

SIFAM *“ EL!METER.”

The current taken hy a meter must be
exceedingly small if it is to be used tc
measure the voltage output of a mains
eliminator with any degree of accuraey.
In other words, its internal resistance
must be of a higher order than that
usually  associated  with  moving-coil
measuring instruments.

In the *“ Elimeter,” made by the Sifamn
Electrical Instrument Co., Ltd., 10a,
Page Street, London, S.W.1, the resist-
anece is over 100,000 ohms, and the sen-
sitivity of the moving-coil system has
been 1ncreased so that a full scale de-
lection (220 volts) is obtained with a
-urrent of only 2.0 mA.

Sifam ** Elimeter '’ for reading climinator
output veltages.

\fter corvecting for zero error the
scale was checked with the meter both
horizontal and vertical. In both posi-
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tions the scale reading was 4 volts low
at all points between 80 and 200 volts;
the percentage error in the particular
instrument tested is. therefore, 2 per
cent. at 200 volts. The price is 30s.

(ol ole]

“DUCO > COIL BASES.

In these bases the sockets are spaced
to take standard six-pin coils, in which
four of the contact pins are arranged in
line with the remaining two mounted

**Duco six-pin coil bases.

laterally. The bases are marketed by
Messrs. Brown Bros., Ltd., Great Eastern
Street, Londou, E.C.2, and two types,
“A” and ““B” are available.

Wireless
World

Type “ A, which sells at 2s. 6d., is
fitted with terminals and recessed con-
nections under the base, the sockets be-
ing ebonite-shrouded to prevent the pos-
sibility of short-circuits. In Type “B,”
soldering tags only are provided, and
the sockets are not shrouded; the price

is ls.
oooo

MARCON'PHONE LEAD-IN AND
EARTH.Ni: SWITCH.

Insurance companies require that the
aerial shall be disconnected and earthed
outside the house, and receiving instal-
lations must comply with this regulation
before a policy can be issued. When
high-tension current is derived from the
mains it is also essential that the receiver
should be isolated from the aerial Lefore
the latter is connected to earth; con’ess
this precaution is taken there is a pos-
sibility that the fuses will be blown.

The Marconiphone switch complies
with boih the above conditions. The
aerial and earth contacls are bridged by
a short-circuiting blade which is insulated
from the aerial connection to the set, and
the switch contacls are contained in a
moulded Bakelite box which is outside
the house when the switch is mounted
on the window-frame. For this purpose
a hole §in. in diameter is required, and
sufficient thread is allowed on the fixing
screw for thicknesses between Zin. and

APRIL r1th, 1928.

2g8in.  With suitable packing the switch
could be fixed through the window pane

itself, leather packing washers being
provided to give a tight grip.
The switch contacts are substantial

O

In the Marconiphone lead-in switch the
aerial is disconnected from the set before
being joined to earth.

and smooth in action, and the ‘‘outside
portion is well protected from the
weather, the wing nut terminals being
zinc plated.

L]

COIL CALCULATIONS.

Useful Design Data for 2,000 and 3,000 Microhenry Coils.

N a recent issue two sets of curves were published

giving design data for coils of 200pH and 325uH

which tune over the normal broadcast band with con-
densers of o.0003 mid. and o.coo3 mfd. respectively in
parallel.

The curves shown here give similar information for
coils of 2,00onH and 3,000uH, which, with the same
values of capacity in parallel, cover the band of wave-
lengths between 1,000 and 1,800 metres.

In the case of these coils it was found that for the
smaller diameters the ideal winding length of 8/15 x
diameter affords insufhcient space for the necessary turns
of the ideal diameter wire, and so the most efficient coil
has a somewhat greater winding length. I'or diameters
less than s3in. there is only suificient space for enamelled
wire, but above this figure it will be found that single
silk-covered wire may be used.

A word of warning is necessary if it is intended to use
one of these coils in the aerial circuit. With a 3,000pH
coil the resonant capacity at 1,000 metres is only gouul’
—a figure sufficiently low to be difficult of realisation
unless special precautions are taken.

The capacities actually in parallel with the coil are:

(1) That due to the capacity of the aerial;

(2) The self-oapacity of the coil and its associated
wiring ;

(3) The inter-electrode capacity of the valve follow-
ing the coil ; and

(4) It must also be remembered that the tuning con-

denser itself possesses an appreciable minimum capacity.
IFor any particular valve (3) 1s unalterable, and (z) and
(4) may be minimised by careful workmanship and the
use of high-class tuning condensers respectively, but
(1) may quite easily have a serious effect, since the normal
capacity of a P.M.G. aerial is of the order of o.0003 mfd.

The cffect of the capacity of the aerial may be reduced
very considerably by the use of one or more of the fol-
lowing devices, viz., by coupling the aerial with the coil
by a relatively small number of turns, by tapping the
aerial across only a small portion of the coil, or by in-
serting a small {ixed condenser in series with the aerial.
Reducing the inductance of the coil instead of making
use of any of the above methods is not a satisfactory
solution of the problem, since the presence of a large
minimum capacity would shorten the tuning range con-
siderably, and so it would not be possible to receive both
Hilversum and Radio Paris on the one coil. Tor these
wavelengths it will be found preferable to use a 2,0co uH
coil in conjunction with a o.o005 mfd. condenser, as the
difficulty is less acute.

The necessity for minimising the effect of the aerial
capacity applies equally to the 200 uH and 325 uH coils,
but for these the ideal method is to couple the aerial to
the tuning coil by a small number of turns. Generally
about one-seventh of the number of turns on the coil will
be found satisfactory and will give a good degree of
selectivity without any appreciable sacrifice of signal
strength. F.J.A P
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; the winding length above 4}ins. is 8/15 x diameter and

2.4ins.

ry coils in which the winding length above 4in.1s 8/15 X diameter and below
below 4jins.

,000 microhenry coils

give the design data for 2,000 microhen
The jower curves give the data for 3

‘The upper curves
2.lins.

4ins.

j

www.americanradiohistorv. com

A 23


www.americanradiohistory.com

N

TODIC.S

APRIL 11th, 1928,

Events of the Week in Brief Review.

BIRMINGHAM AND BATTERY
ELIMINATORS.

Amateurs in Birmingham are notably
up-to-date, and a considerable number of
them have doubtless been taking the sup-
ply for their receivers from the lighting
mains.  Considerable dismay was there-
fore caused when it was decided to
change over a large district from D.C. to
A.C. We understand that the City Elec-
tric Supply Department will render every
assistance to those whose apparatus is at
present only intended to work off D.C.
mains, and that this will either be
changed or made to work on an A.C.
supply by the department, and that this
arrangement will apply both to wireless
sets and domestic motors.

0000
TELEARCHICS.

The control of machinery at a dis-
tance by means of wireless is gradually
coming into more general use. We
understand that the old man-of-war des-
tined to be used as a gunnery target by
the Mediterrancan fleet will be controlled
and steered by wireless from an accom-
panying destroyer, and we hear that at
Glen Falls, in the State of New York,
arrangements have been made to switch
the street lamps on and off from a central
control station by similar meauns.

0000
LUXURY OR NEGESSITY ?

Broadcasting has now become almost
a necessity in our daily life, and it is
therefore somewhat a matter of wonder
to discover that there are still two
countries in Europe, viz., France and
Spain, where wireless sets are still classi-
fied in the official taxation schedules under
““luxuries ' and subject to special taxes
on that account.

0000

A WIRELESS AND GRAMOPHONE
AMALGAMATION.

Big amalgamation of interests seems
the prevailing epidemic on both sides of
the Atlantic. The Union of the Marconi
Company with the Cable Companies was
quickly followed by the announcement
from the United States of a similar
amalgamation of the Mackay Radio and
Telegraph Co. with the International
Telephone and Telegraph Co., and hard
on the heels of these two important
unions comes a report that the Radio Cor-

poration of America is seeking.an-alliance
with the Victor Talking Machine Co.
Wireless and gramophone interests have
many points in common, and the long
experience of gramophone companies in
the successful reproduction of music
should certainly prove invaluable in the
development of sound amplifiers and
other such appavatus.

cooo0

EXPEDITION TO CENTRAL
EAST AFRICA.

Major and Mrs. Court Treatt, accom-
panied by Mr. E. 8. Hinds, are now on
their way to explore a practically un-
known part of Central East Africa
covering an area of 60,000 square miles.
They intend keeping in touch with Lon-
don by means of a short-wave sot de-
signed by the Marconi Co. having an in-
put of about 20 watts to the anode of
the single valve and working on a wave-
length of 30 metres, The power is oh-
tained by a hand generator.

THE SCEPTIC AND SELECTIVITY.
A poetical correspondent sends us the
followi~g verses with apologies to Lewis
Carroll :—
* You're not old, father”; William (the
voung man) said,
“ And broadeasting’s still in its youth,
“Yet vou say you can separate Stutt-
gart from Kihn,
* Do you think that your set tells the
truth?
“Tn my vouth,” said his father, * ere
motor cars came,
“T spent most of my time in the
stables
“Where I learned to split straws; so
a wavelength or two’s
“But a irifle - just pass my
tables.”’

log-
[eNeNelo]

ONLY ELEVEN YEARS MORE!
The report of the directors of the Mar-
coni International Marine Communica-
tion Co., Ltd., reminds shareholders that

THE HARD-WORKED CRYSTAL.

Soldiers of the Russian Red Army listening in
barracks to a Government programme from the Kremlin in Moscow.

Crystal sets are

specially favoured in Russia, possibly because they do not pick up foreign programmes,
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the recent International Radiotelegriph
Conference decided that spark installa-
tions of more than } kilowatt power ave
to be eliminated from ship use by the
end of 1939.

This will involve the company in a
certain amount compulsory obsoles-
cence, and the directors have accordingly
decided to set aside from the profits of
1927 a sum of £25,000. The policy to be
in future

pursued years is to receive
further consideration.
0000

NO VIOLENT CONTROVERSY
AT PRESENT.

The removal of the ban on contro-
versial matters has not as yet justified
the alarm that listeners would imme-
diately be shocked by heated polemics.
“The subjects announced for debate—
“Pavment of Wages According to Need
or Ability,” ** The Surtax,” and * Econo-
mic versus Political Functions of the
Trade TUnions ''-——seems more likely to
lead to academic and rather boring dis-
cussion than to violent argument and
Llows,

Wireless
7
Werld
WHEN SILENCE IS GOLDEN,

A Coventry listener seeks an explana-
tion of the fact that his crystal sel works
perfectly without the crystal. While
diagnosis of this particular case offers
difficulties, we recall that listeners to
certain broadcast progranunes have ob-
tained enhanced satisfaction by removing
the cat-whisker from the crystal.

q 000
A MISSOURI1 INVENTOR.

The following letter has, we under-
stand, been received bv the Radio Com-
missioners at Washington D.C. :—

‘“Dear Sir,—Ask for information

message. If you pleas I have a new

ideas one a  wireless typewriter. I

have all my blue prints made. I

want to know where T can have my

part of the aire to expeviment with
my work. I am trying to invent

a wireless typewriter. I'm not using

no keys or microphones.

“P.S. The experimenters rite to
cover all experimenter rits and works.

I have severl moor new idaay in

wireless experimenters works I would

like to test out some day.”

397

WIRELESS AT WESTMINSTER.
(L'rom Our Parliamentary Correspondent.)

Me. W. Baker asked the Prime Minis-
ter if he would state what guarantees
exist to prevent the transfer of privately-
owned cable and wireless companies,
which formed integral parts of the sys-
tem of Imperial Communications here and
in the Dominions and elsewliere, to
foreign owunership and control, and
whether he was satisfied that the terms
of the existing licences and agreements
were sufficient to safeguard the national
interest Mr., Baldwin replied that he
could not answer as regarded the position
of the other Gavernments concerned, but
that all licences for cable or wireless ser
vices granted by His Majesty’s Govern
ment in Great Britain contained a pro
vision that the licensed company should
not assign or dispose of the licence or
of any benefit arising from it without the
consent of the Government. The ques-
tion whether any further safeguards were
necessary would be considered svhen the
report of the Imperial Wireless and Cable
Conference had been received,

RECENT INVENTIONS,

The following abstracts are prepared, wilh the permission of the Controller

Specifications obtainable al the Pualen! Office,

Mains -fed Receivers.
(No. 273,z02.)
Application date: August 24st, 1926.

In a resistance or choke-coupled re-
ceiver, drawing high-tension anode cur-
rent from the mains, the ordinary filter
circuit comprises an iron-cored choke L
and by-pass condenser C. This is now
supplemented by an additional choke or
impedance L1, and a by-pass condenser
Cl, arranged as shown.

P

Method of preventing “ motor boating "

in a resistance-coupled ampiifier  when

the anode supply is derived from the
mains. (Neo. 279,202.)

If the last stage is a power valve of
low impedance, any chauge of anode
current may be sufficient to produce a
back KE.M.F. across the filter circuit
L, C, which will react, in turn, through

A 25

the anode resistances and condenser
couplings on to the grids of the preced-
ing valves, This leads to * motor boat-
ing,”” or the generation of local oscilla-
tions having a frequency corresponding
to that of the filter circuit. The high
impedance of the inserted coil L1
balances the system and prevents any
feed-back action between the circuit L, C
and the valves. For a choke-coupled
set, the value of the impedance 1.1 should
be of the order 10 to 20 Henries. while
the condenser C1 may vary from 2 to 10
microfarads. A  similar arrangement
may be used to minimise low-frequency
disturbances set up by the common
coupling-resistance inherent in a partly-
exhausted dry-cell H.T. battery. Patent
issued to British Thomson-Houston Co.
and T. H. Kinmun.

0000

Screeped-grid Valves.
(No, 279,171.)
Application date. July 22nd, 1926.

In the original form of the Round
screened-grid valve, the ¢lectrode ter-
minals are brought out to both ends
of the tube, so that a special holder
is required when fitting the valve
in a set. The present invention de-
scribes  a modified construction which
conforms more closely to the stan-
dard type of valve. In particular
the anode connection A' is sealed into
the side of the glass, whilst the remain-
ing electrodes are taken to a standard
four-pin base.

The arrangement of the electrodes is
shown in elevation in the top diagram
and in plan in the lower. The hairpin
filament is shown at F and the inner or

WWW-americanradiohistorv.com

of H.M. Slationery Office, from
25, Southamplon Buildings London, W.C.2, price Is. each.

control grid at G. Surrounding the
latter is the screening-grid G1, which is
made in the form of a flattened cylinder
provided with a pair of oppositely-
disposed windows W. which are fillad-in

Arrangement of electrodes in screened-
grid valve toallow of the use of an ordinary
valve hoider. (No. 279.171.)

with wire meshing. A pair of anodes A,
connected to the common lead A' are
mounted close to each window, and are
of slightly smaller avea as shown.
Patent issued to H. J. Round.
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A Simplified Explanation of the Modern Electron Theory.

By N. P. VINCER=MINTER.

HERE appears to be a considerable amount of con-

fusion in the minds of various people concerning

the correct answer to this question, which, if we
get down to rock-bottom facts, is quite simple and
straightforward.  In order to get down 1o the basis of
things, we must understand a little of the modern theory
of electricity which is nowadays accepted generally by
the scientific world.

Theory of Atomic Structuve.

This theory, which is popularly known as the electron
theory, teaches that all atoms consist ot a deflinite posi-
tive clectric charge around which several small particles
of negative electricity revolve ; these negative bodies are
called electrons. Each atom possesses a certain definite
number of electrons permancently revolving round its posi-
tive nucleus ; these electrons are considered as revolving
in concentric circles around the centre of the positive
nucleus of the atom. They do not necessarily revolve
in the same plane, nor in the same direction. It is sup-
posed that, 7ufer alia, the number of these electrons
determines the nature of the atom. that is, whether it is
an atom of copper or of some other element, such as
lead. In substapces such as the various metals there are
certain electrons on the extreme outer shell or orbit of
the atom which are known as valency electrons. Some
of these appear very loosely attached to the atom, and, in
fact, move from atom to atom quite freely and in any
mass of metal this constant and irregular motion is
going on continuously, it being quite in order to visualise
the movement of these particular valency electrons as
being similar to that of a swarm of gnats, with their con-
stant lrregular motion. If an electrical pressurc be ap-
plied to, say, a copper wire from some source such as
a dry cell, it will be found that therc will be a general
drift or flow of these special valency electrons which we
mav now call ‘“ free ”’ electrons through the wire from
that end of it connected to the zinc or negative electrode
of the battery to the end which is connected to the posi-
tive or carbon electrode. Thie drift is called an electron
eurrent, or, more commonly, a current of electricity, or

electric current.  The irregular atom-to-atom motion of
these ¢ free ”’ electrons constantly tukes place during the
rime that thev are travelling along the wire, under the
influence ot the dry cell, just as when there was no
vencral dritt of flow along the wire; and taking once
more the analogy of the gnats, with their constant irregu-
lar motion, we can imagine them at the same time
drifting along in a certain direction under the pressure
exerted by a gust of wind.

Owing to certain chemical actions in the dry cell,
which we cannot deal with here, thesc electrons are pro-
pelled around the circuit from the negative terminal of
the Dbattery, around the external connecting wire to the
positive battery terminal, and thence through the interior
of the cell to the negative terminal again, and so on
In certain metals, such, for instance, as German silver,
it 1s tound that there arc far fewer *‘ free ’’ electrons
associated with each atom than is the case of copper.
Under these circumstances, if we applv the same elec-
trical pressure the electron flow will be much smaller.
"This must not be confused with the speel of the elecirons.
The rate of flow only deals with the number of electrons
which will flow past a point in a given time. If we take
a substance such as glass we shall find that the number
ol eclectrons is infinitely small, and if we once more
apply our electrical pressure from the dry cell no current
flow can be detected. Now it is found that the atoms
of all substances vary in the number of ‘‘ free ”’ clectrons
associated with them; those having a very large
number, such as copper, we call good conductors, and
those having a smaller number, such as damp wood, we
call poor conductors, or, alternatively, very poor insu-
lators. Those which appear to show a total deficit of
iree electrons are called very good insulators.

Electrons and Ions.

A current of electricity, thercfore, consists of a move-
ment of free electrons along a conductor, such movement
being caused by an electrical pressure of some sert, such,
for instance, as the dry cell alrcady mentioned, in which
it is produced by chemical action on zinc. But what of

A 206
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Which Way Does the Current Flow?
posttive electricity ? - Does this not flow along the wire?
No! it definitely does nof. The positive charge resides
in the centre ol the alom, and there it stays; there arc no
‘““free ”’ positive particles associated with the atom as
in the case of the negative particles or electrons as we
call them. It may be mentioned that the positive charge
resident in the centre of the atom is presumed to be made
up of a number of particles which are actually positive
charges of electricity. They are sometimes called pro-
tons, or in scme cases positive electrons. Electrons are
assumed (yes, ‘‘ assumed,’”’ for no man has yet proved
this) to be somewhat more than 2,000 times the size of
protons. 1f an atom is caused to receive a larger num-
ber of electrons than its normal complement, then it is
called a negative ion. 1f, on the contrary, it is caused
to receive a larger number of proions than its normal
complement, it is nof called a positive ion for the simple
reason that, as already explained, the protons form the
absolute core of the atom, and we cannot cause any of
them to move from atom to atom as in the case of certain
electrons or negative particles. There are no * free
protons. A positive ion consists, therefore, not of an
atom to which extra positive charges have been added,
but of an atom holding its normal positive nucleus, hut
from which some electrons have been withdrawn, thus
causing a deliciency of negative charges or eclections,
and upsetting the eclectrical balance. The atom is then
said 1o e positively charged (although the actual positive
charge cannot alter), and so it is called a positive ion.
Now, in Fig. 1(b), if we

Worlidl S0

(%1

excess '’ terminal is marked negative and the ¢ deficit >’
terminal positive.

‘The reason for it is quite simple, but before going on
to explain, let us pause for a moment in order to make
quite clear why one terminal of a battery is marked posi-
tive, and the other negative. It is not because negative
particles (electrons) emanate from one terminal and
positive particles (protons) emanate from the other, be-
cause we have already seen that the pesitive charges can-
not be dissociated from the atom, so that there are no
frec protons. Although, therefore, negative particles
called electrons and positive partticles called protons both
exist as separate cntities in the atom according to the
modern clectron theory, it is only the negative electrons
that we can obtain from our dry cells. Therefore, bat-
tery terminal markings are purely relative and serve to
indicate the terminals at which the electron pressure is
high compared to the other one, that is to say, the ter-
minal from which electrons will emanate if a suitable
external conducting path be provided and the terminal
at which they will again enter the dry cell.

New Wine in Old Bottles.

We can now consider the reason why battery terminals,
dynamo terminals, etc., arc wrongly marked. In the
carly days of electricity, it was thought that bodies
which we now know have an excess of units of electricity
(electrons) actually had a deficiency, and so the ancients
labelled them wrongly, and when it came along thé
ordinary eclectrical battery was marked wrongly also, the
zinc, which is really the high

have compressed air in tank

A and the reverse in tank B, HiGH B * Low

it is obvious that immediately @Ecrmcm) éLECTRICAl)
the cocks are open, there will RESASURE PRESBSURE
be a current of air along the

rubber pipe to tank B until DIRECTION l 1 +
the pressure is equalised. | O ELOW OF(' -

The reason of the flow of CURRENT  §

air along the pipe is that ()

pressure  terminal  being
labelled negative, and the
usual centre terminal con-
nected to the carbon electrode

A B being marked positive.
HIGH AIR LOW AR |— Why, then, is not this
PRESSURE PRESSURE :
taken in hand and changed

Ly those in authority? The
reason is simply because it

N
DIRECTION OF AIR
CURRENT FLOW ()

there was a superabundance
of air in tank A compared
with tank B, or, to put it in
another way, tank A was at higher air pressure relative
to tank B. In all walks of life, quite apart from mathe-
matics, we are accustomed to regard the terms positive
and negative as relative terms, positive indicating, in one
sense of the word, something in excess of negative. It
will not be amiss, thercfore, if we labelled tank A posi-
tive and the tank B negative. Now Fig. 1(a) is the
electrical equivalent of Fig. 1(h). Here we have two
metal plates A and B (this arrangement is usually called
an electrical condenser) suspended in mid-air, and cap-
able of being joined together by an electrical conductor
when switch S is closed. Plate A has the excess of
electrons, and plate B the deficit. Plate A, therefore,
is at higher clectrical pressure (the word ‘“ potential ”’
rather than ** pressure ’’ is customarily used in electrical
work), and an electric current flows from A to B through
the switch. A strange thing at once strikes us, and that
is, that the plate having an excess of electrons is lahelled
negative, and the plate having the deficit is labelled
positive.  Similarly, we shall find that in a dry cell the
A 27

Iig. 1.—(a) Mechanical analogy illustratng electrical pressure
and current flow. (b) The corresponding electrical system.

is thought that too much con-
fusion would be caused
among those who werc
brought up to consider the zinc as being the scat of the
‘“excess 7’ electrons.  Even the best text books, there-
fore, still use the terms positive and negative wrongly.
Perhaps, however, there will come a day when some bold
spirit will venture to tell his pupils that the zinc is really
the ** positive ”’ or ‘‘ excess "’ pole of a dry cell, and
perhaps he will even write it in a book. His fate is as
certain as is the writer’s, after penning these words.
Now the same text Looks go even further and try to
cover up the incorrectness of labelling the zinc pole nega-
tive by postulating a theory that the clectron current and
the cleciric current are quite different, and that whilst
an electron current flows from zinc to carbon, there is a
flow of positive electricity in the reverse direction, and,
therefore, the usual markings on a battery are correct.
But we know by the electric theory that the positive
charges never leave the atom.  Others say that an
electron current is the same as an electric current, but
that the electrons flow from zinc to carbon 7uside the cell,
and from carbon to zinc outside the cell. A closer study
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Which Way Does the Current Flow?
of the electron theory than we have been able to make in
this article will also prove this wrong.  ‘Then we get
another class of people who state that nothing actually
flows, but only a *‘strain’’ in the ether exists. 'This
means jettisoning the whole electron theory, and such
people have no right to do this untii they can definitely
prove it wreng.

But now we come to a fourth class of people, namely,
those who invade our own realms of wireless and try to
meddie with the valve. No-

Werld

APRIL 11th, 1928.

filament.  Positive charges of cleciricity, therefore,
clamber over the backs of the electrons! But the electron
theory teaches that positive charges never leave the atom.
Therefore. this is not true.

What actually happens is this. When the filament is
cold the space between filament and plate possesses no
atoms of matter, because it is a vacuum.  Since there are
no atoms there are no ‘‘ free clectrons,”” and this space,
therciore, is an insulator. Heating the filament in any
manner causes it to throw ofi electrons which are attracted
hy the positive plate. We

1

body will deny that electrons

are thrown off from the hot
-«—— DIRECTION OF

I/(’g(l’i?)e filament an d ELECTRON CURRENT FLOW
attracted bv the positive IN LT. CIRCUIT
plate. This surely ought to <-~ -~ DIRECTION OF

ELECTRON CURRENT FLOW
IN H.T. CIRCUIT

# (505 1

prove to anybody that the
direction of flow is from
negative (so-called) to posi-
tive (so-called). 'L'hese latter
people, however, trying to
cover up their iniquities,
state that when the valve fila-

© 1.S.

cannot explain here why the
hot filament emits electrons ;
time and space do not permit,.
Thus, so long as the filament
is hot it emits electrons and
rives us a chain of free elec-
trons between filament and
plate, and this path, there-
fore, becomes a conductor.

= ==
s

ment is cold the space be-
tween filament and plate is
an insulator, and that when

G.B—

¢ T- Under pressure from the
e I - H.'T. battery electrons con-
- T tinually pass across from fila-
—— 3 ment to plate, into the H.T.
battery at the terminal

marked positive, and out

the hot filament starts to
throw off electrons. which
are attracted by the positive
plate, a conducting path of *‘ free ’’ electrons is formed.
We are in perfect agreement with them until they go on
tp say that this conducting path of electrons allows the
H.T. battery to push out an electric current from its
positive terminal to plate, and from plate across to valve

Fig. 2.—Customary

1

in which it is desired to use

the loud-speaker at a distance
of three or four yards from the
receiver, that is to say, to use
the loud-speaker at one end of a
room when the set is permanently in-
stilied at the other side of the room
near to the aerial lead-in.  On other
occasions it may be desired to use the
loud-speaker in a position adjacent to
the set. 1t might be thought that in
order to cover both these cases the

/C TRCUMSTANCES often arise

cies.

valve circuit arrangenmient demonstrating
direction of H.T. and L.T. current flow.

L.S. Extension Leads.

wire owing to its being coiled
bunched up would be greatly in-
creased, resulting in serious attenu-
ation of the upper musical frequen-

‘I'he difficulty can be obviated in
a4 very simple manner by the use of

again at the terminal marked
negative ; this constitutes the
plate current of the valve.
This explanation is crude, but nevertheless it will suffice.
Tn a valve, therefore, the H.T. current flows from fila-
ment to plate. Fig 2z indicates by arrows the direction
of the passage of both the L.T. and the H.T. current
in a tvpical valve circuit arrangement. 2

ordinary single coil mountings, as
shown ; these coil mountings are very
inexpensive. Thus, when not desir-
ing to use the loud-speaker away from
the table on which the receiver is situ-
ated, plug “D” would be mnnited
with plug ‘“ A,”" and only a short
length of wire would be connecting
the loud-speaker to the recetver. If
it was desired to move the loud-
speaker temporarily to the other side
of the room for any special reason, it
would be only the work of a moment

or

loud-speaker leads could consist of

to unplug “ D from ““ A’ and to

ordinary lighting ¢ flex.”  This is b c unite them by means of the plugs
not so, however, as although no seri- = “ B and “C?” which would have
ous effect on quality would occur \ £D a suitable length of wire attached to
when using this extension lead to the o } them. If sometimes it was desired to
other side of the room, or cven a e e—— /',," use the loud-speaker at the far side
short distance to another room, very e ~ ouTPUT of the room, anil sometimes in an ad-
detrimental effects on quality would / 7 B A OF SET jacent room, it would be convenient,
arise at times when the loud-speaker ‘.(/ N\ to make up several connectors of
was used on the samc table as the re- \\’ varying length, which could be chosen
cciver. The reason for this is that _— to suit the particular distance from
if the long extension wire were coiled | the receiver at which it was desired

or bunched up by the loud-speaker
and receiver, the self-capacity of the

Use of coll plugs with extension leads to B
loud-speaker. -

to use the loud-speaker.
D. D.

A 28
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N?WS from A” Quarters: By Our Special Correspondent.

Royal Broadcasters.—Controversial Questions.—An Enthusiast.—An Amicable Settlement
in the Antipodes.—The Nightingale’s Complaint.

Royal Broadcasters.

The Prince of Wales and the Duke of
York will both be heard again in the near
future by broadcast listeners. H.R.H.
the Duke of York’s spcech on April 28th,
when he will lay the foundation stone of
University College, Hull, will be trans-
nutted noin b,

H.R.H. the Prince of Wules will
unveil the National War Memorial in
Cathay’s Park, Cardiff, on Juue 12th,
when the Band of the Welsh Guards
will play and there will be community
singing.  In addition to the Prince’s
speech and the music there will bhe a
running commentary on the ceremony
and a general description of the scene.

o000
The Nightingale Again.

“In tne spring a young man's fancy
lightly turns to thoughts of love,” and
the B.B.C. turns its attention towards
tue nightingale. While arrangements for
this populur outside broadeast have not
yet been made, it is pretty certain that
tuls year tue engineers will not go to
Oxted woods, It was probably a mis-
take to give so much publicity to the
locality whence the relay would take
place, as with each succeeding year the
number of motorists who have disturbed
the peace and solitude of the spot has
increased and the transmissions have not
been nearly so successful as niight other-
wise have been the case; the lights and
noise of the cars frightened the birds
away.

At various intervals during the last
fortnight in May the B.B.C. will be scek-
ing for other spots more remote f{rom
London, where the nightingale may yet
be reard singmg.

0000
Grand Opera.

The opera season at Covent Garden
will open on April 30th, and the B.B.C.
has arranged to broadcast a number of
excerpts probably twice in cach week.
‘The opening opera will, of course, pro-
vide the first relay. This is expected to
be the ‘‘Rheingold,” conducted by
Bruno Walter.

A 20

London and Daventry (5XX).

AvrriL 15tn.—Italian National Pro-
gramme,

Arwit 17t.—Sybil Thorndike in
* Medea,” by Euripides.

Arrin 18tn.—‘* Armde,”” a grand
opera in five acts by Gluck.

ApriL 20ri.—XNational Symphony
Concert.

Daventry Experimental (5GB).

Armib 17tn.—A  Military  Band
Concert.

Arrin 197, — Somerset  dialect
play.

Arrit 20TH.—¢ The Old Folks at
Home,” a plantation scena,

Cardiff.

Armin 16tn. — The
Orchestra of Wales.

Arrir 17tiu.—The Super Six in
Sea Dogs.

Arriv 21sT.—A popular concert re-
layed  from the  Assembly
Room, City Hall.

Manchester.

AprriL  167TH. Modern Musical
Comedy.

Arrit 17tH.—DBesses o° th’ Barn
Band Concert.

Arriv 20TH.—“ The Lady Cou-
cerned,”” a play in one act by
Havald Owen.

Newcastle.
ApriL 21sT.—Brass Band Concert.
Glasgow.

ArriL 191ir.—A  Neapolitan Pro-
gramme.

Arrit 20711
gramme

National

Vandeville Pro-

Aberdeen.
AprIL 16TH.—A modern  Scottish
Programme,

Arrit  19tH. - Iumorous Scottish

Programnie.
Belfast.

Avrir 17t —** Wayv Back,” old
time variety.

Arrrm 21sT.—-*‘ Sister Ifelen.” a
dramatic ballad. *“ The Brass
Door-knob,”” a playlet.

www.americanradiohistorv. com

The Controversial Question.

Careful consideration has Leen given
by the Governors of the B.B.C. to the
situation consequent on the removal of
the ban on controversy. The new ma-
terial will be introduced gradually and
experimentally, and no fundamental
change in progrumme policy is intended
in the iminediate future. Controversy,
political and economic, will be wdmitted
on clearly defined occasions with ade-
quate safeguards for impartiality and
equality of treatment, the subject being
dealt with in euch a way that the main
opposing views can be presented on occa-
sions clearly contrasted and linked as
closely as possible. Debates and discus-
sions will be the normal procedure, and
the removal of the restriction is not to be
interpreted to mean the immediate intro-
duction of indiscriminate controversy ir
talks aund outside broadcasts.

cCcaoc

Another Question.

And now thut the han has been lifted
and the bitter fruit is within our grasp
there comes the question, ** Who \ants
Controversial ~ Broadcasting? Each
political party has been offered an oppor-
tunity, but I dount whether there is
any frantic eagerness {o take advantage
of what, when unavailable, was regarded
as a golden opportunity. Very heated
discussions are unlikely. as in many cases
it is probable that the opponents will not
be brought face to face. Selected cham-
pions of opposite points of view will be
able to state their cases from their loca}
stations. We may have a speaker in
London arguing the point with an oppo-
nent in Glasgow, and the intervening dis-
tance may tend to deprive us of the fiery
sparkle of a face-to-fuce encounter.

cooo

A Co-Ortimist.

Wolseley Chuarles, one of the band of
Co-Optimists whose performances gained
a wide popularity, is broadcasting from
the Newcastle station on April 16th,
when he will be heard both as singer and
instrumentalist
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Harpsichord Music.

The harpsichord, the forerunner of the
piano, is seldom leard in public now-
adays; -there are, indeed, few really ex
pert performers on the instrument. One
of the leading players is Mrs. Violet
Gordon Woodhouse, who is to give a
17th century reeital of harpsichord music
from 210 and 5XX on April 15th.

>0 020

The “ National > and the Boat Race.

The absence of ‘ crowd noises ”’ in the
broadcasting of the Grand National and
the Boat Race was very noticeable, and
generally ascrilied to the use of a new
type of microphone imeasuring only 2in.
by 1kin., intended to he held by the com-
wmentator in the palm of his hand and
less sensitive thun the type generally
used on these occasions, so that there
would be less liability of it picking up
outside noises, though the speaker might
have to raise his voice when using it.
The B.B.C. had announced their inten-
tion to use this new type of microphone,
but on testing it at Aintree before the
great race it was not considered so satis-
factory as the ordinary type; con-
sequently both the big events were broad-
cast with the older tvpe of microphone.
Possibly the hud weather and general dis-
appointment of the crowd at Aintree may
account for the diminution in outside
noise on that occasion. The description
of the Boat Race is regarded by the
B.B.C. as one ol the most satisfactory
of outlside broadcasis yet accomplished,
both from a fechnical and deseriptive
point of view,

An Enthusiast with a Portable.

The euarly hour of the Boat Race wnd
the inflexible call to duty which drew the
workers of London to their uccustomed
offices and business on that Saturday
morning probably lessened the crowd of
spectators on the river banks, and cer-
tainly affected the mnumber ot those
listening to the animated description of
the race by Mr. J. C. Squire and Mr.
G. O, Nickalls. I encountered one en-
thusiast walking to business down the
Strand in the divection of Lhe Wareless
World oflices carrying a porlable set of
the suitcase type with the headphones
tixed to his ears and well-nigh oblivious
to the passing traflic. Before he reached
his destination he was able to give the
result to the policeman on point duly
and to one or two enterprising news-
vendors, who were thereby able to fore-
stall their less fortunate brethren.

co20¢QC

Oscillation and Appreciation.

Terrific bursts of oscillation are gener-
ally noticeable whenever an important
programme is being transmitted, as, for
example, during the Bernard Shaw play,
George Robey’s entertainment, the Sym-
phony Concert which Sir Hemry Wood
conducted at DBristol, some of the
National Symphony Concerts, und the
recent Dbroadcasting of the Prince of
Wales’ speech. I {nuched on this sub-
ject last week, and now am told at Savoy
Hill that of 1+~ tha pnumber of com
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plaints  has Increased and oscillators
appear as wuch in evidence as during
last season’s Promenade Concerts. It
would therefore appear that the better
Lhe programme the worse becomes the

oscillation trouble. Tt is inconceivable
that wnyone should deliberately spoil
another’s pleasure, so the most pro-

bable solution of this phenomenon is
that when the programme is specially
attractive all sorts and conditions of
listeners are trying to pick it up, includ-
ing those who have not had much prac-
tice in tuning their sets and those who
ave trying to get the utmost from their
receivers.
¢

Horse Guards to Broadcast.

The Royal Horse CGuards Band (the
Blues) will broadcast from the Kingsway
Hall through 210 and 5XX on April
14th, special permission having heen ac-
covded by Lient.-Col. Lord Tnnes-Ker.

0000
“ Cosi Fan Tatte.”

Mozart's comic  opera, **Cosi fan
tutte ”’ (The School for lLovers) will be
broadecast from 2LO- on April 27th.

cCoCO
Birmingham Listeners and 5GB.

