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THE DISCOVERY OF ELECTRO-
MAGNETIC WAVES.

By Puicie R. Coursey, B.5c, AM.LLEE.

ForTNicHTLY

ERTZ'S researches, which even-
tually led to the discovery of
these waves, were commenced
in 1879, but with a somewhat
different object in view. In
that year a prize had been offered by the
Berlin Academy of Science for the investiga-
don of a problem invelving the experimental
establishment of a connection between electro-
ic forces and the polansation of
dielectrics. This research was not at first
successful, but in the course of these and
:.ub-.;.cqu:nt investigations, in 1886 and | 887,
several rather puzzling effects were nl:rserved
in the reaction between a primary circuit and
a secondary circuit, both of which contained
spark gaps. Contrary to expectation, it was
found that the primary was able to influence
the secondary and to cause sparks to occur
in it at very much ter distances than
were predicted from the then accepted views
of electrical forces.
Prior to this time, Maxwell had developed
a mathematical theory of electromagnetic
action, but at the time of Hertz's experiments
the walidity of this theory was not fully
recognised in Germany. Helmholtz had, by
making certain assumptions, also deduced
similar equations to those of Maxwell’s
theory, and it was largely to test the con-
sequences of these assumptions that Hertz's
experiments were undertaken. He was
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desirous of proving that electric displacements
in a dielectric (or dielectric ** polarisations,” as
they are also called) could produce the same
electromagnetic forces as the currents which
are equivalent to them. It was felt that if
this relation could be found, the truth of
Maxwell's equations would be more firmly
established, and, with it, the accuracy of the
theory—that light waves in the aether are
an electromagnetic phenomenon. The full
results of Hertz's researches, however, accom-
plished more than this, for they not only
established the connection that he was desirous
of proving, but at the same time showed the
actual presence of true waves in the aether,
produced, not by a source of light, but solely
by electromagnetic means.

Hertz's apparatus tock on many forms
during the course of his researches ; but it
will be sufficient for our purpose to describe
one of them.*

When an electric -:cu'v;h:nsilr:r,JI which may be
typified by a Leyden jar, is charged up to a
high putentlal and then suddenly discharged,
we obtain, as is well known, a spark between
the ends c}f the discha.rgjng rod as we approach
them to the jar. It had previously been
shown by prh Henry (1842) and others

* For t-hma dumnw iurt.hnr information an
excellent account of the ori axperiments ia
F"l-'ﬂ‘ll in Hertz's book * Elmtm': Wavea." (Trans.
ated into En%I:h by D. E. Jooee. Published by

llan & Co.)
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that such a discharge possessed an oscillatory

nature, provided that the resistance of the
discharge path was not too high. The oscilla-
tory nature of the discharge implies that the
electric charge stored up on the coatings of
the jar surges backwards and forwards from
one side to the other. It may, therefore, be
seen that the glass dielectric between the
coatings is alternately strained in one direction
and then in the other—that is, that the
dielectric strain is alternating in character.
The essential feature of Hertz's early apparatus
may be described as the opening out of the
coatings of a Leyden jar or similar condenser
and placing them as far
apart as possible, leaving
only air between them as
the dielectric. The two
coatings thus spread out
then become two metal
plates joined together bya
connecting wire, in the
. middle of which is placed
asmallsparkgap. Inorder
to maintain a succession
of oscillations in this con-
denser, the terminals of
the spark gap were con-
nected to an induction
coil, which thus served to
chargeupthetwoplatesto
a high voltage,after which
they could discharge
through the small spark gap between them.

The effect of this spreading out of the
plates of the condenser was to spread out the
alternating dielectric strains taking place in
the air between them. The result of Hertz's

iments was to show that these dielectric
strains could set up electromagnetic waves in
the aether which are propagated through
space with the velocity of lighty namely,
186,200 miles per second.

To detect the presence of these waves
Hertz made use of a small circle or rectangle
of wire of such a size that its natural electric
oscillation period was identical with the
natural oscillation frequency of his oscillator.
The circle or rectangle of wire included a

Dr. Heinvich Rudalph Hertz,

THE WIRELESS WORLD

minute spark gap at one point, and the
presence of the waves was indicated by the
occurrence of small sparks across its spark gap
when the receiving loop was placed in the
Ippropriate positions.

In order to obtain the best effects, this
* resonator,” as it is frequently called, must
have a certain size in relation to the oscillator,
so that, as mentioned above, they may
have the same oscillation period. In one of
Hertz's experiments the mr.:illamr consisted
of two square brass plates of 40 centimetres
side (=151"), connected together by a stout
copper wire 60 centimetres flppmmnutrjjr
2ft.) long. This wire
was broken by a small
spark gap in the centre.
‘The secondary circuit
suitable  for use with
this oscillator was either
a circle of 25 centi-
metres radius (13}"), or
a square of wire of 60
centimetres  side « (a
proximately 2ft.) In the
case of both these re-
sonators the spark gap
was adjustable by, means
of a micrometer screw,
and for convemience it
could be observed
through a lens in order
to detect minute sparks.

When the oscillator was set going, and
sparks were taking place regularly at its
spark gap, it was found that sparks were
observed in the resonator or secondary circuit
when it was in some positions relative to the
oscillator but not in others. Three chief
positions were defined by Hertz, namely,
first, with the secondary conductor with its
centre on the horizontal base line passing
through the spark gap of the oscillator and
its plane in the vertical plane passing through
the base line ; second, with the centre of the
secondary conductor still on the base line but
with its plane turned to be perpendicular to
the base line ; and, third, with the plane of
the secondary conductor turned down into

74
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THE DISCOVERY OF ELECTRO-MAGNETIC WAVES.

the horizontal position while maintaining its
centre still on the base line.

In the first position no sparks whatever
were observed in the secondary circuit. In
the second position sparks were observed in
the secondary circuit whenever the spark gap
was either above or below the horizontal

plane through the base line ; but no sparks
appeared when the spark gap was in the
plane of the base line. As the distance from
the oscillator was increased the length of the
sparks diminished, but they were observed up
to considerable distances. In the third position
the strongest sparks were observed when the
spark gap faced the oscillator, but they
diminished in intensity as the spark gap was

and to regularly reach a maximum intensity
and then die away again. By marking the
positions on the wire where maximum
sparking occurs, the wavelength of the
oscillation may easily be found.

Similar results may also be obtained by
reflecting the free waves in air by means nf
a large sheet of metal. By moving this metal
reflector to various distances from the oscilla-
tor, positions may easily be found at which the
reflected wave reinforces the direct wave,
producing a stationary wave in the space
between the oscillator and the reflector. By
using the resonator in a similar manner to

AN

moved from this position, reaching a minimum
value on the side farthest from the oscillator.

An interesting experiment may be per-
tormed with this _apparatus, illustrating the
formation of stationary waves on a wire,
For this purpose a convenient arrangement Is
to stretch up a horizontal bare copper wire
(which may be of any convenient size) con-
necting one end of it to a metal plate about
| foot square, placed parallel and close to one
of the oscillator plates, and leaving the far
end of the wire free and well insulated from
the earth. (Fig. 1.)

In order to obtain the best results, the
length of this wire must be adjusted so that
a whole number of wavelengths may be set
up in the wire as, in that case the wave, when
it reaches the end of the wire and is reflected
back again, is able to reinforce the direct wave
coming from the oscillator. For an oscillator
of the size described above good results may
wsually be obtained with a wire 8 metres
long (approximately 26° 3°). To detect the
presence of the waves in this wire the resonator
should be held in a plane passing through the
wire and preferably with its spark gap close
to the wire. As the resonator is moved along
the wire from one end to the other the
intensity of the sparks will be found to vary

Fig. 1.

that described above, the wavelength of the
oscillations may also be found by this method.
Besides simple reflection, a number of
other optical effects, such as refraction,
polarisation, etc., may fairly easily be demon-
strated, using apparatus of this Lype ; but for
purely experimental purposes, it is often more
convenient to utilise a somewhat more
sensitive receiver than the original micro-
meter spark gap and resonator used by Hertz.
For this purpose a small coherer or thermo-
electric détector may possibly be used with
good results. Some particulars of a simple
apparatus of this type will be given in a later

article,
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A HIGH POWER WIRELESS
TELEPHONY INSTALLATION

By Frank P. Swann.

Wireless men for and wide twere delighted with the opportunities for observing wireless
speech and music which were furnished to them by the Marconi Company’s station at

Chelmsford from February

23rd to Moarch Gth, and we feel sure that the following

description of the apparatus wsed will be of great interest not omly to these whe actually
heard some of the programmes but te all our readers.

N 1913, experiments for the design of a

small power valve wireless telephone set

were commenced, and early in 1914 such

sets were actually being manufactured.

The range of these sets was 50 kilometres,
but during the tests the longest range that
could actually be attained was never deter-
mined. By means of a valve and a 500-volt
anode battery, continuous oscillations were
produced in a closed circuit, and this was
coupled to the aerial in the ordinary way.
The microphone was inserted directly in the
aerial.

The development in wireless telephony
during the war was with regard to low power
sets only, and these were for aircraft work.

Since the armistice, however, rapid progress
has been made in the development of high
power valve telegraph and telephone sets.
The Marconi 6 kilowatt telegraph and
telephone transmitter is one of the most
recent developments, and an illustration of
this set is shown in Fig. 1. Wireless telephone
tests with this set were carried out in Januar
of this year to Madrid, and the results wirﬁ
regard to both telegraph signals and speech
were very successful, for both were reported
at Madrid as of exceptional strength and
quality.

Work was then commenced on the erec-
uon, in the experimental building of the
Marconi Works at Chelmsford, of a similar
but larger set than the above, and this was
the first 15 kilowatt set. In order that
reports might be obtained from many places
with the use of various types of receivers, it
was decided to give some programmes with
this set on a well-known wavelength, and
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that of Poldhu was the wavelength chosen.
From February 23rd to March 6th speech
was transmitted from Chelmsford daily
between 11.00 and 11.30 and between
20.00 and 20,30 G.M.T. In addition to
the daily news, wvocal and instrumental
selections were given.,

Fig. 2 shows the diagram of connections
of the circuits employed. The source of
power is a 200 cycle, 500 volt, 15 kilowartt
alternator, and this feeds the primary of a
20,000 volt transformer, the secondary or
high-tension winding of which has its middle
point brought out. By the use of two rectify-
ing valves connected to this secondary, as
shown in Fig. 2, it becomes possible to charge
the condenser K; unidirectionally every
half cycle ; but, of course, only to half the
total secondary voltage. By this means K,
is kept charged at about 10,000 volts, and
acts as the source of high tension direct
current supply feeding the transmitting valves
and the low frequency magnifier valves as
shown, The two high frequency circuits are
the aerial, AL,E, and the closed circuit
L,CK,;. A continuously oscillating current
is maintained in LyCK, by the transmitting
valves and the reaction coil K. The energy
in this circuit is transferred to the aerial by
the coupling coil C.

For the wavelength used the frequency of
the continuous oscillations in the aerial is
approximately 100,000 per second. In order
that speech may be obtained at the receiving
end the high frequency transmitting aerial
current must be modulated in accordance
with the wave forms produced by speech. An
approximate value of the frequency of the
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Diagram of eonnections of apparatus used during the two weeks" feat,

speech wave may be taken as 800 cycles per
second, but instead of being a sine curve, it
is one which is rich in harmonics. It is the
distortion of these harmonics which produces
bad quality speech. There are several methods
by means of which the aerial
current may be modulated in
accordance with the speech
frequencies ; the one used,
however, and that which is
found to give the best quality
speech,is to absorb the energy
in the aerial in accordance
with the wave form. 1
If Fig. 2 be referred to it
will at once be clear how
this is effected. The varia- ¥
tions in the microphone cur- F i .
rent are transformed up to g j'
' v

=
L

produce a curve of varying
vol which is similar in
shape to that for the varying
current. By meansofa two-
stage low frequencyamplifier,
the amplitude of these volt-
age variations is magnified
up, and they are then im-
pressed on the grids of
the a ton valves, The
resistance of a three-electrode
valve varies with the voltage
impressed on the grid, and

therefore the conducting power of the absorp-
ten valves will follow the varying voltage
curve produced by the speech. As the
absorption valves are connected across the
aerial tuning inductance, these valves will

Original from
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A HIGH POWER WIRELESS

absorb energy from the aerial in the varying
degree to which they are made conductive
by the impressed speech volts. This energy
15 dissipated as heat in the valves themselves,
and therefore they must be big enough to
sund this energy loss without getting over-
heated.

The MT2 and MT4 valves are illustrated
in Fig 3. An approximate idea of their
dimensions may be obtained. from the foot
rule which is photographed with them.
These valves are like a very much enlarged
form of the ordinary th ectrode receiving
valve ; the filaments are made of tungsten,
and the anode and grid are of nickel. The
mechanical details of the construction are
really the only novelties. The resistance of
these valves 1s much higher than that of
receiving valves in order that they may with-
sand the higher volta and the vacuum is
made as high as it is possible to obtain with
the most modern pumping appliances,

Referring to Fig. 1, the six valves (MT4#'s)
on the left-hand end of the panel are the
mansmitting valves. The rectifying valves
‘ME.4's) are the four valves in the middle

TELEPHONY INSTALLATION

of the panel. Of the four valves (MT4")
on the right-hand end of the panel, three
are absorption valves, and one is a low
frequency magnifying valve. In this case
the low frequency amplifier consists of one
stage only, as against two stages shown in
Fig. 2. In the middle of the panel, at the
bottom edge, will be seen the electromagnetic-
ally operated key which is used for keying
when the set is being used for continuous
wave telegraphy. During telephony, of course,
it is not in operation,

In spite of the many precautions that are
taken, the voltage across the condenser K,
does not remain absolutely constant, but
varies slightly for each half of the 200 cycle
suppl'r.r The aerial current follows this slight
variation of the supplf volts, and this prudl.tc:s
the hum which is heard at the receiving end
when h is not being transmitted.

The fortnight's test referred to, which
marks the inauguration of the first wireles
telephone news service in the world, was
highly successful, good speech being received
on ships over 1,000 miles distant and using
only the ordinary wireless telegraphy receivers

WIRELESS TELEPHONY ON AIRCRAFT

The development of wireless telephony for
aviation purposes is proceeding rapidly. The
results of the latest tests are very gratifying,
Wireless telephonic messages were picked up
recently from a Handley-Page aeroplane at a
distance of 120 to 125 miles, the signals being
clear and distinct, and it is now possible for a
pssenger on an aeroplane in flight to call up
a2 ground wireless station, and be connected
up from that station to any ordinary telephone
within a reasonable radius. The great advan-
tiges that will accrue to aviation from the use
of wireless telephony are obvicus. Hitherto,
one of the difficulties encountered and not
exsily dealt with has been the successful land-
ing of aircraft in fugg}r or hazy weather, etc,
In the future, fog, in this respect, will offer
litde inconvenience, as the aeroplane pilot will
be able to ring up a ground wireless station

and have his exact position "phoned back to
him, the position being obtained by wireless
direction finding.

From an aviation point of view, wireless
telephony is an improvement on wireless
telegraphy, as it saves a machine carrying the
dead-weight of an operator to attend to the
telegraphic apparatus. With wireless tele-
phonic apparatus a knowledge of Morse is
not necessary, and the pilot can himself carry
on, by 'phone, the necessary communication.

In our next issue we shall publish an
article describing the first commercial Hight
from London to Paris of a Handley-Page
acroplane fitted with wireless telephony
apparatus, Wrirten by a wireless man who
made the Hfight, this artucle is of unique
interest, especially as we are privileged to
reproduce with it some very fine photographs.
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NOTES AND NEWS

The Elektrotechnische Zeitschrift of February
dth contains an article describing the destruction of
tho great wireless station at Kamina, in Tozoland,
written as a sort of counterblast to the article we
published on the same subject in our Desember,
1919, issus, The author of the counterblast, to
whom the work of destruction was entrosted,
evidently felt that some explanation is called for,
and confides to his roaders his resson for making
sauch an awful hash of the station, when, as our
article pointed out, & trus engineer would have
been content to destroy only vital parta. The reason
is, that he had not sufficient time. Wa think it
more likely that the destruction of the vital parta
could have been accomplished in lesa time than the
ruing which wers actuslly brought about. From
our photographa it would seom that an enormous
crowd of natives were allowed to run amok over the
atation.

The critic of our article is so convinced that no
good word for anything German could possibly be
said by his late enemiea that he even mistakes for
advarse critiviam an implied compliment about the
duplication of the machinery. We can well believe,
a8 he says, that the wireless staff at Kamina were

ined at having to dest the work of their

, and we think the fart only serves to justif
our wonder that they could have infused so m:.u.'i':
“ hate ™ into the job,

Interplanetary Wireless Agaln. — Under
thin title a writer in the Telegraph and Telephone
Age of March 16th. presenta us with the following
goms, whilst sseking to explain the probable
arigin of those ** from Mars."

" Each body (of the solar systen: ) is automaticall
and independently rotated upon its axis by the ui‘-'
pervading ether of space, which is an adamantine
axpanse of atatie electrcity or magnetic field , . .7

*The sun, sn incandescent globe. is fired by
friction against space,

“The agueous ocean is another body of liguid
uasss also maintained as such by the earth's
heat."™

“The surora borealin and australis are the
charge and discharge of electromotive force from

ﬁ"'Fl

" A wveritable trnity-—electricity, the primary ;
haat, the secondary ; light, the teritiary (sie)—and
resolves into its primal state. without loss—one
hundred per cent. efficient, therefore never lost,
infinite, omnipotent and omnipresent. '’

An automatic wireleas transmitter for
aeroplanes will be exhibited, it isn announced, st
the Aero Bhow, to be held at Olympin, London,
in July next. In one lorm the instrument consists
of an aluminiom box, on the front of which is &
sorioa of engraved on plates in three rows,
with & plug socket beside sach messsge. The pilot
simply to insert & pluz and depross a handle,
which causes the selected message to be auto-
matically transmitted,

The Steady March of Wireless.—A commer-

cial wirelees station at Jamaica, Long Teland, has
been established by the Radio Communication
Clom {America), Ita call sign is WSK, and it
will dle traffic to and from coastwisse and
transatiantic veasels.

A wireloss tol h service has been established
between N'guimi, Up Sen and Niger, and
Lamy, Abdchd, At ﬁ:&-, Faya, Mao and Boro-
pore.

Salina Cruz, Mexico, is to have a wirelesa tale-
graph station which will be erected by the Mexican
Covernment Talegrapha The us s &
Marconi low-power set, originally intended for
ghip-board, and which was purchnsed by the
Mexican Government some four years ago. BSince
that date it has been stored in Vera Cruz. The
asrial system will be of the umbrella type, mounted
on & pole A metres high, on the of & akeleton
tower 72 metrea high. The installation will include
an electric motor run by current from the Balina
Cruz er plant and & belt-driven generator of
5 K.W. capacity. A petrol engine will be in
resarve to cover any failure of the power t. It
is expected that the station will link up Balina
Cruz with Mexico City, 480 miles away.

The Royal Institution.— The following lectures,
announced to be given at the Royal Institution,
may intereat soma of onr readers :—Frida}r, May Z1st,
at 8 pm., " The Thermionic Valve in Wirelesa
Telegraphy and Telephony,” by Dr. J. A. Flrming,
F.R.3. Saturdays, May 208th and Jume 5th, at
3 o'clock: * Recont Revolutions in FPhysical
Beience," by Mr. J. H. Jeans, LL.ID), [Becratary,
Royal Bociety).

The Institute of Radio Engineers (America)
haa chosen the followi officera for 1020 —
President, Mr. J. V. L. Hopan; Vice-President,
Mr. E. F. W. Alexanderson ; urer, Mr. W. F.
Hubley : and Secretary, Mr. A. N. Goldsmith.
These ofticors, together with the following gentlamen,
will constitute the Board of Direction of the
Institute : Major-General George O. Bouier, Mr. W.
H. G. Bullard, Mr. E. H. Armstrong, Mr. R. B,
Marriott, Mr. D. SBarmof, Mr. D. McXicol. Mr. L
Espenachied and Mr, F. Cutting.

Soclété Independante Belge de Télégraphle
Sans Fil.—Under this title & new Company has
rocently been formed at Brussels, with a capital
of 1,000,000 franca in 2,000 sharea of 500 francs
each, 1,000 shares being reserved to the founders.
Amonust the objecta of Company is the exploita-
tion of wireless telegraphy and telephony.

F.In & recent issue of the Britsh and Foreign
Journal of Enginesring appoared an article dealing
with the Megruer Hollow Spar. Amateurs might
like to know that the Hu}.ll:::: Spar i3 (amonget
nther things) suitable for amateur wirelesa masta.



DIGEST OF RADIO LITERATURE

CowmsTRUCTION OF A SiMPLE Rapio TELe-
pHONE. E. 5. Rogers. (Radie Amatewr News,
New York ; Fanuary, 1920 ; p. 343.)

A short article, giving the constructional
details and a few points on the operation of a
wireless telephone set, built by the author (a
Canadian wireless amateur). A photograph

of the apparatus and a diagram of the circuit
are included.

MagcweTic Storms, Lindley Pyle, Professor
of Physics, Washington University. (Electrical
Experimenter, New York ; Fanuary, 1920 ;
p. BT6; continuedenpp, 920, 922,923, 924.)

The subject of magnetic storms and
electrical disturbances generally is of peculiar
interest to wireless enthusiasts, and this
article, which is accompanied by splendid
dlustrations, deals with the sources of magnetic
storms and their effects. It also describes

s emplo to record and measure

the disturbances, detailing results obtained.

Terecraruing BoaTts THRoOUGH CHANNELS
swp  aroncg Coasts, R. H. Marriom
Telegraph and Telephone Age, New York ;
"}"mar_;r let, 1920 ; pp. 4-1.)

In this article Mr. Marriott deals with an
dectrical signalling method for guiding craft
into harbours, through narrow or dangerous
channels, along coasts, etc. Up to the present
fog has resulted in holding up many ships at
harbour entrances : with the new method
described, this difficulty can be overcome,
and ships guided into and out of harbour
regardless of fog. A signal-carrying conductor
5 installed along the sides of or under the
channel which picks up signals from the
vessel, and a receiving device is installed on
the bottom of the ship. Three illustrations
accompany the article.

Wmrerrss TELEPHONY., Reprint of paper by
N. H. Slaughter, D.5. M., presented at a Joint
Meeting of the Electrical Section and the
Philadelphia Section, American [nstitute of
Electrical Engineers, held in October last.
(Fowanal of the Franklin Institute ; Tanuary,
1920. Published by The Franklin I[nstitute
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pf the State of Pennsylvania, Philadelphia;
Agents: B, F. Stevens & Brownm, 4,
Trafalgar Square, London, W'.C.2.)

This article, which is copiously illustrated,
starts with a historical summary, and goes on
to describe how the vacuum tube is utilised
for wireless telephony. Its use on aeroplane
sets is touched upon, and a diagram of an
aeroplane wireless telephonesetisgiven. Mr,
Slaughter also deals with wireless telephony as
related to and contrasted with wireless
telegraphy.

WeLL-pesigNepr  Crystar  DEetTEcTORS.
(Everyday Engineering Magazine, New York ;
Fanuary, 1920 ; p. 187.)

A short article with four illustrations,
giving ideas for making crystal detectors
supgpested by the types of detector built by
the Wireless Speciality Apparatus Company,

of America.

A  Rapro TELeErHoONE TRANSMITTER.
M B.. Sleeper. (Everyday Engineering Maga-
zine, New York ; Fanuary, 1920; pp. 222-
224.)

Article dealing in detail with the construc-
tion of a wireless telephone transmitter for
short distances. The sectional panel system
is employed. The article is splendidly illus-
trated.

Notes ow Rapio AwntEnnz.  (Everyday
Engincering Magazine, New York ; Fanuary,
1920 ; pp. 229-230.)

Article giving a few suggestions for over-
coming the disadvantages of large aerials.
The article is designed for amateurs who, for
lack of space or funds, and also at present
through Governmental restrictions, are unable
to use any but small-sized aerials Various
types of antenna are dealt with,

The Work oF THE BUREAU OF STANDARDS.
(Everyday Engineering Magazine, New York,
Fanuary, 1920 ; pp. 232-233.)

Gives a list of the radio tests made by the
Bureau. Tests are undertaken for amateurs
at reduced fees.



THE PROCEEDINGS OF THE
WIRELESS SOCIETY OF LONDON

HARMONICS

IN C.W,

TRANSMISSION,

By L. A. T. Broapwoon, A.M.LE.E.

N Ordinary General Meeting

of the Society was held on

March 26th, at 6 pm., in

the Lecture Hall of the Inst-

tion of Civil Engineers, the

resident, Mr. A, A. Campbell Swinton,
occupying the chair.

After the minutes of the previous meeting
had been read and confirmed, Mr. L. A. T.
Broadwood delivered his Paper, which was
followed by a discussion and a vote of thanks
to the lecturer. A discussion then took place
on the question of the admission of ladies to
membership, and it was decided by a unani-
mous vote to admit ladies. Finally, a number
of exhibits of wireless apparatus were described
and explained by the exhibitors.

Mr. L. A. T. Broadwood, A.M.I.LE.E.:
The action of any circuit working in
conjunction with a valve to produce alter-
nating currents should not be wmken for
granted.

* It is easy to take some inductances and
condensers, valves and batteries and make up
a circuit to a diagram given in a technical
paper or textbook, and to produce oscillations
of a sort, but no real increase of knowledge
can be gained unless the experimenter asks
himself the question : * How and why does
this work!"”  Beginners are apt to race
along, to get readings in a hot-wire ammeter,
without pausing to think. I will not, there-
fore, apologise for starting with elementary
theory.

Fig. 1 represents an ideal curve, which
shows how the plate current in a valve varies
with different potential differences between
the grid and the filament at constant plate
battery potential and filament current. As
the filament is heated electrically, there is a
potential drop from the positive to the

negative end of the filament, and in taking
readings for characteristic curves it is usual
to connect the grid in series with a suitable
battery to the negative end of the filament.
Hence, the grid voltage on the curve is that
applied between the negative end of the
filament and the grid. Notice that the per-
pendicular or ordinate through zero grid
volts cuts the curve at half saturation current,
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and that A B is a straight line. At all parts
of the curve between A and B the slope or
gradient is constant ; therefore, provided the
grid volts do not vary beyond A and C, the
plate current variation will be an exact copy
of the grid volt variation, however complex
this may be.
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We can look upon grid volts as performing
the same funcuon as the slide valve in a
steam engine. The slide valve is attached by
means of a connecting rod to a crank, or
eccentric, whose revolution will cause it to
mavel to and fro between A and C. There
will be a cylinder at an angle to the valve
mvel, the piston being connected to a second
cank on the same shaft as the volt crank.
A B is the cylinder axis.

The volt valve then moves horizontally
and the current piston at an angle.

The current piston is the driver and the
volt valve is driven. The volt valve thus
controls the admission of current to the
current cylinder.

In the case of a three - electrode valve
generating alternating currents, an inductive
coil is connected in series with the plate, a
battery and the filament, and a second
inductive coil is connected in series with the
grid and the filament. A condenser is con-
nected in parallel with either or both of the
coils. The coils are inductively coupled
together, so that a change in plate current
will produce a change in grid voltage.

Let the characteristic be the same as In
Fig. 1 such that, when no oscillations are
mking plm:l:., grid volts are zero with respect

o the ntganﬂ: end of the filament and plate
current 15 at half saturation value. Let the
coils be so arranged that a decrease in plate
current makes the grid volts increase in a
positive sense, then no oscillations can take
place, because immediately the plate current
tends to decrease the grid volts tend to rise
positively and bring the plate current back
to its original value,

If the connections to one of the coils are
reversed then the oscillations can take place,
provided that, if condensers are connected to
each coil, the respective circuits are in tune.
Oscillations can always take place, provided
that a condenser is connected to one coil only
and the coils are connected up correctly.

Take the case of tuned plate coil and
untuned grid coil, as in Fig 2, which shows
the transmitting circuit of one of the earliest
CW. ses supplied to the Army overseas.

Assume for the time being that the aerial
and earth are disconnected and that oscilla-
tions are taking place.

At any instant of time the potential
difference between the grid and the negative
end of the filament is directly proportional to
the time rate of change of the total current
traversing the plate coil.

400w Tl
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Fig, 2

Referring again to elementary theory, take
the case of a simple air core transformer, in
which current from a battery can be varied
in the primary coil. We can have a steady
current of large value traversing the primary
coil, yet there will be no potential difference
at the terminals of the secondary coil. As
soon as the current in the primary is varied
there will be a potential difference set up at
the terminals of the secondary coil, whilst
the change in current is taking place. For
example, starting from 1,000 amperes in
the primary coil, we can rcdut:l: the current
at the uniform rate of 1 ampere per second,
and provided the mutual and self indu:t:nc:es
are of suitable value, the potential difference
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at the terminals of the secondary will have a
constant value of 1 volt. If we reduce the
current at the rate of 2 amperes per second,
the potential difference will have a constant
value of 2 volts.

If the current in the primary is an alter-
nating current of pure sine form, then the
potential difference at the terminals of the
secondary will be an alternating E.M.F. of
the same form, but differing in phase with
the primary current.

Consider the case of a simple clock
pendulum, swinging to and fro, The pendu-
lum comes.to rest at each end of its travel,
When at rest, there is no change in its
position. Let the left-hand limit be negative,
and the right-hand limit be positive. Notice
that at both limits the distance from the
ground to the bob is a maximum, whilst the
action of gravity is such that at the positive
maximum the ensuing motion will be in a
clockwise direction, and wice versa.

Similarly, the primary current changes
from a positive maximum to a negatiye
maximum, whilst its value is constant at
these two points. The secondary E.M.F.
corresponds to the velocity of the pendulum,
and its value will therefore be zero when
the current 1s at a positive or negative
maximum, and at a positive or negative maxi-
mum when the current has fallen from a nega-
tive or positive maximum to zero respectively.

The natural pesition of rest of a clock
pendulum coincides with the mid position
of its travel when it is swinging or oscillating.
The rest position, and hence the mid point of
its travel, corresponds with zero current in
the analogous electrical case.

If the pendulum swept through an amgle
of 180°% the mid point of its travel would
be 90° from the positive and negative maxima,
and the point of maximum velocity would
therefore be 90° from the positive and
negative maxima. Starting from either of
these latter points, notice, that as regards
time, maximum velocity is attained 90° later
than zero velocity.

Similarly, the secondary E.M.F. will lag
90°, or one quarter of a period behind the
primary current,

THE WIRELESS WORLD

Referring back to the ideal characteristic,
notice that whenever grid volts are zero,
plate current is at half its maximum value,
and that maximum and minimum values of
plate current correspond to maximum positive

| I
+~SATURATION

PLATE
|| CURRENT

RATE OF CHAN
OF PLATE CURRENT,

A1
COMDEMNSER s
CURRENT |
1 (]

Fig. 3
and negative values respectively of grid
volts.

We at once meet a difficult point. See
Fig. 3.

According to the characteristic curve, grid
volts are in phase with plate current, yet if
plate current induces grid wvolts, by the
explanation already given, the grid volts
would lag 90° behind plate current.
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The true explanation lies in the fact that
we are dealing with two entirely separate
currents traversing the plate coil.

In the first place, the current from the
plate battery is a pulsating current, so that
it will dwn{e into two portions in the plate
oscillating circuit. One portion will travel
wvra the condenser and the other portion wia
the inductance. The condenser current will
be a leading current approximately 90° in
advance of the total battery current, and the
inductance current will be a lagging current
approximately 90° behind the battery current.
It should be easy to see that as soon as a
steady state has been reached, the condenser
and inductance components of the batte
current may nearly cancel each other. This
is shown in Fig. 3. Hence the battery current
will be small.

The behaviour of the whole circuit is, in
fact, similar to that of a commercial trans-
former at no load, which merely takes
sufficient current from the mains to balance
the 1ron losses.

The second current is the oscillating
current in the circuit formed of the plate
coil and condenser. This will have a very
much larger value than the total battery
current, and will be practically a wattless
current, because the resistance of the plate
coil is small.

In the case of a wattless current the
E.M.F. wave leads the current wave by 90°.

It is this wattless current, differing by 90°
from the plate battery current, which induces
the grid voltage which will lag 907 behind the
wattless current, and will thus be in phase
with plate current, which is the condition
required for oscillations to take place.

The actual efficiency of any wireles
power radiated
power supplied.

It is not easy to measure with any accuracy
the power radiated, but it is easy to measure
the power absorbed by the aerial.

Any aerial <ircuit can be replaced by an
equivalent closed circuit, consisting of an
inductance in series with a resisance and
condenser,

transmitter 15 the ratio
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Provided that the inductance and condenser
are adjusted to the values appertaining to the
aerial when connected straight to earth,
readings of current can be taken when the
aerial and earth are joined to the transmitter
and when the equivalent circuit is joined to
the transmitter. Assume, for example, that
the aerial current measured 1 ampere. The
transmitter is disconnected from aerial and
earth by means of a double-pole change-over
switch and connected to the equivalent circuit
whose resistance is adjusted until the current
measures | ampere. ‘The resistance being
known, the power absorbed by the aerial is
simply the square of the current multiplied
by the resistance.

In France, during the month of December,
1916, it occurred to us to measure the
efficiency of the transmitter, and 1 have
obtained permission to publish the results,
which were astonishing, as we knew very
little about C.W. work at the time. Fig. 4
shows the circuit employed.

Care was maken to make the constants of
the dummy aerial as near as possible to that
of the real aerial. The aerial capacity was not
calculated or measured directly, owing to no
standard being available.  The insulation
resistance was . tested with an 'nrdinar}r
“ Megger " testing set, and found to be
*Infinity.” A variable air condenser was
procured also of * Infinity ™ insulation, and
its capacity balanced against the aerial by a
charge and discharge method at a low
frequency of about 30.

A motor-driven commutator was con-
structed, the brushes and contacts being
arranged to charge the aerial from a 200-volt
dry battery and then discharge it through a
moving coil mirror galvanometer of slow
period

A steady deflection was easily obtained
from the aerial, and then the air condenser
was substituted by means of a change-over
switch and its capacity adjusted to give the
same galvanometer deflection as for the

aerial. The arrangement employed is shown
in Fig. 5.
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The value of the inductance in the dumm
circuit was adjusted to that of the aerial as
follows :—

The aerial was connected through a single-
turn inductance and a hot wire milliammeter
to earth, and then excited by loosely coupling
a small spark transmitter to it, the transmitter
wavelength being adjuitcd to obtain maximum
aerial current.

An open-wound inductance of negligible
self-capacity, made of stranded wire supported
on a framework of ecbonite strip, was then
connected to the previously adjusted air
condenser and loosely coupled to the adjusted
spark transmitter. Turns of the inductance
were removed until the current in the dummy
circuit was a maximum. 1 his method sounds
tedious, but ensured greater accuracy than
that possible with a wavemeter, The balanced
inductance and condenser are marked La and
Ca in Fig. 4.

At each wavelength hot wire ammeter
readings were taken, first with the aerial
connected to the transmitter and then with

THE WIRELESS WORLD

the dummjr circuit connected. The wave-
length alteration was obtained by varying the
plate inductance only, the plate condenser
being kept at a minimum value throughout.

Heterodyne wavemeters were unobtainable
in those days, so that wavelengths were
obtained on an ordinary receiving wavemeter
fitted with carborundum detector, a hiss being
quite distinct at the correct wavelength,

No appreciable difference in wavelength
could be detected between the aerial and
dummy aerial positions. The aerial resistance
curve is shown in Fig. 6.

This curve exhibits peaks at approximately
684, 912 and 1,140 metres. Now the
natural wavelength of the unloaded aerial is
228 metres.

It is significant that :—

3 x 228 = 684
4 x 228 = 912
5 x 228 = 1,140

It therefore follows that the curve shows
the presence of a third, fourth and fifth
harmonic, these harmonics being brought
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into resonance whenever the natural wave-
length of the aerial is §, { or § of the actual
wavelength to which the transmitter is
adjusted.

Complex oscillations are essentially asso-
clated with uniform distribution of inductance
and capacity in a circuit, and it is difficult
to induce harmonic oscillations in circuits of
concentrated inductance and capacity. Two
analogous mechanical cases are :—

I. A stretched piano string, in which
there is uniform distribution of mass and

[—tF —
TRAMNSMITTER
-
Fug. 7.

tension with tendency to harmonic oscil-
lation ; and

2. The simple pendulum of concen-
trated mass oscillating at single frequency.

An analysing circuit was coupled to the
aerial (see Fig. 7) and adjustments made to
obtain readings in the ammeter,

When a reading was taken, the wavelength
of the analyser was measured by buzzing into
it with a wavemeter.

The wavelength of the transmitter being
kept constant (1,380 metres), as many

[ h

Fig. 8.

harmonics as possible were picked out. The
second, third, fourth, hfth and seventh were
detected in this way, the latter being rather
feeble.

It was noticed that resonance of a harmonic
in the analysing circuit lowered the aerial
current, so that by taking the ratio of the
currents in the two circuits a rough idea as
to the amplitude of the harmonics could be
obtained,

The fundamental second, third, fourth and
hifth harmonics have been graphically com-
pounded in Fig. 8, giving them these observed
values.

A sixth harmonic could not be detected by
the analvser, and it is absent in the aerial
watts and aenal resistance curves.  In the
resistance method wavelengths of 456 and
1,996 metres could not be Abtained, otherwise
this method would, no doubt, have foretold
the second and seventh harmonics which the
analyser detected.
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Fig. 9 shows the efhciency curve. When-
ever a particular harmonic is brought into full
resonance the efficiency is high. If the set
is worked at 684 metres there will be three
prominent waves radiated, viz., 228, 456 and
684 metres ; at 912 there will be four, viz.,
- 228, 456, 684 and 912, and ar 1,140 there
will be five, viz., 228, 456, 684, 912 and
1,140. Hence, as the wavelength is increased,
the possibilities of jamming other stations
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increase. By working at points of low
efficiency the harmonics are not prominent,
and will not travel great distances, but
there is always the possibility of jamming
stations in the near neighbourhood, _[ul:lgcd
from a pure wave standpoint, the efficienc
15 poor. At 565 metres the efficiency 1s
lowest, and
maximum plate and aerial currents,

This emphasises an important fact—that
maximum aerial current does not necessarily
imply that radiation is also a maximum.

l‘lg. 10 is an interesting curve, as it is
quite devoid of any evidence of harmonics.

[t shows how the power supplied to the
valve varics with wavelength. The power is
simply plate battery current, multiplied by
plate battery voltage. Notice that at one
particular wavelength the power is a maximum
and that, as the wavelength is increased, the
power decreases.

The general shape of the curve agrees
very well with the theoretical curve for an

i1 o air core transformer with tuned primary

-

this point corresponds with £

THE WIRELESS WORLD

and scm“dary, in which the secondary current
is a maximum for a particular value of the
square of the mutual reactance. This curve
15 shown below the valve power curve.

I give this example to emphasise that
coupling plays a most important part in
tuning all wireless circuits. Here we have a
picture which shows why loudest signals do
not necessarily correspond with tight coup-
ling.

Referring to the practical curve, one
gathers that there was not sufficient range
provided in the coupling arrangement in
the transmitter tested. As the wavelength
was increased, the number of active turns
in the plate coil increased ; hence, the
coupling increased automatically, whilst it
was not possible to separate the coils suffi-
ciently in order to obtain the optimum
coupling. The wvalve power, other things
being equal, depends upon the limits of travel
of grid voltage. The shorter the travel, the

smaller the power.
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Fig. 11 shows the aerial current and the
corresponding value of the plate or exciting
current at each wavelength. Notice that
both curves are similar to the curves just
shown, and show no evidence of harmonics.

One concludes, therefore, that there is
some peculiar behaviour connected with a
particular voltage associated with the exciting
current. The effective value of this voltage
can be found and its action understood with
the aid of Fig. 12, which is a more detailed
repetition of the arrangement for measuring
the power absorbed by the aerial.

It is n to introduce a little theory
here which is comparatively simple

The points A and E are important, because
they are points common to several circuits,

The point A, and likewise the point E, is
a point of zero potential to all the branches
meeting at that point. Similarly, the points A
and E are points of zero current for all the
branches meeting at each point. 5o long as
currents are flowing in any of the branches
there will be a difference of potential between
the points A and E. "The separate currents
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are not necessarily in phase with the impressed
voltage. ‘This is known as Kirchoff's Law,
and is true for both alternating and continuous
currents.