Birmingham listeners have complained
for some time past about the difficully in
receiving 5GB, and the B.B.C. engineers
have been doing useful work in visiting
a large number of the complainants’
houses to inspect their receivers and to
give advice,” In many cases it was found
that the receiving sets were very anti-
quated ; hut one of tlie most amusing
mstances of a listener’s ““difficultv > was
that of a Birmingham citizen who com-
plained that he could not get 5GB on his
crystal set.  When, however, his head-
phones were replaced by an ordinary pair
by the B.B.C. engineers he could hear
perfectly, and was then forced to admit
that the headphones he had been using
were purchased by him five years ago for
a few shillings, and that it had not
occurred to him that their efficiency
might have become impaived.

o
Rivals Co-operate.

From the point of view of listeners to
the Sydney broadcasting stations, con-
siderable advantages are offered as the
resnlt of an agreement just concluded
Letween the two leading broadcasting
stations, 2FC and 2BL.

In the past the competition letween
vhe stations to give the better programme
has been as keen as that between rival
newspapers, and while this fact has kept
cach station up to the scratch in giving
listeners of their best it has frequently
happened that cach station has been
broadeasting the same thing at the same
time, neither being willing to give way to
the other.

On Saturday afternoons, for instance,
sporting information has been broadcast
simultaneously from each station, and
during the evening each station may have
been broadeasting dance mnrusic, lectur-
eftes, classical music, weather forecasts.
and so on at exactly the same moment.
Listeners who did not happen to faney
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the particular fare being offered them
often switched over their sets from one
station to the other, only to find that the
same or similar matter was being broad-
cast by the other station.

All this is now being ultered, and
although probably a month will elapse
before the new arvangement is in full
working order, the agreeinent entered
into will ensure that while one station is
deseribing, say, tho horse races, the other
may Dbe giving musical selections, and
while one station is describing a cricket
or football match the other will keep oft
that particulav theme.  This will un-
doubtedly be a great lboon to listeners,
some of whom have in the past become
quite annoyed when they have tuned into
2BL to find a classidul concert in pro-
gress and, beinyg lovers of jazz, have
hastily switched over to 2FC only to find
grand opera on the air.  OUthers have
loudly complained that whenever - they
want high-cluss music thev have found
both stations broadcasting fox-trots and
one-steps.

However, by a simple act of co-opera-
tion the broadcasting stations will now
be able to give listencrs a mueh wider
variety of programmes.

cooo
George Rotey Appearance.

On Sanday, April 22nd, Mr, George
Robey will again address the microphone
in au appeal for subscriptions for the
Princess Louise Hospital m Kensington.

cooo0

Mind Triumphs Over Matter.

A fortnight ago I was Jamenting the
vegular habits of the ‘‘ broadcasting
machine” and the absence of untoward
accidents to bring ‘“copy ’ in the way of
the sorely tried journalist. I was then
inclined to attribute this lack of incident
to the increased efficiency of the appara-
tus, but now find that it is to the human
elemnent that the greatest praise is due
for the manner in which the B.B.C. sta-
tions keep the ‘‘ even tenor of their way’’
(I apologisc to the shade of Thomus Gray
for this not unusual misquotution :
““ noiseless tenor’” would not be quite so
applicable to broadcast transmissions).

Valves do blow out, grid mats do get
overhcated, and various slations do close
down temporarily while adjustments are
made, but the B.B.C. engineers have
become so skilful in effecting repairs that
a stoppage of three or four minutes is
about the maximum, and the rcealei-
trant station carries on happily once more
before listeners have become aware of
anything going wrong.

o
Easily Startled.

The musical public of Haydn's day
was far more easily moved than a modern
audience, for it is ou record that he said,
when he was composing the Andante of
his Symphony No. 3 in G, that it was
intended  ““to startle the audience.”
Pointing o the well-known explosion of
drums, he said, with a laugh: * There
all the wowen will seream.” ]

This Symphony, which has been mnick-
named © The Surprise.” will be broadecast
from Belfast on April 23.
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The Editor does not hold himself responsible for the opinions of his correspondents.
Corresponience should be addressed to the Editor, * The Wireless World,”” Dorset House, Tudor Sireet, E.C.4, and must te accomyan.ed by the wiiter’s nanze and address,

QUALITY OF TRANSMISSION.

Sir,—May 1 be allowed to record my complete agrecment
with Mr. Kyrle Leng with regard to 2LO’s distortion? Mr.
George H. 'lozer aguin suggests that all who find fault with
the transmissions from 210 should ‘“look to their sets,” and
also advises us to visit the South Kensington Museum.

I should think that everyone who lives in London and who
is interested in pure reproduction has heard this receiver; but
without casting any reflection upon it, 1 confess that I have
heard better in private houses, and in every case the owner
has had somcthing to suy on the subject of distortion from
2L0O. 1In fact, it has been iy expericnce that the more perfect
the receive., the less satisfied is the owner. A good receiver
wili indicate every overload on the valves used in either
receiver or transmitter, and if one adjusts H.T., etc., so that
the valves in the former are working correctly (a condition
easily checked), then the fuu t must rest with the latter. These
overloads are particularly evident when the music or speech
1s coming over some miles of land line, and the B.B.C. do
not seem to be able to guard against them.

In my own case, I cannot use a moving coil loud-speaker
on some occasions, and use either a Celestion or * Kone.”

Another cause of distortion, namely,. frequency response,
could be improved by 2LO, as shown by Capt. Eckersley’s
curve. published some time ago. A. S, BROWN,

London, S.E.16. Member R.S.G.B., A.R.R.L.

March 28th, 1928.

ANODE AND GRID RECTIFICATION.

Sir,—My. Sowerby’s article in your issue of March 2Ist is
very interesting. and comp’etely confirms some measurements
which T made some time ago of the same general nature. But
curiously enough. T am inclined to draw an opposite conclusion
from both his results and my own.

As I read his concluding paragraphs, it appears to me that
he is inclined to favour the anode rectifier on the ground of
quality ; but reference to his Fig. 4 will show that for an
A.C. input of from 0.2 to 0.7 volt in his particular case, the
gensitivity of the grid rectifier was approximately constant ;
or, alternatively, looking at his Fig. 5. for the same range, the
L.F. output was propoitional to the H.F. input for this range,
then the grid rectifier gives distortionless rectification.  But
the anode rectifier has an increasing sensitivity for the who'e
of its range, and there is no part of its curve which shows
constant sensitivity. It is for this reason thut T have always
recommended a grid rectifier for first-c’ass rectification, pro-
vided always that (as Mr. Sowerby suggests) the L.F. ampli-
fication is adjusted so that. when the set is giving its proper
output, the input to the rectifier is correct. My own experi-
ence is that, roughly speaking, the proper input to the rectifier
is inversely proportional to the maguification of the dstector
valve. Tn his case the best input was about 0.4 volt and the
magnification 30; and T have found that with a magnificafion
of about 15 the best input was about 1 volt.

Crofton Park. P. K. TURNER.

March 21st, 1928,

Sir,—I was very interested to see the copy of Mr. P, K.
Turner’s letter that you so kindly forwarded to me, especially
as I had, in considering the general benaviour only of the
two types of rectifier, completely overlooked his point.
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There are, however, some difficulties in putting Mr. Turner's
suggestion into practice, because of the necessity for keeping
the detector input always within a very narrow range on
pena.ty of getting really bad quality if the limits are over-
stepped.

It is clear, for one thing, that changing a valve in the L.F,
amplifier for one of a different amplification factor would per-
mit the detector inpat to stray beyond its proper limits while
the output valve remained fully loaded. But even if this
possibility is ruled out, we are still faced with a difficulty
owing to the fact that the B.B.C. transmit different items at
quite the wrong relutive strength. Thus if a receiver is cor-
rectly adjusted for music, speech is far too loud; or, con-
verse'y, if adjusted to reproduce specch at the proper level,
music is absurdly faint. It therefore becomes more or less im-
possible to design the L T. amplifier so as to ensure a fixed
input to the detector, because the output required from the
set is not constant, but 1s continually varying.

It is quite true that in the hands of a listener wha appre-
clates the necessity for correct loading of the detector a volume
control in the form of a potentiomeler in the LI amplifier,
or of a variable shunt resistance ncross the loud-speaker, can
be employed- in such a way as to fulfil the necessary condi-
tions; but the introduction of any such device obviously has
its dangers in permitting very wide variation of the amount
of L.F. amplification, and so making it possible for the un-
ski'led to work with guite the wrong input to the deteetor.

After all, it 1s not every set that repraduces so far Lelow
the correct level that it needs to be worked ““a’l out’’ on
every item,

It seems then. and I think Mr. Turner will agree with me
so far, that unless these difficulties can be surmounted it is
safer to keep to the anode rectifier, which gives a constant.
and quite small, distortion at all loads.

London. W.2. A. L. M. SOWERBY.

March 28th, 1928.

DISTORTION.

Sir.—1 should be glad to learn whether the present vagaries
of 5GB are purely local, or. if universal, whether it is beyond
the capabilities of the B.B.C. engineers to rectify them.

Having just returned after two months abroad, I now find
recurring distortion and fading takes place during the evening
concerts. generally marring an otherwise excellent reproduc-
tion. The fault lasts for about a couple of minutes and then
rights itself and repeats at varying intervals. Tncidenta'ly, I
am finding very much less Morse interference on this wave-
Jength. BM/BLDN.

March 23rd, 1928.

ARE THERE TOO MANY TYPES OF VALVES?’

Sir,—May T trespass on your space to enter a plea for the
4-vo't valve?

In the first place, if any of the 2-, 4-. or 6-volt types is to
be dropped m the interests of standardisation, why tuke a
half measure and drop only one type? Swrely it would be
policy to ““go the whole hog ”’ and retain only one type, even
if this necessitated some sacrifice in effiriency. As a matter
of fact, the retention of the 4-volt series represents, to my
mind, by far the best compromise.

In a modern set there are really only three classes of valve
needed, viz., R.C. or high magnification factor valves, H.T
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or valves of medium magnification factor, ind super-power
valyes of low impedance.

H.F. amplification requires R.C. or IL.F. valves according
to whetlier tuned anode or tuned transformer conpling be
used.

Detection requires R.C. or H.F. valve sccording to circuit
used.

First stage L.F. amplification gemerally calis for an H.F.
type valve.

Ihe output valve should be a super-power valve,

Now if we consider these three classes of valves as wpow
marketed in 2, 4, and 6 volts we find :—

(1) R.C. High Magnification Valves.—Very little to choose
netween them in mutual conductivity. Two-, 4- and 6-volt will
all meet our requirements.

(2) H F. Medium Magnification Valves.—Here we find that
whereas the 6-volt offer no advantages over the 4-volt, the
nutual couductivity in the 2-volt series is approximately half
that in the 4- and 6-volt scries.

(3) Super-power Valves.—All voltages produce valves capable
of dealing with large grid swing, but, generally speaking, in
the 2-volt class this entails a heuavier filament current, which
in turn means a larger accumulator, which nullifies the only
advantage claimed by the 2-volt adherents. From the above
it would appear that there is little to be gained by using 6-volt
instead of 4-volt valves, but a good deal to be gained by using
4-volt vaulves instead of 2-volt valves, from the point of view
of radio efficiency.

From the points of view of cost and weight, the 4-volt scores
aver the 6-volt, though the 2-volt does not score to the same
extent over the 4-volt owing to the greater consumption by
the super-power valve and extra H.F. stage necessary to com-
pensate for its inherent deficiencies.

London, W.9. PHILIP H. A, MATTHEW.

March 28th, 1928.

VALVE MARKINGS.

Sir,—I wish you would use your influence to imduce manu-
facturers to put whatever distinguishing marks they may
employ in a clear and permanent form upon the valves.

I have now a number of 2-volt and 6-volt valves, the values
and characteristics of which I must find out by experiment,
as there are no legible marks upon them. Some have had a
paper band, which has become detached and lost, and some
have had markings upon the bulbs which have become quite

indistinguishable. For this reason alone I shall Le chary of

purchasing these makers’ valves in future, although the valves

themselves are quite good ones. G. L.
Liverpool.

March 26th, 1928.

«“SATISFIED,” “ELECTRIC SUPPLY.”

] 8iv,—Respecting your editorial paragraph in your Mirch 21st
issue, my impression is that most of the electric light bodies do
make it their rule to rectify any existing apparatus npon charge
of their sapply. It is so in Exeter, and without being asked.

Apparently ““ Satisfied ** is so satistied as to be bubbling over
with gles at the fine profit he appears to have made out of
the genervous action ot the Barnet (Co. To get £10 10s. worth
for what, I suppose, did not cost him one-tenth of that is very
splendid, no doubt, but my impression is that * Satisfied,” as
he thinks of his fellow-rutepavers having to pay it, will be
very anxious {o make quite a handsome rebate, and I hope he
will write and tell us so that we mav be encouraged.

March 22nd, 1928 ' JOHN BULL.

MAINS INTERFERENCE.

Sir,—In connection with your reply to a yuery under the
above heading in the Mareh 21st issue, I should like to point out
that the occurrence of crackling noises in the loud-speaker does
not necessarily indicate the presence of a fault either in the
insulation of the system or in fittings, although such a fault
would, of course, he quite sufficient to produce these noises.

In a caze which was recently brought to my wnotice, loud
crackling noises at irregular intervals were produced in a set,
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immediitely follownig on a conversion of the distriet lighting
supply from D.C. to A.C. An insulation test and an examina-
tion of fittings for loose contacts failed to reveal the cause. The
wiring had been cairied out in lead-sheathed cable, and it was
jound that on making an efficient connection between the lead
sheath and the nearest water pipe the noises ceased.

It would appear, therefore, that, owing to the fact that one
of the incoming mains is at or near earth potential, the capacity
existing between conductors and sheath is sufficient to induce
on the latter a poiential above earth. An intermittent contact
hetween the sheath and some earthed conductor, such as might
wccur when the building vibrates, will cause sudden fluctuations
of the sheath potential and cousequent interference with radio
reception.

The remedy is obviously to ensure that the sheath remains af
zero potential by making an efficient earth connection. )

The University, Leeds. W. 8. STUART.

March 22nd, 1928.

CONTINENTAL BROADCASTS.

Sir,—As a keen radio amateur und enthusiast of the te('-hni‘cul
merit of your paper, I write in protest of your editorial,
““ Continental Broadcasts.”” 1 think in your cagerness to pre-
serve the romancc of Continental (or shall we say foreign re-
ception?) you have erroncously assumed (so has the writer
of * Broadcast Brevities,”” * Why Enthusiasm Is Lacking,”
issue of March 21st) that the ‘“ average man (i.e., the greater
nuniber of listeners who are entitled to be called average)
has a set capable of receiving thesc foreign broadcasts satis-
factorily.”

Now I maintain that the average listener has not these
facilities, and so why try to condemn on what you admi. was
a success, at least from Cologne, and deprive the average
listener from enjoying a really good rendering of these con-
certs (i.e., assuming the B.B.C. take notice)?

Now a word about these giants of amateurs who regularly
write you of their prowess on the ether and of their wonderful
reception of world-wide transmissions.

If these people assume the average listener who reads their
literary efforts believes that with their resources and capable
engineers the B.B.C. cannot get the same results at will as
these giants say they can, then let me assare them they ave
quite wrong.

For the B.B.C. have never given us anything like a first-
class retransmission of ether received foreign transmission
on either long, medium, or short waves, so how can what I
call the *‘dabblers carried away by intermittent partial suc
cess’’ hope to make the poor average people believe their
vivid pictures. In Capt. Eckersley’s well-known words,
«“ Please don’t do it.”” It’s a waste of valuable space in T'he
Wireless World, which eould be used much more usefully.
By the way, what about our short-wave K writers : have they
suddenly found out that the B.B.C. engineers know the hest
policy to follow? W. H. CHIPPERVIELD.

Northampton.

March 25th, 1928.

COPYRIGHT AND WIRELESS.

Sir,—As this society receives from the British Broadcasting
Corporation head office the weekly programmes of all material
broadeast from the various stations, any sleuthing such as
vour contributor suggests may be necessary will not be quite
so elaborate an affalr as he implies. .

It is only fair to the British Broadcasting Corporation to
mention that in the few cases where payment has been over-
looked (such oversights occur in all large organisations) adjust-
ment has been made immediately attention has been called
to the omission. This society has recently econcluded a new
minimum ierms agreement with the British Broudcasting Cor-
poration, and we have every confidence that our relations will
be as satisfactory in the future as they have been in the
past. G. HERBERT THRING.

The Incorporated Society of Authors,
Playwrights and Composers.

Maveh 26th, 1928.
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" The Wireless World”” Supplies
a Free Service of Technical
Information.

The Service is subject to the rules of the Department, which are printed herewith, these

must be strictly enforced,

in the inferest of readers themselves.

A selection of

queries of general interest is dealt with below, in somne cases at grealer tength than
would be possible in a letter.

An H.T. Eliminator with Trickle Charger

Can you tell me if the combined H.T.
eliminator and L.7T. trickle charger
described in the attached pamphliet is
lilely to le satisfactory and econo-
mical? My electric light wmains are
230 wolts D.C. W. F.

Full technical information coucerning
the combined unit in question is not given
in your pamphlet, but we think it quite
possible that it will work satisfactorily.
It seems impossible, however, that it can
be reasonably economical; there is no
simple way of overcoming the inherent
inefficiency of charging a low-voltage
accumulator from high-voltage D.C.
mains, as the majority ef the energy
consumed is wasled in heating a resist-
ance.

It is possible that arrangements ave
made to pass the current which normally
flows through the potential divider in-
cluded 1 the H.T. eliminator through
the accwmulator, but unless this potential
divider passes & much heavier current
than that strictly necessary for ILT. pur-
poses, the charging rate will be so low
that it will not compensate for the drain
imposed by the filaments, and the trickle
charger will have to be left in operation
when the set s not working.

o000

A Neutralisinz Problem.

1 am puzzled by my failure to ncutralise
a high-frequency circutt using trans-
former coupling, but in place of the
neutralising  winding [ have  con-
nected the balancing condenser to a
tapping on the secondary winding.
I shoull be obliged for any advice
you can give which will enable me
to stabilise the circuit, a copy of
which [ encluse. P. M.

The neutralising arrangement you pro-
pose to adopt is quite practicable, but it
1s essential with this system that the
sense of the primary winding should he
opposite to that of the secondary; that
is to say, if the primary winding has
been put on in a clockwise direction, then
the secondury must be wound in a counter-
clockwise direction. In the second case
the primary and secondary coils should
be as close together as facilities will per-
mit, the spacing between coils not ex-
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ceeding 45 of un inch. The secondary
winding 1s tapped so that the neutralising
portion has the same number of turns as
the primary, counting, of course, from
the low potential end; however, this is
not essential, as in some cases the neu-
tralising winding has more turns than
the primary, which -enables the circuit to
be stabilised with a smaller balancing
condenser than would be used normally.

SCREEN

il

(1.) Only one quesiion (which mus! deal
with a single specific point) can be answered.
Lellers must be concisely worded and headed
“Information Departinent.”

(2.) Queries must be writlen on one side
of the paper, and diagrams drawn on a
separate sheel. A self-addressed starnped
envelope mus! be enclosed for postal reply.

(3.} Designs or circuil diagrams for com-
Dlele receivers cannol be given, under present-
day conddions justice cannoi be done lo
questions of this kind tn the course of a letter.

(4.) Practical wiring plans
supplied or considered.

(5.} Designs for components such as L.F.
chokes, power (ranstormers, elc.. cannol b2
supplied.

canno! be

(6.) Queries arising from the construction
or operation of recetvers must be confined to
constructional sels described in ** The W ireless
World” or to standard manufacturers’
recetvers.

Readers desiring information on mallers
beyond the scope of the Information Depart-
men: are invited lo submil suggestions regard-
ing subjecls lo be trealed in future articles or
paragraphs.

Fig. 1. Neutralised H.F. stage in which
the neutralising condenser is connected
to the secondary of the transformer.

The selectivity of the receiver could be
improved by connecting the aerial wid a
semi-fived variable condenser to a tap on
the grid coil, rather than to the grid
end of this coil; this modification is
shown in the cireuit diagram reproduced
in Fig. 1.

cooo
A.C. Mains Unit for Moving-coil
Speaker.

I kave a good H.T. battery eliminator
for A.C. mains and would lile in
use this to supply the pot winding
of a moving coil lovd-spealer. Do
you consider this suitable, please?

J. W. C.

An H.T. hattery eliminator will not
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be suitable for the purpose you require, us
this type of unit is not designed to de
liver current much in excess of that
required for an averauge receiver,

In The Wireless World of February 1st
last we described a rectifier unit designed
for the purpose of supplving the fiel:l
current for the pot maguet of moving
coil rpeakers, and your best course would
be to consider the construction of a unit
on these lines.

Couo

An ‘““Everyman Three ” Conversion.
Is it posstdole to use my * Lveryman
Three” transformers in building an
“lveryman Four 2?1 notice that
there are stight differences in the
windings, ete., but they do not sevm
to be important enouyh to warrant the
purchase of new cols. T, R. W.
The *“ liveryman Three ™’ coils will do
quite well for an ““ Everyman Four ™ re
ceiver.  You will, of course, ignore the
tapping on the secondury of the inter
valve transformer, and you could also
iguore exither the “A " or the “ A, " tap-
ping on the primary winding of the aerial-
grid transformer. There would be un
harm, however, in retaining this extra
tapping, if vou are willing to go to the
trouble of fitting an extra terminal for
the aerial connection
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Effect of Stray H.F. Currents.

I have e 1-v-0 veceiver for telephone ve-
ception of distunt stutions, and find
difficulty in stabilising the H.F.
valve. By experimenting with vari-
ous adjustinents of the meutralising
condenser, the get can be made stable,
provided the condenser dials are not
touched, hut when tuning in the sel
is oscilluting uncontrollably. — Can
you suggest a remedy, plense?

N. B. M.
Your ditficulty would appear to be due
to a feed back of H.F. euncrgy from the
detector stage to the high-frequency am-
plifier, the medinm through which this

15 taking place being the telephone leads

and the operutor.  To mitigate this a

high-frequency choke must be connected

between the plate of the detector valve
and the ’phones, with an H.F. by-pass
condeuser of about 0.001 mfds. between
the anode of this valve and L.T. minus.
(sl elole]
A ‘“Quality ** Receiver.

It ocenrs to me that the * Gramophonc
Ampliier > described in ¢ The TWire
less World > for March 14¢h would
wmake an excellent receiver for my
local  station (2L0O, fourteen miles
distant) without the addition of
anaother valve, hut with the present
first amplifier converted to fumction
as an anode bewmd detector.  With
this circuit, could [ rely on getting
sufliciently strong signals fully to load
up a super-power valve in the output
gosition with 150 volts of H.T'.?

E. A F.
Yes, the arrangement you propose
should be highly satisfactory for your
purpose, and, assuming that your local
conditions amd aervial-earthh system are

Wireless
Worirld

15 to 20. Moreover, we may point out
that it will be found of advautage to
reduce the value of the grid leaks from
3 megohms to 2 megohms. 'This applies
particularly to the second (that connected
in the grid cireuit of V,). We recommend
this modification because the effects of
intermittent overloading due to atmo-
spherics or other causes are more likely
to be harmful in a wireless receiver than
in a gramophoue amplifier. In addition,
vou will observe that a grid resistance
has been inserted in order to vestrict the
application of 1L.¥. impulses to the L.F.
amplifier.
[eeReR]

Mu'‘ual Interierence Between Frame
Aerials.

A portuble recciver with built-in frame
acriul for both lony and short wave-
lengths functions  sutisfactorily on
the long waves, but the resulis ob-
fained on the short waves are poor.
If outside jrames are used separalely
the receiver performs well on all
wanelengths, but when the frames
are assemhled in the lid the perform-
ance on the lower wavelenyths is un
satisfactory. Can you explain this
eficct, please, and indicute how to
overcome the diffiulty experienced
with the short wave frame? A. T.

It would appear that your trouble is
due to the fundamental wavelength of
the long wave frame aerial, when this is
open circuited, falling within the tuning
range of the short wave frame. This
question was discussed in the article
describing the ‘“ Expevimenter’s Frame

Acvial * in our issue of July 27th, 1927,

and to overcome the detrimental eflect

of tlie unused portion of the frame aerial

©
HT +
o 2 mfd
1 001 V3
mfd HT—
k=]
£ 3mMQ
0y
o
8
o GB—
tajep o
LT,
h—d L +
Fig. 2.—How to modify the ¢ gramophone amplifier ' for wireless reception.
moderately good, the amplification obtain a sectional winding was adopted. When

alble would be more than ample. We give
in Fig. 2 the circuit diagram of the com-
plete receiver, and have shown a directly
coupled aerial; vou may. of course,
modify this by using a coupled circuit if
desired. It is suggested that the detecto
(V,) shoald be of the medmm-amplifica-
tion type, with a voltage factor of from

short waves are being received the long
wave portion is open circuited in three
sections; this overcomes the ‘ wipe-out ™
effect often encountered if this precau-
tion is not adopted.

We suggest you make provision for at
least @« double disconnection of the long
wave trame, so that when short wave-

WWW.-americanradiohistorv com
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lengths are being received the idle frame
can be open circuited in two sections. I1f
this arrangement is adopted the funda-
mental wavelength of each section will
be below that of the tuning range of
the ““live’ frame.

QOO0

Unequal Transformer Windings.
Through an error in counting, 1 find that
the secondary Litz. winding of my
aerial-grid transformer hus T2 turns,
while the intervalve coupling has 68
turns, as specified. The performance
of the set (a 1-v-2 combination) seems
to be beyond reproach, but I am won-
dering if there would be any advant-
age in rewinding the transformers (o
give an equal number of turns in each
secondary. W, St. G. P
This is not a matter of very great im-
porlance.  Probably, however, you will
notice that the reading of the condenser
connected across the aerial-grid trans-
former is considerably lower than that of
the other, and it is certainly an advant-
age that the two dials should be approxi-
mately ‘“in step ” over the mujority of
the tuning range. If you go to the
trouble of making the alteration, it would
be as well to remove one turn at a time
from the winding having a surplus, until
the two dials show the same reading when
the set is tuned to a station operating on
a wavelength in the middle of the broad-
cast band.
co0cCco

Is My Set Oscillating ?
[ have a 1-v-2 receiver, using a neutral-
. ised H.I'. transformer coupling,
which has been stabilised according
to particulars published in < The
Wireless World.” My difficulty is
that when the aeral terminal 13
touched a ““click ™ 1s heard in th
loud-speaker, which would appear to
tndicate that the receiver is oscillat-
ing. [If this i3 correct, can you ad-
vise me how to remedy the trouble,
please? V. PG
This is no indication that the set is
oscillating, and, provided the familiar
heterodyne note is not heard when the
tuned circuits are in resonance and ad-
justed to the wavelength of a broadcast
station when this is transmitting, it is
safe to assume that the receiver is cor-
rectly neutralised.
cooC

No Smoothing required.

My D.C. high-tension eliminator, con-
structed from information recently
given in your journd, is working
satisfactorily, but I now wish to
modify it in order that the field
winding of the moving coil loud-
speaker which I am now construct-
ing may be fed through it. Can you
give me a hint as to the modifications
necetsary? D. W. A,

You will find that there is no need to
pass your mains current through the
eliminator for the field windings, and
thus it will be unnecessary to modify it.

Cienerally speaking, it is satisfactory to

join the D.C. mains through fuses and a.

switch direct to the field windings.
A 36
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MAINS UNITS AND ELECTRIC SUPPLY.

N our issue of March 21st we commented editorially

on a letter appearing in the same issue in which a

reader expressed his satisfaction at the treatment he
had received from the Barnet electric supply authorities,
who had supplied him with A.C. apparatustoreplace the
D.C. mains supply equipment which he had in use at the
time that the electric supply was changed over from
D.C. to alternating current.

In this issue we publish a letter {rom a correspondent,
signing himself *“ K.O.,”” who sends us an extract from
a daily newspaper which records a decision of the Bangor
(North Wales) Electric Supply Corporation, which is
likely to have the effect of discouraging the use of units
for supplying current from the mains in that district. It
would seem to us that the Bangor Corporation has
decided upon the pursuit of a policy which it has no legal
authority to enforce. We cxpressed our own satisfaction
at the action of the Barnet supply company (which is
typical of the policy adopted by many other supply cor-
porations) because we felt that the treatment towards the
consumer had been on the generous side, but we did not

A 1T

Vor. XXII.

forget that electrical suppliers are under an obligation to
the consumer if the character of the supply is changed.
We interpret the meaning of certain clauses in the Elec-
tricity Acts which protect the interests of the consumer,
as intended to ensure that when, for the convenience of
the supply company, or in order that their service may
be carried on more economically, a change in the nature
of the supply is decided upon, then the consumer can
expect as a right that he should enjoy the same facilities
as he has been accustomed to without additional cost to
himself in the way of changes to his clectrical equipment
which may become necessary.

No. 16.

The Official View.

Our interpretation of the position was substantially
confirmed in an interview with an official of the Elec-
tricity Commission, who cxplained to us that it is cus-
tomary for the supply company to make good any such
changes in consumers’ electrical equipment as may be
rendered necessary with a change in the nature of the
supply. Due notice of the pending change has to be
given to the consumers, and they, on their part, are
required to notify immediately what electrical equipment
they have which might require to be changed. If any
dispute arises as between the consumer and the supply
authoritics, such dispute is referred to the Electricity
Commission, who, in turn, arrange for it to be settled by
arbitration, and it would appear that up to the present
there has been no instance of resort to arbitration having
been necessary in the case of any wireless equipment.

There is another side of the question to be considered
where the supply authorities are ¢ntitled to make certain
stipulations to be observed by the consumer, these being
in relation to the way in which subsidiary electric appa-
ratus shall be connected to their mains. It is here that
the Institution of Electrical Engineers has proved of very
special assistance. A committee appointed by the Insti-
tution prepared a report which constitutes the wiring
rules now universally adliered to in this country by elec-
tricians in carrying out the electrical wiring of buildings.
A sub-committee of the Wiring Rules Committee of the
Institution is at present sitting with a view to preparing
rules which shall govern the design and use of electrical
equipment operating from the mains and intended to be
used in conjunction with wireless apparatus. When the
report of this sub-committee has been approved, appa-
ratus which conforms to these rules can be installed with
the approval of electric supply authorities and fire insur-
ance companies generally. It is expected that the report
of this sub-committee will shortly be available, and the
new rules published for general information.
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T is a strange but none the less well-founded fact that

man has always cndeavoured to make portable all

the instruments of music invented by him; so great,
apparently, is his love of music that he seeks to have
the means of producing it always at hand. The result
is that every instrument capable of producing musical
sounds can be had in portable form. The organ is
portable, aind so also is the piano—who has not, at some
time or other, encountered one of the swarthy descen-
dants of the mighty Cewesars deftly operating his gang-
controlled piano with one hand and at the same time
extending the other in salutation to passing citizens in a
manner perhaps not quite in accordance with the
present-day custom of his native land?

Beating the Tic-tac.

The gramophone first appeared in distinctly non-
portable form, as also did the wireless set, but in both
cases portable counterparts were hard on their heels.
The ostensible reason for the production of self-con-
tained loud-speaker receivers was the provision of solace

for those who go down to the river in punts and have:

their business in quiet backwaters, and to augment the
‘‘ picnickers” ' customary load ol kettles and cakes. It
is a fact, however, that Wireless World readers demand
such a high standard of reproduction that a loud-speaker
portable set, in order to satisfy them, must be too bulky
and heavy for any means of transport other than a car,
or perhaps for moving from room to room of the house.

Are there no occasions, however, when the need for
a real portable set is felt; that is to say, for a receiver
without a loud-speaker and its concomitant heavy bat-
teries, which is light enough for an ordinary man or
woman to carry about without fatigue; an instrument

APRIL 18th, 1928.
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A 12:z]b. Set in a 15=zinch Attaché Case.

By N. P. VINCER-MINTER and H. F. SMITH.

ready to give instant service anvwhere, at any time, and
which is cheap and easy 1o construct? Most assuredly
there are.

What of the man whose calling demands that he
should travel the country endeavouring to scll people
things they don’t want? Does he not feel the necd
at times for musical solace in the morgue-like environ-
ment of the provincial hotel bedroom? What of the
sportsman who desires to listen to the broadcasting of
the Derby, the Boat Race, or the Grand National, and
who finds that at the time these events will take place
he will be in his office, in the frain, or in a car? What
of the weary member of the theatre queue? What of
the anxious ‘‘ outside ’’ bookie at the Derby? Does he
not desire to know instantly which horse has passed the
post first, so that he may stand his ground or flit lightly
o’er Epsom Downs with lightweight portable and bulg-
ing satchel as expediency and the state of his book
may dictate? Lastly, what of the typical Wireless
World rcader, who surely must feel himself cut off
from the world if he has to pass many days without
access to a receiving set?

Light Weight and Compactness.

What then shall be the. design of the ideal light-
weight receiver? It is submitted that the instrument
described in this article, which weighs some 12 1b.,

H.T.+

n A

I

L

toyU=

FRAME
h (]
1

Fig. 1.—The fundamental circuit, without switching. G, tuning
condenser ; C,, reaction feed condenser; Cj, grid condenser;
C,4, reaction control condenser.

and which is contained in a 15in. attaché case, will
meet the nceds of the average reader. In the first
place, it was decided that the set must be capable of
being tuned with the lid closed, and that the external
appearance of the receiver should be such as not to
Al2
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Fig. 2.—The circuit diangram, Outer and inncr c¢nds of the double frame are shown.

C, Gy G, 0.0003 mfd,; C,, miniature condenser, 0.00003 mfd.;
Ry, 2 megohms; Ro, potentiometer;

suggest that it is anything but un attaché case.
various photographs the control knobs are shown pro-
jecting about 4. in order to make their position clear.

Actually, however, they can
be set back further than
this.  H.F. amplification
was ruled out, owing to the
trouble and expense In-
volved in this type of cir-
cuit, and the detector-L.F.

combination was decided
upon.  Such an  wrrange-
ment depends essentially

for its sensitivity on critical
control of reaction; the
Hardey circuit is perfectly
effective on  the normal
band, but it is far from casy
to make it operate satis-
factorily on long-wave sig-
nals.  Now it would be
ridiculous to expect a two-
valve portable to receive
Daventry (or any other
station) on the frame in any
part of these islands, so
provision is made for con-
necting an improvised aerial.
Thanks to the fine control
of reaction, sensitivity on
long waves is good, but
only when an external acrial
is used.  As the “ pick-up "’
of a small frame 1s in any
case small as far as long-
wave signals are concerned,
no attempt has been made
to improve the reception of
them by providing a separate
A 13

C., 0.001 mfd.;
R;, 10 ovhms; L.C,, long-wave loading coil.

In the

109

frame ; instead, a loading coil with
a short-circuiting switch is inserted in
series with the short-wave winding.

The Battery Bugbear.

Thirty or forty volts of high tension
was found to be ample, and to simplity
the L.T. problem 1t was decided to con-
nect the filaments of two z-volt valves
in series.  Thus, the current consump-
tion of two valves is not greater than
that of one, and this, coupled with the
fact that 4 volts are required, enables
us to use an ordinary 43-volt flashlamp
battery, while at the same time auto-
matic negative grid bias for the L.F.
valve is made possible; the necessary
one volt (or slightly less) is obtained
by returning the L.F. grid circuit to a
tapping on the potentiometer connected
across the detector valve filament.
The great convenience of this type of
L.T. battery lies in the fact that they
are obtainable almost everywhere; ad-

mittedly it has not a long life when supplying Ioo
milliamperes, but it must be remembered that a port-
able set is seldom used for continuous listening, and a

‘The comiplete receiver. The potentiometer winding round the detector valve-holder cun be seen.
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The “Everyman Portable.”—
flashlamp battery is quite
capable of supplying the

necessary pressurc for a
number of quarter- and
half-hour periods. Experi-
encc shows that an accumu-
lator is almost invariably
neglected and ruined during
the time that the portable
set is out of use; neverthe-
less, there is no reason why
this type of battery, or( 3s (1
larger dry cells, should not | :
be substituted if minoz
modifications in the layout |
are introduced.

The circuit is in essence
the popular Hartley arrange-
ment, but has been modified
to overcome the trouble pre-
viously mentioned by in-
cluding what may be called |
a “‘ parallel”’ or *‘ throttle '
reaction control. The funda-
mentals of the circuit are
shown in Fig. 1, while Fig.
2 indicates the actual con-

b s
—
==

Iﬁw 1

107

nections. Referring to Fig.
1, it will be scen that anode
impulses are passed back to
grid through a feed condenser C,. The extent of this
feed-back 1s determined by the setting of the main ve-
action condenser C,; reaction is thus controlled by the
ratio between these two capacities. In practice the
arrangement works well on both wavebands, even ex-
ceeding the writers’ most sanguine expectations in
giving that delicately smooth control of reaction so
vitally necessary for a sensitive set without H.F. ampli-
fication.