Let this potential difference be #. 1f we
know F and also the constants of any parti-
cular branch, we can determine the current
in that branch and, conversely, if we know
the constants of any branch and the current
in it, we can determine F. At Resonance
¥ is in phase with the exciting current from
the plate battery, but not in phase with the
aerial current. Hence, if I is the exciting
current, the power supplied to the network
15 [ F watts.

Now the power supplied equals the power
expended. Neglecting the resistance of the
plate coil, the equivalent resistance R, of the
network has been found by substituting a
dummy circuit for the real aerial in the way
already described. The current traversing
this resistance is also known. This is simply
the aerial current /..

Hence, the power expended in the circuit
is 1—

. IR, watts
Then, J',,’fR.r= y

BY
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Values of ¥ calculated from actual read-
ings are plotted against wavelength in
Fig. 13.

¥ is the resulant voltage of a number of
voltages, and the shape of the curve indicates
that harmonics are present.
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The wave form of ¥ will be identical with
the wave form of the plate current, which is
in phase with it

We know that the aerial current will
differ in phase by approximately 90° from the
exciting current. It follows that each com-

ent of the aerial current will, therefore,
differ in phase by approximately 90° from the
corresponding components in the exciting
current. Hence, the grid voltage will contain
a number of component voltages in phase
with the exciting current.

It is, therefore, not easy to predetermine
the resultant aerial wave form for any C.W
circuit operated by valves.

However, it is worth while to obtain an
approximate idea from the characteristic
curve,
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A graphical method, which should be
sufficiently self-explanatory, is shown in
Fig. 14, in which the ideal characteristic is
taken as a basis, In this case a sine wave of
grid voltage results in a sine wave of plate
current. It should be easy to see that if the
grid is over excited, the resultant plate wave
will be flat-topped.

The full line curve in Fig. 15 shows the
plate current wave form for an actual
characteristic,

In this case the grid volts are assumed to
obey a pure sine law. Notice that zero grid
volts occur near the bottom of the charac-
teristic. ‘The result is that the plate wave is
unsymmetrical, and will therefore be rich in
harmonics. :

To estimate the effect of the harmonics one
must consider the process that takes place
when the plate battery circuit is first closed.

Fig. 15 o

The initial oscillations are of minute
amplitude and of pure sine shape as the
minute portion of the characteristic operative
is rectilinear. Remembering that the grid
volts lag 180° behind the first wave of plate
current—apart from the way the grid coil
is connected up—it should be easy to see
that the shape of any particular grid volt
wave will be of approximately the same shape
as the plate current wave preceding it.

Consequently, the first impure wave of
plate current will be produced by a pure sine
shaped grid volt wave. This will give us the

full line curve in Fig. 13.
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We then resort to a redrawing process by
making the shape of the next grid wave of
the same shape. This will produce further
distortion of the plate current wave. The
dorted curve shows the resultant wave after
one redrawing,

Hence, by the process of action and reaction,
the wave shape in the limit will be rectangular,
and if it is asymmetrical, as is shown in the
the dotted curve, it will be compounded of a
large number of harmonics.

The original characteristic curve which was
that of the particular valve used during the
experiments, is on the right of the diagram.

Notice the similarity berween the full line
curve and the curve already shown of the

approximate aerial wave form obtained by
direct measurement contining a second,
third, fourth and fifth harmonic.

To sum up, the main faults of this type
of circuit are:—{1) The grid is over excited,
which is responsible for a fat-topped plate
wave. (2) There is no arrangement to correct
the grid voltage to ensure that oscillations
will take place about the mid point of the
characteristic  Hence the plate wave is
likely to be asymmetrical, which means that
a large number of harmonics will be present.
(3) As the aerial is directly connected to the
plate coil, any harmonics in the plate current
wave will certainly resonate on the aerial
which has distributed inductance and capacity.

(The Discussion will be printed in the next issne.)

WIRELESS CLUB REPORTS

The Wireless Society of London,.

A mesting of this Socisly was held on April 30th
af the Institution of Civil Enginesrs, when a
Faper was read by Major Ba=il Binyon, 0.B.E.,
on ** An Automatic Wirelesa Call Levire.” The
paper was illustrated Ly exporiments, and wireleas
mgnals were received on an serial specially erected
The lecture will be fully deait with in & uulrm.;uant
e of this Journal,

The busimess of the mesting included the balloting
for & further considerable number of new Members
end Associate Members. Tt is gratilying to those
managing the Somety and to members generally to
we the well-attended meetings and regular influx
of new members, and it should be noted that at
& rocent meeting ot was unanimously decided to
admit ladies to membership and Associate member-
ship  Application forma should be filled in in the
ordinary way, and may be ohtained from the
Hon. Secretarv, Mr, L. MeMirhasl, 32, Quex Road.
Weat Hampstead, N.W.6.

The next (General Mesting of the Society will
lake place towards the end of May, when a Paper.
lostrated by experiments. will be read by Mr.
Philip R. {"uum Be., AM.LLE.E..entitled ** Bome
Methods of Eliminating Atmospherics in Wirelesa
R-ﬂphm *  This mh-juﬂ is one which will be of

preatest interest Lo experimenters. and Mr.
ﬂmmvu treatment of it 8 to be umnPruhmi\ru
and nnlarl.l.ining- The precise date of thin mesting
will appear in our next iasos.
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IMPORTANT ANNOUNCEMENT.

After some correspondence with the Post-
master-General the Committee has been
informed that he agrees to the Committee's
suggestion that the production of a Post
Office permit to use wireleas apparatus
should be regarded as sufficient authority
to dealers to supply such apparatus as comes
within the termms of the permit. and that
therefore no apecial purchasing permirs will
be required by amateurs.

Sheffield and District Wireless Society.
(A filiated uvith the Wireleas Sociely of London. )

Conaiderable intersst was evinesd durnng the
period of the Wireless Telephony trials at Chelma-
ford, several members receiving the apeach and
mugic guite clearly ﬂ means of both cr and
valve as detectors. uremente of the intenmty
of the sound were carried out by one member, and
very interesting resulta obtained.

gn March 5th a paper on “ The Wavemeter ;
How Made and Used ™ was given by Mr. W,
Burmet, who described in detail that most useful
ancd essential adjunct to the wireless amatsur or
professional. In the discussion which followed one
of the membera kindly offered the use of a Fleming
Cymometer for calib purposes.

A practical demonstration of C.W. and Spark
Recaption waa given by Mr. L. Johnson on March
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12th, ulmﬁ: 3.valve amplifier with great succeas,
most of the signals being andible at the back of
the lecture room.

On March 19th Mr. J. (. Jackson related his
exporionces as W;T operator in the Mercantils
Marine during the War. Mr. Jackson's racy style
and fund of anecdotes dolighted the audience, and

roved a pleasant relaxation from the more serious
ecturea which have been delivered during the

BeRmion.
The mesti continue to ba well attended, the
average attendance being over forty.

Manchester Wireless Club.
{ A filiated with the Wireleas Sociely of London.)

March 10th.—The Hon, Becretary in the chair.
Mr. Evana again led the discussion (commenced
February 26th) on ** Detectors, Past and Present,”
touching the subjecta of the Poulsen Tikker,
Feasonden Heterodyne Receiver, Goldschmidt Tone
Wheel and various crystal detectora. A member of
the Wireleas Bociety of London, in Manchester on
business, attended the discussion. and gave a v:‘?
interesting description of how he obtained C.W.
sigmals with an ordinary crystal detector by using
superimposad oacillations from an Ericson buzzer.

March 17th.—The Hon. Secretary in the chair.
Mr, Evans concluded the discussion on ** Detectors,
Fast and Present " by a briefl historical sketch,
explaining the various experiments which led up
to the invention of the t Fleming oscillation

ve.

March 24th.—Second Genernl Mesting, held at
the Club Room (335, Oxford Road, Manchester),
Mr. Evann in tha chair. The Hon. Secretary (Mr.
Beidd) read the minutea of the last General Mesting,
which were passed in the usual manner, The
chairman theén announced that it was proposed to
dissolve the Provisional Committes inaugurated on
December 17th, 1019, and to elect a ent
E::lml'ﬂﬂ 8o &R to establish the Club on a sound
.

After the usual formalities, the following officials
were unanimously elected : Viee-Presidenta : Mr.
W. . Phillips, Mr. J. Oriffin, M.B.8.C., and Mr.
Chas. V. Morrie. Hon. Secretary : Mr, Y. Evana ;
Hon. Treasurer: Mr. J. C. A. Heid : Committee :
Mr. P. G. Thomason, Mr. R. Hallam, and Mr. E.
Samuels,

The election being successfully concluded, the
resigning  Secretary (Mr. J. C. A. Reid) announced
that arrangements had been made for the members
to have use of the Club Room at any time, alap
the workshop attached, should any memher wigh
to construct his own apparatus,

A few lotters concerning affaire of the Club were
then read and discussed. Business being concluded,
the chairman (Mr. Evane) callsd attention to the
thoronghness which marked ihe work of Mr, Beid
in organising the Club, and proposed a hearty vote
of thanks to the late Hon. Serretary, which was
passed with loud applause. He then expressed &
wish that the members would pull tocether and
devote as much time a8 possible to the advance-
ment of Wireless Telegraphy oand Telephony in
general, pointing out that the steady increase of
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members was proof enough of the attractive side
of the subject.

The Hon. Secretary invites co dence from
operators of His Majesty’s Navy, v and Air

oree, and also the Marcantile Marine, with a8 view
to inereasing the t number of correaponding
mem bers, npmial!y with regard to thoss residing
in the Mancheater area. Full particulars of member-
ghip will be forwarded to an of the world.

lgmring been in closs touch with the Nevy and
Air Force, the Hon. Secretary would be to
hear from old friends who served with lim during
the War.—Address: Mr. Y. W. P. Evana, 7,
Clitheros Road, Longsight, Manchester.

Leicestershire Radio Society.
(A filiated with the Wireless Society of London.)

A meeting of the above Bociety waas held on
Fridav, March 12th. Thersa was & fairly good
atten . The President (Mr. E. h{uuu;
cccupied the chair, and & most interssting address
was delivered by Mr. Dyson on * Elementary
Wirelesa." The s presentad his subjsct in &
very lucid manner, and all present derived benefit
from the discourse.

The Society again met on Friday, ﬁ.g:il gth, for
an evening of bugzer practice. Most of the members

nt wera in good form, and it is hopad before
ﬁ:u that some really good Morse manipulators
will be found in our midat. Six new members have
been admitted into the Bociety since the New Year,
making a total of over 30, which is very encouraging
to the officers and committee.

Plymouth Wireless Soclety.
{ Affiliated with the Wireless Society of London. )

March 18th.—Mr. R. C. Laws in the chair, with
a full attendance of members. A discussion on
“ The Theory of the 1-5 K.W. Marconi Standard
Wireleas Installation ™ took place. Belected mem-
bers were gqueationsd on many paints of the theory
by the rest of the members. The guestions wers
numerous and wvared, but for the most -part
affectively anawered in rlear, precise ways, diagrama
being used to more fully illustrate the answers.

March 268th.—Mr. H. W. Harwood in the chair,
supported by the Cormmittes, Mr. 8. G. Monk, B.Be.,
gave a paper on “ Searchlights "— an interesting
and fully detailed account, showing that although
moarthlighta had been replaced to some extent by
the Very lighta, thay were indispensable for some
things, such as coast defence work, naval operations,
anti-aircraft work., etc. The actual working at the
projector was instructive, excellent dem:riplinnu
heing given of the following : Carbons, mirrors,
shapes of beams, lamps, switchboard work and
devicea for enclosing the carbon, The explanation
of the different types of beams was also inatructive
and interesting. In describing the lamps used it
win shown how the Bchiickert lamp gave an applica-
tion of the KElectromaunetic principle, and the
Clark-Chapman lamp showed how the motor
worked and the control of the field. The paper
proved the most interesting and instructive one
:.;hirh haa yet heen given to the members of the
HAneiel vy,
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Halifax Wireless Club.

{ A fliated with the Wireless Society of London. )

At & i held on Tussday, March 30th,
Mr. W. Emmott, M.LEE., M.1.C.E., wns installed
s President, with Messra. A. Gledhill and J.G. Stirk
s Vice-Presidenta. ‘e are looking forward to
meeiving some valuable papers from these gentls-
L
Mr. J. R. Clay road & very useful pa on - The
DNegign and Construction of a 8Bim Receiving
fet,”" which will put the recent recruita to the
amateur wirsleas ranks on the right linea for con.
sructing their own installations.”

Burion-on-Trent Wirelesa Club.
( A filiated vwiith the Wirelees Society of London.)
A mesting of the-above Club was held on Wed-
neaday, March Jlst, at the Rurton Daily Mail

Officen, Mr. A. presiding. There was a
large attendance. ‘The chairman congratulated
Mr. A. J. Wright on the honour of mem ip of

the Order of the British E'nPira conferrad upon
him. He then stated that, owing to lack of room,
it was not possible to demonstrate wirsleas wonders
&t the recent Fancy Fair, held at the Town Hall,
but that it isa ho to exhibit wireless 1an cod
on the Ox-Hay for the bonefit of the public.

Mr. A. J. Belby initisted a discussion on the
methods of coanecting up instrumenta, Wwave
production, valve applications, ste,

Newcastle and District Amateur Wireless
Association.

Tha first post-war mesting of the above Associa-
tion took place at the Y.M.C.A. Buildings on
Mareh 28th. This Association had dropped yuistly
oul of existence upon the outbroak of war, through
the withdrawal of the support of ita members, who
almost without exception, took serviee as W|T
operators in the various branches of Hia Majesty's
Services. The meeting was called together by
=wyveral old members to ascertain the probable
nwmber of members who would join its ranks if
the Association were suocessfully reformed. Without
any publication (with the exception of one letter,
published in o loeal paper) s good number of
pentlermen turmesd up.  Officials were elected and
arrangements for obtaining & club-room or rooma
are being p forward. At present it ia not
pemible to decide ths members' subacription
through lack of reliable data to caleulate it upon.
Affiliation with the London Wireleas Society has
heen decided upon. Loral gentlemen who hitherto
have not heard of the Association's proposed new
evintence are earnestly urged to their names
wrd addresses to me, that we may know how many
are behind un and with us as new members — Colin
Rain, Hon. HSecretary, 51, Grainger Street,
Newcastle.

Liverpool Wireless Association.

A meeting of this Association was held at
McGhiea Café, 58, Whitechapel, Li I, on
March 3lst, when & number of new rn::m wWare
admitted. A very interssting lecturs was given by
ona of the members, the subject being ** An Intro-
duction to the Study of Valves." The subsaguent
discussion vory helpful and inatructive.
It is intended during the coming summer to arrange
Saturday afternoon outings to places of interest,
and it is anticipated that these visita will both be
entertaining and instructive. The present pro-

me i1 that the ordinary meetings of the Socmety

be hald on the second and fourth Wednesday
in the month. The subscription is Be. per annum.
All communications should be addresssd to the
Hon. Becretary, Mr. 8. Frith, 8, Cambridge Road,
Crosby, Liverpool.

Edinburgh Wireleas Club.

The above Club is now established on a more
firm basis. New and more suitable premises have
been obtained, after considerable delay, at the
N.B. W/T Col Edinburgh, in which we held
our meating on ursday, April 8th.

A receiving license has been lied for, pending
which we have arranged for ' buzzer " practice
two days per woek, to be supplemented by elomen-
tary lectures and general discussions,

Arrangements have also been made for current
oumbera of W/T and electrical periodicals, and
othar details such as furniture, etc., to be provided.

Subecriptions have been fixed at 5e. entry and
Ife. annually. The Hon. Secretary will be very
H.runnd to see anyone who is interested, either on

adneeday evenings at 8 p.m., or Sunday after-
noons at 3 p.m. General Mestings are to be held
sarly in sach month.

When the Club's wirslesa set in installed it is
ho to have the club room more frequantly.
—Hon., Secretary, Mr. W. inkler, 9, Ettrick
Road, Edinburgh.

Wanted.

To form Wireless Clubs at Birmingham, Spalding,
Donoaster, Exeter, Grimsby, Gloucester, Bradford,
Preaton and Bournemouth., Those intereated should
communicate with Mr. A, H, Staples, Y.M.C.A,,
Dale End, Birmingham: Mr. W. G. A. Daniels,
Pinchbeck Road, G.N.R. Crossing, Spalding :
Mr. A. H. Waaley, Glenholme, Ravensworth Hoad,
Doncaster ; Mr. H. E. Allcock, 1, Prospect Villas,
Heavitree, Exeter: Mr. C. Hewine, 42, Si. Augus-
tine Avenue, Urimsby; Mr. J. Mayall, Burficld
Lodge, 8t. Paul's Road, Gloucester ; Mr, J. Bever,
%5, Fmm Lane, Bradford; Mr. A Wilkinson,
178, Tulketh Brow, Ashton, Preston, and Mr. T. H.
Dvke, Hill Garage, Winton, Bourmemouth,

SHOW YOURSELVES.

We shall be pleased to publish In this Section photographs of Club officers,
committees, and members; of Club stations, workshops and exhibits, or of
private Installations.
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Ulsder  #his heading  we

publish compPLETE

BEGINNERS

mstructional  articles, forming @  series

specially designed and written for beginners in wireless work. Hardly any mathematics
will be mtroduced, and we hope to present the fundamental facts of twireless in such a
manner as will preve attractive to a much wider range of students than that for which

this series 15 primarily imtended,

INDUCTANCE.

EFORE the experiments of Arago,

and, later, of Faraday in the early

nineteenth century  electricity and

magnetism were usually considered

as two scparate forms of energy.

Faraday showed that they were
related, inasmuch as a current of electricity
was produced by the action of a magnet on
a wire, and, conversely, that a coil carrying
a current exhibited properties resembling
those of a magnet.

Most students of electricity are familiar
with the lines of force produced by a magnet,
which can be mapped out with the aid of
iron filings sprinkled on a card placed above
either of the poles (Fig. 1). These lines of

force radiate from the poles in every direction.

We see that if the magnet is moved past a
coil of wire in a direction par. llel with its
own axis, the lines of force will, so to speak,
cut the wire, and thus will induce an
electromotive force in it

In the case of a conductor carrying a
current, (Fig. 2), the lines of force take the

form of circles having their centre at the
centre of the wire. When the current is
switched on these lines of force start to
expand outwards from the wire. If another
conductor is placed parallel to the first, the
lines of force, in expanding, will cwt the
conductor, and thus induce an e.m.f. in it

Fig. 2

Consider the case of two conductors side
by side, each carrying a current in the same
direction. The lines of force round each
individual conductor will be as before, but at
certain points between the two the lines of
force will “ clash.” The final effect will be
as shown in Fig. 3. Similarly, the field due
to a dozen conductors in a row will be as in
Fig. 4 We may note the similarity between
the lines of force, due to two rows of con-
ductors and those of a bar magnet. (Fig. 5).
Consider now a coil of several turns of wire,
equally spaced, as in Fig. 5.
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As spon as the current i1s switched on, the
lines of force extend from each turn in the
coil, and these lines of force, by Faraday’s
Law of Induction, will induce an e.m.f. in
the adjacent turns of the coil. The important
point in the whole matter is that the induced
em.f. is such as to eppose the e.m.f. which is
wnding the current through the coil.

Fig. 3.

=0, as the current is started in the coil, at
the same time an opposing e.m.f. is set up
which tends to prevent the growth of the
current.

The curve of the growth of current is
shown in Fig. 6. But, when the current has
finally reached its steady value, the lines of
force are no longer expanding, and in con-
sequence do not cut the other turns. "The
back e.m.f. therefore dies away again,

Now, if we switch off the current, what
happens ?

By Lenz's Law—"" In all cases of magneto-
electric induction the e.m.f. produced is such
as to sppase the cause producing it.” Now, the

—— =

cause producing the e.m.f. in this case is the
dving away of the current and the collapsing
of the lines of force The e.m.f. therefore
tends to keep the current Aowing, and 15 now
in the same direction as the applied voltage.

The effect of this eem.f. is seen in the
bright spark that occurs on breaking the
circuit of a coil. If the wire is bare and is
handled on breaking the circuit a severe
shock is often felr,

A glance at Fig. 7 will show the relation
between the lines of force and the induced
e.m.f.

Now turn to the case of an alternating
current. L'he current reverses its direction
through the coil many times per second, so
the lines of force are continually expanding
and contracting. In doing so, they are
continually cutting the adjacent turns of the

Tk

Fig G
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coil, and inducing a back electro-motive
force. So the current is continually being
prevented from growing, and when established,
from dying away. Hence, in the case of an
alternating current, the coil exerts a choking
effect on the current, mntinu;ﬂl}- preventing
its growth and diminution,

We now come to the meaning of the word
“ Inductance.” The inductance of a circuit
is that property which tends to oppose the
flow of current in the circuit, and, the current
once flowing, tends to prevent its stopping.

In the case explained above, what is it
that tends to prevent the growth and sub-
sequent changing of the current 7 "The lines
of force which cut the turns, obviously.

The inductance of the coil, therefore, is
represented by the total amount of lines of
force which cut the coil, when umit current
1s switched on.

If one ampere causes 107 lines of force to
cut the circuit, the coil is said to have an
inductance of ene Aenry.

Finally, we have to see upon what factors
the inductance of the coil depends. Clearly
it depends first on the number of turns of
which the coil s composed. Suppose one
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conductor has N lines of force produced by
the passage of one ampere. Then a coil
consisting of T turns will have N T lines
of force produced. Take the case of unit
current flowing in a coil of T turns. A
certain number of lines of force are produced.
If the number of turns is doubled, twice as
many lines of force will be produced. The
field, therefore, varies as the number of turns.

As the inductance of a coil is proportional
to N and T, and N varies as T, it follows
that the inductance is proportional to T2 ; or,
the inductance varies as the sguare of the
number of turns in the coil.

An expression for the inductance of a coil
in terms of the number of turns and current
will be given later,

Before leaving the question of inductance
there are one or two things more to be noted
in connection with it. We know that all
wire offers a resistance to the current fowing
through it.

If a wire has a resistance ot ten ohms, and
a hundred volts potential is applied to it, the
current Aowing will be ten amperes. This is
true both in the case of alternating and direct
currents. But if the wire is coiled, so as to
exert an imductrve effect, the current, in the
case of alternating current, will be decreased
owing to the inductance of the coil.

We see then that there are two properties
tending to limit the current passing through
the coil—the resistance of the coil, and the
smductance. The combined effect of resistance
and inductance is spoken of as the impedance
of the coil.

Lastly, it is interesting to compare the
detinition of inductance with that of mertia,
given in a preceding article. We see that the
inductance of an electrical circuit corresponds

in some respects to the mechanical effect of
meria,
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The AMATEUR’S GUIDE 0 the AETHER

A
STATION. | CALL. l{mntru]. SYSTEM. PRINCIPAL WORKING TIMES,
Annapolis - - NBB | 17,000 Are Tirme signals at 02556 and 1856 ; 24 hours pro-
1,700 Spark ed, with YN and Btavanger :L-(EI_I.
eather reports at 0130 and 1330. Works
Constantinople 0500 to 0800 G.M.T.
Barcelona - | EAB 2,000 Spark Works 1CI, HB and OHD irregularly; also ships.
; 600 |
Belgrade - -  BGD 8, 00 Arec Works SAR. (Extracted from " T.S5. F." No. 10).
I |
Bucharest - - BNS 4, (KD i Marconi 0 to 0216, to UA; 0330 to 0530, to UA;
| Spark 0700 to 0800, to HB; 1630 to 1815, to UA;
. 1800 to 2316, to IQZ; 2315 1o 0000, to UVA.
: (* T.5.F." No. 10).
Budapest - ' HB 3,700 i Telefunken | 0200 to 0330, to FL: 0600 to 0700, to IQZ;
; Spark 0700 to 0800, to BNE; 0B00 to 0800, to Allied
I Mismion at Bucharest ; 1100 to 1200, to WAR
| 1230 wo 1500, to FL; 1500 to 1600, to FF
_ (Bofia) ; 2030 to 2100, to PRG ; 2100 to 2200,
! i te FL. (" T.8.F." No. 10).
Cairo - - - BQC | 5800 Are —
|
Carnarvon - MUU 14,000 C.W. 0000 to 0100 OQ press; 0230, RAF Weather
‘1 | report ; 0070, USN traffic to Constantinople and
Venice ; 1430, weather report ; 1630 to 2000,
CQ pressa; 2000 to 2030, U.B.N. traffic as at
70 ; 2080 to 2100, OQ press ; all other times,
commercial service to EAA and 1DO.
Cleeihorpes - BYEB 3,000 | Spark Weather reports at 0500 and 1700,
Chfden . MFT | 5,804 Spark |ﬂuntinuuuncﬂmmrc-il.l servire to OB (Glace Bay ).
| Bpark has musical note.
Eilvese (Hanover) OUI 9,704 CW. To EAA, 0100 to 0500. Using Goldschmidt's H.F.
- 14,7040 CW. machine. Workse EAA and ECC throughout
24 hours.
Horsea = = BYC 4,500 | Spark Worka 8QG (Cairo).
K cenigaw uster- LP 4,000 i Telefunken | 0200, to MBK on 8300 m ; 05300 to RVA (Reval)
hauser Spark on BEM m;: 0530 to TOR (Thom) 8500 m ;
8,500 Telefunken 0700 to BSEW (Nicolaieff) 6500 m; 0800 1o
- Spark TEHR (Tearko-Selo) #5000 m; 1130 toc SAJ
7,800 | Poulsen Are (Karlaborg) 6500 m;: 1530 to OHD (Vienna)
[ 4000 m ; 1730 to TSR, 4000 m. (Exfracted from
“TAF" Na 10).
Madrnd - - EAA | 2,800 Marconi To OUL: 0000 to 0400 ; OT00 to OBOD ; 1615
' Spark to 2304.
Madrnd - EGC 2,800 | Telefunken 1130, weather report, 2100 m; 1600, weather
| 2,100 Spark report, 2100 m.

97

UNIVERSHTY UF MIL RGN
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BTATION.

Nauan &

Norddeich

New Brunswick .

Pola

Poldhu

Posen -

FPrague

Sac Paulo

Roms).
Saragevo

{near

Tsirkoe-Salo

Waraaw

; A
CALL. (metrea}).

i BYBTEM. | PRINCIPAL WORKING TIMES.
K i e
ra 8,700 I Arc i 1031 to 1040, " FRI de UA." 11000 m; 1100
2,800 | Spark i to 1145, " LLMY de TA™ 2800 m; 1230
D000 | Are | to 1240, 1o FRI, 11000 m: 1630 wn 1815
5800 Arc | to BNR, 6700 m ; 2031 to 2058, to FRI, 8000
11,00 Arr i m and BB00 m: 2230 to 2300, to RQA
i (Archangel) 11000m. {Ertracted from TS5 F '
. No. 10).

rOZ | 3,800 Spark | 2300, to U.S. Stations, 12600 m; 1200. time
12,0000 H.F. Alter- mignal, 39000 m : 2200, weather rt, 380 m ;
i nator D, time signal, 3IB00 m; 0740, weather

I report, 3800 m.

KAY 3 | Telelunken ! (leneral public traffic. Details of long-distance

! 0 Spark | traffic reserved. (This information was fur-
1RO | nished us the KAV station.) Admiralty
Notice to Mariners showas KAV sends two
| weather reports on 1650 m.
| .

NFF | 13,600 " Alexanderson Twenty-four hours programme with YN and
:  H.F. Alter- | POZ; 0430, to Pearl Harbour ; 2100 and 0100,

| nator. to San Diego.

IQz | s'mi Telefunken 0600 to 0700, to H.B. (Budapest), 3600 m;
. T.800 ' Bpark , 1400 to 1500, to .PRO (Prague), 3600 m;
[ { H.F. Alter- - 2030, weather report for mariners, 3600 m ;
i nAaLor, 1800 to 2200. to BNS (Bucharest), 7300 m.
i (From “ T8 F." No. 1N

MPD | 2,750 Spark 0100, press and long-distance ship messages ;

0930, weather report ; 2130, weather report.

PRO 1,750 Telefunken . 0300 te 0500, to VBL (Vasliun, Rumania);

Spark 0630 to 0BOD, to FL; 1800 to 1900, to FL;
2000 to 2200, to VBL; 2200 to 2330, to FL.
(“ T8 F." No. 10).

PRI 3,000 ;0 Tolefunken | 0945 to 1020, to OHD; 1100 to 1130 to WAR ;
[ N0 (e Spark 1200 to 1330, to OHD; 1330 to 1400, w
| H.F. Alter.  MRHG; 1400 to 1500, to IQZ ; 1545, weather
| nator raEurl.; 16830 to 1700, ta FL ; 2030 to 21040, to
I HB. (“T.5.F." Na, 10).

o | 11,000 Arc To American stations ; 1700 to 1800, to FL.

SAR | 4,000 Are L0015 to 0100, to FL; 0200 to 0300, to PRG ;

0715 to 0745, to PRG; 1100 o 1200, to FL.
(“ 7.8 F." No. 10).
TSR 5,004 Spark OB o ICT ; 0900 to LP: 13M, preas ; 170 to
5,000 WAR ; 2000, press ; 2230, press.
WAR 2, (MM Telefunken 0330 to 0430, to FL; 0830 to SEW; 1100 to
Spark 1200, to HB; at 1700 to TSR ;: 1900 to 2000,
to FL. (" T.5.F. No. 10).
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS
A Crystal Receiver with Valve Magnitier (Part II).

The Tigger Unmit.—Care should be taken
that the tube formers, ially if made of
cardboard, are thoroughly dry. If they are
at all damp the signals will be weaker and
the tuning of the circuit much flatter than
would be the case with dry formers. Thor-
oughly dry the tubes and then impregnate
themn with paraffin wax or shellac varnish.
Having prepared the formers in this way,
proceed with the winding. About §lb. of
No. 24 Double Silk<covered Wire will be
required.

The Coupling Corl—Wind the sliding

former with 100 turns approx. in the middle
of the former. Make a tapping at 50 turns
w that the coupling between the aerial and
sccondary circuits may be weakened if
necessary. .
The Secondary winding on the fixed former
requires a little consideration. We have
specified a 00005 mfd. condenser, and this,
with an inductance, is required to tune from
300 to 3,000 metres. The condenser will
have a maximum capacity of 00005 mfd.
and a minimum capacity of 000005 mfd.
(approx.}—a 10 to 1 change. This will give
a 3 to | change in wavelength with a given
inductance, as the wavelength increases in
proportion to the square root of capacity.
Therefore, in order to obtain the range of
wavelengths desired, we must make tappings
on the secondary and so arrange them that
the range of wavelength with one tapping
meets or overlaps the wavelengths given by
the next tapping. -

If we use three sections of winding we
shall cover the required range and also obrain

overlap between the ranges.

Section | should have 40 turns ; section 2,
65 turns; and section 3, 215 turns.

‘The table below gives the approximate
values of wavelength and inductance which
will be obtained :—

W:velength
Range | hection. (Metres.) Mhys.
1 1 e 250—T00 265
2 142 ... 600-1,500 1,280
3 14243 1,200-3,200 5,200

Commence winding the first section close
to the open end of the fixed former, and leave
a space of | centimetre between each section.
Wind the three sections and the coupling coil
in the same direction, Each winding may be
finished off by fixing the ends h}r means of
tape loops. Place the tape in pnsltmn, loop
outward, and wind a few turns over it. Slip
the end of the wire through the loop and then
pull one end of the tape taut. With one of
these loops at each end of the winding the
wire will remain right.

When the windings are finished they
should be given a good coat of shellac varnish
and baked in an oven.

If possible, a switch for connecting the
sections in series should be provided by means
of which the idle sections may be cut off from
the sections in use, thus avoiding the detri-
mental * idle turns ™ effect.

The Telephome Condenser should have a
capacity of 0-003 mfd., approx:

It may be made up as described in the
Wireress Wortp of April 3n:|._. in “A
Wavemeter and T unmg Tester.”

Cut the copper foil into’strips 24" % 1 and,
with 0-002° m1|::1., 15 plates shuu!d give th:
required capacity.

The High Tension Battery.—The French
type of receiving valve will work quite well
with approximately 60 volts potential on the
anode. This p}ttnrla! can be supplied by
using 15 4}-volt ™ Ever-ready ™ pocket Aash
lamp bartteries, connected up in series. This
arrangement will give about 68 volts. The
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current taken by the valve when in operation
is of the order of a few milli-amperes ; there-
fore these batteries should last, with normal
use, for at least six months. A battery of
accumulators can be used, but in practice a
drv battery has been found most satisfactory
and causes much less trouble.

The size of one * Ever-ready ™ bartery is
3" % 24" = [" ; therefore, if we arrange them
as in Fig. 1, a light wooden box (8" long,
5" wide and 3§ deep) will be large enough
to complete the unit.

Fig. 1.

In assembling the batteries it is essential
that precaution be taken to insulate the
battery as a unit. The best method to adope
is to line the box with waxed paper and to
place a double thickness of waxed paper
between each battery. The terminals mounted
on the box should be bushed with ebonite,

Connect up the batteries, positive to
negative, with ‘properly soldered joints, using
thin copper wire for connectors. Usually the
battery connections are of tinned metal, so the
best procedure will be to tin the connecting
wire first and then, with a hot, clean soldering
iron, make a quick joint. The reason for
care in doing this is to prevent the heat
creeping along the battery connection and
unsoldering the joints inside the hattery.

The H.T. unit is of great importance to
the set, and too much care cannot be taken
in making it up. Experience will teach the
amateur that when working with valves,

. slight leaks to earth due to bad insulation, and

THE WIRELESS WORLD

imperfect joints in the circuit, will cause
great annoyance by giving queer noises in
the receivers.

It is found that the anode voltage required
for each valve varies slightly, so instead of
joining both terminals to the barttery direct,
connect a flexible lead to one terminal wlth ’
a tie<clip at the loose end, so that tapping
may be made at any intermediate voltage.

Filament Resistance—As we propose to
use a B6-volt accumulator to supply the
current for the valve filament, it will be
necessary to make up a resistance of approxi-
mately 3 ohms, which must be variable in
order to control the current taken by the
filament.

For those readers who wish to make up
a variable resistance, the following data will
be sufficient to work from,

Size No. 22 BW.G. Eureka, German
Silver or Manganin wire, has a resistance of

I ohm for a length of 24" ; therefore, 72"

will be uired o make up a resistance of
J ohms. It will be necessary to use bare
wire,

The best way to make up. the resistance
in the most convenient form is to wind the
wire closely round a lead pencil so that,
when the wire 15 taken off the pencil the
turns remain touching one another. If the
wire is pulled out to a length of 67 it will
form a helix with about %" between each
turn. Fig. 2 shows clearly how the wire can
be mounted on a base made of ebonite, hard
wood or any other suitable material. This

base should be about 23" in diameter, having

il

Fig. 2.
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a ledge §° wide, upon which the wire rests.
A convenient handle can be made, having a
|" threaded spindle passing through the base,
secured by nuts and washers.

T'his spindle also takes the contact arm.
The contact arm must be sufhciently wide to
span two turns of the wire, and must be
adjusted to make light but good contact. The
back portion of the arm should make contact

on a brass strip upon which is a terminal
mounted on the top of the base, another
terminal being connected to one end of the
wire.

This piece of apparatus does not call for
much ingenuity to make up; at the same
time it can be made a very neat job—neater
and smaller than a slide wire tvpe of resist-
ance.

3 He 1s NOT receiving from Mars.

Flots Fiess.

My, Frank Marghall in his priva‘e wireless station fitted in the cellar of the * Rose and Crown ©
in Park Lane, receiving messages from Paria.

101

UNIVERSITY OF MICHIGAN



ALTERNATING CURRENT WORK

WITH REFERENCE

TO THE

THREE - ELECTRODE VALVE

By R. C. CrLinkEr.

Continued from page 68,

E can now regard the

combination of triode and

oscillating circuit as two

resistances in series placed

across a constant A.C

voltage. (Jne is hxed in
value—that of the triode,

"I'he other has the value —{' and is required

LR

to be such that the power consumed in it is
a maximum. It can be shown that this
obrains when the two resistances are equal,
i.e., when—

L

CR

So far we have considered the simple
oscillating circuit, shown in Fig. 7, and
have assumed the adjustment of the value

= triode resistance.

of fi?‘. to be obtained by separate adjustment
of L and €. A more convenient arrangement
for adjustment, however, is that shown in
Fig. 11. The aerial & (which acts as
capacity () is connected by moveable contact
g, and the plate by moveable contact p, to
the inductance L. By shifting q the wave-
length 1s adjusted, and by shifting p the
effective value of the resistance of the oscil-
lating circuit in the plate circuit is adjusted,
Moving p upwards evidently increases the
A.C. plate voltage, and decreases the A.C.
plate current (i) required for a given /E

current, This Is equivalent to an increase in
the value of {%‘E . Moving p downwards,

on the other hand, decreases the effective
value of the latter quantity in the plate
circuit.

In the foregoing treatment it has been
assumed that the grid is excited from a separate
A.C. source. When, however, a triode is
generating, its grid is, of course, self-excited
from the main circuit, either by mutual
induction, as in Fig. 7, or by some other
form of coupling. Also, the oscillation is not
confined to the straight parts of the character-
istics. The curvature sets a limit to the
oscillations, which otherwise would increase
indefinitely.

These differences modify somewhat the
conclusions reached on the *straight line ™

4}

= F

Fig. 11,
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assumptjons, and render the actions more
complicated. The principle illustrated remains
the same, however, viz., the treatment of
the oscillating circuit as equivalent, at its
natural frequency, to a non-inductive resist-

L
CR ohms.

The term * triode resistance,” as used
above, must not be confused with the term
" negative resistance " as sometimes applied
to a triode circuit when used to generate
oscillations. This latter term cannot be
applied to the triode itself, but only to the
combination of the triode and its circuits.
As an analogy let us consider a series con-

—TOE00000 () —

——AWWWWW~

R S
Fig. 12,

ance, having a value of

nected D.C. generator having negligible re-
sistance connected to an external resistance
as in Fig. 12. F is the field coil in series
with the armature, and R the resistance.

Fig. 13 shows the shape of characteristic
curve OA of such a generator, 1., the curve
connecting current with generated voltage, or
E.ALLF. The frst part is straight, but at

Fig. 13

higher current the line bends over, due to
the saturation in the iron. Up to the bend,
however, the ratio of E.M.F. to current is
constant. But this relation is the same as
that which holds with a resistance, i.e., the
E.MLF. is proportional to the current. Note
this important difference, however : the
counter E.MLF. of the resistance epposes the
current, whereas the generator E.M.F. assists
the current. We may, therefore, regard the
generator as possessing * negative resistance.”
Now we can draw a line OR representing the
value of R in Fig. 12. Will any current
How when 5 is closed ! Clearly not, because
the voltage ¢, required to drive any current 1
through R is greater than that, ¢y, which the
machine will give. If this current were
started by an external E.M.F. it would sink at
once to zero on removal of EMLF.  Bur if
we reduce R to such a value as shown by
line OR’ the case isdifferent. ‘Thegenerator G
can now supply more than enough voltage
to drive the current, and the latter, as soon
as 5 is closed, begins to rush upwards at a
rate dependent on the circuit inductance.
During this period the numerical value of
the negative resistance K, of (5 is greater
than the positive resistance K of the circuit,
so we have

R—R, < () or negative.
This i:nnditinn evidently holds up to the
]:uulnt , above which any further increase
requires a voltage pgreater than the generator
will give, and the conditions remain stable at
this point, with steady current. Here, then,
the value of the ** negative resistance” of

G is exactly equal to the positive resistance
of R, or

R—R =0.
T'he circuit now behaves like one having
wero resistance and zero EALF,

"The current is not oscillatory in this case, .
hecause no capacity is present. By connecting
a suitable capacity in circuit, however, the
machine could be caused to give A.C, current.
The value of this capacity would have to be
impracticably large, with a generator as usually
wound. With a special machine, however,
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the writer has been able to generate low-
frequency currents,

Applying the same reasoning to the triode,
we see that, if oscillation 15 to take place,
the numerical value of the * negative resist-
ance "’ of the circuit must be at least equal to

L
(r - ﬁ) ohms,

which is the sum of the triode resistance, and
that of the oscillating circuit. We can find
the value of this in terms of the mutual
inductance M between plate and grid coils,
and so find the value of M required for the
starting of oscillation.
Let I="internal " current of oscillating
circuit ;
» F="texternal " current of oscillating
circuit or plate A.C. current ;
s A=cChange of plate voltage per grid
volt (** shift " in Fig. 8).
‘T'hen, considering the R.ALS. or effective
values of the A.C. quantities, we have
Grid EMF, =wMI
Corresponding plate circuit ENLF . = kw1

s . EMF kMl
€ CUrrEmt == total resistance ‘_7
"TCR

O f_ kel B P B R
r;;—r" T ut f_mL_,’ur

T oer
Ruw(, as found above,
: kM i o A
Hence, CR= =T UT hn = p
"TCR

THE WIRELESS WORI.D

But £ ) bid kil e
ut a= (I"‘T L-R represents the tota posi=

tive resistance, the numerical value of the
negative resistance of the circuit must be

b R
R )

If the negative resistance has a smaller
numerical value than this, oscillation cannot
start because the total circuit resistance is
positive.  An infinitely small increase of
el over the value of [ r- L
OCR l, CR
renders the circuit unstable, when the slightest

disturbance mitiates oscillavions which con-
tinue to increase. For the starting of oscilla-

) however,

tion, therefore, we see that
L
g must not be less than (r,— i ) or M

must not be less than J—: (L+CRr). Once

started, the oscillation increases in amplitude,
until, owing to the limits of the characteristic
being reached, the effective values of k and
r are so modified as to bring the two sides of
theequationequal, Thisisequivalenttosaving
that energy isbeing dissipated in the resistances
as fast as it is supplied by the action of the

triode.