The L.I. side of the receiver calls for no special
comment, as a conventional transformer-coupled valve
is included, its negative bias being obtained by utilising
a part of the voltage drop across the detector filament

Fig. 3.—Details of the wooden framework.

in the manner described above. It may be added, how-
ever, that bias is hardly essential, and construction may
be slightly simplified by omitting the potentiometer and
connecting ‘* 1.S.”” of the transformer to the negative
side of the L.F. valve filament.

Constructional Details.

A reduction gear for the condensers is a virtual neces-
sity, and with outside controls this means that the
reduction gear must be included in the condensers them-
selves. Moreover, we are restricted in our choice of
suitable components by the fact that small size is

essential, in view of the space available.
It will be observed that

separate compartments are
provided for the phones and

s
SEB
T
Frrsy o1
A2

(ST

for the batteries ; the operat-
! . ing knob of the change-over
' switch projects into the
former compartment, but this

[t

N
a1

is not a drawback, as in the

component used the rod and
clamping nut are completely
insulated from the contacts;
thus there is no risk of a
short-circuit. The  tele-

phones are joined direct to
the terminals of the by-pass

condenser, which 18
mounted on the side of the

Fig. 4.—Layout of components on baseboard. Position of the vertical strip supporting G, and

C, is indicated,

framework. A holder for
the long-wave loading coil
A4
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LIST OF PARTS.

H.T. Battery, 36 volts (Siemens).
1. No. 24 D.C.C. Wire.

Grid Leak, 2 megohms ¢(Dubilier).
Shrouded Terminals (Igranic).
Coil, No. 200 (Lewcos).
Miniature Wander Plugs (Eelex).
Single Coil Holder.

APRIL 18th, 1928, 27

2 Variable Condensers, 0.0003 mfd. (Brandes).

1 Condenser, Type 620, 0.0003 mfd. (Dubilier).

1 Condenser, 0.001 mfd. (C.D.M.; C.D. Meclhuish, §, Great
Sutton Street, Goswell Road, London, E.C.J).

1 Neutralising Condenser, 0.00003 to 0.00005 mfd. (J.B.).

! D.P.D.T. Switch (Utility).

2 Valve-holders (Benjamin).

1

1

[P I RO

L.F. transformer (** Ace” ; Telsen Eleclric Co., Lid.).
Filament Rheostat, 10 ohms (** Varistor’’ ; Bedford Electric &
Radio Co., Ltd.).
1 H.F. Choke (Cosmos).

In the * List of Parts ” included in the description of THE WIRELESS WORLD receivers are detailed the components
actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it
necessary that particular components should be used in preference to others, these components are mentioned in the article
itself. Tn all othier cases the constructor can use lus discretion as to the choice of components, provided they are of equal

Inn Trunk Stores, Ltd., 9, Gravs Inn Rd., London W.C.
Wire, Screws, Ebonite rod, ete.
Approximate cost, excluding phones and valves, ££ I7s. Gd.

quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations
in the sizc of alternative components he may use.

14

Attaché Case: inside measurements 15" x 10} > 43" (Grays

)

is mounted on the underside of the upper horizontal
member of the frameworis.

The building of the wooden framework is the first
step in construction, and the only one likely to present
any difficulty.  No doubt, however, the completed
framework will become available from the manu-

assembly ; these can be made with the help of a chisel
and penknife if proper wood-working tools are not avail-
able.  The slots need only be deep enough comfortably
to accommodate the wire, and the corners should be
rounded off.  The various pieces of which the frame-
work is composed are held together with $in. No. 4

CENTRE
TAP

TELEPHONES

)

1S, 0.5 A
Qq/>

0

I Tie._o.p] B

g

N |
NT+E(_J

Fig. 5.—The practical wiring plan.

adjacent inner ends of the two frame windings connect to the switch, and the outer ends to points as indicated.

Lettering on components corresponds with that in Fig. 2, where values are given.

Note that the
Correct polarity

is shown on the metal Strips which make contact with the L.T. flashlamp battery spring clips.

facturers of cabinets. It should not be made or
prrchased before the containing case is oblained,
as the necessity may arise for shght modification
of the dimensions given in Fig. 3. Mahogany of
4in. thickness was used throughout; care should be
taken to see that the wood is perfectly dry, as at some
points we depend on it for insulation. The two slots
for the frame aerial winding may well be cut belore
A 15

brass wood screws, and the whole should be shellacked
after finishing off with sandpaper.

The vertical strip on which the two variable con-
densers are mounted must be drilled to accommodate
the ‘‘ onc-hole fixing '’ bushes before it is finally
screwed in position ; it may with advantage be used as
a template for marking off the positions for the holes
which pass the condenser extension rods, thus ensuring
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The *“Everyman Portable.’’—
that they will be truly in line with the condenser
spindles. . The rods themsclves consist of 23in. lengths
of %in. ebonite rod, knurled or roughened at the outer
ends (which project through the case), and drilled with
a longitudinal hole to take the condenser spindle. At
right angles to this hole is another, tapped 4 B.A., for
a steel grub screw which grips the spindle. For those
who have no facilities for making tapped holes, it is
useful to know that an iron wood screw, previously
heated and driven into a
hole of a diameter giving a
tight fit will hold perfectly
well. Tt will be obvious
that  the Tholes drilled
through the outer wvertical
member of the framework
should afford a clearance for
the control rods, to accom-
modate which two more
holes must be cut in the end
of the attaché case. Natur-
ally, these rods will not be
finally fitted till the set
proper is completed and
placed in its container.

The L.T. Battery.

Two pieces of copper or
brass strip should be fitted
to the underside of the hori-
zontal partition in  the &
manner shown in the accom-
panying sketch, to act as
contact clips to the flash-
lamp battery which supplies
L.T. current. One of these
clips is connected direct to
the metal frame of the fila-
ment rheostat by the brass screw which passes
through the wood and secures it in position. The brass
springs on the battery should be bent in such a way
that they make good contact with the clips, and at the
same time are under sufficient tension to retain it in
position. It must be remembered that the positive

Tid. 6.—Details of the L.T. battery coniact clips,

APRIL 18th, 1928.

battery spring is always the shorter of the two, and that
it should connect with the front clip (that which is
joined to the rheostat).

The grid potentiometer R, is wound round the base
of the Benjamin valve-holder (V,), the wire being held
in position by a shallow saw cut at each corner. Its
resistance is not critical, and may be anything between
some 200 and 400 ohms. A suitable winding consists

of four yards of No. 45 silk-covered Fureka wire,
tapped at the centre point by twisting the wire.

The

Arnother view of the set with lid opened. The left-hand lower compartment will accommodate
ordinary phones and a length of wire 1or use as an aerial when required. Spare L.T. batteries
may be stored in the other compartment.

ends are connected directly to the *‘ filament *’ termin-
als of the valve-holder, while the tapping (to which
" 0.S.” of the L.F. transformer is ultimately joined) is
soldered to a tag held in position by the screw which
secures the valve-holder to the baseboard.

Economical Valves Essential.

The frame aerial is in two sections, with a single laver
winding having approximately 104 turns of No. 24
D.C.C. in each ; they are, of course, wound in the same
direction. The two outer ends are passed through holes
in the upper horizontal strip of the framework, imme-
diately above the variable condenser terminals, while
the *‘inners”’ are brought out opposite the change-
over switch.

A consideration of the various diagrams will clear up
any other difficulties likely to arise in assembly or wir-
ing. All the connections in the set illustrated were made
with flexible rubber-covered wire, which would appear
to be more suitable than rigid leads for a portable
receiver, -

The detector should be of the *“ H.F.”” type, while an
“L.F.”” valve of some 15,000 ohms impedance is suit-
able forthe L.F. position. It is essential that the filament

A 16
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The “ Everyman Portable.”—

rating of each should be the same, and if a flashlamp
battery is to be used for L.T. purposes, this should cer-
tainly not exceed o.1 amp. Mullard I’M.1 H.F. and
P.M.1 L.F. (in that order) were used in tests.

A small three-cell dry battery gives 41 volts when
new, but this pressure quickly drops to slightly under
4 volts on load; thus, when swilching on, the rheostat
may be set at maximum, and after a few minutes ad-
justed to the all-out position if signals show signs of
weakening. With a battery which has been in service
some time, it is necessary to operate tha valves with no
external resistance in circuit.

When making initial adjustments it is recommended
tliat the small auxiliary reaction condenser C, should be
set at maximum, at which position it should be found
that oscillation is produced over the greater part of the
tuning scale with the main reaction condenser C, at a
little more than half its full capacity. TIf the valve
tends towards oscillation with C, at nearly maximum,
the capacity of C, should be reduced. Once adjusted,
this latter need not be touched again. Clearly a semi-
fixed condenser of low capacity may be substituted.

Those who are accustomed to more conventional
ntethods of control should be warned that an increase ot
sensitivity is brought about when the capacity of the
main reaction condenser C, is decreased (in direct oppo-
sition to the ordinary procedure). Thus its knob should
be rotated in an anti-clockwise direction to bring the
set up to a state of maximum sensitivity.

With this exception, the operating procedure is the

Fancy Dress Ball,

The Golders Green and Hendon Rudio Saciety
will hold a Funey Dress Ball in the hallroom of
tlie Club llouse, Willifield Way. Ilampstead
Garden Subnrb, on Thursday, April 26th, at
815 p.m.

At o recent meeting a hearty weleome was
given to representatives of the new Hampstead
Institute Nadio Society, i ) N

lon, secretury. Lt.-Col. 11, A. Scarlett, D.8.0., Nd_alo of the
3574, Linchley :4):]11.054\\7.3.

[oNeNe]

South Manchester Society to ‘' Carry On.”’

Club News.

commercial  and
stutions in the couutry.
casting station is now in. course of construc M.
tion. and is intended tu serve the whole of P P

Wireless
Werld
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same as that applicable to” any other regenerative re-
ceiver having one tuning control.

With regard to results, the writers find themselves in
their usual quandarv; a too conservative estimate of
the receiver’s possibilitics
may lead the rcader to de-
cide erroncously that it is
unsuitable for his require-
ments ; while, on the other
hand, a tinge of over-
optimism may lead to his
disappointment. It scems
safe to estimate the range
as between twenty and
thirty miles from a main
station, and fifty miles from
5GB  and the projected
regional stations—this, of
course, on the frame acrial.
These ranges will be ex-
ceeded when conditions are
exceptionally good, particu-
larly when the pick-up of
the frame is aidgd by re-
radiation from ncar-by earthed metallic bodies, but may
be greatly reduced by local screening.  The set has heen
tested very thoroughly in various localitics and under
widely different conditions, and has scldom failed to put
up a good performance.  Volume is sufficient for signals
to be audible over the noise of a moving train or car
at quite considerable distances.

small black knobs

Two
sugges:i the contents of this
attaché casc; however, they
need not project more than

1/4in., and are quite in=-
conspicuous.

ceivedd the resignation af ils populir seeretary.
Mr. 0. A. tireen, who hus so ably and success-
fully filled the position for the past five years.
His place is taken by Mr. E. 1. Luister, whose
address is ' Fndelitie,”” Station Load, Wineh-
wore Will, N.2t.

0000
The Maintenance of Accumulators.

‘Y Aceunmiulators tor Radio Work ™ was the
title of a lecture given recently before the
Nouth Crovdon amd District Kadio Society hy
MeBurnett, of the Tunestone Acen-
nnmtator Co.. Ltd. The lecturer described the

militury
A high-power broad-

Owing to the falling ofl in tlhe attendance of
jembers since Christmas, the Committee of the
South Manchester Radio Society receutly held
wn extraordinary general meeting to decide
whether the Society should carry on or close
down. Twenty wembers attended the meeting,
aml it was unanimously decided to carry on.

The hon. secretary of the Society s Mr.
€i. A. F. Mereer, 5, luabon Road, Didshury,

occoo
Everyman Four Demenstrated.

The Wirelesz World Fveryman Four Receiver
and Wireless World H.T. Eliminator were de-
monstrated at the last meeting of the Radio Ex-
perimental Society of Manchester, the demon-
strator being Mr. J. P. Wulmsley. Various
members brought miero-ammetcers, relays, and
other apparatus for test and calibration.

The annual general meeting of the Socicty
will he held aiter the annnal dinner at the
Grand Hotel, Manchester, on Iriday, April
27th. Tickets for the dinner (price 55.), are oh-
tainable from Mr. W. Stott, 20, Blackfriars
Street, Manchester.

Acting hon. secretary, Mr. R. M. Kay, B.Se.,
&2, Daisy Bank Read, Vietorin Park, Man-
chester.

ccoco
Wireless in Finland.

The wireless stations of T'inland were among
the topics discussed in a lecture dealing with
that country given hy Mr. A, Barratt at a re-
cent  meeting  of  the Tottenham Wireless
Saciety. Among the lantern slides shown were
thosze of broadeasting studios and transmitters,

A7

Finland.

Hon. secretary, Mr. T. E. L. Neuale, 10, Bruce
Grove, Tottenham, N.17.
0000

Wireless Measuring Instruments.

Measnring instruments nged in wireless were
disenssed by Mr. S, Mattbews, of the Cam-
bridge Instrument Co., Lid. at a recent mect-
ing of the Sheflield and District Wireless
Society. Among the instruments dealt with
were the Monlin Voltmeter. the Thermionic
Galvanometer, and the Eceles Frequency Source.

Ilon. secretary, Mr. T. A. W. Blower, Cannon-
fields, TTathersagce, Sheffield.

cooo
““ Pick-Ups.”

At a meeting of the Kensington Radio Society
to-morrow a representative of the Tgranie EKlec-
tric Co. will lecture on ' Piek-ups.” New mnem-
bers will be warmly welcomed.

The hon. seevetary is Mr. G. 't
Tlsham Road, W.l4.

ococoo
Oild Club with a Mew Title.

In accordunee with a veneral desire on the
part of the mwcmbers., the Narih Middiesex
Wireless Club will in future he known as the
North Middlesex Ttadio Society.

It is intercsting to note that this Society.
one of the earliest formed in the country (it
was founded early in 1914) was also among the
first to resnme activities after the war, and has
continued its fortnightly meetings without inter-
niission np to the present time.

It is with great regret that the Society has re-

doyves, Tla,

wwWWwW americantadiohistorvy com

troubles which attended the charging of accu-
mulators and explained the methods adopted
to ensure the perfeet bolding of the paste in
tie plates. When a quick discharge was needed
tiie plates were made thin, whereas for a slow
discharge thick plates were necessary. The lec-
turer eoncluded with some hints on maintain-
ing the acid strength in a ecell.

Hou. secretary, Mr. I, L. Cumbers, 14, Camp-
den Ro:d. Sonth (‘rogdolz_;

00 o0

Loud-speaker Design.

The principles of lomd-speaker construction
were ably explained by Mr., R. M. 1. Luey, of
Messrs, S0 (1, Brown, Ltd., at a reeent meeting
ol the llounslow Wireless Society. During the
following week members visited the X-Ray De-
partinent of the Honnslow Tlospital. where the
new apparatus recently instulled was described
and  demonstrated by a representative of the
nahers, Messrs. Watson and Son. During the
demonstration several members of the society
acted as ‘‘ patients.”

Tlon. secretary, Mr. O, N. Yates,
Tioad, Tsleworth.

21, Witham

cooo
A Visit to Rugby.

Mewmbers of the Coventry Transmitters’ Asso-
ciation spent an  interesting afternoon eon
Saturday, March 24th, when tliey visited the
Rugby= radio station. A thorough inspeetion
was made of both the telegraphy and telephony
planta and alsa the power liouse.

Hlon. seeretary, Mr. L. W. Garduer (5CR), 10,
Ludlow Road. Coventry,
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A HOUSE WIRING SUGGESTION.

Remote Control with a ‘““Master” Volume Adjustment. By “RADIOPHARE.”

HE inspiration for this note was supplied by a
published reply to a reader’s query which ap-
peared in The Wireless World for March 21st. The
problem was a simple one, as it was desired merely to
modify the system of remote volume and ‘‘ on-off
control in which the H.F. valve filament current is passed
via the windings of a relay and extension leads through
a rheostat at the distant listening point. The querist,
however, did not require any provision for adjusting
signal intensity, and ‘was shown how his needs could
be met by wiring in parallel a switch in each of the
three rooms in which a loud-speaker was to be fitted ;
at the same time it was justly pointed out that in any
case volume control on this plan would be impossible
unless those listening to cach loud-speaker were of the
same mind as to how loud signals should be.
Now most of us who customarily do our listening in

B, and C, the first being the ‘‘“ master ** at which the
volume adjustment is made.

The action of the controlling devices is best appre-
ciated if we trace out the H.F. valve filament circuit
and assume the switches at B and C to be ‘* off.”
Starting at the negative L.T. terminal, current passes
through the H.F. valve filament, rheostat R,, relay
winding, rheostat R,, the switch at A, and so back to
L.T. positive. The relay armature is attracted, and its
closed contacts pass current to the remaining valves in
the set, but only that for the H.F. valve passes through
the extension leads. It will be seen that the second
blade of the switch is arranged to short-circuit or open
circuit the loud-speaker, depending on whether it is in
the ““ off " or ‘““ on *’ position.

If the switch at point B or C (or at both points to-
gether) is now moved to the ‘“on’’ position, the

A room other than that == filament circuit is not
in which the receiver is affected (we have
installed are more ex- assumed that it is already
acting than ‘““M.F.B.,” switched on from the
who  propounded the R s ‘“ master *’ position A),
above question; we do ! : but the loud-speaker
teel the necd for means 2 on short-circuits  are  re-
whereby volume can be ) HH moved and signals will
adjusted to a satisfactory ' ‘0 be heard.
ievel without having to ] I

. : 1 Safety Pr ti
move from our chairs. T A alety fELecautionsy
In an idle moment, the A When the master con-
writer considered as to :.---:‘vi-:-_»-j-«:}- trol switch is set at
whether the rather attrac- : on g A “off 7 it will be seen
tive method which has b ‘;2 sl that the closing of cither
been described could not | o of the other two switches
be made more generally ' R will energise the relay

f OFF  pON

useful to those who have € Sooran = nts and thus complete the
two or more loud- R R filament circuit of the de-
speakers installed in dif- | T tector and L.F. valve (or

ferent parts of the house.
Control of volume from
more than one point is clearly out of the ques-
tion, but surely we need not worry about that? One
can imagine the domestic despot who is at the same time
owner of the wireless set will be in full agrecment: ‘I
pay the piper, and mecan to call the tune,”” he will say.
“In the kitchen and nursery they must be satisfied
with my interpretation of proper loudness.”” Seriously,
it is submitted that a house-wiring system with volume
control at one point and on-off switches at each of the
others is likely to be generally satisfactory. The
accompanying diagram shows how the arrangement
already published may be modified to enable this ob-
ject to be achieved; extension leads are shown in
dotted lines in order that they may not be confused
with the wiring of the receiver proper. The scheme is
applicable to any set having an H.F. stage, but it is
necessary that the valve performing this function should
have a filament voltage rating some two volts lower
than that of the others. The ‘‘ points ’ are marked A,

A simple method of controlling a receiver from three distant points.

valves— there may, of

course, be more than
one). The current passing through the H.F. valve,
and consequently the volume of reproduction, will,
however, still be controlled by the setting of rheostat
R, at point A; it is assumed that the resistance of this
will be set at a value giving a good average intensity.

When first connecting up the apparatus, it is advis-
able to set the H.F. rheostat R, (in the receiver) to a
position which will result in the application of the full
rated voltage when the distant rheostat R, is ““ all out.”
If this precaution is observed there will be no danger
of over-running the valve, even if the volume control
is operated by an unskilled person.

The relay may be constructed from the parts of an
electric bell; as it is often nccessary for it to operate
on a current as low as 50 milliamperes, certain modi-
fications, which have already been described in this
journal,’ must be introduced. Alternatively, a ready-
made instrument may De obtained for a few shillings.

1 Distant Control Relay,” July 2Tth, 1927.
A 18
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Random Notes on the Range of Reception during a Voyage to Ceylon and Back
By “ WANDERPLUG.”

S long-distance short-wave broadeasting really prac

tical> That is the question I asked myself last

autumn, and, quite unexpectedly, a chance presentedd
itself of m\cstwatmb the matter personally. 1 was des-
patched by my doctor on.a voyage to India, and, with a
view to combining pleasure with a certain amount of semi-
serious experimenting, [ took with me on the City of
LPoona ** The Wircless World Short Wave 11,”" of the
design described and illustrated in 7' Wireless World
ot September 14th, 1927.

Short Waves Preferrad.

The coils T carried gave me a wavelength range from
about g metres to rather over roo metres, but my chiet
concern was with reception between 17 metres and 46
metres. 1 proposed to do a certain amount of listening
on the 23 and 44 "y6-metre bands for British amateurs,
but primarily 1T was concerned with telephony reception
from the British short-wave station §SW on 24 metres
and the two American stations 2NAD on 21.96 metres
and 2XAF on 32.59 metres.  Naturally, 1 also sprea: my
net for any other phone stations that happened to come
within range.

Let me put the cart before the horse and give my con-
clusions before T produce my reasons for them. Now that
T am back in England T am exceedingly glad that the
Short Wave 11 accompanied me, tor I derived a ygreat
leal of pleasure from it, and the results I obtained were,
I think, very promising. There is still obviously much
experimental work to be done before world-wide short
wave telephony becomes truly reliable, but that rapid ad-
vances are being made is evident from the greatly im

A 21

proved reception of the two American stations mentioned
as compared with, at any rate, my own reception of them
when they first started in business. That the short wave
is a little erratic in its behaviour is true, but it scems to
be, on the whole, more consistent than the very long-
wave stuff, such as the 18,740 continuous wave transmis-
sion from Rughy.

Long Waves and Atmospherics.

In this connection certain types of screening which
scem very seriously to affect the long-wave transmissions
have little or no eftect on the short wave. As an example,
in the Red Sci one is badly screened from Rugby by the
mountains on the African coast.  On the other hand,
these mountains are scarcely noticcable as screens in the
case of §SW. Again, the short wave scores heavily in
the matter of QRN.!

I made firm friends with the ship’s operators, and was
often in a position to listen to Rughy. On many occa
sions the atmospherics, particularly in the Indian Ocean
and in the Bay of Bengal, were so pronounced as to make
it impossible for me to read the Morse coming through.
Admittedly, the ship’s operators were far cleverer than I
was at deciphering the messages, but the fact remains that
atmospherics were often very pronounced on the 18,0z0-
metre wave, when on 17, 23, aml 45 metres they were
negligible.  Occasionally, of course, onc had bad luck,
and found that working on 45 metres was almost impos-
sible owing to QRN but bad days and nights were the
exception.

' Absence of atmospheric intcrference.
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7000 Niles with the fhort Wave II.—

Turning now to my log. which, T confess, is rather
scrappy, I find that, though I searched for it from the
start at Birkenhead on December z3rd, 1 first picked up
5SW when the City of Poona was about 1,200 miles
from London, hLetween Cape St. Vincent and Gibraltar.
Its signals were then very faint and unsteady, the strength
being approximately R3, with fading to Ri.

Twenty Feet of Aerial Wira.

Here, perhaps, I ought to say that on the outward
journey my aerial arrangements were distinctly primitive.
I had a deck cabin, and, with a somewhat complicated
tead-in, ran an insulated wirc up about 20ft. to the end
of a derrick. My earth was sometimes of the counterpoise
variety, and sometimes a diminutive sausage aerial with
the far end wrapped round the waste pipe from the wash-
basin in my cabin. On the way home I had a very much
better arrangement, my aerial being well stretched and
running some 4oft. or soft. up towards the foremast, with
a short lead-in so steadied that it came precisely through
the centre of an open port-hole facing forward on to the
well deck. Tt was, indeed, about

as good as it could have heen, i s

i Short-wave broadcasting as a means of providing
home programines for listeners in remote parts of
the Empire has brought about a need for exact
information as to the range of the world's short-
The performance of a shorf-wave
indicated by the resulls
oblained during a voyage fo Colombo described in
this article, the route being bordered by those
counfries where, owing to the absence of broadcast-
ing stations, much interest is being shown in the
| building of short-wave sels.
Bay of Biscay As we journeyed ...

but the carth system was as
primitive as Lefore.

To get back to my log. In the
Mediterranean, about 250 miles
cast of Gibraltar, §SW had im-
proved to a strengith of Raz-s,
but the fading was still had.
On that day I recorded that the
American station 2XAD had
faded very much in comparison
with my reception of it in the

wave stalions.
receiver is definitely

zast in the Mediterranean s5SW

improved until we were about level with Malta, but from
that point to Port Said it became fainter and fainter
until at Port Said it was inaudible.

On January 1st, when we were about §oo miles west
of Port Said, 2NM, of Caterham, came in exceedingly
well with his experimental world broadcast, the strength
being R3-6, with excellent speech and music. After we
had passed Suez going south my results were at times dis-
appointing, for the reason, as I discovered at the begin-
ning of the homeward journey, that one earpiece of the
phones 1 was using had developed a fault that deadened
reception without actually killing it. Had I spotted the
trouble at once my record for the run south would have
been far more valuable than it is. Of this part of the
voyage I will only say that 2XAD came in a good Ry 350
miles south of Suez, and at this point sSW also came in
again well, sometimes R, but with fading to R2. Some
600 miles down the Red Sea T first picked up the Dutch
station in Java, working on, I believe, 17 metres, but,
while he was my constant companion for weeks, I was
never alle to catch his calt sign. Music from this station
was invariably excellent, but the speech was woolly.

About half-way down the Red Sea I heard FO Ay4E?
calling on CW from South Africa, his strength being

! Johannesburg, South Africa.
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R3-4, and quality good. At the southern end of the Red
Sea, near the Straits of Bab-el-Mandeb, reception was
very poor, hardly any short-wave stations being audible,
but 1 am inclined to think that this was due to atmo-
spheric conditions more than to screening. All the way
through the Indian Qcean the Java station was good and
strong, but sSW was poor, and so were the American
stations 2XAD and 2XAL.

I dismantled my set at Colombo, and only erected it
again when we were on the homeward run some 450
miles north-west of Ceylon. With improved aerial con-
ditions and a pair of telephones in good working order
my homeward journey was very much more satisfactory.
At the point mentioned the Dutch station in Java came
in excellently Rj3, some part-singing being particularly
well received. One hundred and fifty miles further
north-west sSW was heard well, the distance from Lon-
don being, I suppose, approximately 4,700 miles. A talk
on architecture was quite readable, and I listened with
pleasure to the singing of madrigals.

"As the voyage continued through the Indian Ocean
5SW came in satisfactorily, but there was a good deal

of fading, sometimes from R6
"1 to as low as Rz. At this period
i of the vovage T had a lot of
i trouble with interference from
: the electric fans; which seemed
to be dung a little transmitting
on their own account on the 45-
metre band. However, it was a
question of being ‘““ QRNed '’ or
grilled, and I preferred rthe
former !

The Java station on 17 metres
was received particularly well
1,150 miles from Colombo, it
being quite possible even without
full reaction fo hear the music at comfortable strength.
On the day in question I first heard, at 19.00 G.M.T.,
the Rugby experimental station GBS catling ““ Test and
QRK??” in connection with the transatiantic telephony
on, so far as I could gauge, alout 25 metres. The CW
was received at R3-4, but the speech was not so good,
many of the words being lost thraugh fading.

Many Stations Heard.

Tn the neighbourhood of Socrota, just south of the Red
Sea, the Java station was still very strong, and at 1o p.m.
ship’s time I picked up OA 377 from Australia, calling
$C.Q.77 on, roughly. 21 metres. His signal strength
was R3-4.  TIn the same neighbourhood 2XAF was audi-
ble, but difficult to read owing to fading. Tn the same
locality 58S\ came in very well.

We reached the Straits of Bab-el-Mandeb at 6 a.m.
ship’s time, or 3 o’clock G.M.T., the only station then
audible being KDKA, which was very poor. That even-
ing. hetween 19.00 and 21.00 G.M.T., reception of 58\,
though good, was somewhat marred by fading. The New
York CW station WIK was coming in excellently Rs-7.

FFor the next few days in the Red Sea 5SW was satis-
factory, but GBS became very poor. At the top of the

* «“ How are you receiving me? "

www americanradiohistorv com


www.americanradiohistory.com

Wﬁﬂ’@ﬂ@@@
APRIL 18th, 1928. :
1 19 W@’Ml 417

THE WORLD’S SHORT-WAVE
BROADCASTING STATIONS.

KDK¢£ Dittsbury, Pa. . 625238 ard 21.3

Tresmes (Fof left).
58W  DB.B.C. Espa.mental

Station, “bhe=mxford 24 cresmes (~enlreleft).

2XAF Schenecmady . . 327 mors  (lop
rezfe .
2NM  Experimerga Station
of Mr arcuss at
Catertam . 32.5 xetres (cenire
t
PC)J Hilversum .. . 30.2 metrss (bodfon
)
2XA0 Scheneczcy 21.33 metres,
8XAR San Framosc> 33 netees.

ANH Van Doeng, fava .. 17 netes.
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7000 Miles with the Short Wave II.—

Red Sea I was much bhampered by a very strong heail
wind and aerial swing, which made low-wave reception
conditions peculiarly infuriating. - Amatewrs on the 45-
metre band began to make themselves clearly heard as we
entered the Gulf of Suez, but here again aerial swing
hampered me a good deal. We lay for a few hours at
Ismailia, midway in the Suez Canal, and, it being Sun-
day, I concentrated on the amateurs on 45 metres. Several
French and Spanish stations were clearly heard, their
strength being R3-5.

For the first two days out of Port Said, in the Medi-
terranean, the sea was too rough to enable me to open my
porthole, but as we neared Malta conditions became
excellent, 5SW coming in very well indeed, and various
I'rench amateurs being clearly heard. Particularly good
was G 6VW. On the following day 5S8W was again
excellent, reception Leing often as good as R&, with speech
modulation practically perfect  Off Cape Bon, at about
15.00 G.M T., and on approximately 19 metres, I picked
up some astonishingly good music and speech from a
station that I failed to identify. The language was un-
familiar, but sounded more like Dutch than anything else.
The same evening 5SW was very good, but the “ mush”’
from French phone stations on 42-46 metres made it prac-
tically impossible to read British amateurs working on
CW  On the following day, some 500 miles east of
Gibraltar at 16 oo G.M.T, T heard G 2BM calling
“Test” to U.S.A. on 23 metres, his quality being good
and strength R5-6.  That evening many British amateurs
were audible on CW.

Nearing Gibraltar 1 had a good bag, the largest fish
being caught at 20 co G.M.T., when I landed 3L.O of
Melbourne, Australia, on 32 metres. Speech was quite
readable and music excellent. His strength was about
R3, with slight fading probably due to a fairly heavy
roll.  Atmospherics, while non-existent on the 23-metre
band, were very bad that evening on 45 metres. At 23.00
G.M. T 2XAD came in splendidly, being at least R8 at
maximum strength.

Skip Distance of 58W.

When we passed through the Straits out into the
Atlantic I began to waich for the limit of §SW's ¢ skip ”’
distance, which 1 expected to find somewherc south of
Cape St. Vincent. Fifty miles north-west of Gibraltar
this station was received admirably, and at 19.00 G.M. T,
when we were just south-west of St. Vincent, the British
station was up to RS, while 2XAF at 23.00 G.ALT.
came in perfectly at Ry-7.

Next day we were 150 miles north of Cape St. Vincent,
and 5S8W s mid-day transmission, which I picked up at
13.15 G M. s, was down to R4-6, while at 19.00 G M. T.,
when our position was about 220 miles north of Cape
St. Vincent, 5SW had become a trific woolly, with fading
to R3 from about R5. We were here badly screened by
Cape- I'inisterre, which is notorious for the obstruction it
seems to present to wireless waves of all lengths.

At 19.50 G M T. I picked up for the first time my own
station G6ZA, and was informed that the operator had
heen away from home and unable to work before this day.
By 24.23 G.M.T 5SW had faded to Ri-3, white 2XAF
was coming in splendidly. Next day, at 13 00 G.M.T,,
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we were clear of Iinisterre, out in the Bay of Biscay,
and to my surprise §SW was back again to Rs-8 very
clear and strong. Throughout the afterncon the 19-
metre unidentified phone station was fairly roaring in
with music of excellent quality. At 18.15 6ZA was again
teceived, and, curiously enough, an hour later §SW had
faded right away to R3, and was very woolly. A z1.13
G 2HD came in with a very pure, steady DC note
Rs5-6, and G 6SV was also clearly heard Ry-5. At
23.00 G.M.T., despite heavy rain and saturated insula-
tion, 2XAD was heard splendidly Rs-g, but 55W by
this time had faded out practically to inaudibility.

In the mouth of the Charnel 67Z.A was again picked up
with a strength of R8, but badly interfered with by two
French CW stations.  5SW’s carrier wave was very
faintly heard at this point.

My final log entry relates to reception in the Thames
as we were nearing Tilbury. 5SW had again sprung to
very active life, and was received Ro—presumably this
was his ground wave—but was somewhat marred by a
very loud dynamo hum. 6ZA was stroag and clearly read
at Ry-8.

In Conclus:.on.

1 think that a word of congratulation should be offered
to the makers of the small two-volt Lxide non-spillable
accumulator upon which I relied implicitly.  With two
light chargings, which were kindly undertaken for me by
the City of Poona’s wireless operators, it carried me
through with never a falter, and proved itself to be really
non-spillable, a quality that it had every chance of demon-
strating, owing to the cavalier manner in which it was
treated.

I took with me an Ever-Ready ro8-volt H.T. battery,
and on my return, after it had been in fairly stecady
use for three months, it still showed rather over 100
volts, a performance of which its sponsors can properly
be proud.

Of the Short Wave II receiver I can only say that it
would be ditficult to design a more perfect and more com-
pact little outfit. Its performance, often in most adverse
conditions, was everything that could be desired, despite
the fact that I was using two-volt valves, whereas the sct
was designed for a six-volt current. The only criticism
I had to make was that on certain wavelengths oscilla-
tion commenced with a slight low-frequency howl, but,
since my return, this has been absolutely eliminated by
the substitution of By valves, which seem ideal for use
with this set.

In conclusion, a ship s exceptionally bad as a receiv-
ing ground. The masses of metal in the immediate neigh-
bourhood of the rcceiver and the stray currents floating
about from all the electrical apparatus comiected with the
vessel militate against really first-class results, and make
for a noisy background for CW work just when one longs
for dead silence against which to read faint incoming
signals.

Bearing these considerations in mind, I think that, if
I had as good results as T certainly did achieve on ship
board, any wireless cnthusiast with ¢ 7he 1Vireless
World Short Wave 1177 installed ashore, with a good
aerial and earth system, should have the short-wave world
regularly at his call.
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Events of the Week

THEY'VE SAID IT.

Polite society in certain parts of
America is discarding the term loud-
speaker.” The corvect word is ¢ enun-
clator,”

coco

P.O. MEN AS WIRELESS EXPERTS.

Two defaulters under the Wireless Act
who were recently fined at Staple Hill,
near Bristol, stated that their sets lad
never given such good results as they did
at the hands of the P’ost Office inspectors.

0000

DON'T SWEAR,

“ If your set does not funcrion well . . .
o not worry. There 1s a reason which
you cau best discover by keeping cahn
and trying to locate the offending section
of the receiver by freeing one part afier
another of suspicion. Keep vomrself in a
cheerful frame of mid, and be deter-
mined to naster the problem that pre-
sents itself.””—/rish Weelly Times.

0000

NATIONAL RADIO EXHIBITION.

Last yeur not a few visitors were at-
tructed to the National Radio Exhibition
at Olympia by the presentation of gifts to
those who passed through the turnstiles
al certain times during the day. The
Exhibition Management wnnounce that at
this year’s Show there will be further
inducements of a more striking character.

As last year, the organisers are rthe
Radio Manufacturers’ Association. The
Exhibition will be held in the New Hall
Olympia, from September 22nd to 25th

inclusive,
(oo NeN 3

AN OPTIMISTIC BROADCASTER,
We are on the eve of great things in
the radio world, and South Africa wiil be
surprised during the next month or so
when we announce our plans for the
future.”

This exciting announcement was made
recently by Mr. Eugene van Wyk, whe
has just taken up an important manager
ial position with the African Broadcust
ing Company.  Mr. van Wyk said that
the company’s schemes were for the good
of the Union. Everything was to be done
to counect up all the most isoiated parts
of the country and hring them into direct
touch with th2 outside world.

Optimism of this kind has been rather
rare in_ South African broadcasting
circles. It remains to be seen whether
Mr. van Wyl has placed his finger upon
some uew elixir of radio life,

¢
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THE AMERICAN * OLYMPIA.”

The Radio World’s Fuir, which is now
an annuzl event in America, is to be held
at Madison Sqgnare Garden, New York,
in September.

0000
MARCONI WORKS EXTENSION.

We understand that plans are nearing
completion for a bhig exteusion of (he
Marconi works at Chelmsford to cope
with increasing output. It is probable
that, in addition to building erlarge-
ments, the staff will be augmented.

cooo

EUROPE TALKS TO CANADA.

As a result of recent extensions iu the
telephone service to Canada, it 1s now
possible to speak from this country to
towns in the Provinces of Ontavio,
Quebec, New Brunswick, Nova Scotia,
Manitoba, Alberta, Saskatchewun and
British Columbia.  The minimum charges
for 3 minutes’ conversation range from
£9 for Ontario and Quebec to £11 8s,
for British Columbia.

The service to Canada is also availible
to subscribers in Belginm, Irance, Ger-
many, 1lolland and Swedeu, connection
to the Continent being made by
‘through ™ telephione cable circuits from
the London Truuk Exchange.

SWISS WIRELESS.

A big display of wireless apparatus is a
feature of the twelfth Swiss Industries
Fair now 'being held at Basle. The
closing date is April 24th.

o000

BEAM V. CABLE.

Beam wiveless dealt with 49 per cent
of the telegruph traffic between Australia
and the United Kingdom trom April
1927, to January, 1928, according to the
Sydney correspondent of 7'he Daily
Teleyraph.  'The bulk of the messages
were, however, ot the deferred, Press and
letter class, the cables vetaining the
greater proportion of the more profitable
comnercial traffie,

cooo

“WIRED WIRELESS” IN CANADA.

The simultanecus transmission of 84
telephone messages on the same system
will le possible with the nev carrier
current service, which is shortly to be
established between Vancouver and Mon-
treal by the Canadian National Railways
Telegraph Department at a cost of about
£500,000. According to Mr. R, W. Ball,
General Manager of the Western Region,
the installation of the Montreal and
Winnipeg system has already been com-
pleted.

0000
** STAND AND DELIVER "—
BY WIRELESS.

The Soviet Governmeat, according to
Press reports, is employing the broad-
cast system for a refined type of black-

e

WIRELESS WAR OF THE FUTURE.
test at Dayton, Ohio.

A wireless—controlled tank photographed under
This unusual form of weapon is being developed by the U.S.

Army Air Service.
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mail, in which the peasant &
listener is gently but firmly
requested to deliver his grain
to the Government buyer at
the nearest collecting centre.
Any peasant whose stock has
come under the eve of & Soviet
intelligence officer is liable to
the doubtful distinction of
having his name called in this
manner during the evening
news bulletin.  When such

summons comes the buldest
peasant knows that ‘‘ the game

is up.
One might imagine that such
a risk woulgd lend an un

pleasant flavour to the pastime
of listening; but apparently
this is not the case. The
fascination of wireless over-
rules other considerations, and
the Russian peasant remains
glued to his receiver, waiting
in morbid uncertainty for his
‘“birthday greeting.”

e

TOO NEAR TO
LONDON! Itis
learned t(hat tests
are being conducted
on a site on high
ground midway be-
tween Potters Bar
and Hatflietd as a
preliminary to the
building of the Arst
station of the region-
al scheme. North
London listeners are
atready alarmed as
to the possible effect
on long distance rc~

“\ \ ception of planting a
- \ Q\ i 50 :,;i high power ** Daven—
gg}TERL };\ ) B try Junior*’ in their
4 :‘.iq l : midst.
THE U.S. MELTING POT. It is predicted that “the new wave

American broadcasting is still in an
unsettled state, and the prospect of a
speedy solution of the present troubles is
not brought nearer by the announcement
that the Federal Radio Commission’s
latest plans will involve ‘‘ a shawe-up of
the entire nation’s licences.’’

According to reports from Wasliing.
ton, the new legislation passed by Con-
gress provides equal distribution of
licences, powers, frequencies and times of
operation. Experts working with the
Commission declare that there are 555,000

watts available for simultaneoas radio
transmission, and that these must be
divided equally among five zones. Such

a change makes revision of the existing
sitnation inevitable.

length allocations on which the Com
nussion is now working will alter the

face of American broadeasting to a
marked degree.
cooo
BURNDEPT RECONSTRUCTION
SCHEME.

At the annual general meeting of Burn-
dept Wiveless, Ltd., last Decc._ber, a
committee of shareholders was appointed
to formulate a plan for the reccnstruction
of the company, and they have now put
forward a scheme, approved by the direc-
tors of the company and by the receiver
and manager, which has met with the
unanimons support of the creditors.

At a recent meeting of the latter, M.
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Chas. \W. Rooke, tle receiver and
maunager for the debeuture holders, men-
tioned that in the six months preceding
his appointment a trading loss of
£30,000 had been incurred by the com-
pany. He had been carrying on the
business for nine months, and was able
to report a net profit of just under
£2500 for the first six months of the
veceivership to December 3lst last.

The scheme of reconstruction under
consideration provides for the raising of
£90,000 in new money. The company
would have a working capital of £70,000,
including stocks, work in progress, hook
debts, and cash in hand. A committee
of creditors has been appointed to work
out the necessary details, and, subject to
the necessary formal procedure, the re-
organisation will be carried out as ex-
peditiously as possible.

0000

RADIO MYSTERIES DEFY POLICE.

There is a pathetic note in the
announcement that one hundred and ten
radio sets lought for the New York
police at a cost of about £3,000 are to be
sold by auction. ‘I'he explanation of such
a sale is not that the Force has adopted
mmore up-to-date instruments, but simply
that the mysteries of directional wireless
are too much for tlie men, whose abilities:
ave more suited to the mysteries of crime.

Much comment was aronsed when the
sets ‘were first purchased, but 1t is
doubtful whether the eriminal cornmunity
lost much sleep o' nights pondering over
the possibilities of a frame aerial in the
hands of a typical ‘“cop.” Even m
skilled hands the D.F. portable set can
hardly be described at the present Lime
as an instrument of precision, and it is
just possible that the New York criminal
welcomed it as an ally in putting his
pursuers off the scent long enough to
permit of escape.

FORTHCOMING EVENTS.

WEDNESDAY, APRIL 18th,

Tottenham Wireless Society.—dAt 8 p.m.
it the Institute, 10, Bruce Grove.
Demonstration of z‘mcritnn apparatus by
Mr. L. C. Ford, of Messrs. The Rothermel
Ruadio Corporation.

Maxwell Hill and District Radio Sociely.
At 8 pm. At Tollington School, Tether-
down, N.10. Ordinary mecting.

Golders Green and Hendon Itadio Sociely.
—At 8.15 p.m. At the Ciub House, Willi-
rield Way. Lecturc and Demonstration
“Thre Hot Wire Microphone,” by M
G. G. Blake, M.LEE., F.lnat.P.

THURSDAY. APRIL 19th.

Kengington Radio  Socicty. Lecture:
"pit’é—llps." by Mr. S. Matthews, of the
Cambridge Instrument Co., Ltd.

FRIDAY, APRIL 20th.

Wigan and District Technical College
ladio Society. Lecture: ** Radio Valves
and Distortionless Amplification,’” by Mr.
J. Rec, of Messrs. Mullard Radio Sercice
Co.

MONDAY, APRIL 2)rd.
Holloway  Literary  Institute  Wireless
Society. At 7.30. At Holloway School,
Hilldrop Road, Camden Road, N.7. Lec
ture ba representative of the Marconi-
phone Company.
TUESDAY, APRIL 24th.
IHounslow and District Wireless Society.
at 8 pm. At Trinity Hall, Bulstrode
Lecture by representatice  of
Mcssrs. The Hart Aecymulator Co.
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~ BATTERY
' CHARGING
af FIOME

VHE total filament power consumption of the average
three- or four-valve broadcast receiver with a super
power valve in the last stage is about 3 watts, the

H.T. power consumption bLeing about the same value.
Since a 6o-watt lamp, which takes twenty times the power
demanded by cither the L.T. or H.T. circuits of an aver-
age receiver, is in use in the average houschold for at
least as long as the wireless set during the greater part
of the year, it follows that, by charwmg lnq I.T. and
H.T. accumulators at home, the ordinary wireless uger
should be able to supply his receiver with battery power
lor a very small sum.

In the case of D.C. it will be found that actually
L.¥. accumulators can be charged at no expenditure of
money whatever, and in the casc of H.T. the cxpenditure
will be no greater than that of lighting the average room.
"This does not mean that no power at all is required for
charging L., accumulatars from D.C. mains, for obvi-
ously this would be absurd; it means that no extra ex-
penditure will e entailed other than that which is required
to light the room. In the case of H.T.-accumulators, it
may seem strange that we have to use (when dealing with
2 jo-volt mains) a power of 6o watts when the battery only
requires about 3 watts to charge it. The reason for these
apparent anomalies will now be considered.

In order to charge an accumulator, it is necessary to
pass a current through it in the reverse direction to that
in which the current flows when it is lighting the fila-

A 27
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Hints on the Charging of H.T. and L.T. Batteries from House Supply Mains.

ments of our valves. The filament current consumption
of the average home broadcast receiver is about } am-
pere, and, assuming that we use a six-volt accumulator,
we shall tlms have a voltage of six driving a d-ampere
filament current through the filaments. I\ow the
measurement of power in watts is obtained Ly multiply-
ing the voltage by the current, the formula for power
bemfr W=1 x I¢, where W is the power measured in
watts, I the current mecasured in amperes, and 15 the
voltage. It is obvious from this simple equation that
if we know the value of any two of the guantities ex-
pressed it is casy to find the value of the missing one

. o W
Therefore, it is cqually true to say that I = T and
. W
I I

Maximum Charge and Discharge Rates.

I'f our recciver requires a current of -ampere, we must
choose an accumulator whose normal discharge rate as
specified by the maker is not less than this value. Tor
safety we shall probably choose an accumulator which can
be discharged at a considerably greater rate without sufler-
ing injury ; in this manner we shall also gain the advan-
tage of being able to add an extra valve or.iwo to our
set without the necessity of purchasing a new accumulator.

Now, the normal discharge rate of any accumulatos
depends on its ampere-hour capacity, which itself depends
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Bat'ery Charging at Home.—
upon certain physical characteristics of the accumulator
which are fixed by its makers. In general, the greater the
ampere-hour capacity of an accumulator the greater its
bulk and weight. The normal discharge rate, which is
also the normal charging rate. is the maximum safe rate at
which the accumulator can be charged or discharged with-
out risk of injury to it; this rate is normally one-tenth of
the actual ampere-hour capacity of the accumulator. Thus
if we have an accumulator possessing an actual ampgre-
hour capacity (hereinafter referred to as the AJH.C.) of
ten, the rate of discharge must never exceed one ampere.
There is nothing to prevent us frem charging or dis-
charging at a lower rate than the normal one. There-
fore, we can charge, for instance, by passing a current of
1 ampere through the accumulator for ro hours, 4 am-
pere for 20 hours, } ammpere for 4o hours, ete. ; the same
rule holds good when discharging. Thus it follows that
1f we know the total fitament current taken by our receiver
and the A.H.C. of the aceu-

APRIL 18ih, 1928.

The method of doing this is clearly shown in Fig. 1(a).
The only extra acvessory required is a glass ol water.
It will be found that the lamp will then burn dimly,
and bubbles will arise from each wire in the glass, but
twice as many bubbles will appear at one wire as at the
other. The wire with the most bubbles is the negative
main. and when charging this must be connected to the
negative terminal of thie accumulator.

Testing for A.C. or D.C.

There is no risk of blowing fuses when cavrying out this
experiment, as even it the wires in the glass touch each
other accidentally, all that will happen is that the lanp
will light up at normal brilliancy.  An ordinary glass
of water will do, and the addition of a tcaspoontul of
salt in the water which is somnetimes recommended is
quite unnecessary, and will only cause a disagreeable
odour. Zu passent, it may be mentioned that this
method is uscful for determining whether mains are A.C.
or D.C. If they are A.C.
the number of bubbles

mulator, we can predict
with certainty the length of
time during  which  our
accumulator will operate our
receiver before it requires re-
charging.  The formula for

3 - C.
this 1s =

T equals the time expressed
in hours, I the current in
amperes, and A.H.C. the
actual ampere-hour capacity
of the accumulator. By
using the same formula we
shall know exactly how long
our accumulator will take ' (a)

appearing at each wire will
be the same.  Naturally, the
switch controlling the parti-
cular lamp socket used will
be in the off position when
arranging the apparatus for
i the test in order to avoid
A

s ac

risk of an electric shock, to
P which some people object.

> AT It is obvious that charging
el our accumulator will cost us
=atall nothing, but whence is the
power derived? It is simply
ORI derived by the fact that in-

(v) stead of the voltage drop

to charge if we connect it in
series  with any apparatus
through which a current of
given value is flowing. Tt i
will be again obvious that if we know any two quantities
in the above equation we can find the third, and that

A.H.C. :
[==- T “and AH.C.=IxT.
Now let us sce how we can charge our battery for
nothing. It is quite simply done. Suppose we arc on

2q0-volt D.C. mains, and that we normally use a 6o-watt
lamp in that room, it will be found by applying the
formulx already given that a current of about j-ampere
will be flowing. 1f. therefore, we put our accumulator
in series with this lamp as in Fig. 1(b), all the current
passing through the lamp will pass through the accu-
mulator and charge it without any cost whatever, because
in any case we should lLe using the lamp to light the
room. It is not suggested, of course, that charging be
carried on during the daytime, nor is it suggested that
the untidy arrangement shown be used, but that a special
adaptor be purchased which will put the accumulator
in series with the lamp. the former maintaining its normal
position, and a length of ‘‘ flex ’’ going to the accumula-
tor which may he put anywhere in the room that is con-
venient.  Before connecting up as shown in Fig. 1(b),
it will be necessury 1o lind the polarity of the mains.

Fig. 1.—(a) First find the polarity by means of a glass of water,
(b) then replace the glass of water by the accumulator to be
charged.

across the lamp being 240, it
will be 238 in the case of a
two-volt accumulator, since
two volts will be dropped
across the accumulator.  With a six-volt accumulator, six
volts will be lost to the lamp. Thevefore, the lamp will
burn with less brilliancy than usual, but this loss is so
slight that it is not perceptible although it is actually
there. ,

We have, therefore, a }-ampere charging rate, and
although this is low, we shall get the accumulator fully
charged eventually if it is left in circuit for a sulficient
number of evenings. The bigger the ampere-hour capa-
city of the accumulator, the longer will it take to charge.
In the case of a battery of 1o ampere-hour capacity, it
is obvious_that it would take forty hours to charge it
under these conditions. In the winter, therefore, when
the light is normally on for six hours or so, it would
take 5 evenings; In summer very considerably longer.
Now assuming we have a spare accumulator of similar
A H.C. delivering half an ampere to our sect, it will
probably happen that it is discharged before the one on
charge is ready for duty. Therefore, we want a bigger
charging current. This can be obtained by putting in a
roo-watt lamp instcad of a Go-watt lamp, but this would
be fonlish, as it costs more to run a roo-watt lamp than
to run a Go-watt one, and if we use an unnccessarily
A 28
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Eattery Charging at Home.—

bright light in the room just for the sake of battery
charging, are we getting our charging donc for nothing?
No! But the solution is given in Iig. 2.

If we examine our main switchboard we shall find in
addition to the main switch there are two porcelain fuse-
boxes. We must first remove the cover from one of these
boxes (it does not in the least matter which), and we shall
sec two terminals joined by a picce of fuse wire. We
must remove this fuse wire, and connect up a glass of
water as shown in I'ig. 2(a) to find polarity, and having
clone this connect up our accumulator as shown in Fig.
2(b).  In this manner ¢!/ the current passing through
the mains to onc or more lamps in the house will pass
through the accumulator. TIn most households there is
generally more than one lamp alight in the house during
part of the evening at any rate, and while these two or
morc lamps are alight, the total current drawn from the
mains will Le correspondingly greater, and so the value
of current passing through

Wireless
World
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24oxt=60 watts.  But the voltage drop across the
accumulator will only be slightly above 120.  The power
used for charging the accumulator will, thercfore, be
120 x ;=30 watts. What becomes of the other 30 watts?
It is a sad thing to rclate, but we merely have to waste
it in heating up the lamp. Therefore, when charging an
H.T. battery it will cost us as much as burning a 6o watt
lamp for ten hours, but still, once charged, it will operate
the average home receiver for from two to three months
using the receiver three or four hours daily.

The Case of A.C. Mains.

With regard to the value of the current limiting resist-
ance, we can easily calculate this by Ohm’s law with
which the writer has alrealy dealt at some length
in the pages of this journal.? There will obviously b
a voltage drop of 120 across the H.T. accumulator, anc
since the mains voltage is 240, we must arrange to drog
the extra 120 volts across the resistance. The value of

the resistance can be found

the accumulator will be
greater, and therefore it
will be charged in less time.
It is advised that an extra
porcelain fuse-box be pur-
chased at a cost of a few
pence, and inserted in the
position  marked ¢ fice
This still gives us *‘ free
battery charging at the price
of an imperceptible diminu-
tion in the brilliancy of the
lights in the house. Need- (a)

GLASS OF
WATER

by using Ohm’s formula of

£USE | R= 7 where R is the resist-

il ance required, E the voltage
ruse to be dropped, and 1 .the

current to be passed. Having

@@ this information in our

S +MAIN possession it is only neces-
SWITGHBOARD AH R, sary to refer to the tables
—MaIN[= = issued by the various wire
manufacturers to know how
much resistance wire of a
(b) given gauge we need. A

ACCUMULATOR

less to say, in this operation
also the stage should be set
with the main switch in the
off position in order to avoid
irritating shocks if live wires are accidentally touched.

Charging H.T. Accumulators.

Now with regard to H.T. accumulators which have an
average A.H.C. of 2} ampere-hours, and therefore a
maximum charging rate of } ampere, we cannot adopt
this method because although the automatic suls-
trection ol six volts from the mains vnltage in the case
of charging an L.'T'. accumulator will give no perceptible
diminution in light, it is obvious that the subtraction of
120 volts, if we assume our H.T. battery to have this
voltage, 2/l cause the lights to burn dimly. To charge
H.T. batteries it is necessary to part with money, but the
bili will not necessarily be large. The method of
charging is to adopt the scheme shown in Fig. 1(h),
but since the lamp will only be burning dimly we must
use a scparate lamp socket from which light is not re-
quired, and be content to regard the lamp as merely a
resistance limiting the charging current to the value
specified by the makers of the H.T. accumulator. Now
our H.T. accumulator will, if it is of the type we have
already mentioned, require that a current of 1 ampere
lie passed through it for ten hours in order to charge it.
We must not forget that the actual voltage pushing the
current through the accumulator is the actual mains
voitage. The power taken from the mains, therefore, is

A 29

Fig. 2.—(a) The polarity of the two fuse box terminals is first
found, (b) and then the accumulator connected up through a fuse.

lamp may be used as a re-
sistance, of course, and it is
only necessary to use a lamp,
the resistance of whose fila-
ment is equal to the required value which we have just
elucidated. In finding the resistance of the filaments of
these lamps the writer hopes to have more to say at some
future date, as there is a ““ snag ’’ in that the resistance
of their filaments is not constant, but varies with the
temperature, or in other words, with the brilliancy of
the lamp.  Ohm’s law can only be directly applied when
the lamp is burning at normal brilliancy. = At other times
it is necessary either to use meters or to consult graphs
prepared in the laboratory.

In the matter of A.C. mains, the procedure for charg-
ing an L.T. accumulator is exactly the same as for
charging an H.T. accumulator, and a similar remark
applies to the cost. We are compelled to invest in a
piece of apparatus consisting of a traasformer, and a
rectifier, the cost being bhetween two or three pounds.
We cannot resort to any ““ free ”’ charging subterfuges as
in the case of ‘“ I..T. accumulators,”” and 1D .C. mains.
The efficiency of our transformer and rectifying apparatus
will not be greater than 25 per cent., and therefore if we
want to apply three watts of power to the accumulator
during the charging operations, we must take 12 watts
from the mains to do it.  The cost of charging an L.T.
or H.T. accumulator, therefore, will he low, the power

P The Wircless World, March 28th, page 398.

WWW_americanradiohistorv:-com


www.americanradiohistory.com

Battery (harzinz at Home.—

to light an ordinary room, {or, as we have already men-
voned, a 6o watt lamp is rustomarily emploved.
Therefore, we may delinitelv say that it we have D.C.
mains the monetary cost of supplying power via accumu-
lators to the I..T. part of the set will be nil, whilst
the cost of running the HUTL part will f we use H.'T.
accumtlators) be roughly equal to the cost of lighting oune

G 2NM Heard Clearly in India.

Mr. Gerald Marcuse inforns uns that
the Post Office anthorities have extended
his licence for expcrimental broadeast
transmissions until June 1st, so that the
well-known short-wiuve programies from
U 2NM will continue for a time.

My, Marcuse has received many reports
from India, where his frausmissions are
areatly appreciated. One from Peshawar,
dated” March 12th, states that at 19.15
G.ALT. on Mareh 11th the reception was
excellent and at R7 strength, and that, in
addition to band items and gramophone
records, he heard 2NM  connnunicating
with Banckok, Siam, and a relay of the
bells of St Martin’s-in-the-Fields.  The
receiver used was an 0-v-1.

Another, writing from Cossipore, ve
ports excellent reception at ubout the
same tihne on an 0-v-2 set, and simtlav
zood reports were also received  Irom
Allahabad  and  Colaka, Bombay, the
vhureh bells being especially appreciated.

A further report. from the operator of
w.s. ““ Maid of Syvia,”” when stationed at
Matsuma  Bay, Naxos, in the Grecin
Archipelago, is ol interest, as ihe spot
is badly screened by an island vising to
4,000 feet in height, and is, thevefore. «
very poor place for vreception. ‘I'he
writer states that hoth (iR and S5XX wre
inaudible, yet he received 2NM at com
fortable Joud-speaker strength on an 0-v-2
set hetween 10.45 and midnight G.).T. ou
Maveh 16th.

M. Marcuse finds that theve is still a
considerable umount of interestimg uneer-
tainty in short-wave transmissions as re-
gards seasonul skip effects.  On March
16th his transmissions were abnormally
clear and powertul over the whole of the
British Isles, though probably at the time
of writing he liad not been able to col-
lect sufficient veports from distant lands
to ascertain whether this exceptional re-
ception was widely distributed or con-
fined Lo comparatively short distances.

0000
General Notes.

Mr. J. A, Cuthbertson, of Rudclilfe,
Northumberland, usks us to state that he
is leaving for Cape Town very shortly
and hopes to have his transmitter working
there 1n due course, when he expects {o
keep mp regular  commuuication with
British amateurs.

AMre. E. P. Atlen (G 6LN), “Meadow
croft,” Radeliffe-on-Trent, Noits, is con
ducling a series of nightfall fading tests
m conjunction with My, J. Speakman, 33,
Walton Road. Stockton Heath, Warring-
toi. The tests will be as follows : Trans-

Wireless
Waorrldl
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room with a 6o watt Tamp for the same period as we use
used when charging being less than a quarter of that used  a wireless set.

 TRANSMITTERS’ NOTES. |

missions from 6LN every Thursday even-
ing from hall an hour before to half an
hour after sunset.  The eall will be ** Test
skip de G 6LN pse. QSL.>  Reports
civing strength of signals, time, extent
of fading or variation nu strength will be
weleonmed.

Mr. H. ¥. B. Sharp (GC 28R), Hill of
Tavvit, Cupar, Fife, 1s testing on Tues-
days,  Wednesdays and Thursdays at
07.40 to 08.00 G.M.T. on 23 metres, tele-
phony, and will welcome reports.

0000

Argentine Amateurs.

Supplementing lists published Seplem
ber 28th and December 28th, 1927,
AZ2 F. Delrin, Jnr.,, Gorriti 3757, Buenos \irps,
Fed. Cap.
EB4 C. L. Pella, Caseros 166, Linealn, I'rov. of
Tuenos Aires.

With dry H.T. batteries of any type
1t will be much greater.
cost of operating a receiver from the L.T. point of view
will be only about a quarter ol that for lighting the
average room for a similar period, and the same remarks
apply in the case of H.'T. To these costs. must be added
that of acid or distilled water at intervals, but such costs
are relatively very small indeed.

In the case of A.C. mains, the

EC3 A. C. Ramirez, Carmen de Arco, Prov. of
Buenos Aires.

HH1 P. E. Vanzina, 9 de Julio 406, Cordoba.

HH2 1. E. Roman, Ituzamgo, 606, Cordoba.

HH3 J. E. O. Baidegts, Colon 230, Cordoba.

HH4  T. Nannini, Alicia, Prov. of Cordoba,

HB5 1. Bruno, 27 de Abril 692, Cordoba.

QA3 R. B. Avila. Balcaree y San Louis, Mercedes,
Prov. of San Louis.

n R. ]. A. Suarez, Buenos Aires 1184, Villa
Maria, Prov. of Cordoba.
U8 “La Voz de San Justo,” Colon 1040, San
Trancisco, Prov.of Cordoba.
00QQ

New Call-signs and Stations ldentificd.

5ES C. S. Bradley, 10 Mootenotte Rd., N.8.
Portable set. (This call-sign was pre-
viously given in ertor as HPS).,

2AAK M. Nicholson, Travers House, 114, Thorye
Rd., Norwich.

2ABK R. €. Horsaell, 2, The Broadway, Wickford,
Issex, (Change of address).

2AMN E. T. James, Pitwood Yard House, Aber-
canaid, Merthyr Tvdfil, Glam.

2BCF L. lade, Frimley Lodge. Frimnley Green,
Surrev.  (Operated by H. A. Lade).

ORGS T ]. Laker, 4. Alford Rd., Crauleigh, Surrey.

EATH Radio Laboratory, The University, Vienna,
transmits on 37 metres. generally from
2500 GALT, onwards, and will welcome
reports.

EK 4UJ Karl Rittman, Munich.

272G, owned and operated by Mr. W. J. Badman at 12, Southside, Weston-super=2\lare,

who is here seen at work on the 200 and 400 metre telephony transmitter, A Meissner

circuit Is employed ; the output from the ¢ Round >’ microphone is passed through the
amplifier on the left to a choke modulator.

www.americanradiohistorv com
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The New Ediswan PV2 with Coated Filament.

H.T. i Grid Bias.

Anode Current (mA)

0

N its new and improved form the I'Vz is a uselul l
addition to the range of two-volt power valves now ’ <0 75
|

|
=
e
[+

7 5.5

available for loud-speaker work. The introduction 100 -9 8.0 |
of a low-temperature coated filament of increased length 120 —10.5 10.0
140 —12.0 13.0

is the reason for the general improvemeni in the
characteristics which compare very favourably with any
other power valves in the 2-volt class. The filament is  ditions with an A.C. resistance of 5,250 ohms and an
of the ““ V" type, and is suspended inside a grid and amplification factor of 4.2 good loud-speaker results are
plate of conventional ‘‘flattened "’ form. ILach valve assured, and the valve should find immediate use in the
is scaled before leaving the works by a glass sleeve over  output stages of portable receivers in which a 2-volt
- the valve legs; the valve cannot be put into use IL.T. circuit is practically compulsory.  Suitable grid

one of
without first cutting the sealed string which holds this  bias values for other H.T. voltages are shown in the
sleeve in position.  Before inserting the valve in a holder  table.

it is advisable to open with
Grid Current.

a penknife the valve pins
which are of the simple split " A reverse grid current test
type. DPV'z showed the vacuum to De
) - — hard, an essential condition
,'ljhe Fllament. C‘urrent. ENEEE ™ for a power valve. . Inci-
The characterlstl?s of the e HEE denlnlly, positive gnQ cur-
sample valve submitted are 3 0-17 AMP AT 1-95 VOLTS % | rent did not start in the
reproduced in the accom- @ : v ,50%‘ valve under test until the
panying curves. The fila- g 25 gL By SENENE e grid was made 2 volts posi-
ment current without any < ya } g | tivee  This adds another
resistance in  circuit other o x / I « two volts to the available
B = 4 y ] o o .
than that of the filament = 20 + + 140 straight  portion of  the
cads 1S o.1 which s 4 ! ~ aracteristic ¢ rict!
]L'”l(j 7, hich is L IS V AH- N clnmgtenstnc and, _ strictly
slng,nl}" more thap the z 4 P AREY. 4 z speaking, the grid bias
makers’ rating. With low g 15 o LA 30 « should be reduced a volt
values of H.T., however, it | 3 ST 1 i ;5) below (he figures quoted in
is not necessary (o run the w L oy ' the table in order to Lfing
filament at the maximum S 10 i "?(“ pd P4 1050 2 | the operating point to the
voltage  specified, and a Z g !\00’ : © | correct position; but (his
variable resistance up to 10 - P ,/% REp //' | would involve an increase of
ohms may be used to reduce 4 5 o i i
A y : f 9/} 7 e the mean anode current
the filament current to the » ok drawn from the H.T. bat-
most  economical  working izl 2 A tery, so that it is perhaps
value. =7 ! wisest ra adhere to the grid
. Lt / L L. . )
Best results compatible -27-26-18 16 -14 -12-10 8 6 4 2 0 2 4 6 bias value indicatedd in the
with length of life will be GRID VOLTS table. In any case it is
obtained with about 120 - J better to err on the negative
volts on th'e p!atc and a (Average values.) side when fixing the grid
negative grid bias of 10} A.C. resistance = 5,950 ohms. bias to avoid all possibility
olt Und thes Amplification factor = 4.2, o
VOIts. nder €se . con- Mutual conductance = 0,71 mA/volt, of grid current.
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By Our

Campaign Against Soot.—Spring-cleaning at Savcy Hill. —The Nonsense of ‘“ Uncle

Wireless
Worlld

Special Correspondent.

Mac.””—

Copyright Problems.—B.B.C. Education Schemes.

The Great Spring Clean.

One by one the tweniy-one transmit-
ting aerials of the B.B.C. are now under
going the half-yearly cleansing process.
Most of the aerials ave in the centre of
towns, and the accumulation of soot alone
entails a dirty job tfor the cleaning staff.
Some aerials, by the wuay, are beyond the
scaling powers of the B.B.C. staff, so
steeplejacks are emploved.

The Daventry aerials are fitted with
ladders, and are inspected regularly once
1 fortnight. One of the most difficult
aerials to take down and replice is the
210 rerial in Oxford Slreet.

[sleNe N

Up With the Lark.

To avoid interruption to the pro
grammes each aerial has to be cleaned as
quickly as possible during ‘“ olf>> periods.
Sunday worning is generally chusen for
the job.

The work is begun at & o'clock w.m.,
when the great public mind huas tem-
porarily forgotten that there is such &
thing as broadcasting; and it all goes
well, the aerial is back in position at
2 o'clock in the afternvon and is ready
tor testing prior to the opening of the
programmes at 3.30.

cooo
Taking No Risks.

The slightest sign of wear in any of
the wires is remedied at the outset, the
B.B.C. Lelieving that it is better to dis-
card partially worn matevial than to run
the visk of a stoppage. The result of
ihis policy is a fuirlv high maintenance
expenditure, but most listeners will agree
that this is a case of wmoney well spent.

0000
Whitewashing in Silence.

Meanwhile spring-cleaning is also in
progress at Savoy Hill, where the air
resounds to the ““plop plop™ of the
whitewash brush on the staivs, strangely
mingled with the ‘‘yap yap ' of the
artist in the studio. Bat the white-
washers are not at  ease; silence "’
notices glave at ihem on all sides and
they are not allowed to whistle

A May Day Event.

May Day will be mavked in the 2LO
and 5XX programme by a broadeast of
Dr Arne’s comic opera, ‘““May Day.”
The ““ book ” of the opera was the work
of David Garrick.

cCoGo
Lambing Season at Daveniry.

Heroic scenes were witnessed at Daven-
try last week when a lamb, only a few
hours old, fell into the cooling pond. TIn
attempting a rescue its mother fell in,
too, and a mutton tragedy was only

averted by the timely awival of the
station staff.

cC00O0

When He Was Very Young.

A. J. Alan, who is giving a ‘‘repeat ”’
ot his “B.B.1.7" story on April 25th, was
recently asked for a portrait for publica-
tion in connection with his broadeasting
turns. He offcred a picture of himself
as a baby, which, he said, was the only
one that had been taken. Incidentally
his more intinate friends remember that
he was not ““A. J. Alan”" then.

e

MUNICH STATION FROM

THE AIR.

‘This popular German station recently

scrapped its steel masts, replacing them with the wooden masts, 190 feet high, seen

in the photograph.
of energy.

www americanradiohistorv com

The steel masts were found to absorb a considerable percentage
Murnich can be heard nightly on a wavelength of 535:7 mcires.
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* Nonsericks.”

I get few opportunities to listen to
“Uncle Mac” (Derek McCulloch) during
the Children’s Hour, but if he is half as
funny then as he 1s in * Nonsericks
(Methuen and Co., Ltd., 3s. 6d. net), the
little ones must run a grave risk of split-
ting their sides or succumbing to lockjaw.

After being left for dead on the battle-
field, UTncle Mac has come back to civil-
isation as a living testimony to the truth
that dangers and difficulties are power-
less to destroy an innate sense of humour.
He has a limerick about his own tribe :—
*“ Those wonderful wireless announcers

Have gained ‘double hlues’ as pro.

nouncers ;
Take such words as idyll,

Or Cholmondeley or Fidyll,
They never trip over these nouns, sirs.”
The author is splendidly supported by
his artist, Ernest Noble, and I wish space
permitied a reproduction of the picture
which accompanies this limerick :—
¢ There was an old man from the Cape,
Whose trousers were made out of crape.
When people said ¢ Oh!
Supposing they go!’
He said. *No! ’cos there's lashings of

tape !’ "

A foreword to ‘“ Nonsericks’’ has beeun
writlen by A. P, Herbert, of Punch
fame.

Q020

Another Weatherly Programme.

On May 4th Mr. Fred E. Weatherly,
K.C., will give one of his attractive pro-
gramnmes, entitled ‘““When I Was a
Child,” from Cardiff station. Helen
Alston, who is well known to listencrs,
will sing “I'm in love with Mary,”
* Belinda and the Bishop,” and *“ Noah.”
When she formerly broadcast ** Noah,” a
listener who seemed not to care for the
sentiment of the song sent her an admoni-
tory wnote, saying: “It would do you
good to read your Bible, young woman.”

0000

Not a Simple Matter.

In a letter published in Jlast week’s
Wireless World Mr. G. Herbert Thring,
of the Incorporated Society of Authors,
Playwrights and Composers, suggests
that it will not be necessarv to form a
corps of sleuths with portable sets to
track the broadcasting of copvright items
—au idea propounded in these columns
on March 2Ist. 1 notice, however. that
Mr. Thring supports his contention by
referring to the fair maoner in which the
B.B.C. deals with all questions of copy-
right.  But the virtue of the B.B.C. in
this respect was never in dispute, and in
my recent paragraph reference was made
to the excellent copyright department at
Savoy Hill.

It is the broadcasting of copyright
items by foreign stutions which presents
the problem, and many people are wou-
dering how the Rome conference will
sort out the tangle.

0000

A Humorous Pair.

John Henry and Stainless Stephen are
to broadecast from 2LO on April 25. In
the same programme is an amusing sketch
by Gordon Lowe, entitled “ Buth Salts.”

A 33
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Adult Education by Broadeasting.

The outcome of the deliberations of
Sir Henry Hadow’s Committee of Inquiry
into the subject of edueational broad-
casting is the issue of a 115-page report
published by the B.B.C. (price Is., post
free 1s. 3d.). The Report is written with

I

FUTURE FEATURES.
London and Daventry.
Aprin 22xp.—Military Band Con-

cert.
ArriL 23mp.—* King Henry V,”
by William Shakespeare.

Arpit. 24te.—A Musical Comedy
Programme.

Arrit 25ru.—Vaudeville  Pro-
gramme.

Aprrin 26Tu.—Charlot’s Hour.

i Aprmm 27rE.—* Cosi Fan Tutte ”
(The School for Lovers), an
: opera in two acts by Mozart.

Aerin 28rw.—A  Military  Bund
Cancert.

Daventry Exp. (5GB).

Apri. 22vp.—Some Popular Clas-
sics.

ApnriL 23rp.—* The Banner of St.
George,” a ballad for soprano
solo, chorus aud orchestra, by
Sir Edward Elgar, from Bir-

uringhan.

Aprin  24ru.—A  Military  Band
Programme.

Ariar 25T, —¢ Cosi Fan Tutte

(The School for Lovers), an
opera in two acts, by Mozart.

Apri,  26Tn.—A  Symphony Con-
cert.

ApriL 27111.—Folkestone ‘Municipal
Orchestra.

Arrm. 28ti.—A  Syminphony Con-
cert in memory of Debussy.

Cardift.

Aprin 23wp.—An  English  revel,
including comedy at Eliza-
Letl’s Conrt.

: Manchester.

Arrin  228p.—Schubert, a Pro-

gramme of Chamber Music

and Songs.

Appi 26tTu.—“ An Extraordinary
Drama,” in two developments,
by an unorthodox author.

Newcastle,
ApriL 28ri.—*‘ Here and Theve,”
a radjo revae devised and

arranged for broadcast by
Donald Gilbert.

Glasgow.

Arrir, 28TH.—“ The Fantasticks
(Act 1.), a romantic comedy by
Edmond Rostand.