DIRECTION-FINDING STATIONS.

Information re Wireless Direction-Finding Stations
is given in Admiralty Notice to Mariners, No. 303 of
1yzo0. The information furnished comprises par-
ticulars of the general purpose and working arrange-
ments of such stations, and also the regulations for
Canadian and Newfoundland, United States, Dritish,
Freoch, [talian apd German D) F. Stations,

In asu uent Notice, No. 524, the use of D.F,
Stations by the Mercantile Marine and the advantages
resalting therefrom are dwelt upon. The ﬂdml.raaf:y
point ot that the existence of soch s:ations in the
United Kingdom, France, Canada, United States

and Germany, and the regulations under which thev
are operated, are not as generally known thrcughout
the Mercantile Marine as is desirable, and that where
the system is known to DMasters it is beginning 1o
he more extensivelv used throwgh its advantages
becoming known and appreciated. It wonld seem
advisable that all interested should obtain all the
information possible regarding these stations, as
Wireless Direction Finding for navigational purposes
has proved 1o be of great value, and the Mercanule
Marine cannot afferd to forego the benefit and
safeguards it gives
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BOOK REVIEWS

THE ELEMENTS OF TELEPHONY.
By Arthur Crorew.
London : E.and E. N, Spon, Ltd., pp. 114,
37 illustrations, 2s. net (Second edition),

HETHER this little volume
really appeals to the reader for
whom it is primarily intended,
would seem to be largely a
matter of conjecture, As the
author states in the preface, “it is hoped that
t may be of service to the larger class of
elephone users,” but the percentage of tele-
phone users who either know or care how a
telephone ** works ™ is probably not very high.

An elementary introduction is given in
Chapter 1., setting out the first principles of
sound transmission in air, of electric currents,
of magnetism, and of the relations between
electric currents, magnetic fields, etc,

In passing it is worth noting that the
PhraSEﬂTugy of this introduction is somewhat
Inose in parts, and although the student who
is well grounded in electrical principles would
have no difficulty, it is not wise to create
incomplete or inaccurate ideas in the minds of
new readers. The descripion of Fig. 1 is
somewhat inaccurate, and the terms * left
and ** right " appear to have been transposed.
On page 14 it is somewhat difficult to reconcile
the author’s statements with the well-known
values of the specific inductive capacities of
glass and paraffin wax.

Chapter IT sets out the elements of speech
Tansmission by simple telephone apparatus,
while Chapters III to X deal with the details
and working of various forms of telephone
ipparatus in everyday use.  The component
parts and connections of table and wall instru-
ments both for magneto and C.B. working are
well described, as also are the arrangements of
modern telephone exchanges, including the
Wrious indicators, pegs, jacks, keys, etc.
The most useful part of the book begins at
Chapter VII—C.B. Working—since this is
the system most extensively adopted in practi-
al work, while it is to be hoped that the few
remaining magneto systems with theirattendant
frlﬁd'i'lnl:grs will also speedily disappear. It
5 however, at this stage of the book that the

wiring diagrams, which age very freely given,
become (necessarily) more complicated, and
we are somewhat afraid that the maze of lines
representing the various circuits through a
telephone exchange will deter the casual
reader from a further perusal of the marter.

The aims of this book are cerminly to
be encouraged, and it is pleasing to find a
P.O. Engineer endeavouring to help on the
education of the great “ B.P." to a better
understanding of matters telephonic.  After
all, telephony is essentially such a simple
process that it merits a much wider under-
standing of its essential principles than is
usually found. The book concludes with a
brief but simple and pood description of the
mode of operation of automatic telephone
apparatus, and exchange equipment. May
all who peruse this chapter and appreciate the
simplicities of automatic working set up a
prolonged wail for its speedy universal in-
stallation, for to come back to manual operated
exchanges after the facilities of automatic is
truly like going back from electric traction to
the old stage coach. '

L L L

SIMPLE WIRELESS TELEPHONES
AND HOW TO MAKE ‘THENM.
Published by Papular Scienze Monthly, New
York, pp. 47, price 25 c.

This little bookler, apparently written
some four years ago, 15 designed solely for
the amateur and handyman who wishes to
have practical details of the construction of
wireless telephone apparatus. It does not,
therefore, give detailed dimensional drawings
but rather indications on the lines on which
apparatus may be constructed. It opens with
a brief resum: of photophony and telephony b}r
conduction and induction, and then reviews
briefly the Poulsen Arc, Mercury Vapour Arc,
Goldschmidt Alternator and a Liquid Micro-
phone. The third part describes very briefly
and in places somewhat indefinitely a simple
form of arc transmitter with microphone
control in the aernal circuit. No mention
whatever 15 made of valve work or of the
manyv uses of valves for transmission and

reception
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QUESTIONS AND ANSWERS

NOTE.—This section of the t.-tularu:im! is ploced al the disposal of all readers who wish to receive advice and
information on mallers periaining (o the technical ond nen-technical sides of wircless work. Readers
ahould comply with the following rules.— (1) Questions shiould be numbered amd written on one side of the
paper only. and showld nod excecd four 1n number. (2] Queries should be clear and concise, (3) Before sending
in thelr guestiona readers are advieed to scarch recend numbers to sec whether the same guerica kave nol been
deall with before. (4) The Editor cannot underiake to reply to querles by post, (5] Al guerics must

be accompanied by the full name and address of the sender, which 12 for reference, ned for pullication,

Queries

will be answered under the initials and town of the correspondent, er, if g0 desired, undir a ** nem de plume.””

{6) Readers desirous of knowin

the conditions of service, etc., for wireless operators will

save time by writing direct to the varlous firms employing operators.

V.K.C.L. (Dovercourt) sends a scheme for
throwing an aeral from fransnission o receplion,
by contacts on the wmanipadating key, which we have
not enough space lo describe at length. He asts for
an opnRten on il

The scheme ia interesting, but we are afraid it
is mnot practicable. You show the detector,
apparently a crystal, in series with aerial, which is,
of course, quite wrong. You could probably get
over this, however, The great ohjection is that
when transmitting, vou have the charged aeral
connecied to earth through the recoiver, and o
umn!lmfap in wseries with it. The charge would
ocertainly jump the gap, burning your key badly,
and probably giving you violent shocks. Also
your receiver is not protected from this discharge.
Compars the arrangement of the Marconi earth
gap, with the receiver connected across it

AUDION (Fawey) — (1) Nenda hweo circuits for
criticiam and asks (2) If ko moy e pect 1o receive
Arlinglon using one valve. (3} ff the condenser in
the grid tuned circwit showld b amall.  (4) If
foading wp an aeriad with a nomwral wavelength of
1) medres fo o G0H) meires giove good resulie. (3)
Whether fhe arrangemend shown with beo funed
eircuils makes tuning for signals dificull.  (8) If the
reaction codl fends to miale the corendl  oscillate,
(7) What English stations sened weather reporis. and
on what wavelengihs they work. (8} Whether Poldhu
transmits af 9.30 pom., and (9) What time the
wweather report 8 fransmitied from Rinella, Malta,

Plonse note that the nunber of yuestiona sub-
mitie] to this column shonld not eveeed four, and
ghould prefernbly net be on pointa whicrh are
treated in nearly all text-hooks,

20000 i,
8'}" :
__% 2

(1} With a hard valve we do not like vour
circuit o (Fig, 1), Cieewit & (Figo 2) should e all
vight if (1) yvou omit the conneetion marked W,
which s guite unneces=<ary, (2] You make vour
reaction conpling much stromger. Use o voil of at
beast 100 mhys, and couple it directly to the 6,000
mihy el smd (3} f von gt vour phones the other
sitle of the H.T. hattery to avoil risk of shoeka

——
.

i 1 yonr circuils are very :L:l}l!'ll], A very
skiltully weesd, you may possibly do so.

(1) Yes

{41 Not very,

() Bomeewhat, but woed wndaly,

TR

(71 Poldlu, on 2,750 me, aml Cleethorpes, on
KR ETIES

(%] You, o weather mepont.

(i)

W.E.D. (Peckham).— (1} Scvads a civenit for
eriticiam, and asle () If molvonised iron wire ta
IR HRE fnr ant merial. |3 .f_f coretil shown, 'r:'.'hft‘h
is a simngele Mo cirenit receiver, could be conveniently
i proved by the wse of a f+imle as o note mamifier.
(41 ff it roneled Be b proved wilh o friodc wsed af @
Figh-frequency am pdifier,

(1) Circuit (Fig.3) would be improved with an A.T.
comdenser,  The dimensions of the loose coupler are
fnr too big, as the inductances work out at about
Ao, i) and 75,000 mbivs,  Use coarse wire, and lecs
of it. Unless yvour plates of glaks are very thin
vour vanable condenser wil! not have enouch
capacity,  Your telephone condenser should be
e v BgEeer.
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A
INDUCTAMCE
PRIMARY
? s T

Fig' 3. 2
i2) Iron wire could he used for an acrial, but
wouldd be wvery ineflicient, owing to its large
resistance, particalarly to high-frequency currents,
{3) Not much alteration would be needed. You
would require an iron-core transformer in the place
where the telephones are shown, and the usual
resistances and batteries for working the valve.

(4] More alterationa would be needed. For
details with regard to the lost two questions consult
the constructional articles.

D.E.W. (Crouch End) asts (1) If a Wolluston
(1 wire) fused in a glass tube filled with mercury and
fitted with a terminal, can be used aa one electrode,
and a lead plate for the other, for an ordinary delector
Jor a receiving stalion. (2) In what order does one
wire up a receiving alation ; and (1) Whether a
tuning coil, fired condenser, and Wollaston wire
detector is all the apparatus required for a receiving
stalion.

(1) There are two types of Wollaston wire
datector, the slsstrolvtic, and the thermal ; we
are in doubt aa to which of these you are thinking
of. However, neither is .ol any practical use, as
they need exceedingly skilled work to set up, and
are very fragile. We do not know where you could
get the wire, and do not think it likely that there
are o doren men in the country with sufficient
manipulative skill to make either type even given
s supply of the wire. Do you realise that it is
only about 120,000 h of an inch in diameter in
its final form ?

{2) We do not quite grasp the point of this
question. It does not matter in what order you
connect up a met, provided you get evervthing in
the right place. If you mean, how should the
instruments e connected up. consult the earlier
conatriictional articles in the last volume.

(%) The Wollaston detector is not worth trying.
The apparatas you will noed depends a good dea!
on what detector vou decide to use.  You will fined
information to help vou in the articles guoted
above, or in Bangay's ** Elementary Principles.”

A.C.C. (Birmingham) astz (1) Why an are
generales oacillations.  (2) Why it should lurn in
methylated apiril.

(1) We have not space ennugh to diseuss this
adequately. You will find the reasons given in
almost any modern text-hook on wirelers. Briefly,
it i3 due to the fact that the greater the current
flowing through the arc at any instant, the le=s are

the volts mernsa it. While the shunt condenser i<
charging up, the current across the arc ia amall,
and therefore the voltage i big. When the con.
denser stops charging. the current through the arc
gets higger, and the volts across it drop, allowing
the condenser partially te discharge across
Similarly, when the condenser is discharged, the
are volts rise apain, allowing it to recharge. By
this means the oscillations are built up and sustained,

{2} Chiefly to provide a conducting atmosphere
for the diselarge of some inert gas which will not
cause burning up of the electrodes.

W.R.W. (Langdon Hilis) iz in the forfunate
position of being able fo rig any form of cerial he
qlenses, auliect to the P AL(1's veatrictions, and ashs
for mivize. He also asks for instructions for making
a felephone transformer.

{1) Wa should certainly nse a single wire type.
It will he quite satisfactory if nearly vertical,
provided that it is not too much screened by stavs,
or any metal on the mast, in this position.  If
you are working near a house get it away from the
walla before running upwards vertically. A
straight wire inclined at an angle to the honzontal,
say at 45°, will give yvou directive effects, if you
feal inclined to try this. With short nerials, you
should rertainly not use a T, unless unavoidable :
and wo should not advize an L with a full fight-angle
hend, unless circumstances gove a strong reason
for it.

(2) Ses the March number of The Wireless
World.

J.C. (Sunbury) sends a diagram (Fig. 4) of
receiver which i essentially a self-helerodyne, with a
serond valve added as nots magnifier. He shows fuo
positions in which ke has fried the phones, indifferent
paris of the plate circuit of the pecand valre, and
aska why one worls and the ather does nat.

......

It

_.._1-1-.'.“::‘.“. 8 |}_.

i
2.
'-:1:
=

o
ok
==
Fia. 4.

In position X you are getting the resultant of the
plate eurrents due to both valves,  These may be
opposing, 1 your nute magnifier i= not working
well, this opposition may give the weakening you
mention.  With the phones at ¥ you will not et
this efiect. It is probable that your note magnifier
is not working well, as von appear to e puttiog
tao mich nesative potentinl on the gl
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H.L. (Falkirk) asts (1) Whether cerfain cirenits
iwhown in No. 4 reply to Capl. Delarue, W.W.,
Moy, 1019 ean be waed fo reccive C.W., by connecting
the pscillating circwils of two buzzers in serica with
the aerial.  (2) Whether an efficient condenser can
lee moawle apilthh clbanite Fule 12 fnches fong, betwern furo
wliding metal tubes  (3) What amount of wire will
fa rﬂ;rn'mf 1||"-I':I:' the lr.lfn'll- taeluetapce -r1_||" the riremuifs
indivatd i (1)L

(1Y The cireuits discussed in question 4 of Caplt.
Delarue in the May nnber could be used aa vou
sngeest, ak s there explained, The cirenit XNo. 3
in the eonstroctional article for November is mueh
better, and being of heterodyne 1yvpe, doss ot need
local excitation, If you are going to use a valve
why not let it produce the local oscillations needed,
instead of bothering with buzzer exeitation. which at
best is only o makeshife and rather an unsatisfactory
substitute.  Though the cireuit No. 3 mentioned
above is guite all rdght, we recommend youn to try
a simpler arrangement on the eame lines fimst,
You will find such eivcoite given in the conatrue-
tional artielea,

12) Yer, keep the thickness of the ebonite enall,
or your capacity will prabably not e large enongh.

(3) We are afraid we cannot sav, without more

mformation ax to the wavelength, ranae roguired,
and =0 on. '

L.JIN.K. (Bedford) asks i)y What ix the con-
#truction of the Radioson detsctar. (2] If any other
ifitectar can be wsed wath the Ciraillot relay, (3) 1
cark addition to a set has lo be notified to the P.M.G.

(1} amd (?) We do not know either of thess
articles. Il voun will give ws rome further par-
ticulars, we will try to ohtain the information you
desire.  (3) 1t all depends what the addition is.
I it radically alters the circuit previously passed

by the PMG., it would be letter to notify the
lutqer,

SEW.D. (Constantinonle) aske (1) For a
f'!'lnmrnm SJor constructing a swavemeter. (2 For a
atmiple siethod af calibrating the same. (1) How to

tell the warelength of any signals teved in on o reeeiver,
(1} If there are wny ofker readers of the W.W. in
Conalariding ple.
(1) The diagram of eonms-tinng (8 very simple,
{xee Fra, 5) '
Where L = an inductance of n few tums of wire
" - n variahle rondenser
X n eryvatal
T n pair of telephones,

See article inour issue of Aprl Sed, which gives

full aletaily,

€ + o

Fig. 5.
(2} The only patizfactory method i= by comparing
it poeainst anot ber waveseter, or sipilae ealibrated
set. I vou can fix a fow wavelenzihs aceurately,
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hy meana of stations whose wavelengihs yvou know,
find the condenser readings for these wavelengths
Flot & curve letween wavelengths and condenser
reailings for all the values you cam obtain in this
way., You can then get the wavelengths corres-
ponding to other values of your eondenser from the
Curve,

(3} Tune the elosed cireuil to the signals,  Then
"z " it by connecting & buzger and cell aeroas
the condenser, Bring the wavemeter near, and
listewn in the phones. Maximum sound will Le
hear when the wavemeter is et to the wavelsngth
of the signala,

{4} We do not know of any.

L.A.W. (Bradford) asis (1) If in a conwlenver
having a dielectrie partly of wmiva awd partly of air,
bhe S0 wddl be the mean of the 5000 of the mica
and the wive (2} 1f there il be eroessive lossea i
a rondepser of thea nature aned G the S 00, will
alill Yo e maenn r_lf the j.li[air! R T ﬂuu.fr j.-r.lm"ff.
(%) Why on a ftype 31 orystal receiver (Moreoni) a
faezrer cap smwciimrs b begeed weith all the sudiches
[P :

(1) The S L0 will be intepmediate between (hose
af mirn and mir, bt the exact value will depend
on the exact thickness of each.

1 13is the thickness of air
d . i
.. B0 of mica
it ran be easily shown that the capacity per unit
arean of plates coguaals

k 1 ¥ LD s el
. - . :
h—LI'(A-+ o ) qgr{fi sy kDad
T
1 ¥ 2
Now W} would he the capacity per unit

Thereiore the
k{ D s
| 3 Y

area if the dislecine were all mir

effactive 5. 1.0 of the rombination is

{2} If the plates were not guite parallel a similar
expreasion could be worked out, bt would T+ more
complax. Tha difference would not be very
important if the angle between the plates were
small. Thers would be no special dielectric losees
in surh condensers used for rereiving purposes,

{3) When the switchea are open, you may, i the
buzeer roupling 18 too tight, foree oecillations from
it on to the open circwit, particulurly if 1he buzzer
cireuit happens to be nearly in tune with the re-
sonance frequency of the secondary circnit when
open.  Closing the switches of course slter= the
tarie of the secomdary ecircuit, and may weaken
signals by throwing it ont of tune with 1he bugzer
cireuit,

NOTE.
With reference to the very low frequency amplifier
shown in Fig. 8, page 34 of the issue of April 17th,
under the heading of “ Some Wireless Wonders,™
the following values may be of use to readers :—
K — b8 ohims : Wy ond By — 5 ohma 3 C) — L0015
mfd, ; O, - 0023 mfd. ; C - 1 miil.
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By Puirte R. Counrsey,

HEMICALLY speaking, Sele-

nium is a somewhat peculiar

element. In many respects it is

closely allied to the non-metallic

elements, such as Carbon and
Phosphorus, and especially to Sulphur, while
on the other hand in some ways it is not
unlike the metals.

All the known chemical elements have been
classified and arranged in order of their atomic
weights, and grouped together to forim the
well-known * Periodic Table,” first described
by Mendeleef in it present form. In this
table Selenium occurs in the fifth series of
the 6th group, and from its position in the
rable one would expect it to be somewhart
similar in its nature and chemical properties
to Sulphur and Tellurium. As a matter of
fact it s in many respects intermediate
between those two elements. Its atomic
weight is 79-2 and it is usually represented by
the symbal Se.