Aberdeen.

ArriL 28tH.—Songs and Stories of

the Gael.
Beliast.
Arrit 23rp.—* Robin Hood,” a

comic opera in two acts.

an eye on that great mass of hardworking
people who * feel disinclined 1 the even-
ings to do more than go home, smoke a
pipe, read the paper, or play a quiet
game.”” The question approached is:
C'an broadeasting transform education so
as to make it profitable and pleasnrable

wWwWwW americanradiohistorv ¢om
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to such as these? The signatories to the
Report—they include many edncational
authorities—believe that it can.

‘lue main proposal in the Report is that
the B.B.(. shall associate itself with the
work of u National Council for Broadcast
Education, a body which would superin-
tend the planning of an educational pro-
gramme and the organisation of group
listening. The issne of a wvew weekly
educational jowrnal is also foreshadowed.

(el e e N0

Leslie Henson to Direct Variety.

An all-star variety show, directed by
Leslie Henson, is to be broadcast from
2LO on April 28. It will include Cicely
Courtneidge, Mimi Crawford, George
Carney and the De Greot Trio.

000
Cinema Music in Edinburgh.

Edinburgh listeners are to hear regular
relays from several new outside broadcast
points in the city during the summer.
Une of these is the *“New ™ Picture
House, from which recitals on the giant
Wurlitzer organ will be relayed regu-
larly three times a week in the 6 to 6.30
period, strrting on  April 30th. The
organist who manipulates this monster
instrument, Mr. Stanley Peters, like so
many other cinema musicians, was origi-
naily organist in a London church.

Two years ago he was orgunist at
the famous New Gallery Cinema, London,
where he was succeeded by Reginald
Foort.

0000
Wiltshiremen’s Dinner.

Lord Lansdowne’s speech at the annual
dinner and reanton of Wiltshiremen in
London will be relayed from the Con-
naught Rooms to Bournemouth station on
April 21.

0000
Welsh Orchestra Begins Season.

The first six weeks’ season of the
newly formed National Orchestra of
Wales opened on  Thursday last,
April 12th. Weekly throughout the sea-
son there will be two mid-day concerts
and two afternoon concerts in the
National Museum, Cardiff, to which the
public will be admitted free, and two
evening concerts in the City Hall, Car.
diff, on Thursdays and Saturdays, at
populai prices. All mid-day and after-
noon concerts will be Dbroadeast from
Curdiff station, and the majority of the
evening concerts, or parts of them, will
also be broadcast from Cardiff and Swan-

sea stations, with occasional relays to
5GB.

00O
Versatility.

An astonishingly cosmopolitan reper
toire is a feature of the programme of
those Armenian artistes, the Meduria
Sisters, who will broadcast from 2L0O and
5XX on Monday next, April 23rd. They
are giving old English songs, negro
spirituals, Swiss and Mexican folk songs,
and old London street cries. They sing
in English as well as in foreign tongues.

In the same programme Vivien
Lambelet will be heard in an international
group of songs—Greek, Ttalian, French,
and English.
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A Review of the Latest Products of the Manufacturers.

“CAMCO” PORTABLE CABINET.

The overall dimensions of this case ave
18in. x 17in. x83in., so that the finished

recetver would fall Into the so-called
“transportable ””  calegory. In  other

words, it is ideal for those who wish to
huild a high quality frame aerial receiver
for use either in the home during the
winter or on motoring or river expedi-
tions in the summer,

The cabinet itseli is light in weight. and
is fitted with a spring-tensioned flush-
type carrving handle. The hack lilts out,
giving easy uaccess to the interior and is
supplied with a lock and key. On the
front is a hinged flap covering an open-
ing 155in. x 43in. for the tuning controls;
space is allowed for a in. panel, which
may be extended to a depth of Tin. if
desired.  ‘The ornamental fret for the
jond-speaker is exceplionally strong and
the wovement may he mounted on the
centre if desired.

* Camco ' portable set eabinet.

Fach eabinet is supplied with a remaov
able inner frame. This is constructed of
strong light wood and is comb-jointed al
the corners. A ply-wood baseboard for
mounting components and a  ‘sound
board”” as an alternative mounting for
the loud-speaker unit are also included.
‘The price ot the complete ontfit with oak
abinet is 52s 6d. or 58s. in maliogany,
and the maker’s address is the Carring-

ton  Manufacturing Co., ILtd., Cuamco
Works, Sanderstgad Road, South Croy

don.
000

WANDER PLUGS FOR PORTABLES.

The Eelex ““ Midget ’ wander plug has
heen produced by Messrs. J. J. Fastick &
Sons, 118. Bunhill Row, London, E.C.1,
specially for use in porlable receivers
where economy of space is ol the utinost
importance. The ordinary wander plug

projects, on an average, iin. above the
level of the Ii.T. battery, and the depth
of the battery compartment nust be in-
amount.

creased by this With the

ONE INCH

PR v

Eclex ¢ Midget > wander plugs for usein
portable receivers.

“ Midget »’ wander plug this waste space

can be reduced to 3in., allowing for the-
alll., g

flex connection, since the insulated top
projects only Sin. The pin is slo’ted in
two directions at right angles, and a good
oulact is therefore assuved.

ANELOY VALVES.

Tn the report on these valves on page
317 of Muarch 2lst issue it is regretted
that the A.C. resistance of the A P.412
L.¥. was given as 20,500 ohms, whereus
the fiznre should have been 8,250 ohms.
This high figure has been subsequeutly
traced to an error in the connections of
one of the measuring instruments, which
had the effect of raising the curves above
the zero line thus showing several milli-
amps of uncontrolled grid current. 'The
characteristics of the particulav valve in
question should therefore be revised as
follows :

A.(C. resistunce =8,250 ohms.

Amplification factor="7.3.

Mutual eonductance=0.88 A /volt.

These figures indicate that the valve
is very considerably befter than the
liynres given in our report would buply.
The amplification factor is slightly lower

www . americanradiohistorv com

than the average (8.0) given in the
maker's catalogue, but the A.C. resistance
more than compensates for this and
Lrings the mutnal conductance, by which
the ‘““goodness’’ of the valve may be
jndged, up to 0.88, which is more than
30 per cent. better than the maker’s

figures.
QooCo

CELESTION MODEL C.12.

There are certain prodncts in every
industry npoun the merits of which it is a
waste of time to dilate. 'Lheir names wro
household words and have passed into the
language as synonyms of excellence

Whether the Celestion loud-speaker was
designed 1 accordance with theoretical
principles or whether it just happened is
immaterial ; we gratefully accept it as the
embodiment of all that is best in cone
loud-speaker reproduction.  We have
recently tested o Model €12 in mahogany

C.12 cone
speaker in mahogany cabinet.

The Celestion Model loud-

which sells at £7 10s.,, and note with
satisfaction that the high standard which
the makers have set for themselves in the
past is being maintained.

Trade Notes.
New Exide H.T. Battery.

The type WII high-tension battery
bitherto made in 24-volt units is now
available in a 10-volt size of improved
design.  The cupacity is 5,000 mA. howrs,
and the initial cost works out at 9d. per
volt.
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The Editor does not hold himself responsible for the opinions of his correspondents.

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

GRAMOPHONE REPRODUCTION.

Sir,—Being greatly interested in the electrical reproduction
of gramcphone records, I much appreciated the special gramo-
phone issue of Z'he IWireless World. In particular 1 was
attracted by the article on pick-ups and their effects on records,
as I have been troubled on this point for seme time past in
connection with both pick-ups and -oundboxes.

I have found that one svurce ¢f *“ chatteriug " and damage
to records is due to the fact that the soundbox describes an
arc over the surface of the disc. For ideal results the needle
must be free to vibrate in one plane only, and should only
be call=d upon so to do. The plane is at right angles to the
diaphragm of the soundbox, and consequently at a tangent
to the arc at the needle’s point. At the same time the
direction of the vihration should be at right angles to the
tangent of the groove on the record, at the point on which
the needle is pressing. When the soundbox describes an are
these two demands are not satisfied, except at two points.

With my own machine the fault is most marked, as u«t the
commencement of a 12in. record the needle is in its correct
position and results are excellent. Towards the end of the
record the soundbox has swung round, and pressure is applied
to the needle at an angle with its direction of vibrafion.
Chattering then occurs, and the record soon shows signs of
damage.

I do not see how this could be remedied with an ordinary
soundbox, lut matters might possibly he improved by using
a larger tone arm, thus flattening the are.

When using a pick-up, however, I do not seec why it is
necessary to retain the pivoted tome arm, and it is quite an
easy matler to countrive a carriage (somewhat on the lines of
a typewriter carriage). which could travel freely from side to
side, and be arranged to lift up when required. With such
an arrangement the needle point could be ade to travel along
a straight line, which would be a radius of the record, and
50_would be called upon to vibrate in ouc plane only.

I have not vet completed the model I am building, but, as
I think the idea mav be of interest to others. T submit it to
you fo pass on should vou think fit. H. k. WEBB.

MORSE INTERFERENCE.

Sir.—I have read with great interest the articles and cor-
respondence on morse interference which have appeared at
various times in vour valuable paper. Just recently the inter-
ference on short waves has heen intolerable, and to those of us
in the Colonies who rely on short waves for the reception of
news or concerts from the Old Country, or from the powerful
American stations, it seems that drastic action should be taken
to abate this nuisance.

Last night T attempted to listen to KDKA, and tuned in
this station with enormous volume, easily sufficient ta operate a
loud-speaker, hui reception of the religious service from this
station was completely spoiled Ly GLQ, which I understand is
Ongar bewm station,

KDKA was transmitting on 26 metres.
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Ongar is supposed

to have a wavelength of 24.5 metres, but on this occasion was
right on top of the American station znd was audible on five
or six metres on either side. Ongar's power seemed to be tre
mendous, and for nearly two hours he sent out GLQ GLQ GLQ
de LPZ LPZ LPZ, ouly varied by successions of dots or dashes
or the eternal VIC VIC VIC VICs.

GLQ quite often wanders into the sacred territory of 55W
and also spoils this programme; but there are other stations
which I have not yet identified which are the greatest offenders
on or about the wavelength of 58W. On several evenings i
have had to give up in disgust, although I had tuned in the
Enipive station and was reully enjoying excellent programines,
because of the frightful and appurently unnecessiy din which
variows stations were causing on this wavelength Is it really
necessary for morse statious to indulge in their nightly orgies,
giving first-class imitations of am overworked woedpecker or a
Lavvy manipulating a preamatic drill? It so, why cannot they
satisly their lust on their own wavelengths?

I suggest that muny of the operators should pay more atten-
tion to the quality of their morse transmissions, instead of
striving for excessive speeds, which only results in their bewny
tangled up. How often can the *“ wash-out ™ signal be heard
during an evening’ During most messuges to which I listen,
I am afraid.

If the Government can do little to cope with the morse inter-
ference nuisance, is it not possible for the B.B.C. to orgamse a
constant watch on their wavelengths and to black-list all
stations who err in this manner? We have policemen on our
streets to keep vehicles from straving off the road on to the
footpath. Cannot we patiol the ether in some way?

Might I take this opportunity of expressing the appreciation
and thanks of many of us in West Africa for the very excellent
efforts whicli 58W, the Chelinsford short wave station, is
making towards providing Empire broadeasting?

Here in Northern Nigeria reception of this station is often
almost perfect and quite worthy of a regular Empire broadcast
service, and I would like to add voice to the many thousand of
appeals that must be made daily, that such a service is speedily
organised.

The experimental short-wave station at Rugby also comes in
with great volume. KDKA, 2XAF, 2X(, and other American
broadeasting staticns I can hear most unights, or rather morn-
ings. Java, and also two German stations, can frequently be
heard. But what we folks in the colonies want is an evening
programme from London, 2LO itself if possible. That would
mean more to us than receiving American or other foreign
stations by the gross. W. MUIR

Kano, Northern Nigeria, West Africa

February 27th, 1928,

CHEAPER VALVES?

Sir.—With reference to yoar editorial of January 18th and
Dr. Finch’s remarks thereon, while wishing to detract in no
way from the value of Dr. Fineh’s application of the use of
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sudium potassium alloys for the absorption of mercury vapour
and the ecareful work he appears to have carvied out on the
subject, I should like to point out that liquid alloys of sodium
and potassium have been commonly used for removing traces
of gases other than the ‘“inactive ”’ ones for at least twently
vears. I myself introduced small quantities of such an alloy
into two of the first commercial type neon tubes which I made
in the Cavendish laboratory in 1811, wnd did not regard the
procedure as aunything uwnusual. It was not, of course, pos-
sible at that time to make accurate measurements of the
residnal vacaum.

The work of Hughes and Poindexter is undoubtedly of
fundamental importance, as they have applied modern methods
of high vacuum technique in a quantitative manner, and the
sxtremely low vapour pressure of merenry in contact with
sodium or potassinm could not have been anticipated. A glance
at Landolt’s tables suggests that the reason for this is the low
vapour pressire of the compounds of sodium and potassium
with several molecules of mercury, and, if so, 1t would be
lighly probable that mixtures of the two metals would exhibit
similar properties.

Civen (a) the known (qualitative) properties of sodiam potas-
stum alloys as general absosbents, (b) Hugshes’ and Poindexter’s
vesults for sodium and potassium, and (¢} the known superiority
of lignids over solids as absorbents, it is difficult to see how
the vesults obtuined with sodium potassiuin alloy ave ‘‘ quite
and fuundwmentally distinct from 1Tughes’ and Poindexter’s dis-
covery.” The actnal amount of mercury that can be usefully
absorbed may have somewhat exceeded expectations, bng I
consider that the discovery that these alloys did not ahsorb
mercury swould have been of & much more fundamental chav-
acter than the converse. (Prof.) H. E. WALSON.

Indian Institute of Science, Bangalore, India.

EMPIRE BROADCASTING.

Sir,—On reading the reports of ' Short-wave Reception ™
from your various readers, I feel 1 should hike to contribute
some motes, which may prove to be of some vilue to those
interested.

For the last two years the Central Drovinces of India lave,
in my opmion, been a good  zone of reception,” and, in con-
sequence, it as not been difficult, in spite of occasional adverse
conditions, {o tune in 55W, PCJJ, 2NAD, 3LO, 2FC, ANH,
ANE, and several others al varying strengths—eertaiuly well
worth listening to.

The Eindhoven station, I’CJJ, held the supremucy of the
ether, both for well-selected programmes und constant strength,
unti! the B.B.C. inaugwuted the Chelmstord station, 55W,
which at first penetraied the Central Provinces wonderfully
well, but began to fall off in strength during December, strength
again increasing at the end of January uutil the present date.

One evening duoring early November I was swinging the dials
vather vicicusly, in consequetice of never being able to receive
“ Baudoeng ’’ clearly, when suddenly I passed a very penetrat-
ing carvier greatly amplified by my three super power valves,
transformer-coupled L.}, amplifier}), followed by the *‘ Etho-
vox ' and *“ Ktho-cone ” loud-speakers. On tuning out the
carrier, and standing well away from the *‘threshold,” the
first and most wonderful voice camne through announcing :
 Chelmsford station, 58W, testing. We are using some old
records. Stand by, please.”

1 might mention here that, if new records had been used,
it would have been exccedingly Lard to differentiate Letween
the old and the new, as the reception was exceptionally clear
and of good Joud-speuker strength.  Only occasionally was high-
sneed fading noticeable,

The Armistice transmission came through very well, but at
Christmas the {nming was rather difficult to maintain at aundible
strength. At present the reception of the second transmission
from 18.30 hrs. G.M.T. onwards is very nearly perfect, high-
speed fading seldom falling to zero. So now with expectant
eagerness we await the sequence of the programmes.

I must say that when one can repose comfortably in the
drawing-roonm, which lias two lond-speakers installed, and listen
to very integesting and amusing conversations between the
B.B.C. and 2XAD, which of late have preceded the second
transmissions, it is evident that the vagaries of the short waves
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ave not so serious and mysterious as one is led to believe, and
I consider it only fair to say that during the exalted fame of
PCJT the B.B.C. engineers were certainly not idle.

It is good to hear the B.B.C. say that “ 'The sun has only just
receded bevoud the horizon; it has been fine for a week;"™
“rather ; and then a good hearty laugh at the expense ot
2N.AD, enquiring of him whether the American or the English
accent affected articulation, ete.

The conversation ot the B.B.C. with 2XAD on Tuesday even-
iug, February 28th, was received us if a megaphone was being
ased in the room. Commonplace conversation was carvied on
at first, dealing with weather and times for future transmissions.
Atterwards the Postmaster of Washington was introduced, who
said : “ This time next year I shuall also lie able to see vou as
well as speak to you.” The finish was occupied by the two
stations exchanging their reports on previous transmissions.

I'he prograinme frem 5SW for the eveuing in question came
through remarkably well, it being chiefly from provincial
stations, such as Daventry and Liverpool. It was first
announced that 5GB would for the remainder of tle evening
transmit on half power. The talk on the ovzanisation of the
St. Johr’s Ambulance Association was splendid, and not a word
was missed. :

o, in consequence of such reception, it is abvious that whilst
repeated appeals were being published in the various wireless
peviodicals, asking for a British Empive broadcasting station,
and whilst adverse criticism was continually beimg hurled at
the heads of Capt. Eckersley and his subordinates, based upou
the success of PCJJ, ths B.B.C. were perfecting their short-
wave plans behind a cluak of silence, and for their suceess I
wislt to tender them my hewrtiest congratulations,

(Receiver, modified Reinartz, O-v-1. 3-valve amplifier.)

N. FOX.

Jabhulpore, C.P., India,

February 6th, 1928.

SHORT-WAVE RECEPTION.

Sivy—Having  built  the < Empire Short Wave '’ set, us
described in vour issue of The Wireless World, June 29th, 1927,
I have always been able to receive 2XAF, 2XAD, KDKA, and
several other short-wave stations. On three oceasions I have
received 2ME Syduey and 3LO Melbourne, all with an aevial
under the roof.

[ feel that I wust congratulate you on the wonderinl set; o
set with which oune can listen to all parts of the world—supper
time side of midnight—is surely a treasure of the wireless den.

Croydon. REGINALD T. HOLLANDS,

ELECTRIC SUPPLY SYSTEMS.

Sir.—I have observed in your correspondence coluns a
certain amount of discussion regurding the supply compunies
and theiv treatment of listeners, so perhaps the following ex-
tract from the Daily Mail of April 10th may be of interest
to vou :—

“The electrical engineer for Bangor (North Wales), in a
veport to the loeal council, states that he finds that several
clectrical consumers ave using ¢ H.T. eliminators’ in connection
with their wireless receivers by connecting them to their elec-
trical supply installations and to the corporation electrical
supply.

«“Me council have decided not to approve of the connection
of these climinators to electricity consumers’ installations unless
they conform to the clectrical engineer’s requirements in cer-
tain technical maiters, and wunless the consumers give written
wadertakings that the corporation will not be ralled wupon lo
change direct current types for alternating current {ypes when
the system is changed over.”

It doesn’t affect me personally; I don’t live in Bangor, and
here in Neweastle, in my district at any rate, the supply is
already A.C.; but it secms to me that if the *“ Bangor™ prin.
ciple werc generally adopted listeners in “ D.C.” areas must
deny themselves the innnediate benefit of H.T. from the mains,
and wait patiently for a change-over to A.C., which, in some

cases, may not occur for years! K. O.
Newcastle.
April 11th, 1928,
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“ The Wireless World”” Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Department, which are printed below ; these must

be strictly enforced, in the inferest of readers themselves.

A selection of queries of general

interest is deall with below, in some cases af greafer length than would be possible in a letter.

An “ Everyman Four ”’ Modification.
Is there any objection to my using a b1
L.I'. transformer in the ** Kveryman
Four ™ in pluce of the rotio speci-

fred? M. T. T.
Provided the trunsformer is of good
design, there i3 no real reason why it
should not be used, but it will almost
certainly be necessury to use a low-im-
pedance power valve as V, (the first stage
L.F. amplfier). Moreover. it is prob-
able that overall amplification will be
less  than that obtainable \with the

specified valve-transformer combination.

0000

A ‘“Standard Five.”

Would it be possible to replace the L.F.
amplifier of the * Stundard Four’' by
the resistance-coupled arrangement,
shown in Fig. 10, page 287, of ** T'he
Wireless World ' for March 14tk, in
the article ** High-note Loss in Re-
sistance Amplifiers” 2 1 talke 1t that
the valve V, in this diogram would
tale the pluce of the detector in the
original set. E. M. C.

Yes, the detector-amplifier in question
would be quite suitable for use after the

H.F. portion of the ‘ Standard Four,”

but it would be as well to retain the grid

damping resistance R,, which restricts
the development of H.F. potentials across
the input of the L.I". side. As you say,

V, will act as the detector, and you must

make suitable arrangements for applying

a negative bias to its grid.

o000

 Motor-boating >’ and a Remedy.
The L.F. transformers in my 0-v-2 re
ceiver have been replaced by a new
component of well-known wmalke, and
1 «wm now troubled by *“ motor-Loat-
ing.” This difficulty was not present
with the old paltern components, and
I should be obliged if you can assist
nie to overcome this. The N.T. sup-

ply is taken from a D.C. battery
«liminator. F. A
By substitating good L.F. trans-
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RULES.

(1.) Only one gquestion (which must deal
with a single specific point) can be answered.
Letters must be concisely worded and headed
““Information Department.”

(2.) Queries must be wrilten on one side
of the paper, and diagrams drawn on a
scparale sheet, A self-addressed stamped
envelope must be enclosed for postal reply.

(3.) Designs or circuil diagrams for com-
plete receivers cannot be given ; under present-
day conditions justice cannol be done fo
questions of this kind in the course of a letter.

(4.) Practical wiring plans cannot be sup-
plied or considered.

(6.) Designs for components such as L.F.
chokes, power transformers, efc.. cannol be

-supplied.

(6.) Queries arising from the construction
or operation of receivers must be confined to
constructional sets described in ** The Wireless
World” or to standard manufacturers’
receivers.

Readers desiring information on matters
beyond the scope of the Information Depart-
ment are inviled lo submit suggestions regard-
ing subjects to be treated in juture articles or
paragraphs.

formers for those used previously, the
efficiency of the L.F. amplifier has been
improved, and the receiver is now pass-
mg on a higger percentage of the low fre-
quencies; some of these are being fed
hack to the detector stage, and result in
the amplifier oscilluting at a low audio
frequency.  The - back eoupling s
produced by a resistance in the H.1. sup
ply, which is common to all valves, and
in similar cases encountered this has been
overcome by fitting a choke-capucity out-
put circuit of the type in which one side
ot the loud-speuker is connected fo IL.T.
minus. 1f this does not lead to a com-
plete cure, you should try adding anode
feed resistances as described in * The
Gramophone Amplifier ” in March 14th
issue.
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Where the Voltmeter is Misleading.

I have just completed the ** Universal
AT battery eliminator and am
working on 220-volt D.C. mains. Can
you explain why I am only getting
at my highest tapping a voltage of
under 1007 W. J. M.

You do not describe your method of
measuring the voltage output of your
eliminator but we cannot help thinking
that you ara in ervor in supposing that
the voltage is not greater than 100.
We expect thal you have taken a reading
with a comparatively low-resistance voli-
meter, and that the voltage dropped
across the smoothing chokes, ete., is
comparable to that dropped across the
volimeter itself. The result is that you
are getling a totally misleading idea of
the actual voltage existing under work
ing conditions,

A voltn.eter must be used with con-
siderable care and some thought it one is
to obtain a reasonably accurate know
ledge of the working output of any
eliminator.

o000
A Recommended Refinement.

Is if permissible to connect a polentio
meler in the manner shown in the
attached diagram? This is an addi-
tion to the original desiyn, but the
set certwinly seems to worl: very well
with it, and reaction control is im
proved E. C T

The civeuit is that of a simple directly
conpled grid rectifying wvalve with reac-
tion and a two-stage L.F. amplifier. The
potentiometer winding is connected le
tween L.T.+ and L.T.— and the low
potential end of the grid leak is joined
to its slider. This arrangement is most
certainly permissible in any circuit of
this type, and, indeed, it is a refincment
that can be recommended, as by a suit-
able adjustment of the potentiometer it
is possible to adjust the detector grid
voltage to a value giving good detection,
and at the same time smooth control of
regeneration.  No harm can result frum
this addition.
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Trouble from L.F. Oscillation.

My receiver, 0-v-2 with resistance-capacityy
L.F. coupling units, funelions salis-
factorily when H.T. batieries arve
used, but the results are disajpoini-
ing if these are replaced by a D.C.
hattery elinunator. On changing over
to the eluninator, a regular * pop-
ping”’ 18 heard in the loud-speaker,
which completely spoils reccption.
Can you advise wme what to do to
cure this, please? R. K. D.

This effect is not uncommon when bat-
tery substitules are employed, and is
traceable to low frequency osciilation in

the L.F. amplifier, brought about by a

resistance comumon to all valves. In the

majority of cases this can be cured by
filting a choke-capacity output circuit ar-
ranged so that one side of the loud-
speaker is joined to L.T. minus. If you
are not conversant with the circuit, we
suggest ‘you refer {o page 182 in onr issue
of February 15th last, where we published
the theoretical diagram of an output cir-
cuit of this type. Reference should also
be made to page 17 of the January d4th
issue.

0000

Too Much Inductance.

1 have recently constructed a simple and
straightforward  two-valve set (de-
tector and L.I['.), but have as yet
been unable to get satisfactory results,
although Daventry 5GB is reccived
quite well when the earth connection
13 removed.  Can you suggest what is
wrong? C. K. S

The fact that you can hear Daventry

quite well at your very considerable- dis-
tance from that station would indicate
that there is no scrious fault in your set.
We are fairly confident that the trouble is
due to the use of an unsuitable aerisl
tuning inductance. This, we feel sure,
has an excessively high inductance, with
the result that even when the tuning con-
denser is sct at zero you cannot tune to
any stations on the boadcasting band.
Removal of the earth connection will
have the effect, practically speaking, of
entirely neutralising the aerial capacity,
and thus the natural wavelength of your
circuit is, of course, reduced. We think
that the substitution of a smaller coil will
certainly overcome the difficulty.

0000

Tracing Distortion.

The quality of reproduction given by my
receiver, a 1-v-2, 1s poor, the high
notes being uaccompunied by a
“rattle.” This has been noticed
only since nstalling a moving coil
loud-spealer, and I should be obliged
for any suggestion you can make
which will enable me to trace this
trouble to its source. C. T E

Perhaps this is the most difficult of
all wireless troubles to trace to its source,
as there are two main unkpown factors
to consider, namely, the set and the loud-
speaker.  The only method possible to
those not equipped with accurate measur-
ing instruments is to adopt a policy of
elimination. By the use of telephones

Wireless
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1t is possible to oblain a fair idea of
the performance of the receiver, as for
all  practical purposes, and with a
moderate input the reproduction can he
considered reasonably faithful over the
audio band of frequencies. These should
be connected to the output terminals of
the set, but for the purpose of limiting
the input to the telephones it will be
necessary to include o resistance in the
circuit,  The arrangement is shown
diagrammatically in Fig. 1, where for
the present purposes a transformer out-
put circuit is adopted ; however, the same
procedure will hold good in the case of
a choke-capacity output circuit. The
value of the resistance R must be ad-
justed to give comfortable telephone
strength, and to achieve this a resist-
ance of a megohm or more may he
required ; however, its value can be
found only by trial.

[ o

¥
—-
R
Fig. 1.— Method of limiting input to

phones when testing for distortion.

If it is found that under these condi-
tions the quality is above reproach, then
this should leave no doubt in your mind
as to the source of the distortion, and
the loud-speaker should be examined
cavefully for possible faults in its con-
struction, special attention being paid to
the joint between the cone and the
moving coil.  Any looseness here will
lead to distortion, and the same remarks
can be suid to apply to all mechamcal

parts.
©vooo

H.F. or L.F.?

1 wish to construct a small self-contuined
two-valve portable receiver for tele-
phone reception of London and
Daventry (56 B) in London. Would it
be best to adopt a detector-L.F. or
an H.F.-detector circuic? A. N. B.

We would hesitate to state definitely

that a detector-L.F. receiver with a very
small frame would be capable of re-
ceiving 5GB in London, although such a
result is frequently obtained. For your
purpose, however, there can be no doult
that, provided it has sufficient sensitivity
under working conditions, such a set is
much simpler to construet and operate
than the alternative arrangement, and we
strongly recommend you to make it up
in temiporary form and to decide for your-
self whether the seusitivity is suflicient
for the conditions under which the set
is to be used. Without personal know-
ledge of these conditions, it is difficalt
for us to offer a definite opinion.
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Insulating Condenser Spindles.

! amm about to construct a receiver in-
cluding en H.F. stage and anode
bend detector. The panel will be of
metal, in metallic connection with
LT, neqative and earth. I under-
stand that it is necessary to insulate
the rondenser spindle from this panel,
and showdd be glad to Lnow if this is
correct. 1f so, can you tell me where
suitable bushes may be oblained, or
sty if the mecessity for insulation can
be avoided in a simple manner?

R. T. S

Practically speaking, it is essential that
the condenser spindles should be insu-
lated from the panel, otherwise a short
circuit of the grid bias battery will be
introduced. This could be avoided by
inserting the bias battery in the tuned
circuit instead of in the grid return lead,
but this, of course, is not altogether
satisfactory.

We do not know of any insulating
bushes which are commercially obtainable
and which are suitable for all condensers,
but we suggest that you can overcome
the difficulty by using components i1n
which the frame is insnlated from the
plates ; Burndept and Pye condensers are
constructed in this manner.

0000

Efficiency betore Compactness.

With veference to a recent article which
appeared in ‘* I'he Wireless World ™
on coil design, using formers of
varying digmeter, it appears to me
that an economy in space would
accrue by vsing coil formers of about
Sin. diameter, and mounting the con-
densers inside. 1 should be pleased
to hear your opnions on this, as 1
fail to see why this method s not
adopted in  * Wireless World ”
receivers. E. K G

It is not in keeping with the best wire-
less practice to insert a muass of metal
in the inteuse field of an oscillatory cir-
cuit, as this will result in a considerable
increase in the ILF. resistance of the
coil, and its efficiency will be seriously
impaired.

Tor this reason variable condensers are
not mounted in the mauner suggested in
your query

0000

When Push-Pull Amplification is
Justified.

I have a three-valve-recetver (1-v-1), but
find that the wolunme is insufficient
for my requivements. I have tried
paralleling another output valve, but
this does mot give any apparesit in-
erease. Would you advise me to con-
nect the two output valves in push-
pull, please? H. S

The push-pull arrangement of output
valves will lead to an increase in volume
only when one output valve of similar
type can be overloaded, and unless this
condition exists there will be no gain in
resorting to this arrangement. Your best
course would be to add an extra stage of

L.F. amplification, making two in all,

when push-pull could be used advan.

tageously in the last stage.
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IS THE REGIONAL SCHEME DEAD?

N view of the publicity which has been given to the

regional scheme since the idea was first conceived

and the importance which attaches to the fulfilment
of the promises of alternative programmes, it may seem
somewhat out of place to ask the question, ‘“Is the
regional scheme dead? '’ There is, however, some
foundation for uneasiness and a feeling of uncertainty as
to whether the scheme as originally proposed will ever
reach fruition. The reticence which has been shown
by the B.B.C.—and, incidentally, the Post Office—for
a considerable time past in making any reference to the
progress of development of the scheme, is sufficient to
justify us in believing that some hitch of considerable
magnitude has occurred.

The B.B.C. officials seek to put the blame for delay on
the Post Office, and have implied that they are awaiting
Post Office sanction for the scheme, but at the same
time listeners are themselves aware that 5GB, although
a valuable addition to our broadcasting service, has not
quite come up to the expectations of the engineers of
the B.B.C., and the suspicion has quite naturally been
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aroused that the B.B.C. themselves are not over anxious
that the Post Office should publicly sanction the s¢heme,
and would welcome any delay which would enable them
to look round for some more satisfactory alternative.
If there is no truth in these rumours we hope the B.B.C.
will take steps to kill them in the most effective manner
possible, which would be to give the public an adequate
explanation of the reasons for delay.

o000

“MOTOR-BOATING.”

EW developments in the design of wireless re-

ceivers and component apparatus which tend to

increase efficiency frequently bring with them
corresponding troubles which require to be tackled in
order that full advantage may be taken of such improve-
ments. In the early days of the valve, when it was a
comparatively inefficient piece of apparatus, a very great
advance in the sensitivity and selectivity of receivers
was achieved when the principle of reaction was dis-
covered, enabling energy from the plate circuit to be
passed back to the grid circuit to augment the strength
of signals applied to the grid. When, however, H.F.
amplification began to be used and the cfficiency of
valves as magnifiers was enhanced, the problem of in-
stability of the receiver became a serious one, and inven-
tive talents werc applied, this time in the direction of
devising means to prevent any tendency to pass back
energy from the plate circuit to the grid circuit of the
valves in the H.F. amplifier. The result, as is well-
known, was the development of the Neutrodyne circuit,
and, more recently, the production of the screened grid
valve. With successive improvements in the efficiency
of low-frequency amplification, the same troubles of in-
stability which formerly were not experienced, or, per-
haps, were not actually observed (because we were then
not so critical of quality in reproduction) became
serious, and with many types of receiver the phenom-
enon which has come to be knownas ‘* motor-boating *’
made its appearance. Many attempts have been made
to cure this and allied troubles, but hitherto with only
partial success.

An article in this issue deals with this problem in a
comprehensive manner, and shows, we believe for the
first time, what are the causes contributing to this in-
stability, particularly in the case of battery-fed receivers
where any resistance in the battery constitutes a common
coupling between the valve stages of the receiver. The
knowledge that the causes have now been located and
that definite remedies can be applied will, we fcel sure,
be of very great interest to our readers.

No. 17.
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A Loose=coupler which can also be Used as a Wave=trap.

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

I YHE opening of the alternative programme service
Jl transmitted by 5GB on the broadcast waveband

has rendered practically obsolete many receivers
which were primarily designed to receive the local
station only, for their users naturally wish to avail
themselves of the new source of entertainment. For
those living in the country no great difficulties arise,
even with a simple set, for 5GI3 has sufficient power to
enable its reception to be carried out with ease over a
wide area. Those, however, who live in or near towns
in which one of the older stations
is situated frequently cannot hear
5GB, not because their receivers
cannot pick up ils transmission at
good strength, but because the
local station, at close range, Iis
lieard at the same time.  In such a
casc therc is no particular point in
increasing the sensitivity of the re-
ceiver, because it is already ade-
quatc in this respect for the work
it is expected to do; what is really necded is an in-
crease in selectivity, so that the local station may be
cut out when desired and the receiver given an oppor-
tunity to show its ability to receive the alternative
programine.

The steady increase in the power employed by
foreign stations, too, is making it possible to receive
real entertainment from abroad, and foreign listening
can no longer be looked upon solely as an exhibition of
the sensitivity of the receiver. Such transmitters as
Langenberg can now be depended upon with fair cer-
tainty, in many parts of the country, for a programme

www americanradiohistorvy com

For the many lisleners expesriencing
inferference from a local slation pre-
cluding long distance receplion, (his
easily constructed unit has been designed.

It is applicable for use with many
types of receiving sels eilher as a
separate loose-coupler or a wave-lrap.

of music with only a quite unobtrusive background of
“mush " and noise. It may fairly be said that the
days arc over when the listener was content to wait
until the lecal station had closed down before he
searched the ether for Continental and the more distant
British stations ; he requires now to receive at least the
more powerful of these, as sources of alternative enter-
tainment, while his local station is still busily transmit-
ting.

There must be in use many thousands of receivers
which employ a circuit of the o-v-1
or o-v-2 type. Such receivers, used
with a full-size outdoor acrial, are
capable of receiving, on telephones
or loud-speaker, cvery station of im-
portance in Europe, though the
quality of reproduction, owing to the
need for using excessive reaction, is
seldom good on any but the nearest
stations. Nevertheless, their simpli-
city and cheapness have given them
a tremendcus vogue.

But—and it is a very big ‘“ but ’—the sensitivity of
such a receiver is of no value whatever to its owner if
he should happen to live at no great distance from his
nearest station, for that station will be heard *‘ all over
the dial,”” so that reception of all other stations is
rendered entirely impossible.

The same difficulties are found also in the case of
many receivers in which a stage of high-frequency
amplification, and therefore an extra tuned circuit, 18
incorporated, but, as might be expected, a receiver of
this type may be used much closer to the local station
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than the simple detector before the lack of selectivity is
such that only the local station can be heard. Even
with the aid of the extra tuned circuit, however, trans-
mitters on' wavelengths closely adjacent to that of the
local station can only be received if the latter is mnore
than a dozen miles or so away.

At still closer ranges even niore ambitious receivers,
with a greater number of tuned circuits, suffer from the
same disabilities, for as the local station is approached
more closely the difficulty of
tuning it out in favour of

\V C, | other stations increases very
T°| rapidly. Probably, it would
+ |z | hardly be too much to say
| c, | | that-there must be in use
@ | very few receivers indeed
whose owners have not felt,

—

at one time or another, the
wish to hear some pro-
gramme that is being trans-
mitted on a wavelength just
close enough to that of the
local station to render recep-
tion impossible.

Whether the receiver has one tuned circuit or three,
whether the local station is one mile away or twenty,
the addition of an extra tuned circuit will always confer
an acceptable increase of selectivity. Added to a re-
ceiver that is already cap-
able of bringing in a score
or more of stations, it may
increase by a dozen or so
the number of those avail-
able when required; con-
nected to a simple set it
may do no more than add
5GB to the repertory, but
only those living in the
country, far from any trans-
mitter, will find that the
extra tuncd circuit gives no
return in results for the
extra trouble in toning that
it entails.

There are three ways of
adding a tuned circuit to a
recciver, and the best of the
three involves rebuilding
the set entirely, and incor-
poraling the extra tuned cir-
cuit as an integral part of
the design of the receiver.
This, however, entails a con-
siderable amount of labour,
and, since the opportunity
will  probably be taken to
make a number of inci-
dental improvements at the
same time, it is likely to
entail a good deal of ex-
pense as well as work.

There remain two possi-
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Fig. 1.—Circuit diagram of

the loose—coupler unit. C,

is the variable capacity
coupling.
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bilities : one the addition of
a wave-trap, and the other
the addition of a loose-
coupled aerial circuit, either
of which can conveniently
be applied to a complete re- ”

ceiver without necessitating if01
any alteration to the latter.
Of the two, the writer is a

staunch upholder of the
loose-coupler, for his own
experience has brought him
to the conclusion that the
wave-trap makes tuning un-
necessarily difficult, especi-
ally where reaction is used
into the aerial circuit. The
effect of the wave-trap upon
tuning is large simply be-
cause, for efficient elimina-
tion ot the local station, it is necessary to have the trap-
circuit coupled quite closely to the aerial circuit of the
receiver, with the result that it becomes very difficult
to arrange for complete independence between the two
tuned circuits,  Figures showing the manner in which
one type of trap affects tuning, in a case where the aerial.
circuit and the wave-trap were designed for one another,
have been published in the pages of this journal.

=

RECEIVER

0
m

..||E—_..r

Fig. 2,—The Selectivity unit
used as a wave-trap.

Y The Wireless World, Jan. 19th, 1927; p. 63.

General view of the unit showing the two controls.
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Since a loose-coupled circuit depends
for its cfficiency entirely upon the light-
ness of its coupling to the tuned circuit
that succeeds :it, it is not difficult to
understand that it is casier in this case
to make the tuning of the two circuits,
aerial and secondary, quite independent
of onc another. The addition of a loose-
coupler need, therefore, entail no extra
difficulty in tuning other than is implied
by the presence of the extra tuning dial.

It has already been indicated that it is
not proposed to deal here with the in-
corporation of a loose-coupler into a re-
ceiver, but to consider its addition, in the
form of a small unit, to a receiver that
is already built. This being the case, the
conventional type of loose-coupler, in
which the aerial and secondary circuits
are magnetically coupled, is hardly suit-
able, for each different receiver would
require a unit specially designed so that
the necessary coupling might be obtained
between the coil in the unit and the first

4HOLES 'S DIA. C/SUNK
FOR N 4 WD BCRS

/A
DRILL TO SUIT -t |
CONDENSER

e 0 g |
CO[L] BASE \ l:
8?\\/ < U |
s ) /‘5 - i
U

/

coil of the receiver. Additional diffi-
culty, with the modern solenoid coil,
would arise owing to the fact that the
extent of the coupling should preferably be variable.

In the unit illustrated here, and of which the circuit
diagram is given, this difficulty is surmounted by em-
ploving a variable capacity coupling in place of mag-
netic coupling, using for the purpose one of the small air-
dielectric variable condensers now available.  In order
to ensure that the accidental magnetic coupling between
the coil in the unit and that in the receiver shall be

Fig. 3.—Dimensional data for panel, baseboard, and terminal strip.

small in comparison with the deliberate capacity
coupling through this condenser, there is a screen on the
right of the unit which is earth connected. This screen,
although in a few cases it may hardly be necessary, has
the advantage that it enables the unit to be attached to
any receiver without taking into consideration the posi-
tion of the coils within it. Provided that two simple
conditions are complied with, there is therefore no need

to make any alteration whatever to the
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I receiver itsell.
| With the Unstable Set.

[ Tt is necessary, however, for }he pro-
spective user of a loose-coupler of this or
any other type, to assure himself that the
receiver is stable with the aerial removed.
Many of the carlier receivers employing
a stage of high-frequency amplification
| relied entirely upon the aerial load for
! stabilisation ; it is therefore not possible
to add any form of loose-coupler to
these receivers without drastic internal
| alteration. If it is desired to add to the
l selectivity of a receiver of this kind, the
| unit should be employed in its alternative
| capacity of a wave-trap.
1 Secondly, it is essential that the re-
ceiver should be capable of covering the
| wavelength range required without the
[ aid of the aerial capacity; if it cannot
do so, the present aerial coil should be
replaced by one of higher inductance. If
examination of the receiver shows that
- these two conditions can be complied

Fig. 4.—General layout of the components.

The wlring can easily be traced,

with, the construction of the unit mav ke
A 12
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LIST OF PARTS.

20 yards Lilz wire, 27/ 12 (P. Ormisfon & Sons).

1 Paxolin tube, 3in. x 3Lin. (Micanile and Insulalors Co., Lid.).
1 variable condenser, 0.0005 mfd. log scale (Burndept).

1 slow-motion dial, Ethovernier (Burndep!).

1 nidget condenser No. R/149 (Ormond).

J ebonile shrouded lerminals (Belling Lee).

Aluminium screen, 8in. x 8in. 16 S.W.G.

Ebonile panel, 8in. x 8in. < {in.

Basebaard, 8in. > 8in. x }in.

Terminal strip, 8in. x 2in. x Yin.

Approximate cost of parts, 11/-.
embarked upon with full confidence in the final result,
while if only the second condition can be fulfilled the
unit will still be useful in its secondary réle of wave-
trap.

Since the acquisition of greater selectivity will be the
motive prompting the building of the
unit, some pains have been taken in
order to make the gain in this direction
as high as possible. The coil used is
wound of Litzendralit to ensure a low
resistance ; it is a standard aerial-grid
transformer of ‘“ Everyman Four ”’ pat-
tern. The aerial is coupled to it by a
small primary, wound over the main
coil, for there is no sense in choosing a
coil of low resistance and then throwing
the whole aerial load upon it by attach-
mg the aerial directly to its upper end.
The arrangement shown, therefore, is
practically a loose-coupler within a loose-
coupler, so that the extra selectivity it
confers is quite considerable. The use
of the over-wound primary does not in-
volve a loss in signal strength, on account
of the low resistance of the main coil;
on the contrary, signals with any normal
aerial are louder than would be the case
if the aerial were to be connected directly
to the upper end of the tuned coil.

It will be obscrved that two aerial ter-
ninals are provided: that next to the
earth terminal will be suitable for large
aerials, or where the highest sclectivity
1s required, while for general reception
on a smaller aerial the remaining ter-
minal, connected to the upper end of
the primary, and producing a tighter
coupling, will usually prove more suitable.

In the photographs and wiring diagram there is shown
no connection between the low-potential end of the tuned
circuit and the earth terminal. This connection, shown
dotted in the circuit diagrams, may be added or not
according to circumstances, bearing in mind that if it
be omitted the receiver will not be earthed. If the high-
tension supply is derived from the mains, especially if
these are of the direct current variety, this will probably
be an advantage rather than otherwise.

The coupling condenser is variable, though it is not
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suggested that alterations in its capacity should be made
as part of the routine of tuning. Rather is it intended
that a setting should be found that suits the aerial, the
receiver that follows the unit, and the precise degree
of selectivity required. The setting, once found, may
be left more or less permanently untouched, though it
may occasionally be useful to reduce the coupling to
very small dimensions in receiving a station exception-
ally close in wavelength to the local station.

Operating Hints.

The connection of the unit to the receiver is very
simple.  Aerial and earth are removed from the re-
ceiver, and connected to the appropriate terminals of
the unit, while the two output terminals of the unit are
connected across to the aerial and earth terminals of
the receiver. 1f the latter has several alternative ter-
minals, corresponding to various internal arrange-
ments. the unit should be tried on each in turn, though
if the difference between the aerial terminals cousists

Plan vlew of the Selectivity unit,

only of the presence or absence of a fixed condenser in
series with the aerial, no appreciable difference will be
found Dbetween them. Although the unit shows up to
the greatest advantage when the receiver has an aeriat
circuit similar to that in the unit itself—that is, of very
low resistance—no great attention need be paid to the
mode of aerial coupling employed, for this will be de-
signed to suit the coils in the receiver, and will, there-
fore, also be found satisfactory when the unit is in use.

Reference has already been made to the necessity for
finding a suitable value for the coupling condenser,

www-americanradiohistorvy. com
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which may then be left untouched for long periods. To
find the best setting for any individual case, the writer
would recommend the following procedure: First set
the coupling condenser to its maximum value, and then
tune in a station at some distance, taking some care to
adjust the tuning so as to give maximum strength, and
using no more reaction than is strictly necessary. sGB,
it it be more than a hundred miles or so from the re-
ceiving station, 1s suggested ; alternatively, the loudest
Continental station may be seclected.

Now study the behaviour of the tuning controls.
Turn the tuning condenser in the unit- slowly in one
direction until the signals have been reduced to about
one-half of their original strength. Then turn the first
tuning condenser in the receiver (i.c., the one controlling
the circuit coupled to the unit) very slowly in the other
direction ; if this results in any increase in signal strength
the coupling between unit and set is too close. The
ncrease in signal strength will then be due to the fact
that the two circuits are closely enough- coupled for it
to be possible, over a small range at least;, to tune the
first coil with the second condenscr, and vice wversa.
Under these conditions the two circuits are virtually
one, and selectivity will be poorer than it need be, while
tuning, owing to the interdependence of the two circuits,
will be unnecessarily difficult. It is necessary, then, to
decreasc the capacity of the coupling condenser until
this *“ double tuning *’ effect just ceases to be percept-
ible ; the setting so found is that which gives maximum
signal strength and ease of tuning, and should, therc-
fore, be adopted as standard for general reception. The

Danish Short-wave Transmissions.

The experimeuntal station 1D 7RL,
owned by our Danish contemporaries,
Fradiolyticren and Populeer Radio, con-

Wireless
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coupling may be loosened beyond this point on occa-
sion, if a greater measure of selectivity 1s required, by
reducing the capacity of the coupling condenser still
further, but the standard sctting should be returned to
as soon as circumstances permit, and the tuning dials
should be calibrated for this setting.

So far, the unit has been considered almost entirely
as a loose-coupler, owing no doubt te the writer’s preju-
dice in favour of this arrangement. As already men-
tioned, it can also be used as a wave-trap, for which
purpose the circuit shown in Fig. 2 is suggested. Here
the over-wound primary of the unit is connected be-
{ween the aerial and the receiver, the earth terminal of
the unit being connected to the aerial terminal of the
receiver, while the aerial is connected to one or other
of the aerial terminals on the unit. It will then be
found that when the circuit in the unit is tuned to the
wavclength of the local station, the latter’s signals will
be ‘‘ trapped out.”

In using the unit in this way it will probably be found
best to detune the receiver from the local station until
signals become fairly faint, using telephones rather than
a loud-speaker for the purpose, and then to tune the
trap circuit very carefully. A point will be found where
the local station is reduced to complete silence, but,
owing to the low resistance of the circuit, this setting is
so sharply defined as to be easily passed over. - It must
be found very accurately. If this point is sought when
the receiver itself is tuned to the local station, inter-
action between the two circuits is liable to be sufhicient
to permit the unwanted signals to return as soon as the
set is tuned to a different wavelength.

South African Trensmitters.

We give below a list of QRA’s, which
supplement tnose previously published by
us and those in the R.8.G.B. Annual :-

i : 1 e c iransmissi < A4y H. Garland, P.0. Box 1607, Capetown.
R i et moioaions oo 131 Rl TUHRAS Mo
cires. d ogri 4 2y k 3 A ST 1. A. Black, 27, Clee Rd., Observatory, Cape
will be: AND  QUERIES. X Brciit, 43, Gillespie St., Durt
Armrin 2670 axD 27TH. AU G. A Brickhill, 43, Gillespie St., Durban.
i g A Col. N. Harrison, 127, Exploration Bldgs.,
Calibration ... 2400-2405 G.M.T. i e e ¢
Morse cotrse 2305-2450 e e e AW M'f C. van Schoor, 18, Hangar St., Rloem-
Telephony - . . L ontein. )
Teleph ny 2450 gos lin, have been in two-way communication A9X  W. Hilarius, Box 4559, Johannesburg.
Reports will be cordially welcomed and with OZ3AT. Mr. O. Hills. 97 White A9  A.F.Hayes,20, Percy St Yeoville, Johannes-
s ol e ; Iler . N X 0 o )y ) e burg.
_q[%'l.o.uc:[dlugbfi‘ldlsdgées(\;zd)e]}l?, “f;l,d‘m]"/ levent, Street Rangicra,  Canterbury New A9Z R.S. Perry, 720, Musgrave Rd., Durban.
fusl St 4 00100 48 : Zealand, when messuges were exchanged  Rhodesia.
. o . on Sunday, April 8th, for twenty minutes SR A3W C. A, Rieder, Bulawayo. )
Low:power Communication with the on the 23-metre wavelencth 'H)e follow 3SRB G.S G. Li\'esevd, Y Killarney,” Lalapanzi,
i S 5 o om el outhern Rhodesia.
A"“?Od“u‘- ) . ing day GW 18B was also in cominunicit 4SRB I. Greaves, Box 616, Sal'sburv.
Mr. G. A Jeapes, whose station,  gign for half an hour with 0Z 3AJ, Myr. 5SRB H.R.Warren, Box 715, Bulawayo.
G 2XV, at 117, Victoria Road, Cambridge, R (i) Bluke, whose stution is in the sume ROLA R.A. Logan, Box 335, Bulawayo.
. . Blake, : St

is well known to umateur transmitters,
has been in two-way communication, on
32.5 metres, with OA7CW, Mr. C.
Walch, Bellerive, Tasmania. Mvr. Jeapes
was using an Osram L.S.5D valve in a
tuned-grid tuned-plate transmitter with
an aerial only 35ft. in length and 32ft.
from the ground, the iuput to the valve
being 10.8 watts. C.W. communication
was established for nearly an hour.

We understand that 2XV has also been
in - communication with over eighty
amatenr stations in America on a wave-
length of 23 metres.

oooo

Messrs. D. M. and D. F. O’Dwyer

(GW 18B), 9, Upper Leeson Street, Dub-

district.

Messrs. J. B. and R. D. Scoit
(GW 17C), 9., Upper Gurville Avenue,
Rathgar, Dublin, were also successful in
exchanging messages on April 12th with
Mr. R. W. Mintrom (OZ 3AW). Bartra
Street, Woolston, Christchurch, N.Z., the
wavelength used being 23 metres,

cooo
General Note.

Mr. G. H. Houghton
Heathwood Gardens, Charlton, S.E.7,
has been active on the 23-metre wave-
Land ; he is generally transmitting be-
tween 2200 and 2300 G.M.T., and will
welcome reports.

(8YZ), 110,

WWW.americanradiohistorv.com

Japanese and Chinese Broadcasting
Stations.

We are indebted to a correspondent in
Japan for the following list of broad-
casting stations in his country and iu
China :—

JAPAN. ’
JOAK 375 metres 1.5 kW,
JOBK  28% 5
JOCK 360, y
JODK 345 ,, 1 kW,

JOAK s, 500 watts.

CHINA.
COPK 3% 50
COTN a0 600 .
COK 335 ., 2 KW,
COHB 143 ., 1 kW,
KRC 35,
NKS a5,
GEC s, 50 watts,
A 14
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The Causes and Prevention of Actual and Incipient L.F. Oscillation.

By W. 1.

(VUCH meticulous care has been exercised in the last
two or three years in so designing high-frequency
amplifiers to prevent even the minutest amount of

encrgy from being fed back from the output to the in-
put of a valve, that it would seem strange that to-day
we evolve receivers destined to give perfect quality, but
in which the low-frequency impulses may be allowed to
develop quite large vollages across a resistance that is
common lo all the valves in the sef. That the subject
of energy feed-back in low-frequency amplifiers has not
received a great deal of attention until lately is prob-
ably due to its concomitant ettect being evident as a
form of distortion difficult to locate rather than as an
actual audible howl. As such small imperfections in
design in a high-frequency amplifier give rise to audible
mterruptions which quite spoil a programme their
elimination was perforce required before any important
advance could be made in broadcast receivers.

Modern Loud-speakers Require Better Amplifiers.

Loud-speakers are developing apace in the direction
of a more even response to
the full range of frequencies
transmitted, and their sensi-
tivity is such that the accen-
tuation of any frequency
produced by L.I%. back-
coupling is more apparent
than hitherto. It would
seem purposcless to design
an amplifier in which costly
coupling components  are
obtainred to ensure a straight
line response characteristic
from, say, 30 to 710,000
cycles and then to feed it
from a common H.T. bat-
tery with the result (especially in a number of popular
types of receiver) that at, perhaps, 200 cycles the ampli-
fication is no less than 5 times that at 2,000 cycles and
upwards. - There must be thousands of sets in use to-
day which are on the very threshold of L.T". oscillation
and in which the reproduction is ‘“ woolly ** and the
tone deep and muffled—due to the resistance of the

During the past few

analysed.
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How can I cure * motor-boating” is a baffling query
thal has presented itself at some time or other to almost
every wireless sel user and has invariably proved insoluble.
months the 3
methodically pursucd and its properties and causes carefully : or
So important are the conclusions arrived af in
this article and here clearly sct out for the first time that
it is safe to predict that the set modifications sugdested
will become standard praclice in receiver design when good
quality of reproductisn is thz aim, for if must nit be
overlooked that incipient L.F. oscillation with its quality

destioying properiies precedes actual ‘ motor-boating.”

G. PAGE, B.Sc.

- common H.T. battery, and especially does this condi-

tion exist in those popular sets, wherein a leaky-grid de-
tector is followed by resistance and then transformer
coupling.

There is indeed ample evidence that in any set, what-
ever be the form of L.F. coupling employed, the effect
of the impedance of a common anode supply is to
mutilate the frequency characteristic to some extent. A
profound moditication of the overall amplification as a
whole may arise, .differing from that which would be
predicted by taking the theoretical product of each
separate stage. Readers are referred to a highly im-
portant article on this subject which has appeared in a
recent issue of this journal.!

The Cause of L.F. Oscillation.

It is the purpose of the present article to describe a
few qualitative experiments in L.I°. oscillation with
typical sets and to give a further description of the
anode-feed resistance scheme which has been developed
by Mr. A. Hall, of Messrs. Ferranti’s research labora-
tories to combat the 1ll-
effects of feed-back, and to
which reference has already
been made in two articles.?
If the fluctuating currents in
the anode circuit of the last
last but one wvalve of a
set be passed through a re-
sistance fluctuating poten-
tials will be set up across
that resistance, and the
greater the resistance the
greater the potentials. Tt
has been pointed out n the
article  describing  the
‘“ Gramophone Amplifier ”
that a new large-size dry-cell H.T. of 160 volts may
have an internal resistance of some 25 ohms when new
and may still have a working voltage when the internal

problem  has been

! “Back Coupling in L.F. Amplifiers,” hy M. G. Seroggie.
Thée Wireless World, December 14th, 1927.

2 L. Oscillation,” January 4th, 1928, and “ The Giwmo
phone Amplifier,” March 14th, 1928.
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Battery Resistance and Distortion.—

resistance has risen to 550 ohms or more; H.T. accu-
mulators of the same maximum voltage when partly
discharged, together with lcads and inter-battery con-
ncctors, may have a resistance of the order of 70 ohms,
while a battery eliminator may offer an impedance of
many hundreds of ohms to ths frequency at which the
amplifier is trying to oscillate. The question of calcu-
lating the impedance of an eliminator from the point of
view of examining the chance of its causing L.F. oscil-
lation is a difficult one, for the chokes and condensers
may form a low-frequency resonant circuit and the net-
work offers a different impedance to each frequency,
whereas the internal resistance of a battery is practically
independent of frequency.

It is proposed to deal with battery-fed receivers since
the vast majority of listeners are probably employing
these, and since they are more susceptible to providing
data which can be relied upon for repetition. To return
to our discussion on the formation of fluctuating poten-
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will receive any unwanted oscillations that have been
passed to the preceding plate, whereas the detector grid
will only receive such oscillations if the preceding plate
(H.F.) is coupled direct to it by a grid condenscr, but
will not be affected if a high-frequency transformer with
a very small capacity between primary and secondary
be used. Couplings capable of passing thesc unwanted
L.F. impulses will hereafter be known as *‘ danger ”
couplings in this article.

The last valve of a set naturally creafes the largest
current fluctuations in its plate circuit; if, therefore, we
can divert these from the H.T. battery so that sympa-
thetic potentials are not built up across the resistance of
that battery, we shall have gone a long way towards
preventing back-coupling. 1t will be seen later, how-
ever, that such filtering of the speech potentials in the
last valve alone is not a panacea for L.F. oscillation
troubles ; it is necessary for complete immunity that the
speech potentials in the plate circuit of every valve (ex-
cept the H.F. valve in certain cases) be diverted from

the H.T. battery.

+HT,

The Output Stage and L.F
Oscillation.

The various methods ot
coupling the last valve to
the loud-speaker are shown
in Fig. 1. The direct
method (a) obviously does
not help to eliminate feed-
back, neither does (b) the
output transformer, for the
speech impulses are still
passed through the source
of HT. In (c) an out-of-

W

3 date choke filter 1s’shown in
which one loud-speaker learl
is returned to H.T. + ; here,
again, no immunity from
back-coupling is obtained.
The choke - filter scheme
shown in Fig. 1 (d) diverts

the speech frequencies from
the H.T. battery, and owing
to its manifold advantages
should be used in all re-

Fig. 1.—Six methods of coupling the last valve to the loud-speaker.
to arrest L .F, oscillation.

tials across a resistance, it will now be clear that the
H.T. battery (whether new or old) will provide the re-
sistance, and since the plates of the valves in a receiver
are generally fed from a common battery, the specch fre-
quencies will be impressed upon the output circuits of
every valve.

As to whether the grids (or input circuits) of the
valves will receive these parasitic oscillations depends
upon whether the intervalve couplings are designed to
pass L.F. impulses. It is quite obvious that a low-
frequency amplifier is built to pass low-frequency im-
pulses, with the result that the grid of each L.F. valve

In the last three (d), (e), and (f) the speech frequencies
valve are prevented from passing through the H.T. battery, which militates against L.F. feed-back.

ceivers built to operate loud-
speakers. The choke-filter-
fed output transformer is
shown in (e), and may be
necessary where a low resist-
ance moving-coil loud-speaker is employed. The push-
pull arrangement is shown in (f), and provided AB
equals AC and DF equals DE, we have a balanced
bridge in which there is no difference of A.C. potential
across AD—in other words, the speech potentials do not
pass through the H.T. battery. Thus (a), (b), and (c)
are of no help to us in stemnming L.F. oscillation, while
(@), (e), and (f) are of great assistance.

The anode feed scheme, which has been referred to a
number of times lately in this journal, should be applied
before all ‘“ danger '’ stages, but not to the plate of the
last valve, and consists essentially of diverting the speech
A 16

The first three,.do not tend
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Battery Resistance and Distortion.—

impulses by means of a resistance so that they pass
through an alternative low resistance path to earth.
lxamining Fig. 3" and taking the plate circuit of the
detector, R, (which can be about 20,000 ohms) diverts
the L.F. impulses through the low resistance path C, to
earth. It is important that the resistance of R, should
always be high compared with that of C, for all frequen-
cies conceined. It is also important that R, should be
many times greater than the resistaince of the source

Fig. 2.—A ncutralised tuned anode three~valve set in which it was
found that the L.F. impulses built up across even a fairly new
H.T. batteryv were fed to the grid of the detector valve along the
path ABCDE, and caused violent howiing. The H.T. battery
is represented as an ordinary battery with a resistance across it,
of H.T. (this condition does not always obtain with
eliminators). To work out the value required for an
anode fced resistance, it is necessary to know the permis-
sible drop in anode volts for the valve concerned and
the anode current which would be taken by that valve

at the slightly reduced voltage; the
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rated voltage of 144 had dropped to 120 after an inter-
mittent discharge at about 1z milliamperes. A few
minutes after the set was switched on a continuous howl
at about 200 cycles started which drowned all signals,
and which was not affected by alteration of either tun-
ing controls. The loud-speaker was moved to various
distances from the set to see whether the trouble was
acoustic reaction with the detector valve ; this not being
the case, it was decided that L.F. oscillation had started.

Various Remedies Tried.

The first remedy attempted was to shunt the H.T.
battery with a 2 mfd. condenser, hoping that this would
provide a low resistance path to earth. The oscillations,
however, still persisted, and careful thought will show
the reason why ; a 2 mfd. condenser offers an impedance
of about 400 ohms at 200 cycles, and since this is in
parallel with a battery whose measured resistance was
later found to be 70 ohms, the total effective resistance
of the H.T. battery has thus only been reduced by about
10 ohms, which still provides sufficient common imped-
ance to create serious back-coupling. Thus the shunt-
ing of the H.T. battery with reservoir condensers, of
2 or 4 mfd., is of little assistance in curing actual or
incipient oscillation.

The next step was to reverse the secondary of the
L.F. transformer ; this stopped the oscillation, but it was
noticed that the pitch of the music was higher and that
the amplification was less. On artificially increasing
the resistance of the H.T. battery to 600 ohms (a pos-
sible condition in which an H.T. battery might still give
a working voltage) the signals became weaker and
weaker until they practically ceased, and then ‘“ motor-
boating *’ commenced. The reason for this is fairly
clear, for when we reversed the transformer secondary

anode feed resistance is then given by
dividing the voltage drop by the anode
current in amperes. Let us suppose
that in the circuit shown in Fig. 4 the
total H.T. volts are 160, and it is found ~
that the third valve will handle its

likely maximum input with 110 volts
H.T., and at that voltage takes 2 milli-
160—110 _

amperes, then R, should be ————— b’
0.00

2 .’-_ﬁ_:\
=
L g

25,000 ohms.

In view of the relationship which the
anode fecd resistances must bear with -
the resistance of other components to
ensure that it shall properly separate
wanted and unwanted impulses it is
advisable that its value should not be

— ]

1

lower than 20,000 ochms. ’
Some time ago the writer was asked
to diagnose a fault in a home-con-
structed receiver, the circuit diagram of
which is given in Fig. 2. It was the type of set built
some two years ago before efficient H.F. transformers
were well known, and in which a neutralised tuned
anode circuit using plug-in coils gave a modicum of
success on the 5XX wavelength. A dry-cell super
H.T. battery had reccutly been purchased in which the

A 17

Fig. 3.—The same circuit as in Fig. 2, but with the addition of the anode feed scheme
to two valves and choke-filter output to the last valve.
stable and gave excellent quality when the H.T. battery resistance was as high as

This receiver was absolutely

1,500 ohms.

the spurious oscillations and the normal signal oscilla-
tions were applied to the grid of the last valve out of
phase with one another, akin to the effect of applying
reverse reaction. The reversing of a winding of an
L.F. transformer would therefore appear to be inadmis-
sible, as this expedient is only resorted to when with
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the makers’ normal connections oscillation trouble is
experienced, proving the existence of battery resistance.
A reversal of connections under these circumstances is
to prevent an actual howl at low frequency, but to create
distortion at a higher frequency and to reduce signal
strengtli. The next experiment was to connect a choke-
filter output wired as in Fig. 1 (d) (the intervalve
transformer connecticns being returned to normal). Al-
though the set ceased to howl, the addition of about
400 ohms between the H.T. + terminal of the set and
the H.T. battery *‘ motor-boating '’ accompanied by
distortion took place. The anode feed scheme of intro-
ducing resistance was now applied to all valves but the
last, and the output choke and condenser were still
retained (see Fig. 3), with the result that the quality for
this type of receiver was excellent, and neither altera-
tion in volume nor in the character of the signals could
be detected when the battery resistance was increased
to 1,500 ohms. Surely no more convincing proof conld
be obtained of the effectiveness of the anode feed
- scheme for combating distortion and oscillation due to
H.T. battery resistance. Further experiments were
necessary to trace the path of the parasitic oscillations.

Feed-back to the Detector Grid.

A new H.T. accumulator of 120 volts was now used to
feed the set in its original condition, and it was found
again that when a resistance was added such that the total
effective resistance ot the battery was about 70 ohms oscil-
lation started. Itmay well be asked why sets of this type
produce any nois¢ other than a howl when the H.T.

APRIL 25th, 1028.

To find whether any appreciable back-coupling was
taking place via the detector plate along the course
ABCF (Fig. 2) a new and separate H.T. accumulator
was connected at C to feed the detector valve
only, the other two valves being fed from the old dry-
cell H'T. The set oscillated with no less violence than
when all three valves were fed from the one battery,
thus disposing ‘at once of the loose statement often
made that ‘“ so long as a separate H.T. battery is used
for the detector valve no ill effects from L.F. back-
coupling need be feared.”” On feeding the H.F. valve
from a separate H.T. battery oscillation ceased, from
which must be inferred that practically all the L.F.
potentials built up across the H.T. battery were finding
their way to the detector grid by the path ABCDE
and so through the L.F. amplifier.

Converting Existing Receivers.

Just to verify the theoretical consideration that an
output transformer, by reason of the fact that it does
not prevent the speech frequencies of the last valve
from passing through the source of H.T., is no help to
us, one of 1: 1 ratio was connected between the output of
the set (as originally wired and using the old battery)
and the loud-speaker. The oscillations were, if any-
thing, more violent (the D.C. resistance of the primary
of an output transformer is generally less than that of an
H.R. loud-speaker) and carthing any one of the points
X, Y or Z, Fig. 1(b), made no difference. The choke-
filter output scheme as shown in Fig. 1(c) also slightly
increased oscillation.

Various other receivers were tested for oscillation by

adding resistance to the H.T. battery,
and it is worthy of note that those
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o having an R.C.C. stage followed by
transformer coupling seldom required
an increment of over 150 ohms to
cause actual oscillation, while incipient
oscillation accompanied by charac-
teristic  distortion could be detected
when the resistance was considerably
below this figure. With amplifiers
containing only R.C.C. stages a high
resistance battery may cause a surging
effect with the signals whereby a
regular cyclic increase and decrease in
= volume takes place. Of the well-
known Wireless World receivers, the

“3 2mfds

Fig. 4.—The unode feed scheme as applied to the plate circuits of the first three valves
Distortion due to incipient L .F, oscillation

of a receiver of the ‘* Everyman Four '’ type.
is prevented,

battery is more than, sav, six weeks old ; the probability
is that as the internal battery resistance slowly rises the
H.T. volts drop, although the one is not a direct func-
tion of the other, for we can have two old 120-volt H.T.
batteries each giving, say, 5 milliamperes at 100 volts,
but the resistance of one battery may be twice that of
the other. This drop in volts means that the amplifi-
cation per stage is less and the chances of actual oscilla-
tion are less, but the set may well be on the verge of
oscillation, a condition which produces ‘ woolliness *’
in speech, indistinctness of consonants, and general
muftling of the reproduction.

“ Everyman Four,” the ‘“ All-Wave
Four,”” and the *‘Standard Four ™’
have two ‘“ danger ”’ stages, and the
anode feed scheme with choke filter output as applicable
to them is shown in Fig. 4. Although R, is not neces-
sary, since the coupling between the H.I'. valve and the
detector is not a ““ danger ’’ stage, it may be thought
advisable to apply rather less H.T. volts to the H.F.
valve anode than to the last or power stage. Any reader
who owns cone of the above receivers and wishes to
modify it to prevent incipient L.F. oscillation will
already have three out of the four condensers necessary,
and will necd to obtain the three anode resistances and
the output choke at a total expenditure for the conver-
sion of a litile over a sovereign.

A 18
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Value of Anode Feed Resistance.

Typical values for R,, R, and R, for generally used
valves will be found in another article headed ‘“ The
Anode Feed Resistance Scheme '’ in this issue. The
‘“ Everyman Three’’ receiver, although containing a
grid condenser, has no danger stage before the detector
as an H.F. transformer is used ; there is, therefore, one
danger stage only—after the detector. The ‘“ Regional
Receiver ” (I.v.I1.) having an H.F. transformer and a
choke-filter output has no danger stages, and is a case
where the anode feed

component sufficient immunity from the ill effects
of battery resistance can probably be obtainéd
by adding anode resistances to all valves but the
last.

(6) Choke-filter output where one loud-speaker is
taken to H.T. 4+ (Fig. 1(c})) does not prevent feed-
back from the last valve, and would appear to
have no sphere of ufility in any recciver.

(7) Reversing the secondary of an intervalve irans-
former gives a temporary cure of audible oscil-
lation but generally mutilates the response curve
at a ligher frequency and considerably reduces

scheme cannot be used to

any advantage.  Although

the tuned anode method of \V
coupling, being in effect a
one to one transformer,
has fallen into disuse lately, 150,000 ¢
it may come into its own
again with increasing use of
the screened grid wvalve;
the anode- feed scheme
applied to the H.F. valve

2 mfds

C+H.T 160V

g -

20,0009

o 2 mfds

001 , i\
T a5y (=)

2mfds

H

O

q

g 2 5 E.5A
will be necessary in this
case. >

Summary. w1 1.3\,, GB. L-4 5V.G B, l—22'5 v. G.8.

It will be as well to sum-
marise the various experi- re . ] :

. . o 2 Fig. 5.—A ¢ Quality '’ receiver for the local station. Numerical treatment of the signal imputs
mental  data  obtained n should prevent overloading. The grid swings are shown against the grid terminals of each valve,
COHIleCtiOIl \\-jth combating Care has been paid to retention of high and low notes and distortion due to back coupling is

L.F. oscillation :—

(1) H.T. batteries, of accumulator or dry-cell type
and whether new or old, all have appreciable
resistance.  Unless some precaution be taken to
prevent  feed-back, distortion, oscillation or
periodic fading may take place if ‘* danger ”’
stages exist.

(2) Choke-filter output where one side of the loud-
speaker is connected to earth (Fig. 1(d)) or choke-
filter-fed transformer (Fig. 1(e)) should be used
in cvery receiver designed to operate a loud-
speaker. The chief advantages accruing are the
prevention of feed-back from the last valve and
the diverting of the steady D.C. current from
the loud-speaker windings.

(3) Anode-feed resistances (in  conjunction  with
condensers) for every valve but the last are
essential if choke-filter output is n~t used and arc
an important addition if choke-filler output is
used, as feed-back is possible from the penulti-
mate valve.

(4) Push-pull output, provided the valve impedances
and the transformer sections are matched, i.e.,
provided the balance of the bridge is maintained,
will prevent fced-back from the output valves,
but here again anode feed resistances for the
other valves are advisable.

(5) Output transformers by rcason of the fact that
they allow the speech currents to traverse the
H.T. battery do not tend to prevent L.F. oscil-
lation.  However, in a sct provided with this

A Ig

prevented,

overall amplification. The reversal of one wind-
ing of a transformer is rendered unnecessary if
(2) and (3) above are adopted.

(8) Reservoir condensers shunted across an H.T.
battery give very little assistance in preventing
feed-hack, especially if the tendency to oscillate
is at low frequency. They becomne superfluous
if (2) and (3) above are incorporated in a sct.

(9) The useful life of an H.T. battery is considerably
increased by the use of anode feed resistances,
and furthermore the battery is exhausted evenly
since no tappings are required.

(10) The tendency to L.F. oscillation is greater the
higher the H.T. voltage and the higher the ampli-
fication per stage.  The introduction lately of
more efficient L.F. intervalve coupling com-
ponents has therefore led to the trouble becoming
morc evident. A set having L.F. resistance
coupling followed by transformer coupling is very
prone to L.F. oscillation, while a two-stage re-
sistance amplifier, due to the low overall amplifi-
cation, is less.liable to cause trouble.

(11) The value of the anode feed resistances has
already been worked out, but should the reader
not have the necessary data available, it is
usually safe to use 20,000 ohms as being the
lowest resistance which is advisable from the
point of view of preventing oscillation while th®
drop in H.T. volts is generally small with {liiy
value as the last valve is not involved.

wWww.americanradiohistorv. com
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(12) Separate H.T. battery for the delector valuve,
often considered a sure cure for L.F. oscillation,
is of no help where the plate circuit of ‘the H.F.
valve is passing on the unwanted energy (see
Fig. 2).

It scems reasonable to suppose that where a common
H.T. battery is used in a receiver containing
““ danger *’ couplings, that it is only a matter of time
before the anode feed scheme (together with choke-
filter output) will become standard practice.  The cost
of additional components when building a new set is
small, and the extent to which an existing set has to be
modified to conform to the schemie is trifling.