In its matural state it 15 found most fre-
quently in combination with other metals—
chiefly lead, silver, or copper—in the form of
Selenides of these metals.  Selenium, like
sulphur is an element that can occur in more
than one form, each different variet}f having
somewhat different physical pmptmes It1s
rather peculiar to find that a given substance
can be changed into several different forms,
having different appearances and different
physical properties, while all the rime retain-

B.5c., A.M.LE.E.

ing the same chemical properties which
are characteristic of that element. Various
theories have been put forward with a view
to explaining or in some way accounting for
thﬁe differing prnpertlt:-: of the wvarious

* allotropic modifications " as they are often
called. [n the case of a molecule of a complex
compound the case is somewhat different to
that of an element, as it is then easier to suppose
that the atoms of which the molecule s
com have been arranged in slightly
different ways in the different modifications.
In the case of an element, however, there is
as a rule no such complexity of the molecular
structure, although in the case of sulphur, and
possibly also in that of selenium on account of
the resemblance of the two elements, it is
known that different molecular structures can
occur.  These different structures may and
probably do in some measure account for the
changes of physical properties.

[n most cases with elements, it is now
assumned that the various physical forms arise
largely from different arrangements of the
electrons within the atom itself. The most
modern theory of atemic structure postulates
that all atoms consist of a nucleus of some
form, about which at present very little is
known, carrying a positive charge, and sur-
rounded by a number of electrons. The
number of these electrons in any given atoin
increases with the atomic wuight, and is of
the same order of magnitude as that weight.
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The electrons in the atom are bound to the
positively charged nucleus with various degrees

of freedom, depending upon their geometrical -

arrangement round the nucleus. In a recent
theory set out by 1. Langmuir, he lays down
certain postulates and from them deduces the
electronic distribution in various atoms. He
shows that they fall more or less naturally
into the groups of eight of the periedic table,
with the result that any given atom may
either tend to take up additional electrons in
order to complete the octet, or may tend to
give them up. These electrons in the outer
shell of the atom are the ones that very largely
determine the physical properties of the atom.
Thus to give one example, briefly the presence
of one or more loosely attached electrons
generally indicates that the element is coloured,

Simple flat type nj Selentum Cell,

and produces coloured salts since the loose
electrons are easily stimulated to set up light
vibrations. Similarly when in a group of
atoms, one or more electrons is easily displaced
and removed from the original structure, a
material is found that easily conducts an
electric current, the presence of free electrons
capable of moving from atom to atom being
necessary for this purpose
Two forms of selenium are usually

cognised : (1) Amorphous, and (2) "g":treuum
When the material is purchased commercially
it is generally in the vitreous state, in the form
of small eylindrical rods of a very dark greenish
cnlour. By burning the vitreous selenium in
oxygen, or by oxidising it with nitric acid,

THE WIRELESS WORLD

a white crvstalline mass, selenium dioxide,
SeQy, is formed. This is soluble in water
forming selenious acid, H,5¢O,.  If the solu-
tion of this acid is precipitated with a reducing
agent, such as sulphur dioxide, 5Oy, the
amorphous variety of selenium is precipitated
in the form of a reddish powder. By heating
and sudden cooling this torm may be recon-
verted to the vitreous variety.

A third form of selenium s sometimes

recognised. It is obtined by heating and
annealing the vitreous varjetv. It is some-
times termed the ** metallic” modification,

and is the one with which we are most con-
cerned in connection with the electrical
applications of the element.

For the preparation of this variety, the
vitreous selenium should be melted and
moulded into the shape required, and its
temperature then allowed to fall to 210°C, or
thereabouts, at which value it should be
maintained for some hours, before slowly
cooling to atmospheric temperature. The
time during which the annealing process is
carricd out, as well as the exact value of the
anncaling temperature, affect to a certain
extent the electrical properties of the final
product. In its initial state the vitreous variety
ispractically an insulator, but after theannealing
it becomes a conductor, of which the initial
resistance is largely dependent upon the
annmling process. In a good specimen pre-
pared in this manner, it is found that the resis-
tance of the material depends upon the light
falling upon its surface. The selenium in
its sensitive state possesses a grt}'IEh colour, but
is nearly ue to light except in very thin
films. Hence when light falls upon its surface
it will only be able to penetrate a very short
distance into the mass of the material. As
it is only natural to assume that the electrical
properties of the material will only be affected
in the actual part under the influence of the
light, the necessity for arranging the selenium
in an extremely thin film should be obvious.
By this means the light is able to influence a
much greater proportion of the total mass,
thus bringing about a proportionately larger
change in resistance.
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Fig. 2.

An easily consiructed Photophone Recelver using a
Selenium Cell in the focus of a Parabolic Mirror fo
concentrate the light ‘on the cell.

Given this effect of light upon the material,
let us see briefly to what uses it may be put.
One of the earliest suggested applications was
for the purposes of photometry. Since the
resistance of the material varies with the
intensity of the incident light, it should be
possible to arrange a selenium resistance to
measure the strength of the light falling upon
its surface, and thus to compare different
light sources, as is customarily done by optical
means in ordinary photometers. The ap-
parent advantages of the arrangement lie
chiefly in the elimination of the personal
element in making the measurements. Such
arrangements have been used to some extent,
but the results obtained have not shown any
marked advantages over the ordinary instru-
ments. ‘This is largely due to the fact that
selenium is more sensitive to light of some
colours than it is to others, with the result
that when comparing lights of different colours
inaccurate readings are obtained.

As far as signalling without wires is con-
cerned, and this represents perhaps the mest

extended use of selenium cells, the cells
have been used both for telegraphy and tele-
phony, using light rays as the connecting link
between the stations,

For this purpose it is desirable to make the
selenium up in the form of a * cell,” which
shall present as large a surface as possible to
the light rays, and at the same time is so con-
structed that the film of selenium traversed by
the current is both thin and of large cross-
sectional area. One of the simplest con-
structional arrangements for such a cell s
indicated in Fig. 1. It consists of a small
slab P of insulating material, such as porcelain,
slate, or mica, around which two parallel
wires are wound a number of times in notches
cut in its edge. A convenient size for this
insulating base is about 2° ¢ 1". The (bare)
wires may be of about No. 30 gauge copper
wire, although platinum is somewhat pre-
ferable. The two wires should be wound as
close together as possible without actually
touching at any point, and for this purpose it
s most convenient to cut a series of small
notches close together along each edge of the
base, as indicated in the diagram,

The base should then be heated, and a
thin film of selenium melted on to i1t and
smeared evenly over its surface. The two
wires form: the terminals of the cell so that

N\
[
\

~—] N\
® h-!-nﬂ'l'---—l—...“I|I el Tnjre B0l .‘\\.--“-'_'h

[ L] =i L af a8 am (F
warslmmgis vn micrans (=0 0O lcm §

Fig. 3.

Sengitivencas Curve for o Selenium Cell to light of
different eoloura

the current passes from one to the other
through the film of selenium spread between
them. The complete cell must be annealed

2
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before use in order to transform the material
into the light sensitive state.

Many other forms of cell have been used by
various experimenters, but the pnru:lpll: of
them all is the same.

To enable such a selenium cell to be used
as a receiver for signalling purposes, it is

Fig. 4.
A rm-tp:mem af Mechaniam in the intcrior of an
“ Electric Dog ™ for control by light waves.

merely necessary to connect it in series with
a battery and a telephone receiver, and to
expose it to the beam of light from the trans-
mitter. 'The effects may be increased by
using a lens or a parabolic mirror to concen-
trate the received rays upon thecell. (Fig. 2). By
such apparatus, using an electric arc searchlight

THE WIRELESS WORLD

at the transmitter, and with the arc controlled
by a transmitting mic e, as in the case
of the well-known Duddell * Talking Arc,”
speech has been heard over a range of several
miles.

By the use of appropriately coloured filters,
light beams of any desired colour may be used
for such hlgmllmg, thus rendering possible
multiplex signalling between two points using
beams of different colours. Proceeding sull
further along the spectrum, even * invisible
light "—either ultra violet, or infra red—may
likewise be employed, giving a much more
secret means of communication since the beam
between the two stations is invisible. Such
beams of invisible light have in fact been used
for signalling purposes during the recent War.

As far as sensitiveness goes, the curve of
Fig. 3 indicates that for that particular cell,
the sensitiveness was much greater for infra
red rays than for ordinary visible light.  This
fmwever, is dependent upon the conditions of
preparation of the cell, and cannot be taken
as a rigid generalisation,

Another important use to which selenium
cells have been put, is in an instrument termed
an ()ptiphone, an instrument designed with
the object of enabling the blind to read printed

type by means of sound. The principle of
l:hls apparatus is briefly to allow a beam of
light reflected from the printed page to fall
on a number of selenium cells which are
joined in series with sources of interrupted
current and a telephone receiver. Thus both
the intensity and frequency of the sounds
heard in the telephone receiver depend upon
the illumination received by the cells, which
again is dependent upon the shape of the
printed letter from which the light has been
reflected. By this means, after some practice,
the characteristic sounds due to each letter
can be learnt, and the type thus read by sound.

A similar instrument can also be used for
li::u:atmg and recognising different objects
about the room.

In the latest type of optiphone a single
selenium cell is employed to receive the light
reflected from the printed sheet, which latter
is illuminated through five rows of holes in a

148




SELENIUM AND SOME OF ITS

rotating wheel, cach row having a different
number of holes, so that different parts
of each letter of the type are E\pm.ed to
light with a different frequency of interruption.
When the light passing thmu;:h any given
row of holes falls on the black part of a letter
it is absorbed, so that practically no light of
that frci.'[ufnC\ falls on the selenium cell, and
therefore the note of that frequency is sup-
pressed in the telephones. The apparatus
therefore gives a sound for white spaces, and
none for black spaces. In the most recent
form of instrument developed by Messrs
Barr and Stroud, a compensating selenium cell
is added so that when both cells are equally
allummated no sound 15 emitted, with the
result that the sounds actually heard are
dependent solely upon the shape of the letrer
oppa wite the cell. The original optiphone was
the invention of Dr. E. E. Fournier d" Albe.

A very similar apparatus has been applicd
to the construction of an electric tvpewriter,
that will automatically copy anv printed
matrer put before it.  The description of this
instrument hails from America, and as far as
the writer is aware it has not vet been put
upon the market.

The light-sensitive prnper:re; of selenium
have also been emploved in connection with
the electrical transmission of p[r:ture-. and
photographs, both wireless and by wire.  The
selenium cell is used to control the current
transmitted along the line (or the intensity of
the emitted waves, in the case of wireless
transmission}, in accordance with the light or
shade from point to point of the picture.

A number of other but less important uses
of the material have also been recorded at
"-d”'-'ll.l"-'.'m'lﬁ Amongst these we may merely
mention the control of a mechanism by light
ray w—*PErl'Lap*- the best known -..‘mrnp]r, of
which is the *electric dog,” a mechanical
-.huntn'..-lnce whlch by means of selenium cells
mounted in its “eyes™ can be arranged to
follow a light in whatever direction the light
may be moved. (Fig. 4.)

An interesting little e:-.‘periment illustrating
another property of selenium was described
by Mr. A. A, Lampb:ll Swinton a few vears

USES
ago. lhe apparatus used consists of two
plates, one of carbon or copper, and the other
of copper coated on one surface with a film of
selentum, and varnished on the other. They
are immersed in ordinary tap water to form
a simple form of primary cell, and are con-
nected to a galvanometer. In the dark the
deflection of the galvanometer indicates that
the selenium is electropositive to the carbon,
but when the cell is illuminated the galvano-
meter deflection reverses, indicating that the
electropositive nature of the selenium has
immediately changed to Electrnnegatlve

As regards the more scientific applications
of selenium cells, thev have been used by
k. Ruhmer, and also by Dr. A. O. Rankine
in connection with recording the wave forms
of sound waves. By exposing a photographic
film o a modulated beam of light from a
source controlled by a transmitting micro-
phone (as used for light telephones), a picture

of the varving intensity of the sound wave
may beobtained. (See Fig.5.) By moving this

Frg. 5.
Bre prostuction of garts of fwro films of Seund Waves tale i

by Dire. A, 0, Rawkine,
awriviel aof et Frenaing fork ;

The lower one re presents the
and the W [F [ O, Pend § 1

froin lift to right, shows the waveform of the end

of the word FIVE.

film at the proper speed through a steady beam
of light, and allowing the resultant rransmitted
beam to fall on a selenium cell connected to a
telephone receiver, the original sounds may be
reproduced. A device of this nature has been
suggested as a means of reproducing the actors’
speech and sounds in the proper phase relation
to the film on which their movements and
actions are photographed, thus vastly increasing
the realism of the scenes depicted in the
ubiquitous cinema.
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Personalities in the Wireless World

HE subject of our biography, Mr. A. H. Ginman, the popular Deputy
Chairman, and Maniging E;in:cmr. of the Chinese National Wireless
Telegraph Company, was born at Chertiev, Surrey, in December, 1874,
and was educated at the Sir William Perkins School, Chertsey.
[n 1895 Mr. Ginman, having become attracted to the Telegraph
Service, joined the Cuba Submarine Telegraph Company and after a
short period in the testing department of the Silvertown Indiarubber
and Gul“lﬂ.‘i]t.l‘thl Company's factory pmcrtdl:d to Cuba by the cable
ship Sifverfswn. His residence in Cuba coincided with verv stirring times in that portion of
the globe, the insurrection which culminated in the Spanlsh-hmtrr:nn war breaking our.
Mr. Ginman happened to be at Cienfuegos when it was bombarded.

In 1899 Mr. Glnman, having made good headway in Cuba, returned to England, and
in 1901 took up an appuintmrnt w:th Marconi’s Wireless Tel:gmph Company, Limited.
After going through a course of instruction at that Company's Chelmsford Works he was
Elgncd to the wireless coast station at Crookhaven, Ireland, where he gained much useful
t‘mtntm‘.‘t

But Mr. Ginman was not one to rest on his laurels and the fnlluwin.g year saw him once
again leaving this country to conquer fresh fields, this time under the wing of the American
Marconi Company to which he had obwmined a transfer. During the voyage across to New
York, on the ss. Campania, he participated in the first game of chess plaved by WII‘EIE‘&'-
telegraphy, the passengers on the Pﬁifa‘d*dpﬁm being the opponents.

Mr. Ginman's stay in America was a very successful one and before he returned to the
mother country great strides had been made in the art of wireless which, when he arrived,
was in its infancy. He was the first instructor in the school of wireless telegraphy at Babylon,
N.Y. Then followed a period at the Cape Cod high-power wireless station as officer-in-charge.
Leaving Cape Cod, Mr. Ginman rendered valuable service on the American Marconi
Company's construction staff and whilst attached to that staff erected wireless stations at Virginu
Beach (Virginia), Fernandina (Florida), etc. The next step was a transfer to the Head Office,
New York, which furnished more valuable experience, after which came . Mr. Ginman's:
big opportunity. At that time there were no Marconi stations on the west coast of the
United States and none of the ships trading in those parts was fitted with wireless apparatus.
Alr. Ginman was sent to San Francisco with the object of developing the wireless business
on the Pacific coast. He set to work and in the short space of two years succeeded in bringing
about the establishment of a chain of wireless coast stations from Alaska to San Diego, California,
and the equipment of 190 ships with Marconi apparatus.

Unt-::-rtun:tcl} for the world of wireless, however, Mr. Ginman became financially
interested in a shipping business at San Francisco and in 1916 he resigned from the "Lhr't.‘ﬂnl
Company, but he soon found that he could not divorce himself from his * first love ™ and in
1917 he rejoined Marconi's Wireless Telegraph Company.

In the same year he visited China on a business mission which was extremely satisfactory
in all ways, Mr. Ginman being successful in concluding contracts there for 200 wireless h:l-:w
phone sets and several wireless telegraph stations.

In a subsequent visit to China he formed the Chinese National Wireless '['elq:mﬁ
Company (which Company is jointly owned by the Chinese Government and :‘-.]arcnni'i':-
Wireless Telegraph Company, Limited) and, as stated, he is now the Deputy Chairman and
Managing Director of that Company.

Fn:ll:nl:ﬂ}' Mr. Ginman would count as one of the most important and joyful events in
his inspiring career the arrival of his little daughter Alma. She was born in America and i»
now finishing her education in England,
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FRAME AERIALS

FOR RECEPTION

THEIR THEORY, DESIGN? CONSTRUCTION
AND USE

IxTroDUCTION AXD | HEORY.

HE directional properties of frame

(or loop) antenna have been

known for some considerable time,

vet it was not until during the war

that they were developed and
utilised to any appreciable extent. The war
sent men and machinery below the level of
the earth, and aerials perforce had to accom-
pany them. In dugouts and other small
Lhambtrs, where even fifty feet of straight
wire could not be suspended, the loop aerial
came into its own and was rapidly developed,
s0 that to-day it occupies an outstanding
position as an exceedingly useful and interest-
ing adjunct of radio work.

To the amateur experimenter a frame
aerial offers several distinctive attractions, It
1s cheaply, easily and quickly constructed ; it
possesses a high degree of portability ; it may
be set up and used inside the house, and in
connection with the manner of its design and
use there is still a large field for exploration.
Bevond all this there is the added interest of
s use as a direction-finder. This article
deals only with the matter of reception.
Being in reality a closed circuit of small
dimensions, the frame aerial is a poor absorber
of electro-magnetic energy and an indifferent
radiator, but the former disadvantage may be
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compensated for by the use of valve-
amplifiers,

In the following it is assumed that the
loop is square, Let Fig. 1{a) represent a
single loop of wire, with its plane n=
dicular to the earth, capable of being rotated
on the axis represented by the broken line.

The peculiar characteristics of such a loop

.are that when the side ¢ d 15 in the same

direction as a transmitting station the strength
of the received sugna]s will be a2 maximum,
and that when it is at right angles to the said
direction the signal strength will be a mini-
mum, it being understood that all other
Enntmlling factors remain constant, As the
loop is free to swing through Eﬁ-ﬂ“ (Fig. 1 &)
there will clearljr be two maxima and two
minima : that is to say, there will be a
maximum reading when the loop is in the
direction of the transmitting station, no
matter whether the loop is in the position
as shown in Fig. 1, or whether it is swung
through 180° and ¢ and d thus reverse their
positions 3 a similar statement applies to the
minima. Fig 2 may, perhaps, make this
quite clear. As a general rule, with small
loops the two values of the maxima and
minima are not equal, an important point
to which we shall return later.

Let us first of all consider why a loop
aerial displays this power of indicating the
direction I]:ny given transmitting station.
The time spent in such an enquiry will not
be wasted, because unless the experimenter
has some idea of fundamental principles his
work will be only a series of plunges in the
dark.

We will assume that the plane of the loop
is in the first instance at right angles to the
direction of the transmitter. In Fig. 3 are
shown the sides ¢ and d in section, as seen
from above the loop; T is the transmitter
and W a representation of the advancing
wavefront. In such a case we may assume
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that ¢ and d are cut samsltanesusly by the
electromagnetic component of the wave and
affected smultanesusly by the electrostatic
component. An e.m.f. is therefore induced
in ¢ and d simultaneously, and in each

Fig, 3.

of these wires this emf will be in
the same direction, either upwards or
downwards, according to which half of the
wave happens to be concerned at the instant
we are considering. At this juncture let us
again look at the loop as a whole (Fig. 4).
This diagram shows plainly that if the e.m.f,
i5 in an upward direction in both ¢ and d
the em.f.’s in each half of the whole loop

T

are actually opposed to each sther. Theoreti-
cally, therefore, h-!:lng equal they cancel each
other, and the action on the detector is nil.
Fig. 5 demonstrates this in another manner.
It should be understood that as the loop is
being acted upon by high-frequency waves the
components of which vary from zero to
maximum approximately af:mrdmg to a sine
law, the e.m.f's induced in the sides of our
loop may be represented by sine curves. The
base line represents time. Starting from t, we
see that the em.f. in each half of the loop
commences at zero and Increases to a maxi-
mum of, say, 10. Being opposed e.m.f.’s and
in phase with each other, one reaches the
value =10, and the other the value — 10,
and they reach rtheir respective maximum

-——-++-———-

C f d
:
|

|
Fl!-gr 4.
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E.M.F in‘c’half of loop

EMFin'd'half of loop
Fig. B.

values at one and the same instant in time.
The resultant value of the e.m.f. in the loop
at any instant, therefore, is zero. In other
words, the plane of the loop being at right
angles to the direction of the transmitter the
signal strength is a minimum ; theoretically,
considering a simple loop, the e.m.f. will be
zero, but in practice, with a detector and
tuning circuit in operation, the e.m.f. although
a minimum, has a value greater than zero.
Next, su that we swing the loop
through 45° (Fig. 6). In this instance the
wire d comes under the influence of the
wave before the wire ¢, the length of
time depending on the dimensions of the
loop. Thus there will be a difference in
phase, say, for example, 10° between the
e.m.f’s in ¢ and d respectively, and the resul-
tant of the two em.f.'s is available o actuate
the detector. This state of affairs is shown
in Fig. 7, in which the two em.f’s are
depicted with a phase difference of 107 and
the resultant e.m.f. appears as a dotted line.