Receiver to Give Highest Quulity.

Having described the methods to be employed in
order to eliminate distortion due to the use of a common
H.T. battery, it might not be out of place as a befitting
conclusion to this article to give the design data for a
receiver in which attention has been paid to those othet
factors which control the even amplitication of the whole
musical scale as transmitted. The circuit diagram of
such a recciver is shown in TFig. 5. It will be scen at
once that it follows closely the design of the gramo-
phone amplifier lately described in this journal. Since
atmospherics now have to be contended with, resulting
possibly in the momentary flow of grid current in the
last valve, the time constant of the condenser-leak com-
bination has been made a little lower bv employing
2 megohm instead of 3 megohm leaks.  Attention has
also been paid to the retention of high notes by avoiding
the use of high anode resistances in conjunction with
high impedance valves which give a high working
capacity to the valve. The low notes are looked after
by a correct ratio of the values of grid leak and coupling
condenser. Overloading of the valves should not be
allowed to take place if careful attention be paid to the
permissible grid swings (and grid bias voltages) which
have been included in Fig. 5 and marked close to their
respective grid terminals.

The receiver having no stage of high frequency
amplification is not intended for listening to  distant
slations, and as anode bend rectification is used it is
important that a good aerial be employed so that the
maximum grid swing of a 20 per cent. modulated
carrier wave is of the order of 6 volts requiring about
3 volts negative grid bias. So that the high notes

Practical Television. By E. T. Larner,
with a foreword by J. L. Baird. Pp. 175,
with 97  illustrations and “diagrams.
Published by Ernest Benn, Ltd., London.
Price 10s. 6d.
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should not be cut off by side band cutting neither re-
action nor critical tuning is cmployed.

What is the likely maximum grid swing that will have
to be accommodated by the grid of the hrst L.F. valve,
when an H.TF. input as described is applied to the
detector which is a DEsB with anode resistance and
H.T. as shown in the diagram (Fig. 5)?  An exact
answer canuot be given, but by a careful examination
of the curves given in the article entitled ** Quality and
the Anode Rectifier,” by A. L. M. Sowerby, in thie
issue dated January 25th, 1928, a close approximation
can be obtained. The actual figures given in the curves
were for R.M.S. input volts and L.F. output peak volts,
and by converting these to fotal grid swings for a 20 per
cent. modulated carrier wave for a valve (DIE5B) whaose
characteristics are between the S.P./558 and the PM35X
a grid swing of about g is oblained for which a bias
of about 43 volts is necessary.

Makers’ Curves Wanted.

As every modern receiver built 1o give good quality
with loud signals has incorporated in it an anode bend
detector, it would be of great hielp if the makers of suit-
able valves for this purpose were to give us curves to
show the rclation between input and output volts for
given conditions of modulation, anode resistance,
H.T., etc., we should then be able to design our ampli-
fiers scientifically and not rely on the principle of hit
or miss. How often do we couple a 31: 1 transformer
to the plate of a valve having an amplification factor of
about 20 as a stage between a detector and an output
valve, the latter being capable of handling not more
than 45 volts grid swing. Working backwards it will
be scen that if the detector output is much more than
0.6 volts swing, overloading will tuke place. Surely
the output of the detector valve fed from a modern
stage of H.I. is likely to give five or ten times this
output unless great care be excrcised with the volume
control which must certainly be pre-detector.

1f the numerical treatment of a set based on the
catculation of the growth of the signal as it passes from
valve to valve may serve to stemn the present orgy of
over-amplification, where the reproduction of music
from the loud-spzaker can only be a mere travesty of
the original, then the reader may feel that the system
is worthy of emulation at least in sets which are designed
to give the highest quality from a nearby Dbroadcasting
station.

motors, furnaces, ele.. {ransmilling and
veceiving uerials. earths. protective de
vices, ete. Pp. 525 Published by the
: Bureau of Standards, Washington, D.C.
PRS- Pll(‘e &,,1.
cooo

Cominercial Electrical Measuring In-
struments  for Dircet and Alternating
Current.  Including moving-coil.  hot-
wire, electrostatic, and induction-type
instruments, with a chapter on tacho-
meters, thermo-electric pyrometers, ete.
By R. M. Archer, B.Se.. AR.C.Sc,
M.IEXE. Pp. 259, with 74 illustrations
and diagrams. Published by Sir Isaac

10s. 6d. net.
o000

Nuational Electrical Sufety Code. 4th edi-
tion. Approved November, 1927, by the
American  Engineering Standards Com-
mittee, being the rules and recommenda-
tions for the installation and maintenance
of overhead and underground electrical
supply and communication lines, electric
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Finding, TFog Signais, Weather Bul-
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REJUVENATING RECTIFYING VALVES.

The Construction of a Unit for Battery Charging.

HE gas arc type of rectifying valve is very popu-

lar at the moment for accumulator charging, etc.,

and is a safe, clean, and moderately efficient
method, which requires practically no attention. The
commercial units contain a small transformer to supply
the filament heating current for the valve and the charg-
ing current for the battery. .\ ballast resistance and
vaive socket mounted in a light metal case complete the
outfit.  On plugging the device into circuit the filament
of the valve is raised to an orange-red heat, and an
electric current is conducted via the gas to the anode.
‘I'he approximate potential of the anode is 30 volts,
ohtained, of course, from the transformer. The battery
to be charged is included in this circuit. 'The bombard-
ment of the filament is sutficient to keep it hot—and the
valve working, in consequence—even if the filament
heating current is turned off or fouls for some reason.

Using the Filament Stubs.

After ruming a considerable number of hours the fila-
ment collapses and the valve is rendered useless uniess
certain alterations are made to the charger-as a whole.
As the valve has now become of the common but
unpopular  *‘ four electrode ' type, due to the dis-
appearance of its filament, various liberties can be taken
with its partly vacuous contents. To make the valve
work again it 1s essential to get the gas inside to conduct
so that a rectifying arc can be struck. Now the valve
contains two flat anodes and two filament stubs (cathodes),
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Plan diagram of the charging beard.

so that if we put one paif in the charging circuit as
before and use the other pair as starfing electrodes the
valves will again function. It is necessary to apply a
moderately high potential to the starting electrodes in
order to ionise the gas so that current will flow between
the other two electrodes. Since the transformer primary
is probably connected to zoo volts or so, use can be
made of that pressure and a suitable current-limiting
resistance included in the circuit. A metal filament lamp
is quite satisfactory.

When the are is struck the starting electrodes are
disconnected from the 2oo-volt circuit, and by an extra

A 23

contact on the switch they are paralleled with the running
electrodes.

An  experimental panel was made up as indi-
cated in the photograph, three valve suckets wired up
in parallel were used, as three valves, which were of the
‘“ four electrode "’ variety, were available. Since these
had been purchased separately for use without the usual
commercial outfit, it was necessary to make a transformer
to supply the necessary potentials. This appears in the
photograph, and is the result of an excess of enthirsiasm
one evening. ‘The whole
thing was dismantledl and
rewound to the required
voltages in a very short -
time. The workmdnship is
not of the best, but the ap-
paratus gives the required
outputs, and is cool and A |
silent in operation.  The | orpr | el
turns constant used is 1o | SWITCH
turns per volt; the primary
is wound with No. 28
D.C.C.,, and the j3o-volt
secondary with  No. 18
D.C.C. There is in addi-
tion a z-volt winding for
use with bulbs possessing
the filament intact. ‘This is
wound with No. 12 D.C.C.,
as the filament current on
starting is in the neighbourhnol of 5 amperes per valve.
This winding is disconnected when valves having no
filament are used.

To charge an accumulator the operation is very simple.
The transformer primary is plugged into the A.C. main,
the +terminal of the battery is connected to the +ter-
minal of the charging circuit, and the —terminal to the
negative of the charger in the usual way. It is assumed
that one or more valves are in position and that a suit-
able lamp is in the stariing circuit. The starting switch
should be in the midway position, that is, not in contact
with any of the circuit.

To start the apparatus place the change-over $witch
in the 2oo-volt position. This causes the lamp to light
and the valve to arc over. \When the arc is going well, as
indicated by the ammeter, the change-over switch should
be placed into the other pair of contacts and left there.
It is advisable not to have an earth connection on the
battery and not to keep the switch in the starting position
any longer than getting an arc justifies. A few seconds
is really all that is necessary. The resistance in the
charging circuit is used to regulate the current. A safe
working density is 2 amperes per valve.

The equipment described has now done some forty
or fifty charges and is entirely satisfactory, and would
appear likely to remain so indefinitely.

VALVE
+—SOCKET

—o

Circuit arrangement of the
complete charger,

E. M
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Events of the Week

THOSE QSL CARDS.

““Now that conditions are generally
favourable tor picking up long-distance
stations, there is u revival of coast-to-
enast deception.” —Sunday Paper.

There is many a {rne word spoken in
curor.

cooo
SHORT-WAVE BROADCAST FROM
AUSTRALIA,

A special licence has been granted to
the Melbourne station (3LO) to conduct
a4 world broadcast on May 6th on a wave
length of 32 metres.  The programme will
begin at 9.45 a.m., Melbourne times (5.30
pm, GOMUTL), and will continue at iu-
tervals until 5.45 p.m.

000

AMERICAN SETS IN JAPAN.

The swamnping of Japan with Ameri
can built wireless sets is foreshadowed by
the news that Brunner, Mond and Co.
(Japan), Ltd., shortly to be known as
Tinperial Chemical Industries (Japan),
Ltd., has entered into an agreement with
the Atwater Kent Manufacturing Co. 1o
act as distributors of the wireless
receivers made by the latter firm.

Of recent vears popular interest in
wireless has greatly increased a@mong

Japanese people, and there seems little
doubt that the American sets will meet
with o large sale.
0000
£50 FOR A WIRELESS POSTER.

Tn order to obtain a striking poster for
the National Radio Exhibition, the Radio
Manufacturers’ Association have arranged
an open competition for which six prizes
will be awarded, as follows: 1st prize
£50; 2nd prize, £25; 3rd prize, £10;
4th, 5th, and 6th prizes, £5 each. The
sketches (finished rough, in colour) must
be double erown full size—30in. x20in.—
and the maximum number of colours per-
missible is nine. Designs, which must be
applicable to radio, should incorporate the
following wording :—

“ The National Radio Exhibition,
Olympia, September 22nd to 29th, 11 a.m.
to 10 p.m. Admission ls. 6d. daily.
(Tuesday, September 25th, up o 5 p.m.,
2s. 6d.) Dancing.”

Sketches, bearing the entrant’s name
and address on the back, must be sent to

the Secretary, The Radio Manufacturers’
Association, Astor House, Aldwych, Lon
don, W.C.2, so as to reach him not later
than May 3ist next.

Q0C O

RECEIVING LICENCE INCREASE.
At the end of March the total number
of receiving licences issued in this country
reached 2470,696, in addition to 12,254
issued free to blind listeners.  This marks
an advance of 20,000 on the ¥ebruary
figures. ’
0000

LOUD-SPEAKERS AT WEMBLEY,

Sixteen Marcori public address loud
speakers were installed at the Wembley
Stadiam for last Saturday’s Cup Final.
T'hey were used for the Community simg
ing concert before the gmnme.

in Brief Review.

SCREENED-GRID VALVES,
“ Sereened-Giid Valves’ is the topic
chosen tor discussion at the next meeting
of the Wireless Section of the Institution

ol Kleetrical Lngincers ow May 2nd.

< Q9
RECALLED BY WIRELESS.

An air liner bonnd for Paris last week
was recalled to Crovdon aerodrome by
wircless telephone to piek up a belated
passenger.

This incident, which is stated to be the
first of its kind i British commercial
aviation, opens up new possibilities in the
service which wireless can vender to man
kind. Tt sugyests that in the present rest
less age of hurrv and scurry, the late
comer, in whatever walk (or vun) of life
lie may find himself, is belter cured for
than his forefathers. Fven in the most

e ne®
o 9
23, B ol

Y & o

~apgasns

TRANSMITTING NEWS PICTURES.

Apparatus of the Siemens Karolus system

which has just been installed in a London newspaper office.
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leisurely period of the Victorian era. {o

lose a train was to lose it. and no wmmount
of pious imprecation could bring it back.
It the Croydon case can be accepted s
i precedent, we may soon enjoy the
spectacle of the Scotch express backin
ireitably into King’s Cross after being
recalled by an S.0.8. at Potters Bar.
This alone would justify the existence of
the new regional station,
0000

RADIO CORPORATION OF PORTUGAL.

On April 13th a private conmipany
known as the Radio Corporation of Portu
gal wus registered with « nominal capital
of £100 in £1 shaves, to acquire all or
any of the inferests in the nndertaking
and  business known as the Companhia
Portuguesa Radio Marconi and the pro-
perties and linbilities thereot. Registered
oftice : 9, Essex Street. Strand, W.(.2.

POWER TRANSMISSION BY
WIRELESS.

Tn view of the reports from America
regarding the development of valves for
use on ultra-short wavelensths and the
accompanying speculation on the possi-
bility of employing wireless for the traus-
mission of power, the General Electric
Company, Ltd., have issned an interesi-
g statement regarding experiments i
the same direction now bemp made iu
this country

For a lonz time tests have heen carvied
out in the construction of valves handling
enormous  power; for instance, Osram
valves capable of dealing with an input
of 20 k\W. are now in actual commercial
use.  The research labhoratories respon
sible fur the desion of these valves ware
aiming at wavelengihs far helow those at

A Good Record.

That no Jjewer than 47 meetings have heen
held during the past year was the encouraging
report ol the retiring hoi. secretary at the
annal general meeting of the North Middlesex
Radio Society on Marceh 28th. The yewr's pro-
gramme included visits to 2L0O, the Natioual
Physieal Laboratory and the Science Musewsu,
hesides two fleld daxs and the usual fortnightly
gatherings.  The election of officers and Con
niittee tor the fortlicoming year resulted as
follows :—President, Mr. T. Chapple; hon.
treasurer, Mr. . A. Crowel; hon. secretary,
Mr. J. It Laister; installition officer, Mr W.
Gartland; eommittee, Messrs.. L. (. Iolton,
L. . summers, H. A. Green and R. Kirlew.

The mectings of the Nociety are held fort-
nightly in Shaftesbury Hall, adjoining Bowes
Park Station, N., and visitors dre always wel-
conie. Ilon. secrgtary, Mr. E. 1I. Luaister Ld-
cliffe, Station Road, Winehmore 11ill, N.21.

0000

200 per Cent. Membership Increase.

At the first annnal general weeting of the
Wigan and-Distriet ‘Lechnical College Raidio So
ciety on April 4th the secretary's report diselosed
an inerease in membership from 41 on December
2nd, 1927, to 127 on April 3rd lust—an increase
of more than 200 per cent. in four months.
Eight ineetings were beld during this time and
the average attendance was 65. Outstanding
lectures have been the Presidential Address hy
Mr. Hatlow on Wave Transmission -and Irof
Marchant’s address on  Beam Wireless. The
treagurer’s report showed a fair eredit halanee.
With the revised subseription of rates of 5/-
for full members and 2z for junier 1meinbers,
the Committee faces the coming session with
confidenee.  Mr. Harlow consented to he re-
glected president for the sccomt session. At
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LIGHTNING TO
ORDER. The trans-
former seen in the
two larger photo=
graphs is installed at
the Ferranti works in
the producrion of high

voltage flashes sothat
wireless and other

apparatus may be tested under thunderstorm conditions.

generated pressure to one niillion volts,

present in commercial use with the possi
bility in mind of employing wireless for
transmitting power. It must be appre-
ciated, however, that the power necessary
for signal work over the longest distance
by modern methods of transmission is
infinitesimal compared with that requived
for lighting and other industrial puiposes.

WEDNESDAY, APRIL 25th,
Muswell 11ill and Distiict Radso Socivty.
At 8 pan. de Tollington School, Tother
down. Demonstration of the Igrani
Newtro-Regenerative Short-Wave Recriver.
K. Amplification on 15 melres.)
North Middlesgx Radio Society.—At '8 pom.
H At Sheftesbury MNall, Bowes Iarle, N.
: Lecture: " Capacily Measurement - wilk
¥ the Neon Tube,” by Mr. R. Kirlew, :
I South Croydon and District” Radio Socicty. 2
R 1t 8pu. At the Surrey Drovers’ Iotel. d
Lecture «nd Demonstration by thé I'resi
: dent, Mr. }H. R. Rivers-Meore, B.Sc.
£ Tottenham Wireless Society.—Adt 8 p.m.
‘ At the Institute, 10, Bruce Grove. It
: monstralion of the Igremic gramophonc
pick-up and amplifier, by Mr. Curlis, of
: tie Iyranic Electric Co., Tid.
THURSDAY, APRIL 26th.
Golders Green and Hendon Radio Societu.
-Fawey Dress Boell., At 8.15 pom. At
the Club Buall Room, Willifield ay.
Leuton and Leytongtone Radio Seciety.— At
8 p.m. At 452, High Road, E.10, Kle-
mentary Flectrieity.”
MONDAY, APRIL 3oth.
Croydon Wireless and Phygical Socicty—At
8 pm. At 5, Altyre Road, Eust Croy-
van.  Tegture: The Design and Ton-
struction of a Quality Wireless Receirer,
Ly Mr. d. C. Dale,

Hollovay  Litcrary , Institute Wirzless
o Society.—AtL 7.30 p.an. At Holleway
: Sehowl, Hilldrop Road, Camden Hoad,

N.7. Displauy of Mémbers' Sets,
TUESDAY, MAY 1st.
Houaslow and Distriet Wireleds Society.
At 8 powm. At Trinity Hall, Bulstrode
ftoad.  Dewmonstrition of Celestion Loud-

Speakers and Woodro Pick-up.

www. americanradiohistorv.com

The transformer raises the

Inset: the corona effect of the discharge.

RADIO BEACONS IN AMERICA.

The establishment of a chain of fortv
aircraft wireless heacons covering
approximately 8,000 miles of civil an-
ways is the project of the United States
Department of  Comumerce.

The civil aviation plans also provide
for a telephone service between airplanes.

S.

the conclusion of the formal business the even-
ing was given up to social activities. The
Socr(fty hins already been graced by n Iady vice-
president, and now a lady wmember has bheen
enrolled. Maore ladies are expected to follow
suit and will he very weleome.

Hon. secretiary, Mr. M. M. Das. B.Se., Liv
rary Street, Wigan.

o000

Southend Society’s Annual Dinner.

The aunnal dinner of the Southend and Dis-
trict Radio Society, held recently at Garon's

Restaurant, was the first oecaslon at which
lagies have attended the funection. A farge

gatnering .of meinbers and friends attended the
dinner, which was followed by a musical pro-
gramme. While thé guests assetnbled excellent
musical selections were provided by a moving
coil loud-speaker. The wusnal toasts were
honoured, and a presentation was made to the
popular chairman of the Society, Mr. H. 1I.
Burrows. -
Tlon. seeretary, Mre F. J.
House, Rochlord. Essex.
0000

Wallter, Kastwood

Leyton Society’'s New Headquarters.

The Leyton and Leytonstone Radio Socicty
held its first meeting at the new headquarters,
Grove House. 452, 1ligh Road, Leyton, E.10. on
April 5th. The meeting took the formm of «
““yuestion night.,” members seeking adviece on
a wide range of topies, from ecrystals to selen-
ium  cells.

The Society has plenty of room in the new
headgnarters, and a cordial ivitation is ex-
tended to all Wireless World readers in the
distriet to uttend the meetings.

Hon. seeretary, Mr. E. Boatright, 265, Mureli
son Road, E.10.
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THE ANODE FEED RESISTANCE SCHEMLE,

Applying it to Existing Sets.

(1O serious is the effect of interstage L.F. coupling, due
S to battery and other incidental resistances common

” to the anode circuits of several valves, that, prior to
the introduction of the anode feed resistance method dis-
cussed elsewhere in this issue, there was a distinct
tendency on the part of some designers to obviate all
possibility of such interaction by restricting the low-
frequency amplifier to a single stage. - Possibly it is
cowardly to shelve the problem of designing a stable
multivalve amplifier, but there can be little doubt that
the ** 1-L.F.”’ set, when submitted to the practical test
of actual demonstration before those with ears keen to
detect imperfections, gives a better performance than
the average set with two L.F. valves. This applies to
receivers with comparatively high-magnification stages,
when used under conditions i

By “RADIOPHARE.”

Nothing remains but to add the extra 2-mifd. by-pass
condenser (shown at C, and C, in the diagram) which
1s required for each anode circuit; one side is joined to
the low-potential end of the coupling component, and
the other to a convenient point on the common L.T.
negative lead. This procedure should be followed in
the anode circuits of the detector, first stage amplifier
(and second stage, if three L.I'. valves are used), but
the output valve connections need not be altered.

The value of the resistances is of some importance ;
generally speaking, it should be not less than 20,000
ohms if full benefit is to be obtained. This at once
brings yp the question of voltage drop, as the addition
of the resistance will reduce the electrical pressure actu-
ally applied to the valve. It will be convenient to

5 assume in the first place that

commonly prevailing, with we have surplus voltage at
an anode current source Ty our disposal, as may well be
o T

(battery or eliminator) hav- J the case when some 160 volts
ing an appreciable internal ! HT.g is applied to the last valve.
resistance. b If these conditions obtain, it

Now a given battery re- sh is advisable to join together
sistance may be insuofficient ; all the H.T. terminals of the
to produce actual howling |  {----- S set (except perhaps that sup-
in a two- or three-stage ] plying the H.IF. valve) and
amplifier, but still may i ==c, to regard the feed resist-
cause very serious distor- i ances as voltage reducers.
tion, brought about by low- o Their value may be calcu-
frequency reaction, although %30 lated with sufficient accuracy
individual stages may be as i with tlie help of information
near perfection as possible. | : given in the makers’ curves.
It is certain that this re- DET | Let us assume that it is de-
action effect is responsible 4 BT | sired to apply 120 volts to a
for a good deal of poor re- LT D.E.sb., that the supply is

production, and the inser-
tion of series feed resist-
ances—which are an almost
certain preventative—in the
anode circuits of detector and ecach L.F. valve (except
the output) can be confidently recommended to those
who have reason to be dissatisfied with the performance
of their sets from the point of view of quality. Although
the necessary additions are simple, it is considered that
some detailed information regarding the method of pro-
cedure will be of interest to a number of readers.

The positions of the extra resistances, marked R, and
R,, in a typical det.-2 L.F. set arc shown in the dia-
gram. - It will be seen that they are interposed between
the low-potential end (that end which is #ot connected
to plate) of whatever intervalve coupling component
may be used and the high-tension battery connection.
If this is borne in mind, no difficulty will be found in
making the addition, even by those who are unaccus-
tomed to following theoretical circuit diagrams. The
first step is to remove from the coupling component the
H.T. lead already mentioned, and then to replace it by
a connection to one side of the feed resistance, the other
side of which is joined to the original H.T. wire.

dotted lines.

L.F. oscillation and some forms of distortion may be prevented
by connecting resistances (R; and Ry) and extra by-pass condensers
(C; and Cj) in the anede circuits.
C, and C; are the usual H.T. shunt condensers.

160 volts, and that the valve
is biassed to 13 volts nega-
tive. Under these condi-
tions, and with the required
anode voltage, the curve shows that a current of about
1 milliampere will pass. The necessary resistance value
(in ohms) will be obtained if we divide ** volts to be
dropped *’ (the difference between the supply and the

The additions are shown in

desired voltage) by the current taken (in amps.). In
the case under consideration, the ‘‘volts to be

dropped *’ are 160 —120= 40 volts, while the current is
0.001 amp.; thus we get 40 0.00I=40,000 ohms.
Accordingly. a resistance of this value will be required.
In the above calculations other resistances in the cir-
cuit have been ignored. As far as transformer primaries
and chokes are concerned, this is permissible, and ‘with
resistance coupling there is no real need to reduce
voltage, so a 20,000-ohm resistor may be used.

Although at first sight the scheme under discussion
may seem {o be inapplicable when the customary 120
volts is uSed on all valves, this is not so in practice; it is
very seldom that the drop in anode voltages resulting
from the insertion of 20;000-ohm. {eed resistances will
have any bad effects.

» =06
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By W. B. MEDLANMI, B.Sc.,, AM.L.E.E.

Stray Coupling Caused by Wiring—A New Viewpoint.

P *HE wiring of receivers with
J_L several valves in cascade has

lately been receiving more
attention, and it is beginning to be
generally realised that however well
arvanged the wiring may be, there
always remains a certain degree of
undesirable coupling between the
various circuits. IZven when seem-
ingly adequate scrcening of the
stages is provided these defects may
not be sufhciently reduced when
using screened grid valve circuits, or when a high degree
of audiofrequency amplitication is required for opera-
tion of a moving coil speaker.

It is the purpose of the present article to point out
some of the fundamental defects of the standard method
of wiring, and to suggest a modified system which will
overcome them.

In Fig. 1 is shown a theoretical diagram of a four-
valve sel. Transformer coupling has been shown
throughout, with single battery supply, in order to

The ground covered by this article
is cntirely new and marks progress.
In it attention is drawn fo stray
couplings set up in receiver wiring
and which are still present in spite
of complete slage by slage screening.
How soon will the suggestions made
here bring about a new system of
wi ing?

current circuits, every one of which
should be entirely separate, electri-
callv, from all the others, in order
to avoid the interaction ot one stage
with another.  As a matter of fact,
even with carefully arranged wiring
to the various components there is
resistance, capacity,” and inductive
coupling between cach circuit and
every other one in varving degree.
The resistance coupling will be
considered first. In Fig. 1 the
paths of the anode circuit currents A, A,, A,, and A,
and of the grid circuit currents G, G,, G,, and G,, of
the four valves are shown by the arrow heads on the
wiring. It will be seen that the common H.T., —L.T.,
and negative bias wires inside the receiver, and also
the external battery leads, all form part of more than
one circuit, and with heavy outputs their resistance
may be sufficient to cause undesirable interaction, as
has recently been pointed out in The Wireless World.'
For example, the section B C of the common —L.T.

simplify the following analysis of the circuits. Alto- wire is actuallv part to all the eight A.C. (speech

gether there are, in Fig. 1, eight distinct alternating current carrying) circuits of the set. If the resistance

of this wire approaches

1 ohm, due possibly to a

Zy A Az AAgA3A, AL A A A, defective connection to the

e oy B L.T. terminal, to the use

} "y : of too fine a wire, or to-con-

MA»"_“"I_L nection of a common fila-

& Ay r ment resistance in this lead,

Ao measurable reaction effects

A = | will probably develop. The

F o 5 T | use of entirely separate H.T.

A Gt AAal G G2 AiAgRs| §1 Gy Gy AAz AgAsG1GGa Gyl . and bias supplies for the

o34 | last valve, and complete

Lg, G G, G Gy G Gi G Gy G Bias % screening of the stages will
| © not remedy the trouble.

Iig. 1.—Common paths of current distribution in a four-valve receiver.
between the points B and C carries the anode and grid circuit-speech currents of all four
valves and its resistance gives rise to a coupling between the amplifying stages.

A 27 .

' Battery Circuits in '\IEL
stage Amplifiers,” A. L. M.
Sowerhy, Feb. 15th, 1928.

The connecting lead
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Scientific Wiring.—

Internal inductive couplings, due to the wiring itself,
will now be traced. Referring again to Iig. 1, the
anode circuit of the last valve comprises the inductive
loop from the +H.T. terminal to D, anode, B, C, to
—H.T. The anode circuit of, say, the first valve con-
tains the inductive loop from the +H.T. {erminal, along
the common H.T. lead to E, anode, ¥, along the
common —L.T. lead to C, —H.T. For clearness,
these loops are shown diagrammatically in Fig 2, and

denoted by L, and L,
£ D respectively. It will be

+ J
H.T. seen that the loop L, is

L, @4 £

o | actually a part of the larger
F B C loop I, and flux in the
former must necessarily
Fig. 2.—Undesirable induc- link with the latter. It

tive coupling may also arise.
EF is the anode circuit of
the first valve of Fig. 1, and
DB that of the last valve.
The loops Ly and L are
formed and magnetic coup-
ling takes place petween the
circuits which will not be
prevented by stage
screening.

should be particularly noted
that complete screening of
the stages between D B
and E F (Fig. 2) will not
prevent this linkage of the
two hoops, which is, indeed,
inherent in the system of wiring by common connections.
Although only two anode circuit loops are shown, there
are similar inductive loops

common to all the anode B
circuits, every circuit being r—:;
linked permanently to every -
other one. In general these F c
‘linkages will not be reduced I B +
to any appreciable extent 5 BES
by the wuse of separate

H.T. supplies to all the
valves. For instance, if
the wire from E (Fig. 2)
is taken back to a separate
+H.T. terminal situated a little above the existing one,
the two loops are still linked almost to the same extent.

It is evident that there are similar inductive loops
common to all the grid circuits, and also linkages
between each anode and every grid circuit. One
example of the latter type of linkage may be noted.
The anode loop of the last

Fig. 3.—Inductive coupling

between anode and grid cir-

cuits is brought about by

virtue of the common nega-
tive L.T. lead BC.

APRIL 25th, 1928.

and, in a similar way, other sections of this common
lead give further linkages between the other anode
circuits and the grid circuits.

It is curious that the lead one would least suspect,
namely, the common —L.T. bus bar, is or may be the
cause of a complicated series of resistance and inductive
couplings between everything and everything else.
This same wire leads also to considerable capacity
coupling between the anode and grid wiring of the
valves. This point is more conveniently dealt with
later.

Although only the defects of the common L.T. leads
have been dealt with at length, other couplings, both
resistance and inductive, due to other common leads,
may be noted on careful inspection of Fig. 1.

De-coupling Wiring System.

The couplings between circuits due to the wiring
may be entirely climinated by adopting the system
shown in Fig. 4. The new niethod is shown applied
to the same receiver as in Fig. 1 above for comparison
purposes. It will be seen that each circuit is wired
wholly independently of all other circuits, so that no
wire, at any point, carries more than the one current
belonging to its own circuit. Thus it is evident that
no resistance coupling can occur whatever resistances
may be included anywhere in the wiring (up to the
point of connection to the common batterics).

Inductive couplings are eliminated by running the
go and return leads of each circuit very close together
throughout their length, and ensuring that the go and
return currents are exactly cqual. One convenient
method, suitable for all the wiring, other than the
wires direct to the anodes and grids, is to use twin flex,
the circuits being run independently right through to
the terminals of the batteries. To facilitate connection
to the batteries the common ends, in this case four at
each point, may be secured to a spade terminal for
insertion under the corresponding battery terminal. If
the circuits are slightly spaced, say, 1in. apart, there
will be practically no inductive couplings when using
twin flex. The reason for this is that the current cir-
culates in opposite directions round the tiny adjacent

valve is from +H.T., D,
anode, B, C, to -H.T.

The grid loop of the first
grid circuit is from the
+bias terminal to C, B, F,
G, to the —bias terminal.
These two loops are induc-

tively interconnected in
virtue of the common
~L.T. lead B C, what-

ever may be the distribu-
tion of the rest of the wiring,

as may be more clearly

seen from their diagram-

matic representation in Fig.
3. The section B C of the
common ~L.T. bus bar

t—
BIAS

links the last anode circuit
with all the grid circuits;

Fig. 4.—Circuit of the receiver shown in Fig. 1, with modified wiring to eliminate stray couplings.
Each valve circuit is ‘wired wholly independently.

A 28
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Sc.entific Wiring.—

loops in the flex, as shown in Fig. 5; thus the external
ficld due to one loop is cancelled by the oppositely
directed field, due to the adjacent loops at all points
a short distance away from the wires.

An ideal form of wiring would consist of flexible, or
bendable, concentric conductors, as shown in secction
i Fig. 6, the outer cylindrical conductor being con-
nected in every case 1o ils proper negative filament
terminal of the valve holder. The capacity between
these go and return wires
is not at all harmful, how-
ever great it may be.

As  suitable concentric
wires are not at present
available, twin flex provides
a very ecfficient substitute.
On account of dielectric losses and high capacity, flex
should not be used for the wiring to the grids (such as
A B, Fig. 4) of the valves. The direct grid wires should
be made as short and as thin as possible.  In addition,
the return wire connecting the secondary of a trans-
former to its negative bias
should be run parallel and
very close to its grid wire,
i.e., in Fig. 4, wires such as
C D should run close to
A B to 1educe the arca of
the inductive loop to a
minimum.  The only limit
to the closeness of these
wires 1s, of course, the
capacity between them, and
this is often overestimated.  The capacity between two
bare or enamclled wires spaced lin. apart is approxi-
matety 0.5 micromicrofarads per inch length with No.
30 S.W.G. wires, and 0.75 micromicrofarads per inch

et oy Lo e oot

Fig. 5.~ Twin flex when

used for battery connections

avoids the setting up of in-
ductive coup:ings.

INNER LEAD
OUTER LEAD

Fig. 6.—The ideal form of
receiver connectirg wire. Jt
consists of concentric con-
duciors as a wire and tube.

with No. 20 S'W.G. wires. The close running of these
grid wires is important
not only to reduce magnetic
E soov £ lin; but also to
Qi) couphings, d !

i A B o5 reduce the external clectric
| v °G ] \ ¢
@mﬂ(l)n\}mm‘i field round the *“live

g o grid wire, the latter being

the more important con-
sideration in the grid cir-
cuits.  Exactly the same
applies to the live portions,
such as I F and G H of

To show this capacity

Fig. 7.—Stray capacity
couplings must not te over-
iooked. In this diagram the
clectric field existing be-
tween the wires AB, CD and
EF, GH of Fig. 4 is shown.

the anode circuit wiring.
coupling effect more clearly
a rough diagram of the elec-
tric  field associated with
the wires A B, C D, and
EF, G H. is given in Fig.
7 for the close wiring, and

in Fig. 8 for the normal

spaced  wiring, at  the

mstant when the potential ] )
of the anode is, say. +20  &fiis vetwern the prid and

plate of the third valve of

Fig. 4. This is, however,

limited when GH, which is

earth connected, is close to
EF.

volts and that of the grid
—1 volt with respect to the
filament.
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In Fig. 7 there is practically no capacity coupling
between the anode lead E F and the grid lead A B.
The variation of grid potential from zero is much less
than that of the anode, so that there is little tendency
for the field from E F to spread out to A B, while there
is a conductor (G H) at zero potential much nearer to
L F thanis A B.  With the normal wiring arrangement
of Fig. 8, on the other hand, there appears a con-

]
FL' ;—|I~——:ﬁ_('
Ll_,T. 8iAs =

Fig. 9.—Modified interstage resistance ccupling. The condenser
C is introduced between the negative H.T. lead and the filament
end of the grid leak.

siderable capacity effect between the anode wiring E F
and the grid wiring A B. The field from the former
ends (o a large extent on the latter, as it is near zero
potential and also closer to E F than is the common
L.T. bus bar D H. Thus, as stated above, the position
of the —L.T. bus bar controls to quite a large extent
the capacity interactions of the ““ live ”’ parts of the
circuits.  Quite small changes in the location of the so-
called ** dead " wires of the receiver may lead to exten-
sive changes in the clectric field distribution.

De-couplini Wiring for Grid Leak Capacity Couplings.

With these couplings, which comprise the tuned
anode circuit for H.F. amplification and choke or
resistence couplings for L.F. amplification, the various
A.C. circuils cannot be kept entirely separate.  The
reason for this is, of course, that the grid leak must
be common both to the grid circuit of one valve and
to the anode circuit of the preceding valve. With
these circuits it is preferable to complete the anode
circuit path through the leak by means of a condenser,
as shown at C in Fig. 9, connected between the nega-
tive bias lead and the H.T. lead returning to the pre-
ceding valve filament. The complete wiring for this
type ol coupling is shown in Fig. 9. The connections
are very nearly the same as one is familiar with in the
normal diagrams for a stage of resistance-capacity
coupling, the differences being :-—

(1) The negative L.T. (and also the + L.T.) terminals
of the valves are not joined together directly, but are
given independent close run, go and return, paths to
the battery terminals.

(2) The H.T. has also a separate close run circuit,
the negative H.T. connection ending at the negative
L.T. terminal of the first valve holder. This wire
must be run as close as possible to the positive H.T.
wire right through to the actual anode terminal of the
valve holder. It must also be run very close to the

www-americanradiohistorv-com
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Fig. 10.—Method of wiring four-valve recciver in order to eliminate stray inductive and capacitative couplings as well as removing
the coupting effect arising from battery resistance.

cross wiring from anode to grid. In actval practice
the latter wiring would be completed first, and the H.T.
avires deviated if necessary in order to shadow the anode
grid wires.

(3) The return cross connection between the valves
is supplied by a condenser wired as close as possible
to the leak wiring and joined to the negative H.T.
lead close to the point at which the leak 1s joined to
the grid wire. ’

(4) The grid Dias is given an independent go and
return path of close run wiring.

(5) Each filament resistance is connected in series
with the negative lead of its proper circuit and not in
the usual position.  This does not lead to any dis-
turbance of the grid potential if the resistance is
alteved, as would be the case with the normal connec-
tions were the resistance transferred to the negative
side of the filament leg.

Common Battery Receivers.

Whie the methods outlined above, when carefully
applied, eliminate practically all undesirable couplings
due to the internal wiring and to the battery leads,
there remains the resistance coupling due to the batteries
(or mains units) themselves when common H.T. and
bias supplies arc used. The most practicable method of

eliminating the effect of this coupling has been given
in The Wireless World,* and this method is shown in
Fig. 10, applied, as an example, to a four-valve
veceiver using the de-coupling svstem of wiring.

As this article is merely intended to illustrate certain
wiring principles, no constructional details, or values
of such components as condensers and resistances are
given.  With suitable values of components multi-
valve sets wired on the lines of Fig. 10 may be built
for very large amplifications to run satisfactouly from
a single H.T. bias and L.T. supply. The process of
wiring a set on these lines is easy and rapid, and mis-
takes are less likely to occur as the circuits can be wired
one at a time complelely and independently; the
method gives also complete flexibility as regards the
battery supply to any single valve or group of valves,
a point of interest {o the experimenter.

In conclusion, the author many mention that he first
tried out the system described above some two years
ago in a ten-valve supersonic heterodyne receiver.
Using comimon batteries and a negative bias on all
valves (the least value used was three volis on the
H.F. and intermediate frequency amplifiers) the set was
unusually stable.

¢ Low I'requency Ogcxllaxtlorl,” Jan. 4th, 1928,

The Tudor Accumulator Co.. Ttd., 7 " e SR | AT ZR e ) J. Dyson- & Co.. Tid., St. Siephens’
Parnmeadow Works. Dukinfield, Man- Tfouse, 2, Coleman Street. London, E.C.2.
chester. Complete illustrated list of all CATALOGUES tilustrated leaflet of *‘ (Godwinex ™ radio
radio batteries, including slow-discharge RECEIVED. sets, “‘ Microtune " condensers and *“ Air-
and unspillable cells. - max” low-loss coils and ILF. cholkes.

et Bhon Bloss Btne Bap don Hy BN —ea—s N s B I & Waley, Legh, 103, Kingswiy
I"[ar;ﬁs RO.(,)]ad, a;,seyt;n,el'\Lonctl)on, E.10. Tondon, W.C.2 Ilustrated leaflet with
Pooklet describing  Eton* wet-cell H.T. \. F. Bulgin & Co.. 911, Cursitor 10 circuit diagrams showing how to con-

Street, T.ondon,
catalogue of

halteries with porous pots and sac ele-
ments; fully iHustrated, with data in
conne~tion with chemical reactions taking

placa in the cells and discharge tests. solies.

1.C.4.
“ Decko,”
and ““Conmipeta”” components und acces:

rect the new R.L-Varley components.

Ferranti, Lid., Hollinwood, Lancashire.
Leaflet showing current-carrying capaeity
and prices of Ferranti power rcsistances.
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A Review of the

“ERA’ GRAMOPHONE MOTOR.

This electric motor is of French manu
facture, and is obtainable in this country
from The Cromwell Engineering Com-
pany, 81, Oxford Avenue, Merton I'ark,
London, S.W.20. Ti is suitable for A.C.
or D.C. mains, and the price is £10
for a supply voltage of 115. For voltages
between 115 and 250 a variable resist-
ance can be supplied for an additional
15s.; this may be seen in the accompany
ing photograph in which the motor and
turntable have heen detached from the
basehoard.

I'he turntable is a machined aluminium
casling with a raised driving vim of about
6in. diameter on the underside. The

S Eira "
motor with variable resistance for volt-
ages from 115 to 250.

universal electric gramophone

motor itself is pivoled and a rubler fric-
tion wheel is held in contact with the
driving rim, the tension being applied by
a light coil spring attached to the car-
caso of the motor. The advantage of this
method is that the motor is under con-
stant load, the speed regulutor being
driven off the turntable spindle. The
governor is of the friction type used in
clockwork motors.

A vesistinee lunp in series with the
motor protects the windings from short-
circuit and gives excellent current regula-

tion. When running normally the current
is 0.4 amp and this rises only to 0.41
amp. when the motor is deliberately

stopped Ly hand; the starting currvent
is, thercfore. only 10inA, higher than the
normal running current, and the current
while playing must lie somewhere between
thiese limits,

A 3L

Latest Products of the

A test of several hours’ duration
showed the molor to be cool running
and silent.

cobo

TRIX VALVE HOLDERS.

Two new types have recently been

introduced by Messrs. livic J. Lever
Ltd., 33. Clerkenwell Green, London.
L.C.1. The Red-Leg Rigid type mounted

Trix * Rigid " and ¢ Anti-microphonic”
valve holders,

on a square moulded base is provided with
hexagon nut terminals, and the legs ure
insulated with red and black sleeves, the
red sleeve indicating the anode.

The other type is the Anti-Microphonic
valve-holder which sells at 1s. 3d. Con-
nections may be made fo terminals or
soldering tags, both of which are pro-
vided. The suspension springs are in-
tegral with the soldering tags, and the
riveted joints to the sockets are soldered
over to ensure continuity. Slops are
provided {o limit the movement of ths
kelder when withdrawing a valve.

‘“Chakophone '’ accumulator capacity indicators for H.T. and
L.T.; both switch-board and flush mounting types are shown
together with one-hole fixing push switch,

www americanradiohistorv com
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ACCUMULATOR CAPACITY
INDICATORS.

Assuming that the acid in a lead ac-
cumulator cell is of the correct specific
gravity, the terminal voltage of tle cell
may be taken as an indication of the
stute of plates; thus a fully-charged cell
has un E.M.F. of just over 2 volts, which
fulls to 1.8 in the discharged condition.
A voltmeter may, therefore, be used to
indicale the condition of an accumulator,
and this principle has been made use of
by the Eagle FEngineering Co., Ltd..
Fagle Works, Warwick, in their series of
** Chakophone ' accumulator capacity in-
dicators.  The scale, instead of Dleing
calibrated in volis is sub-divided into
three regions marked “ Low.” “* Medium
and “Full,”” eachh band heing given a
distinctive colour. A simple test re-
vealed that the ved or ‘““Low’’ region
covers a range of 1.5 to 1.7, the orange
or “*Medinm,”” 1.7 to 2.4, and the blue
or “Full,” 2.4 to 2.7 volts per cell. The
latter  range, representing maxnnum
potential, is for wuse while the lattery
1s on charge, and indicates <wlen the
charge should be stopped.

The full-scale current is about 100 mA.
so that it 1s inadvisable to leave the
meter permanently connected across the
batteries. In the swilchboard tvpe a
press-hutlon is incorporated in the top
of the instrument, and a separate one-
hole fixing push-button is included with
the flush-iounting {ype.

The L.T. type
gives ample warn-
ing before the fila-
ment current runs
down, and the
H.T. type must be
the means of
saving many accu
mulator H.T. but-
teries from ruin;
too often a battery
is left in service
until signals fade
away and three or
four complete dis-

charges of this
nature are suffi-
cient to damage
the small platez

beyvond repair.
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News from All Quarters :

By Our Special Correspondent,

A New ‘Flying Squad.”—Broadcasting the Derby.—International « S.0.S.” Calls.—
The Talks Syllabus.—More About Continental Relays.

A New B.B.C. Van

To the fleet of B.B.C. vehicles now
roaming the country on various duties,
such as the measurement of signal strength
and the conveyance of amplifying eqguip-
ment, there is now added a new van of
singular interest. I hope to be able to
say more about it next week, but in the
ineantime I am permitted to state that
this van intvoduces new methods 1 the
development of outside broadeasting.

0000

Flying Squad of the Future.

The need of such a van huas more than
once been pointed out in these columns.
Some form of mobile microphone and
amplifier plant, capable of being trans-
ported at u 1moment’s notice to the scene
of a good * news-story,” is essential if
outside broadcasting is to occupy an im-
portant place in the programmes of the
future.

The ideal “ 0.B.”’ arrangement would
provide for a B.B.C. flying squad
equipped with a number of high-speed
vans carrying short-wave transmitters.

cooo
Staggering Possibilities.

The new van is not a wireless trans-
mitter, but is designed for linking up
with the neavest t{elephone line and
thence with Savoy Hill or the local main
station. The need of a telephone line
may restrict the van’s usefulness to some

extent, but even so, 1its possibilities
are ralner staggering, mnot to say
embarrassing.

0000

Scouring the Country.

In effect, the “ O0.B.” department
nmight develop into a great eavesdropping
organisation scouring the country in com-
petition with the newspapers to provide
the public with ears on the spot where-
ever an accident or some other event of
human interest occurred.

Luckless passengers stepping off ocean
liners at Liverpool or Southampton might
be asked fo ‘say a few words " into the
gaping microphone, and there might come
a time when an *“ 0.B.”” van would follow
hot. on the heels of every ambulance and
fire engine.

FUTURE FEATURES.
London and Daventry (5XX).
Avrin 29111.—Band  Concert  and

Vocalists.

Avrpir 30tn.—“The  Rheingold,”
relayed from Covent Garden.
{Act 1)

Daventry Experimental (5GB).

May 1st.—¢ May Day” or “ The
Little Gipsy,” a musical play
by David Garrick and Arne,
revised and adapted by Julian
Herbage and Perceval Graves.

Mav 2xp.—Vaudeville Programme.

May 3rp.—DMilitary Band Concert
and Vocalist,

May 41— Duffy,” a play by R.
Morton Nance.

May 5ru.—Kye-witness Account of
the British Hard Court Cham-
pionship Finals (from Bourne-

mouth). Light Orchestral
Music.
Arrin  29rm. — String  Orchestral

Programme and Soloists.

Avrin 301i.—Ballad Concert.

May 1st.—The Royal Phitharmonic
Society’s Eighth Concert re-
layed from the Queen’s Hall,
conducted by Sir Hamilton
Hurty.

Miy 2xp.—‘“TFeed the Brute,” a
play by George Paston.

May 3uep.—Avts Theatre Club Con-
cert.

May 4ra.—Vaudeville Programine.

May 5rm. — Recital by DMark
Raphael (baritone) and Edward
Isaacs (pianoforte).

Cardift.

Avrnir 30rs.—Light Orvchestral Con-
cert relayed from the National
Museum of Wales.

Manchester. H

May Ist.—*“ Manchester Man and
Liverpool Gentleman,” a de-
bate between Sir Edwin Stock-
ton (Manchester) and Sir Ar-

nold Ruston {Liverpool).
Chairman : Mr. Ben Turner.
Newcastle.

May 1st.—* Robbery,” a play by
John English.

wwWw.americanradiohistorv.com

Broadcasting the Derby.

On the other hand, the broadeasting
authorities might exercise a wise restraint
in handling the new facilities and thus
save the pastime of listening from becom-
ing a waking nightmare.

During the coming summer the new
van will deal chiefly with sporting events.
It will probably be used to give us a
realistic picture of the Derby.

coo0o0

The Secref Out?

From a Dublin paper :—

“The fact is simply this, and it may
be a fact which broadcasters in general
do not much appreciate, and, therefore,
say very little about, that what is really
wanted tc make broadcast programmes a
success, and, indeed, the only thing that
is wanted, and the only thing that can
make hroadcasting a success in the future,
is Kecellence.”’

0000

Controversy !

Controversy of the most vitriolic kind
is not unknown on the football field, so
it seems likely that the debate on ‘ Asso-
ciation Football,”” to be broadcast from
Newcastle on May 4th, may have some
exciting moments. The protagouists are
the captains of the Newcastle United and
Sunderland teams respectively.

I think a referce might have been
introduced to make the sparks fly and take
the final knock-out.

cooo

Poultry.

Poultry-lovers—do people love poultry?
—should make a point of listening to a
series of talks from 2LO on pouliry-
keeping, beginning on May 3vd. The
spedker will be Mr. . Y. Broomhead.

cooo

Cecil Lewis’s Scottish Disciple.

One of the most interesting of the
many experiments that have been made
in the technique of writing or adapting
plays or stories for microphone presenta-
tion was that which the well-known radio
playwright, Cecil Lewis, made in his
narrative-cum-dramatic adaptation of Con-
rad’s famous novel, ‘“Lord Jim,” which
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had a ““yepeat” performance fron 2LO
the other night. In My, Lewis's hands
this iden of a straightforward story told
by a narrator lefore the microphone fud-
ing suddenly here and there into scrups
of drama which are plaved out and give
place again to the voice of the narrator
so that the thread of the story is carried
unbroken through the whole production,
has achieved a striking success. Hitherto
the idea has nol been followed to any
great extent, but a successful Scottish
writer for the microphone, Arthur Black,
has adapied it in his lafest production,
‘“Sandy McRowe,” which is to be per-
formed 'in the Aberdcen studio on May
8th by the Aberdeen Radio Players.
0000
Evensong in Edinburgh.

During the summer months the Edin
burgh station is to relay the Evensong
service from St. Mary’s Cathedral, Edin-
burgh, on Thursdays, at 4 p.m., instead
of the service from Westminster Abbey.
The first broadeast is on May 3rd.

ocoo

S.0.8. Messages.

The recent broadeasting from 21.0 of
an 8.0.5. message in Italian for the benefit
of a traveller in Ifaly calls {o mind the
international vualue of distress culls and
the steps which are being taken {owards
securing reciprocity among the nations.

The Union Internationale de Radio-
phonie at Geneva is giving aftention to
the guestion, and it is probable that at
the next meeting a plan will be devised
whereby the countries of Kurope will be
able to co-operate.

Under this plan an 8.0.8. from, say,
Clapham, {o a wanderer in Berlin, would
be passed on by the B.R.C. to the authori-
ties ut Koemgswusterhuusen and broad-
cast from that station. The B.B.C.
would, of course, reciprocate in the case
of 5.0.5. culls from Germany for people
believed to be in Englund,

ocooco

An Interesting Revival.

“Feed the Brute,” a one-act play by
George Paston, will be broadcast from
5GB on May 2nd. Tt was first produced
at the Royally Theatre, London, twenty
vears ago.

[eRoNoxe]

The Talks Programme.

Talks and lectures to he given from
B.B.C. sthtions covering the period up to
July are described in a new syllabus just
issued. Listeners who succumb to wander-
lust at this time of the year should find
a special interest in tlie series of talks
on Tuesday afternoons entitled “¢ Holi-

- days Abroad,” and the six talks, starting
on April 21st, on ‘“ Holidayvs in Britain.”

Other subjects to be dealt with include
* Common Garden Animals,” ¢ Finance
in the Modern World,” * The Psychology
of ¥ood and Dress,” ‘“ Modern Trans-
port,” and “ Chemistry in Daily Life.”

Several well-known names fizure in the
syllabus, including those of the Right
Hon. Philip Snowden, M.P., Mr. J. M.
Keynes, and Edward Shanks. Re-
appearing in the syllabus are the familiar
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nammes of Siv Walford Davies, Buasil
Raine, Desmond  MacCarthy James
Agate, G A, Atkinson, and Percy
Scholes.

ocoQ

Continental Relays.

Postal experts of many counlries are
meeting at the Hague tlus week to con-
sider, among other things, the establish
ment on the Continent of a nelwork of

telephone lines to facilitate the inter-
national exchange of Dbroadcast pro-

granumes.
At the present time a Contineutal relay

“of the kind we sampled last month can

only be staged after rather wearisome

The
the

MUSIC IN FLEET STREET.
¢ Everyman Portable ** picking up
2L O lunch-hour programme.

negotiation in regard to the use of and
payment for the various telephone lines
mvolved. The representatives at the
Hague hope to simplify the business hy
standardisig the arrangements as far as
possible, giving everv nation an oppor-
tunity to avail itself of foreign talent
at short notice.

Mr. Arthur Burrows, of the Union
Tnternationale de Radiophonie, is attend-
g the meeting.

co0O0

Money from Music.

I wonder how many listeners, locking
hack over the last two or three years, huve
discovered that the B.B.C. programmes
have helped them to make money. Among
these listeners I do not include the
millionaires in the wireless trade, but the
ordinary people, described, so brilliantly
in the B.B.C. education report as those

www americanradiohistorv com
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who feel disinclined in the evenings to
do more than go home, smake a pipe, read
the paper, or play a quiet game.

Cuan they cock a knowing eye towards
a well-darned family stocking filled with
sheckels?  Can they sav: ““ The Beet-
hoven symphony on Wednesday last
brought in 5s. 114d.” 7 or ¢ Schubert is
always good for a shiliing 7

0000

New Vistas of Prosperity.

I confess that this aspect of mnsical
experience had not been brought home to
me until a day or two ugo when I picked
up a Canadian radio jouwrnal which opened
up new vistas of prosperity on the very
first page.

A writer, animadverting on the cheap-
ness of radio reception, dwelt upon the
emiwobling  influence of good music.
““From 1t comes a new outlook on life,
Probubly the good in their (the listeners)
character is  strengthened and their
material ambitions aroused iun the deter
mination {o get more money so as to be
able to see more of the good things in
life.”

So give us good musie, Savoy Hill,
and plenty of it!

0000
An Ambitious Scheme.

The B.B.C. announces that it is pro-
posed to give ut the symphony concerts
of the newly constiluted National Or
chestra of Wales every classical and
modern work worth performing; but the
programmes will be so arranged that regu
Lur patrons may have as much variety as
possible. Thus, in one week a classicul
symphony concert will be given, in the
next a modern symphony, in the following
week a standard symphony concert, and
then a special concert to inchude either
a new symphony or a collection of new
works.

Throughout the present six-weeks’ seu-
son concerts are being given in the
National Museum, Cardift, as follows :
Monday, 1.0-1.45 p.m.; Tuesday, 4.0-5.0
p-m.; Wednesday, 1.0-1.45 p.m.; and
Saturday, 12.0-12.45 p.m.  The concerts
in the City Hall, Cardiff, will take place
on Thursdays and Saturdays from 7.45
to 10.0 p.m.

The public 1s to be admitied free of
charge to the National Museum Concerts,
while popular prices will be charged at
the two-a-week evening concerts in the
City Hall. Al the mid-day and afternoon
concerts will be hroadcast from the Cur-
diff station of the B.B.C., and the ma-
jority of the evening concerts, or parts of
them, will also be broadcust from the Cay-
diff and Swansea stations, with occa-
sionul relays to Daventry (5GB).

oooo

A “Grand Little Opera.”

Listeners may recall the charming music
of Alfred Reynolds m  “° Lionel and
Clarissa ” and “ Riverside Nights,* both
of which have been broadcast from 2LO.

A programme of his works will be heard
from Belfast on May 2nd and will include
‘“The Policeman's Serenade,” described
as a ‘‘ grand little opera,” and his scttings
to A. P. Herbert’s witty *“ She Shanties.”
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LETTERS TO THE EDITOR.

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

Correspondence skould 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,

«“ELECTRIC SUPPLY.”

Sir,—Your correspondent “John Bull's 7’ readiness to find
a wrumble certainly justifies his choice of a nom de plime, and
it 1s surprising that one who uses it should not realise that
the “ fine profit’’ about which I am supposed to he ‘‘ bubbling
over " is more apparent than real, since I can hardly realise
it in cush without sacrificing the convenience and cheapness of
mains H.T. supply. 5

I could bear this imputafion against my common sense with
fortitude, but modesty compels me to disclaim the credit for
having got something for nothing out of a municipal authority!
The Supply Company is merely a dividend-paying concern man-
aged by business men to whom a saving in transmission costs
is presumably well worth a few gunineas’ worth of apparatus
here and there—an ‘ impression ”” which “John Bull” will
perhiaps admit to be strengthened by the fact that in future we
are to pay 1d. a unit less for our light. -

1f this does not ‘“encourage’” him, perhaps he will find a
grain of comfort in the news that at the moment the gift
eliminator is out of action! “SATISFIED.

Barnet,

April 11th, 1928.

Sir,—With regard to the letter in your issue of April 1lth
from ¢ John Ball,” as a very old reuder I have always en-
joyed the spirit of the letters in the correspondence pages ‘and
their tfreedom from bitter personal aitacks.

I do think * John Bull’s ** letter reads like ** sour grapes.”

I do not know who * Satisfied’’ is, but I feel sure that his
letter was not intended as an outlet for his ‘ bubbling glee ™
on having his apparatus exchanged.

In any event, * John Bull’s ™ conclusions are not necessarily
correct.

If I am not mistaken, Barnet is supplied by the North Metro-
politan Electric Supply Co., which is not a municipal trading
body at all, and has no direct connection with ratepayers, as
such.

Secondly, ¢ Satisfied ’ is entitled to e placed in the position
he enjoyed prior to the changeover from D.C. to A.C. regard-
less of whether his existing apparatus was worth one-tenth or
one-hundredth part the commercial value of the new apparatus.
As “John Bull 7 probably kunows, these change-overs are not
nmade by any hasty decisions of the suppliers, but ounly after
long and careful consideration of the present and future capital
and trading expenditure of the undertaking.

In conclusion, I should not he surprised, even although ¢ Satis-
fied ’* is now the proud possessor of £10 10s. worth of appuratus
plus an A.C. supply, that he is getting better, or even the same,
vesults as he got with lhis home-made apparatus and a D.C.
supply. 3 J. H. MURISON.

London, N 8.

April 11th, 1928.
1S 56B A SUCCESS?

Sir,—When the Birmingham Station—56IT—was working I
never used more than two valves, detector and lst L.F., on a
three-valve set. I obtained full 1.S. strength on a B.S.A.
Kone. I now have a latest model five-valve set, and from the
five valves 1 do not get as much power from 5GB as I did from
5IT on two. I now think that the thousands of wireless
enthusiasts in Birmingham and district who have small sets
certainly have cause for complaint. I can also endovse *“ W. H.
McMillan’s * observation on fading. It is more the exception
than the rule to obtain ten consecutive minutes level strength.

Birmingham. SCHOOLMASTER.

April 4th, 1923.

5GB PROGRAMMES.

Sir,—I should like to endorse the whole of vour correspon-
dent Mr. W H. McMillan’s remarks on the transmission of
5GB as received in this district.

For scientitic research into the phenomenon of fading, the

Daventry Experimental station as an example would be ideal,
for the manifestation is truly terrific doring the hours after
sunset, fading, as your correspondent mentions, from a dis-
torted, almost inaudible minimum to a strength sufficient to
overload a super power valve with 150 volts on the plate, and
recurring every two or three minutes,

From what I have heard, this fading appears to affect a con-
siderable area of the densely populated districts of Lancashire,
making the value of the alternative programmes practically nil
to hsteners therein.

Surely this state of things does nut warrant expressions of
satisfaction with the working of 5GB from the chief engineer?
Blackpool. Lanes. A. K. McLERIE.

Apnl 4th, 1928.

TALKS.

Sir,—I must congratulate My, F. (3. Sackett on his excellent
letter on this subjeet in your issue of April 4th. Tet those who
seek information—read, and let us lislen to our musie.

I was astonished at the article by Herr Lion Feuchtwanger
in The Iadio Times of March 30th.

He states rather dogmalically that the future of broadcasting
lies in talks, but gives no good reason for his opinion.

I hope and feel confident that hLe is wrong. The only times
when I have felt differently have been when Mr. James Stephens
has read his stories to the microphone, but this is an exceptional
case; Mr. Stephens’ voice and diction are so individual that
half the pleasure would be lost in the printed word.

eading. MARGERET HOUSE.
April 4th, 1928,

B.B.C. DISTORTION.

Sir,—I have just read Mr. P. W. Purr’s letter in fo-day’s
issue, and I quite agree with what he says about 2LO. I
lave always, for over {welve months, found this station’s
quality so bad that speech is frequently unintelligible, and
everyone to whom I have spoken about it has noticed the sane
thing.

I should like to know if anyvone can explain the {ollowing
‘“ B.B.C. mysteries."’

Why is the tone of the announcer quite different from 5GB
and 5XX during a simultaneous broadcast such as the first
news bulletin?

Why do German stations of similar power to the B.B.C. main
stations come in at greater volume and with as good, if not
better, quality?

Why is the strength of 5GB not as good as when trans-
missions first started? The strength here on a crystal set with
a good outdoor aerial is not as good as 5XX on a short indoor
aerial, ' J. H. BALLENY.

Birmingham.

Apnil 4th, 1928.

Sir,—Could you tell me why British transmissions are subject
to blasting in spite of violent modifications of output effected
in the control room. On the other hand, T can run a German
station at a much greater volume than I ever run 21.0, aud a
broadcaster can howl, shriek, and shout and there is no blastiug
and no cutting off in the control room. Is it the German
microphone or their amplifier which is so vastly superior to
ours, or is it the general technique of their transnuission ?

On the subject of the control room, is it not possible to set
the amplifier so that it will not blast on the loudest trans-
missions and leave the modification in volume to he made by
the performers. It must be extremely annoying to a conductor,
e.g., Sir Henry Wood to know that his rendering of a piece of
music is subject to variation (a) by the limitations of {he
microphone and (b) by the interpretation pliced on the music
by some unknown amatenr in the control room.

Is it still necessary for the sake of the crystal user to transmit
the announcers at about the strength of a brass band. Surely
the reception end of broadcastinz has now advanced to a point
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when some relation might be maintained in the volume at which

we receive various classes of matter transmiticd, C. H.
Sutton, Surrey.

THE L.S.5 BRIGADE.

Sir,—TI note in your issuc of April 4th a letter from * Ilux,”
who mentions a statement of mine niade in a lecture at Man-
chester that “to obtain good loud-speaker veproduction the
volume should make couversation practically impossible.”
This is, of course, an isoluted statement forming part of a
longish argument; and T feel that I should like to explain just
what was meunt.

I wus developing the thesis that io obtain perfect reproduic-
tion it is necessary to work al the same volume as that at
which the original performance was heard. I was very caveful
to explain that this was theorctically impossible Yor a swall
room, and that the people who preferred to have a sort ot
ipinlature picture of the performance were perfectly entitled
to their view, but that of course such a miniature picture could
not be considered a reproduction : it is & very delightful theme,
but it did wot happen to be what 1 was talking about.

Replying to the main point of your correspondent's letter,
which is his view that 1t is not really sound to use a high-
power set for low-power purposes, this muast obviously depend
upon the point of view. If one is after Ligh clectrical effi.
ciency in the strict semse of the word, it is, of cowrse, a
foolish procedure.  Nevertheless, I recommended it very
strongly in my lecture; and I now repeat that recommendi-
tion for two reasons: (1) if one has a high-power set, one can
reproduce at high volume on occasions when it does appear
desirable; (2) the use of a high-power set for low-power work,
although not economical nor strictly efficient, does lead to
u very great improvement in quality, for reasons which I think
are fairly well known by now. P. K. TURNER.

Crofton Park,

April 3rd, 1928,

Bir,—With rcference to letter under the above heading, the
views expressed therein very lurgely agrec with my ow.

Being—from this point of view-—rather fortunately sitnated
in relation to 5XX and 5GB, I get consistently good results on
two valves, detector and one L.F. transformer-coupled, using
D.E.5B and D.E.5A valves, a high-class L.F. transtormer and
plenty of IL.T. from mains.

This set works a ‘“ Wireless World ’ moving coil loud.
speaker at a comfortable strength when the transmissions are
up to full value. . DANSIE.

Coventry,

April 3rd, 1928,

Sir,—1 agree with your correspondent *“ Flux ” when le
suggests that a loud-speaker should allow the ear to receive the
sume intensity of sound as it would pick up in, say, the concert
hall wherein the broadeast originated. But does he reulise
what this intensity is?

To give a crude example, the intensity of sound produced at
the back of the Queen’s Hall by an orchestra playing loudly is
enough to cause the programme sheet In one’s hand fo quiver
sensibly. I trust that “ Flux '’ does not require his P.M.6 to
cause this amount of noise, even from his good cone speaker.
He 1s probably content with much less sound; and he finds the
balance is not apparently upset; but he is wrong. Unfortun
ately the ear is not uniforinly sensitive to all frequencies, and
as intensity is reduced, a given ““ spectvum *’ of sound becomes
rapidly attenuated in the long-wave region, and the frequencies
round about 500 predominate. Lel * Flux *’ take a taxi in the
interval of a B.B.C. public concert from the concert hall to a
Ioud-speaker installation, making half a watt’s worth of noise,
and he will be forced to adinit thal the orchestral balance is not
as he left it.

May I congratulate you, Sir, ou the valuable work your paper
is doing in increasing the total volume of sound emitted from
the loud-speakers of this country. Unquestionably, practice is
all that is required for, the ear to enjoy broadcasting at a
proper volume. I, for one, practise diligently: programmes
will rattle in my hand. teacnps (if unchecked) on their shelves .
and (at the expense, admittedly, of a slight deafness), 1 have
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come to find that two L.S.5A"s working a sensitive coll-driven
cone are better than one. C. E. G. BAILEY.
Kensington, W.14,,
April 3rd, 1928.

Sir,—Your correspondent who sigus himsell ““ Flux "’ raises a
question ol great Importance tu large numbers of listeners.  His
demand appears so extremely reasonable that it is desirable
lo examine it closely.

The problem may be vestaiod thus. If we walk away from
some large and imposing object (say a hippopotamus or the
Albert Meworial) and look at it with one eye, we shall obtain
a series of views of diminishing size, all equally accurate in
their rendeving of colour coutrasts, Can we say the same sort
ol thing aliont wn open-air band performance from which we
steadily retreat, stopping one ear? ‘The answer, provided by
the American workers on such subjects, is that we cannot. We
shall find as we walk away thal the changes in actual pressine
on the ear are accompanied not only by changes in the loudness,
but also by changes in the character of the sound heard. Now, -
if the charvateristics of. a given electrical Lransmission system
are reually such as to convey to the ear the same intensities of
all frequency components as would be heunrd at some preferred
distance from an actual performance, for example, al 30 vards
from the band, then for owr preseni purposes we can ignore
the Americar workers and their vesults and give " Flux ” what
he wants,

But what ave the fucts? With the best loud-speakers, [ree
from resonaunce, the vesponse falls off very rapidly in tlie bass,
and it follows that if a steaightiorward amplifier with a sub-
stantially flat charactevistic is adjusted so as to vield ¢ 30-
vavds-from-the-hand ” volume over the middle and upper fre-
quency range (from which the general loudness will be mainly
estimated), the bass will be disproportionately weak, and the
result will be condemned as imperfect by a critical ear:
“Flux *’ himself condemns it by implication, in his enquiry as
to “‘ whether it is possible to use a moving-coil speaker with
small inputs and retain the admitted extra clavity aud frequency
range of this type of speaker.”

Now when the intensity of a complex sound becomes great
enough, the effect of the aural mechanism 1s to bring into
greater prominence the lower frequency regions of the sound.
Therefore, by increasing the overall intensity of reproduction, we
shall improve the balunce. This, I think, is the reason for the
attitude taken up by the adherents of large voluwe, of whon.
for the reasons given aubove, I am one. With loud-speakers
having a certain amount of true buss, free from resonance,
the argument may lead one to reproduce at a volume level
actually greater than one niight choose to hear during the
actual performance, but with many types of veed-driven cone
instruments having considerable resonance near the bass, a much
lower Jevel would give the best results.

We can now attempt to answer “‘Flux’s’ enquirv about
moving coil loud speakers with small inputs (very small inputs,
by the way, to judge frem his figures!). In order to retain
the correct proportion for ¢ 30-yards-from-the-band > audition
it would be necessary with existing moving-coil speakers to
intensify the bass in the amplifier, a process which could be
achieved by putting up the whole gain of the amplifier and
then deliberately suppressing all but the lowest frequencies.
Such a course would obviously only commend itseli to those
who, like your correspondent, object to the actual volume,
rather than to the expense of high power equipment. And it
should be remembered that such an arrangement would lubour
under the same difficulties as all others inasmuch as the correct
balance can only be obtuined for one particular intensity, i.e.,

if it is right for a bund it will be wrong for a vocalist. We
should have to re-cook the amplifier for each item. Nothing

that we can do will give us correct results unless we have an
absolutely perfect loud speaker and make a practice of re-
producing everything at studio level, retreating from the loud
speaker until the volume suits us. This, of course, is impossible
to achieve at home, or anywlere else for that matter, and we
all put up with results which arve necessarily imperfect. But
that even so the very finest results are atlained by getling as
near as we can lo this condition is the considered opinion of
South Kensington. TENWATT.
April Tth, 1928.
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The ** Wireless World” Supplies a Free Service of Technical Information.
The Service is subject fo the rules of the Departmenl, which are prinled below, these must

he striclly enforced, in

the

interests of readers themselves.

A selection of queries of general

interest is dealt with below, in some cases at greater length than would be possible in a lefter.

Low-Irequency Keaction.

My two-stage resistauce amplifier worked
well when first constructed, but ve-
cently an awnoying jaudt has de-
veloped ; signuls from the local station
vary in strength, with a more or less
regular time interval between the
periods of fuding. 1t seemed to me
that this was probably due to a high
resistance conncclion or to a faulty
anode resistance. However, a care-
ful point-to-point test fails to reveul
the trouble, and I should le greatly
obliged if you could offer any suy-
gestions. W. P. P

We think it probable that your trouble
is due to what may be described as in-
cipient * motor boating.” This is prob-
ably brought about by the development of
a high resistance in the H.T. battery, as
we take it from your letter that the
trouble did not manifest itself until the
amplifier had been in use for some time.
We suggest that you cannot do better
than apply the enode feed resistance
method of preventing L.F. oscillation and
““motor hoating,”” which is discussed else-
where in this week’s issue.

Q000

A Source of Leakage.

[ have recenily obtuined a wvoltmeter and
a milliammeter, and when conduct-
ing insulation tests with my receiver
(a circuit diugram of which is given
on the enclosed sheet) was perturbed
to find that there is a serious leakage
across the L.T. terminals. You will
nolice that each wvalve 1s fitted with
a separale rheostat; the insulation of
cuch of these appears to be perfect,
and no current passes when they are
turned to the *“off’' position. Cun
you give me any ideq as to how to
search for the trouble, as the ledkage
must vmpose « continuous drain on
my L.T. battery? G. E.

You lave neglected the fact that,
according to your diagram, the potentio-
meler used for controlling the detector

grid voltage is connected across the L.T.

bus-bars, and, as there is no battery

on-off switch, current will flow through
its winding even when the valve$ are

switched off. We do not think that there
is anv fault in the set, but as it is, of
course, undesirable that the L.T. battery

Fig. 1.—Modified potentiometer
connections.

RULES.

(1.} Only one question (which must deal
with a single specific point) can be answered.
Lelters must be concisely worded and headed
“ Information Department.”

(2.) Queries must be wrilten on one side
of the paper, and diagrams drawn on a
separate sheel. A self-addressed stamped
envelope must be enclosed for postal reply.

(3.) Designs or circuit diagrams for coni-
plete receivers cannot be given ; under present-
day conditions justice cannot be done lo
questions of this kind in the course of a letter.

(4.) Practical wiring plans cannot be sup-
plied or considered.

(5.) Designs for components such as L.F.
chokes, power transformers, efc.. cannot be
supplied.

(6.) Queries arising from the construction
or operation of receivers must be confined to
constructional sets described in ** The Wireless
World” or o standard manufacturers’
receivers.

Readers desiring informalion on matters
teyond the scope of the Information Depari-
ment are invited to submit suggestions regard-
ing subjects lo be trealed in future articles or
paragraphs.
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should be continuously discharging itself
through the potentiometer, we suggest
that vou should fit a switch in the L.T.
positive lead : or, move simply, that you
should join the potentiometer resistance
across the filament terminals of the de-
tector valve instead of across the battery
Jeads. This alteration is shown in Fig. 1,
in which the present connections of your
potentismeter are indicated by dotted
lines, and the recommended alteration in
full lines.
ccoo

L.T. from A.C. Supply Mains.

My veceiver is fitted with 2 L.S.5.1
valves in parallel as an outputl stage,
and in view of the heavy plament
current tul-en I propose to derive this
from the A.C. supply matins, using @
step - down  transformer. Ls  this
likely to prove satisfactory, please,
as [ have not seen this advocaled in
your journal? H. B.

It is practicable to light the filament
of a lust stage- amplifying valve from
nnrectified A.C., provided the valve used
has a thick filiment. It is necessary,
however, to take precautions to keep the
supply leads as far away as facilities will
permit from grid wires oscillatory cir-
cuits, and we suggest that it would ke
advisable to employ twisted flex or
parallel wires in close juxtaposition to
each other for the filament wiring.

co0Q

A Balanced Armature Unit.

I have bwilt up the straight logarithmic
horn described in your issue of No-
vember 23rd, 1927, and am now look-
ing for a suitable wnit to use in con-
junction with it. I notice that in the
article it is suggested that a balanced
armature movement will give best re-
sults; can you tell me where such
an instrument may be cbtained ?

' M. 8. L.

To the hest of our knowledge, there are
no balanced armature units sold in this
country in a form suitable for use with a
horn loud-speaker. However, good re-
sults will be obtained if you use un
ordinary unit.
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