The phase difference is, of course, actually
exceedingly small.
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Fig. .

Finally, let us imagine the loop to be
rotated a further 45°, thus bringing its plane
into the direction of the transmirtter (Fig. 8).
The difference in phase between the e.m.f.'s in

¢ and d is now a maximum, sav, 20° for this
particular loop, and the resultant, as shown in
Fig. 9, is a maximum for this particular
loop and a wave of given frequency and
amplitude,

Fig. B,

When such a condition exists we know
that the loop is pointing to the transmitting
station.

A word of caution is necessary with regard
to Figs. 7 and 9, and the text referring to
them. It must be clearly understood that the
dimensions of the loop regulate the phase
difference between the currents in ¢ and d,
and that as frame aerials are very small

Fig. 9.
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compared with the usual wavelength, the
actual electrical phase difference is small.
The Figs. T and 9 are purely diagrammatic
and exaggerated on purpose to render the
argument plainer. It is not suggested, for
example, that the em.f. in ¢ (Fig. 9) actually
lags 20° behind that in d. The full effect

-
L

[ ]
H __/
= e

b

Fig. 10,

of the wave is only obtained when the loop
15 half a wavelength long. Thus, in Fig. 10,
the loop 2 b ¢ d has its sides half a wave-
length apart and the value of the resultant
em.f. in the loop when the plane of the
latter is in the direction of the advancing
wave, is b ¢, a maximum. [f we reduce
the loop area, so that the sides are a quarter
of a wavelength apart, r.¢., the loop p k h d,
the value of the em.f. drops to k h. A
reduction to an eighth of a wavelength (the
loop p e f d) reduces the e.m.f. to e f minus
e g=f g The value of the resultant e.m.f.
in the loop thus decreases as the dimensions
of the loop decrease. A large loop anda
small wavelength seems to be the best general
combination, hecause by such an arrangement
we apprmch nearer to the ideal condition
where the loop is half a wavelength long.
(Other factors supervene, however, and will
be considered later,

The Asymmetrical Polar Curie.

With a loop possessing the directional pro-
perties described above we should be able 1o
ascertain the direction but not the semse of the
position of a transmitting station. That is to
sy, if the loop were to point due N, and 5,
when the signals were of maximum strengrh,
rhe:puﬁtinn of the transmitting station might

i

|

Fl.-ﬂl I]-

FOR RECEPTION

be said to be either due N. or due 5. of the
loop. There is, however, an asymmetry in the
effect of the loop which enables us to decide
definitely the direction and sense of the re-
ceived sclgnals Considering Fig. 11, suppose
that A is the axis on which the Imp rotates
and that the distance from A to any point
on the circumference of the figures B or C
represents the strength of the signals when the
loop is turned in the direction of a line joining
A and any such point. This diagram shows
the theorerical case, for Ab and Ac, the
maxima, are equal, and the signal strength is
zero at A, that is, when the plane of the loop
Is at nghr angles to the direction of the
transmitter T.

The practical case is shown diagrammati-
callv in Fig. 12 where the two maxima are

Fig. 12,
unegual and the minima are also unequal and

never zero. We have therefore only to
decide "whether the smaller maximum points
towards or away from the transmitter and
then we shall have enough data to enable us
to determine the direction and sense of the
latter. ‘This question depends upon the con-
nections of the loop to the receiver, and may
be resolved in any given case by trial with some
transmitting station the direction of which is
known.

The theoretical explanation has been
worked out by A. 5 Blatterman in an ex-
cellent paper contributed to the Fournal of the
Franklin  Institute, September, 1919, and
according to him the distortion of the polar
curve Is regulated by the shape and size of the
loop, the way in which the loop is wound,
its proximity to earth or other conductors,
the arrangement of the receiving apparatus

and the nature of the terrain between the
receiver and transmitter,

(To be continued.)
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The Morse Code and Wireless in Schools.
Educationalists are generally upon  the
importance of the part played by * hand and eye
traming "' in modern school curricula ;  indeed,
there can be no doubt but that instruction designed
for the express purpose of co-ordinating the brain
and the hands and eves is eminently desirable,
wspecially for the young, Having this in mind, we
desire to point out the bepefits which would be
derived from  the introduction of Morse Code
teaching in Elementary Schoole.  For rendering
the mind agile, for training in concentration, for
co-ordinating the work of the ear, brain and hand,
and for the development of a swift, flowing hand.
writing, Morse practice with & buzeer or sounder
would be hard to beat, In addition to these things,
there is the value of the knowledge of an universally
used code, which ean be applied to the boys® work
as Beouta or, later, ns Territoriale or commercial
telegraphista.

The photograph
on this page shows
a Morse Reception
Class at the Hitchin
Road Elementary
Behools, Laiton,
where, with  the
aasistance of &
master,  the boya
have fitted up an
elfieient wrireeliess
receiving  station,
We congritulate
the school's head.
miaster, who initiat-
ed the Morse Class,
upon o wise and
far-reaching  inno-
vation,

Fromm the fore-
going arises  the
question of teaching
wireless in schools,
In the House of Commons, on March lith, it was
gaid by Mr. H. Fisher, in answering Mr. Chadwick
(G, Barrow ), that it wopld be guite impractica-
ble to arrange for the introduction of instraction
in wireless telegraphy in all Government Sehoals,
but that the Board of Education was prepared
to approve suitable courses of training in technical
arhools and schools of nautical traming.

Bince wery little expense would be incurred,
ingsmuch as most of the instruments  reguired
are to be found in any physics laboratory., we fail
to s much justification for Mr. Fisher's reply. To
demonstrate the elementary  principles of wireless
lr-l.-#ru_pl:!.r i_ntq;!ml;ingl:r aril I'I|:|+tl'l.lt"ll"|.'€"|_'|.' des
not necessitate the erection of a high-powered
plant ; any small induction coil, a few Leyden jars
and A battery, being safficient to explain its
principles.  Books giving lucid instructions, and
fully illustrated with diagrams, written in 8 manner
such ns the average boy can follow, are extensively
used in wireless achools. There can be little doule,
therefore, of difficulty arsimg from lack of literature
and elmmentary text-books,

Extension of [Indian Empire Wireless
System.— Determined not to neglect the develop-
ment of wireless, the Government of India hos
recontly formed an Indian Wireless Telegrapl
Board, with a view to extending and reorganising
its existing wireleas telsgraph system. in order to
moet the strategic, political and commercial
requirements of the Empire, The following hst of
members constituting 1£:" Board is indicative of
early development and of the assured progress of
wireless in India:—Presiden!, The Director-General
of Posts and Thlegraphs ; Vice-President, The Chief
Engineer, Telegraphs ;: Members, The Director of
Wireless Telegraphs, the Chief Signal Officer at
Army Headguarters, an officer of the Military

rations directorate, an officer of the Royal Air

orce, an officor nominated by the O in C. of the

East Indian Station, an officer nominated by the

Director of Royal Indian Marne, and representa-

tives of the Commercial, Political and Home
Depart ments.

Mauen Press
Programmes. —
On May 4th Naven
began n Press
service, ns follows :
—n B4 metres
(C.W.) at 2.30 p.m.
and # pom. These
programmes are
repeated on 4,700
metres  (damped ).
Presumably the
times  given  are
GMT. and the
repeetitions on spark
oceur  immediately
after each W,
[Programime.

Phoiv, A. P. Cook, Loilodn.
Morse practice in an elementary schoal,

British and
Foreign Sailors’
Soclety.. At the annual meeting of this Society,
on May Jred, it was proposed that & Hostel be
erected and equipped " as g Memorial from  the
Empire to those splendid men of both Bea Services
who have laid down their lives in the serviee of
their country,”™

In order that this estimable proposal may
become a reality, it is required to raise a further
£75, 001 and the i‘i!r.' af Londaon, together with
athier eities, 12 asked 1o vo-operate in the Empire's
efforta to complete the scheme,

The world :.F wireless men that reads thess words
is made up chiefly of thos * who go down to the
se in ships,” and to those men especially should
this proposal of & Hostel for British and Foreign
sailors make a special appeal.

The sea, at all times hapd-in-hand with wireless,
is the resting-place of many of onr comrades, and
if “"!.1-" otit of esteeimn for those we have known, let
us advoeates this sdmirable canse and do our VEry
hest to contribute towards the capital required to
carry out the erection of sueh & worthy
Memorial. d
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Institute of Physlcs.—This new Institute has
been founded by the co-operation of the Faraday
Society, the Optical Society and the Physical
Society of London. Its first Board is formed from
representativea appointed by the Councils of those
societies. The need of & body similar to the Institutes
of Chemistry has long been felt by those to whom
phys=ics is & daily study, and to secure recognition
of the position and value of the physicist ia one of
the aima of this new Institute. Its officers are as
follows :— President, Sir Richard Glazebrook,F.R.8.;
Treasurer, Bir HRobert Hadfield, F.R.B.: Hon.
Meeretary, Professor A, W, Porter, F.R.8. Thess
officers, together with the following gentlemen, will
constitute the Board of the Institute :—Dr. H. 8,
Allen, Instructor-Commander T. Y. Baker, B.X.,
FProfessor F. J. Cheshire, Dr. K. 8. Clay, Mr. W. H.
Cooper. Profesor W, H. Eccles, jor E. 0.
Henriei, Dy, C. H. Lees, F.R.8., Mr. C. C. Paterson,
Major C. E. 8. Phillips. Dr. E. H. Rayner. Mr, T.
Smith and Mr. R. E’ Whipple. Secretary of the
{natitute, Mr. F. 5. Spiera, 10, FEssex Streat, Strand,
w.c.2.

MNotice to Alrmen.—A wireless te hic
nerial has been set up on the sastern side of Le
Bourget, seven miles north-east of Pans. This
chetacle i3 marked by fabre pennons during the
day amd & white light at night.

The Steady March of Wireless,—The Umnited
States Navy Department has opened a wireless
station at Poitiers, which will be sxtensively used
in maintaining communication between the new
naval headgquarters at Paris and Washington, by
way of Ardington and Annapolis stations,

In connection with the erection of a high-power
wireleas atation in Denmark, from which communi-
cation will be eatablished with America, & commis.
sion of experts recently left Copenhagen for New
York to make the neveasary arrangements

We understand that the Japanese Covernment is
erceting o high-power wireless station similar to
that of Fukushima, in order to reliove congested
communication between the United States and
Japan.

rivate reception of news by wireless has bheen
pruit into tice by the Uerman newspaper, the
Manzig Gozefte, which has installed &8 wirelesa
station of its own for this purpose. A plan to
establish & chain of such stations for connecting
the larger German papers has been under considenn-
tion for some Lime,

The Continental Hadio Telephone and Telegraph
Company has been organised at Dallas, Texas, with
the object of =u :Iﬂrilm communication between
Dnllas, the -m'.lﬂt.-r s, and the principal cities of
Texas, Oklahoma, Arkansas, E'uw Mexico and
Louisiana. The eompany has a capital stock of
=200, Mre. W, R, Field iz President, Me. W, J,
Chilton i Viee-President and General Manager,
and Mr. L. C. Field is Secretary-Treasurer of the
Company. It is stated that the construction of the
Dallas station has already been begun.—-Telegraph
wwed Tele phone Age.

Wireless telephony is (o be employed in Ireland
by the Government Authorities for the purpose of
eatablishing a reliable means of communication,

free from the danger of interference. This develap-
ment has resulted owing to the frequency with
which telephone and telegraph wires are cut in
Ireland. It is expected that the operators to work
this wireless svstem will be drawn from the Navy.

Amateur Long-distance Reception.—A Dutch
correspondent (Mr, J, Thissen, Parkstr. 19, Venlo,
Holland ! mentions that, with & receiver ronsisting
of & Philiﬁn Audion and a one wire antenna 125 m.
high, he hears arly the Bandoeng Station, in
Joava, call sign PRX, distant over 11000 kilo-
metres, The times of the PRX FRATMITIES BRE e
follows :—4 pun. to 413 pom. ; 530 pm. to 545
pome i B3 pom. to 730 pom.; B pom. to ¥ pom. :
030 pan. to 1l pom. ; Amsterdam tone. CW
system, wavelength 8,000 m. The station men-
tioned works with PAA (Blaricum, Holland) and
POC (Bambeek),

MNaval Wireless Operators.—— Relative to our
notice which l* red under ** Notes and News ™'
of the Wireleas World, Vol. viii., No. 2, of April 17th.
1920, we are informed by the General Post Office
that the Certificate of Proficieney is only sl
after o soparate examination for the purpose, and
not merely on the strength of the applicants having
merved as o telegrnphist in the Navy.

The American Amateur.—Wireless amateurs
in the United States total over 2000000, according
to & relinble New York source. Wireless matters
Appear to Arouse more enthusinsm in the States
than in Grear Britain, and at the present time there
is 8 powerful agitation going on to induce the
American Authorities to introduce more legislation
of a favourahle nature for United States experi-
menters.  Behind this appeal for fresh legislation
ptunds the powerful Ameriean Institute of Kadio
Engineers,  According to our contemporary, The
Model Ewgineer gl Elocirieoamn, the news of the
ceremony of the opening of the new Fl::lrll;:u]'u_'rp aof
the Chicapo Society of Modsl and Experimental
Engineers was transmitted from Chicago 1o New
York by United States wireless amateurs over a
chain of private wireless stations,

** The Wireless World,"" Vol. VII.--We have
made arcangements wherehy our readers may have
Vol. VII, of the Wirdess World bound wml indexed
and retimed, post Trewe, at & fee of Ba,  Binding
covers may be obtained, price 3= Bd, post ires,
and index Td., post free,  The Wireless Preas, Lid.

Wireless Telephony.—Regarding the many
enguiries from amateurs concerning  the origin
of wireless teli-g:mrﬂ.ﬂ algnala audible on April 20th.
and again on May Zud, we would peint out that
there signals are in no way connected with the
experimental work progressing at Chelmaford

t hae come to our knowledge that the station
froom whenee these signals emanated s POGLL of
Duteh pnationality, belonging to a manufacturer of
amatenr wircless apparatus, It is believed that the
atation i= of about LH.‘.\'. capacity. and sitweted
near Scheveningen Harbour, The transmitter is
H?:Iirll‘ﬂ with the Dutch 1DE wvalve, made by
Phillips, the Dutch firm which is amalgamated with

the G.E.C.
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THE PROCEEDINGS OF THE

WIRELESS SOCIETY OF LONDON

AN AUTOMATIC CALL DEVICE
Bv B. Bixvox, B.A, OBE.

N Ordinary General Meeting
was held on Friday, Apnl 30th,
1920, ar 6 p.m., in the Lecture
Hall of the Institution of Civil
Engineers, the President, Mr.
A. A. Campbell Swinton, occupying the chair.

After the minutes of the previous meeting
had been read and confirmed, Major B.
Binyon delivered his paper, which was followed
by a discussion and a vote of thanks to the
lecturer. The President thHen read a letter
which had been received by him from Admiral
Sir Henry B. Jackson, relating to the work
of the Radio Research Board, The President
next announced that the 23 persons whose
names had been put up for ballor ar the
commencement of the meeting, had been
clected members of the Society.

The President also announced that the
next meeting would be held on "LIa'.r 21st,
and that Mr. Philip R. Coursey, B.Sc.,
A M.ILE.E., would then read a paper mtl:]r:d
“Some of the Problems of Atmospheric
Elimination in Wireless Reception.”

Alr. H. E. Wilkinson exhibited an interest-
ing collection of German wireless apparatus,
and the meeting adjourned at 7.30 p.m.

Major Basil Binyon, O.B.E. :—

Mr. President, ladies and gentlemen,—I
have been informed by our President that in
~some Press notices t‘um:ernfng this meeting
I was described as the inventor D-fthe apparatus
I am to show you to-night. 1 should like
at once W dIhF-E]. any misunderstanding in this
respect ; the solution of the difficult problems
of call apparatus must be entirely attributed
to the genius of Captain L. B. Turner and
Mr. W. H. Shephard, whose several inven-
tions have been so admirably combined by
Captain Lea into the complete ** Call™
device,

The short time ar our disposal does not
permit treating this subject historically, but
as a matter of interest it is worth while noting
that the early forms of radio apparatus
operated by a coherer with relay and bell,
constituted an elementary form of call
apparatus and doubtless the advantages of
being able to ring up in the manner of line
telegraphy and telephony was considered of
great importance at the time. It is probable,
however, that the introduction of aural
reception presented so great an improvement
in reliability and sensitivity over the old
coherer methods as to completely swamp any
benefit to be gained by the use of a ** call-up ™
apparatus; moreover aural reception has come
to be so universally applied to radio communi-
cation that it is now difficult to conceive of
any mechanical substitute having the sensiti-
vity and discriminating qualities possessed by
the human ear.

It is doubtless in the provision of a practical
means of communication between ships at sea
that Radiotelegraphy has found is most
valuable application, and the extent to which
this has been recognised is well evidenced in
the International Convention on Safety of
Life ar Sea, drawn up in London, 1914, and
legislation concluding with the Merchant
Shipping (Wireless Telegraphy) Act, 1919,

T'he main aim of this legislation is to make
the best possible use of this method of commu-
nication for securing safety of lifeatsea. The
most recent legislation has laid down what are
to be the minimum requirements furnishing
a fair measure of adequacy.

To obtain a fully efficient system for the
purpose of 'ﬂvlng life at sea requires nothing
less than the equipment of all ships with Radio
apparatus and the maintenance of a con-
tinuous watch at all ship and shore stations
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The small ** tramp "™ may be the nearest
ship to a large liner in distress and, therefore,
it 15 most important that continuous watch be
kept on every class of vessel.

maintenance of a continuous watch
on the smaller class of vessel presents serious
difficulties by way of finance and accommoda-
rion, and the apparatus I am to show you

to-night has been designed with the object of

overcoming these difficulties.

The development of mechanical appliances
to minimise skilled labour must now he
regarded as the progressive aim of every
branch of modern engineering. The diffi-
cultics encountered in the design of such
appliances usually increase in proportion to
the delicacy of the operations to be performed,
more particularly so where mechanical devices
have to attain a sensitivity and selectivity
equivalent to that of the human senses.

It is well, therefore, to state briefly what
have been the ideals aimed at in designing
an automatic call.

(1) The apparatus must be designed to
operate on the means of radio com-
munication now in general use, i,
Morse signals by calls of 3 or 4 letter
groups or numerals.

The employment of any special
code must at once considerably limit
the useful field of application.

(2) To be universally applicable the appara-
tus should be designed to respond to
signals of any system adaptable to any
receiver and independent of syn-
chronism if it is to respond to calls
sent in the ordinary way.

(3) The apparatus must respond only to
an 508§ signal and/or the call sign
of the ship or station in which it is
installed.

(4) It must possess a sensitivity equivalent
to that of clearly readable aural signals
(say R 4-5).

(%) Its action must be independent of the
speed of transmission within the limits
of ordinary operating.

(6) The apparatus should be reliable and
simple to adjust ; it must wet give
false alarms, and in registering a
“call ™ must distinguish between a
distress signal and ordinary call.

(7) Should the apparatus for any reason
become inoperative a distinctive alarm
must be immediately registered.

(8) The apparatus should not be more

Fig. 1.
The complete Automatic ** Call '
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susceptible to jambing and atmospheric
interference than other methods of
wireless reception, and false calls from
such causes must not be possible,

How nearly the apparatus 1 am to show
you to-night approaches these ideal conditions
you will be able to judge for yourselves.
Principle of the Apparatns. .

The mechanical * call™ or watchkeeping
apparatus may be attached to any Radio
receiver in liew of, or in addition to, the head
telephones usually worn by the operator,

The apparatus consists of two units :

(1) A sensitive relay operated by ther-

mionic valves. (Fig. 1 on right.)

(2) The mechanical selector. (Fig. | nn]cﬁ: )
The Turner Falve Rﬂ'aj.l

The valve relay comprises the sensitive unit
of thecall apparatus,and respondstoallincoming
signals to which the wireless receiver is tuned ;
its function is that of an automatic switch
whereby the arrival of a relatively feeble
signal is made to open or close the circuit of
a local battery which in turn supplies the power
for operating the mechanical selector,

It is not possible in the time available to
deal with the numerous applications of the
thermionic valve. to wircless telegraphy.
Various metheds of grouping such valves for
the purpose of magnifying or amplifying
signals have been devised, but the Turner
valve relay differs in its mode of operation from
all such arrangements in that it comprises
a combination of both amplifier and relay

In a relay the local current is started or
stopped by the signal current, but is not
otherwise measured by it  Moreover. there
is a threshold strength of signal below which
no local effect is produced, and above which
an effect is pradu-:cd whose magnitude may
be of any desired value and is independent ot
the strength of the controlling signal.  In the
case of an amplifier there is a very clear dis-
tinction between its performance and that of
a relay in that there is no threshold effect, the
smallest incoming signal producing some
change in the local circuit, the local effect
being a magnified copy, more or less true to
scale, of the incoming signal,

" THE WIRELESS WORLD

The wvalve relay comprises an ordinary
standard Post Office relay operated through
special circuits by two thermionic valves.

The first valve 1s employed as an ordinary
low frequency amplifier; the incoming
signal is led to the * grid ™ of this valve, the
local circuit being from the anode through
the primary of a step-up transformer and
battery to the hlament of the valve. A
magnified signal i1s thus obtained from the
secondary of the transformer and this is con-
veyed to the grid of the relay or * trigger ™
valve.

The circuits of the trigger or relay valve
are so arranged that local high frequency
oscillations will be penerated and sustained
when the potential of the grid reaches a
certain critical value. The potential of the
grid is capable of adjustment by means of a
potentiometer which is normally set so that
the trigger valve is unstable and on the verge
of producing sustained oscillations,

The effect, therefore, of the magnified
incoming signal is so to change the potential
of the trigger valve “ grid ™ as to cause local
c:rscll]aunm to bhe generared wh]fl‘t results
in a large increase in Current in the anode
circuit of that valve.

The anode circuit of the tripger valve
includes the coils of a standurd Post Office
relay and the sudden rush of current to the
anode, produced when oscillations occur, trips
the relay and actuates the local circuit operat-
ing the selector mechanism.

The h!gh fr:qu::m:}r oscillations generated
in the trigger valve circuits persist even if the
grid be restored to its normal potential. Tt
is obvious, therefore, that the relay circuit
once tripped will remain permanently in this
state and means must be provided for stopping
the oscillations and restoring the apparatus
to its original condition immediately on the
cessation of rhe signal,

‘T'his operation is termed * quenching ™ and
will be more clearly understood by reference
o Fig. 2.

If the slider of the potentiometer P be
moved to the left the potential of the grid of
the valve with respect to the hlament will
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P.O.RELAY

become more positive until a critical value
is rcached when oscillations will build up in
the oscillation circuit comprising the condenser
C and the inductance L, If now the
grid potential be set a small amount (called
the “ margin™) below the critical value
(called the * threshold ™) any signal :ﬂ.pphed
to the transformer T T, producing in the
secondary T, a mnmentnry electromotive
force of the right sense, and exceeding the
“ margin " in amplitude, sets the system into
oscillation. The accompanying rise of cur-
rent in the coils of the Post Office relay pulls
over the tongue T to the front stop F§,
short-circuits thc anode coil L , and then:b].r
quenches the oscillation which is thereupon
only restarted on the arrival of another
signal in the transformer primary T .

The quenching of the oscillation as des-
cribed causes a reduction of the current in the
relay coils, and the tongue T, as a result of the
“bias " of the relay, returns to the backstop
Bs. .
If, however, the grid potential remains
above the " threshold” due to a sustained
signal, oscillation will be restarted immediately
after quenching and the tonpue T will
chatter against the front stop FS, but will

not travel far enough to touch the back stop
BS5; thus a clean steady #Areak is assured
between T and BS for the duration of the
signal.

since the front stop of the J'f:la:,1 is employed
for automatic quenching it is necessary to
employ the back stop for operating the local
selector circuit. The back stop circuit is
normally closed and, as explained above,
remains open only fm' the duration of the
signal, Morse 5tgna1a so0 obtained are of the
* reversed " type and it is therefore necessary
to introduce a simple form of insensitive relay
between the valve relay and the selector
mechanism for the conversion of * reversed ™
Morse to m‘l:[ilmry signals. This second relay
may be of the * sounder ™ type and being of
mhust construction n:qulrm no atte:ntlnn or
adjustment ; it serves a further useful purpose
in relieving the sensitive wvalve relay of
handling the heavy currents required for
operating the selector mechanism.  If desired
signals may be read by ear direct from the
sounder relay, or it may be utilised for opera-
ting a Morse inker to obtain a permanent
record of all signals received.

The valve relay though highly sensitive
poussesses great simplicity and reliability and
has on'y one adjustment, that of the potentio-
meter for serting to the correct sensitivity.

The energy required to trip the valve relay
1s less than the millionth of a watt, while an
ordinary Post Office relay requires about a
five-thousandth of a watt, hence a step-up
effect of about 500,000 15 obtained between
the signal current and the anode current
flowing through the energising coils of the
Post Office relay.

A magnification of the above order is
approximately equivalent to that of a seven
valve amplifier allowing a magnification of
6 times per valve. The employment of the
valve relay, therefore, effects a considerable
economy in valve consumption and filament
current—a matter of considerable importance
in practice when the call apparatus has to be
in operation day and night for Iung periods.

As an illustration of the sensitivity of the
instrument 1 have here a microphone con-
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nected in series with a single dry cell and
the circuits of the valve relay. You will
observe that quite a small noise such as a clap

i

Fig. A

of the hands at the back of the room is suffi-
cient to trip the relay and light a pilot lamp.
The Mechanical Selector.

This apparatus may be regarded as the
“sorting office™ of all incoming Radio
signals, so that the alarm bell with which it
is connected rings only when an SO8 signal,
and/or the call sign to which the apparatus
Is sct is received.

The Selector has a central hub which carries
a number of radial and separately insulated
Brush Arms (see Figs. 3 and 4).

Each element of the Morse Code, whether
it be a “dot™ or a “dash™ is made to turn the
hub (by means of an electro-magnet and
ratchet mechanism) through a step equal to
the pitch of the brush arms.

The brush arms are made of springy metal

THE WIRELESS WORLD

and bear either on the upper or lower side of
an outer Contact Ring.

This ring has a gap in its circumference and
as'the brush arms move round and across this
gap it is possible to guide them so that during
their next revolution they will pass either
above or below the contact ring. This is
accomplished by means of a Deflector—a
small wedge-shaped piece of steel not unlike
a " point ™" on a railway line—whose operation
is automatically dependent on the length of
each individual Morse element.

The operation of the Deflector depends on
a “delay action™ mechanism and will be
explained later, but the result is that whenever
“dots™ are received the deflector remains
unmoved in its upward position and conse-
quently forces the brush arms to pass below
the contact ring (see Fig. 5). If, however,
“ dashes ™ are received the arms are forced
to pass above the contact ring owing to the
downward motion of the deflector (see Fig.6).

Each individual Morse element is * tested
separately by the deflector, and if, for example,
we get alternate “dots™ and " dashes ™ the
brush arms will pass above and below, above
and below, and so on, as in Fig. 7.

Returning to Figs. 3 and 4. The contact

ring is made of insulating material, but has

.Fa'lq. 4.
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mounted on it fixed contacts which can engage
with the outer ends of the brush arms

These fixed contacts are spaced round the
ring at the same pitch as the brush arms.

Some of the contacts are on the upper
surface of the ring and sume are underneath ;
the exact arrangement depends on the call
sign to which the instrument is required to
respond.

Consider, for example, contacts numbered
I to 10 in Fig. 3.

It will be noted that :—

| is below and represents a dm

from the set call sign by only one Morse
element, an alarm will not be given

Other contacts on the ring are reserved for
the distress signal 505 (see contacts 11 to 19
Fig 3). These work in exactly the same
way as the ones we have already considered,
but they are arranged to bring into play
another indicator so as to show the operator
which type of signal has been received,

For clearness of illustrating Fig. 3 has been
drawn with a somewhat small number of
contact anns, but Fig. 4, a photograph of the
real instrument shows there are enough
brushes and contacts to enable both the call
sign and the SOS signal to be repeated within
the circumference of the nng This pro-
vision is necessary to guard against false calls
owing to the possibility of the same group of
letters occurring in ordinary text. For in-
stance, this system of repetition entirely
prevents a distress call being registered on the
receipt of the words SO Slowly.

It may be of interest to show how the
deflector differentiates between long and
short elements of the Morse Code. For an
undcrstanding of this point reference should

together o e fe, A.

2 ,, above ., " - _F

3 s ] ¥ b} b b ] ]

4 ,, below " “dut ; i 2

5 ¥ ah i ap e " =t d ®
'5 T T T i T

? EF 'll:ﬂire im L F] 1 F] daﬁhl

8 ,, below e - ; :

9 ,, above i , dash n =mmemme ie, L.

10 ,, below ., .. . dot |

Contacts 1 to 10 are therefore a.rmﬂged
to correspond to the call sign ABC, and if
such a call is received the brush arms will be
arranged autnmnrimlly b}r the deflector so
that they fit the ™ pattern ™ of contacts both
on the upper and lower surface of the ring.

To illustrate this the hrush arms have been
drawn out in the position of alarm, and it
will be noticed that the bell circuir is completed
by the clesing of all the brush contacrs in
series. 1, therefore, one brush only is out
of place owing to the incoming signal differing

be made to Figs. 8, 9. and 10.

In Fig 8 will be seen the electro-magnet
and ratchet mechanism by means of which
the brush arms are moved round a step ar a
rime.

At the commencement of a Morse element
the magnet arm is pulled quickly into the
position shown *dowed™ and the rarchet
pawl passes into position on the next tooth of
the ratcher wheel. At the end of the Morse
element, the arm and pawl return under the
action of the spring shown on the right and
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Fig., 8,
in so doing rotate the hub and contact arms
through one step.

It will be noticed that the magnet arm in
its position of rest butis up against the flat
side of a cross-arm which 15 mounted on the
spindle of a balance wheel, :

A hair spring attached to the cross-arm 1s
tending to turn the balance wheel and cross-
arm in a counter-clockwise direcrion, but
is normally prevented from doing so by the
pressure of the magnet arm on the cross-arm.

Fa'_q. kb,
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When, however, the magnet arin moves
into the * dotred ™ position at the commence-
ment of a Morse clement, the wheel and
cross=arm begin to rotate. and if the element
is long enough (a * dash ™) the cross-arm will
have time to move far enough to come into
contact with a contact screw. ['he contact
is shown closed in Fig 10. If this happens,
a second electro-magnet is energised and the
deflector is pulled downwards and so passes
on the next brush arm advve the contact ring

.*chr'-u:._:h the h‘ll..d.m_‘t' w]‘:&:l 1% in the
nature of a timing device its action is not at
all critical as it Illl.':l‘l:]_\' has tii!di*-tint_’,ufhh
between a “dot™ and a * dash,”, hence the
action of the apparatus is independent of the
speed of trapsmission within the limits"of
ordinary operating, i

Fig. 10,

Various devices are included so thar an
alarm shall be given in the event of one of
the valve filaments reaching the end of its life.
(This latter contingency may occur perhaps
once every 1,000 hours).

Demonstrations were then grven by means sf
a buzzer in which the apparatus rang the befl
in response to the distress signal SOS and the
call letters 2A A and disregarded all other sypnals,

At the conclusion of the discussron signals
were recetved from Slough, ringing the bell in
response to the call letters 2AA.  The appara-
tus was also shown actuating on signals from
North Foreland Wireless Station and the Aw
Ministry.
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DISCUSSIOMN.

Mr. P. R. Coursey, B.5c. : T did not expect
to ki colled upon to speak in this disrussion, and
I do not think there ia any particular point | can
call attention to just now. Major ]ging.-'un haa
shown ua some very interesting apparatus to-night,
and | am sure we are sll indebted to him for
branging it to our notice. Undoubtedly the Tumer
valve relay is an extremely sensitive instrument,
which will probahly have other uses before it than
the one we have heen shown to.night. The selector
mochaniam is also extremely ingenious. and appears
to carry out its functions in & very excellont manner,

I should like to congratulate Mujor Binyon on the
:'Iua.r deseription he hos given us this evening.

The President: We are favoured with the
presonce of the inventor of the selector, Mr.
Shephard. Would ho like to say anything on the
subyjeset ¥

Mr. W. H. Shephard : Major Binvon has given
ua aueh an excellent and elear description of the
instrument that | do not know that there is any-
thing [ can add to what he has said. It is not an
electrical instrument at all. It 8 o mochanical
instrument. There s no wireless in it, and, owing
to ity mechanieal properties, theee 8 not much of
intereal o electrical engineem, Most  matiers
relating to wireless are usually full of mathematics,
but [ am afraid there are none in connection with
this nstrument. The only mathematics which
enter into 1t are in connection with electromagnets,
moments of inertin, rotation, ete. [ am, however,
very glad to have had the opportunity of seeing
the exeellent slides which the author has shown us,
and also the apparatus working here.

Mr. F. Hope-Jones, M.ILE.E. : [, also, was
not expecting to be called upon to apeak in this
discussion @ but, since 1 have boon ashed to do s,
1 would like to add my appreciation, not only of
the sxcellent demonstration of the apparatus given
by Major Binyon. but also of the electro-mechanical
device of Mr. Shephard. 1 am looking forward very
murh to seeing the signals come through from
Slough, and I hope we ahall ase the inatrument
wnrhm.g at twenty words & minute in order 1o s
what it will do with high working, I think
the problems which that step by -step mechaniam
have to cope with are very diﬂ{::ull i but, obwviously,
from what we have already seen, they appoar to
have been sucossafully met,

Mr. R. C. Clinker : 1 should like to thank
Major Binyon for hia very clear explanation of the
instrument. There 18 one thing | should like to
ask--although 1 do not know that it s & very
mielligent guestion = how bad ran the Morse be
before the apparatus will not respond to 8 piven
sigmal * [ can imagine that a man sending out an
808 will not always be in a perfectly calm frume of
mind, and the differeance betwean the dots and the
dashes might not be so very clear. In fact. in some
ordinary signals it is rather difficult to say which
are dota and which are dashes, and it would be
intoresting to know what the difference would have
to be in order that the a atus should respond.
The instrument is eertainly most beaotiful, snd
I thank Major Binyon for his interesting paper,

Mr. M. Child : There are one or two gueslions
I should like to sk Major Binvon about the
mechanism, The first ia, 1 think, rather an important
one. In considering the working of such an instru-
ment, when we are dealing with relays which have
te close circuits in which there is & considerable
amount of energy passing, especially when the
energy 18 passing through an slectromagnet . ther
ia always & great danger of contacts slicking, and
I imagine that in the ecase of the selector iteelf
under practical conditiona at sea, there will ha somnee
pormibility of the rontacts becoming oxidisged. These
difficultics are particularly noticeable when one
comes to practical working at sea,  The instroment
on the table s certainly a8 very beautiful one, but
I sugpeat there may possibly be diticulties in
keeping the contacts in good order at rea, owing to
the salt atmosphers. | shonld also like to aak if
nny vigion has heen made to overcome the
sparking. Further, | should like to see the apparatus
working at from 20 to 26 words per minute,
although, of course, it s not to be supposed that
an operator would necessarily send at such a rate
when he 18 sendding out a distress signal. In fact,
the wsual thing is to send rather slowly, because if
there is jambing going on in the surrcunding space,
the 808 is wsually god through rather better of the
pignalling spoed is kept down. | imagine that slow
apeed signalling would be favourable o the appar-
tus. | thank Major Binyon for his description, and
1 have been very much interested in it.

Mr. W. M. Holubowicz : 1 should like to ask
ahout working at various s I should imagine
thai when working slowly the dot would very often
he as long as the dash when working fast, and as i
in & mechanical devies, it may actuate the dash
for the dot on the selective apparatus.

The President : 1 should like to say that T do
not know which to admire most——the boautiful
mechaniam that has been shown ve this svening, or
the extremely cloar manner in which it has been
idescribed to ua. It is not at wll easy to describe
these mechanical arrangements, but, with the alides
and the cardboard model and the projection on the
sereen, | think it must have been made guite clewr
to evoryvhody how the mechamism works. Major
Binyon is really to be much congratulated apon
the way in which he has put the subjoct forwaed,
I do not know that 1 can add anvihing further,
I am not _Aurs what is going 1o happen next in the
way of signala coming in, and 1 will meanwhile
ask Hnju inyon to reply to the discussion.

Major Basil Binyon : With regard to the point
raisesd by Mr. Clinker, as to how bad the Morss
can be before lailing to oporate the apparatus, it
im a little difiealt to deal with that guestion,
herause the Morase may be bad in one asnse but it
must he good, or fairly good, in another, i, the
operator may space excesdingly bhadly, and the
result is quite immaterial ; but he must not, of
rpuree, elip the duration of his dashes too shori,
otherwiss the danger then amses of (the dashes
becoming dota. As a matter of fact, it I8 quite an
interasting experiment, with & huzzer adjacent to
the call apparatus, to begin to elip the duration of
dushes unnecessarily short, when it will be founs
that & eritical point 1s reached where 8 dash lasting
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leas than about 1/LMMh second will be recorded as
a dot.

Mr. Holubowicz aaid that probably dots might
become dashea at alow There 18 admitted!y
a riak of & dash becoming & dot at high , but
the converse—a dot becoming & dash at slow speods
—rarely if ever occurs, for the reason that an
operator sending slowly unconsciously endeavours
to give clearness by prolonging his dashes and
spaced and making his dota as short and crisp as
poasible— B which, as Mr. Child pointed
out. favours the certainty of operation of the
A tus. Therefors, it rarely occurs in practice
that o dot is recorded as & dash.

Mr. Child raised & number of important pointa
with regard to the life of the instrument and the
durability of the contacta. It may interest you to
* know that the selector instrument 1 am showing
you to-night is an old model, built in 1813, and
although it has not been to sea, it has been through
sovers testas, working for very long periods, and, so
far, practically no trouble whatsoever has arisen
from the contacts in the mechanism itsell, Tt should
ba remembered that all the contacta between the
ring and the brushes are of the rubbing type, the
movement of the instrument itself keaping them
clean and brght.

A powerful inductive kick will invariably occur
at the contacta of the operating magneta of the
solector which may amount to a potential difference
of 200 wvolta, and when it is recollectad that thia
poeurs in close proximity to the valve relay, which
is sensible to an impulse of 1/100th of a wvolt, it is
evident that slaborate precautions have to be taken
to climinate sparking at the contect pointa by
moans of non-inductive shunta, condensers and
rediatances.  This has been succesafully accom-
plished with the result that no trouble has been
experienced from this source,

Some slight trouble has arisen from backlash in
the revolving spider of brushes, with the result
that the brushes ocensionally fail to tally with the
contacts : but in new modaels this difficulty has been
sntirely overcome by considerably inereasing the
width of the fixed contacts on the ring.

As regards the effect of sea air on the apparatus,
no trouble is anticipated from thia cause, the
apparatus being hermetically sealed.

Although no queries have been raised regarding
tho tibility of the apparatus to jambing snd
atmoapherio interference, the point is of importance
and one which, had time permitted, 1 had intended
to deal with in the paper. From what has already
been said, you will appraciate that, should a brash
be incorrectly pl in tha tern ured by
the signal, the alarm circuit will not be complated;
sach displacement of one or more brushes may be
caussd by interference. As & matter of fact, the
apparatus ia capable of working through guite an
apglrecinhla amount of jambing, partly due to the
* threshold " effact of the Turner valve relay, which
disrogards all signals below & certain atrength. and
partly due to the fact that only disturbances
occurting in spaces will &ffect the instrument. The
apparnius is unable to distinguish betwesn differént
signal notes, and it s undesirable that it should do
wo, gince calla or distresa gignals may be sent out
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on different spark frequencies, to all of which it
must respond. It is inconceivable that any mechani-
cal device eould, at will, concentrate on the reading
of one particular note and disregard another in the
manner adoptad by the skilled operator when
sndeavouring to read through interference.

It should be remembeored that interference is a
defect common to all wirelesa signalling, and any of
the known remadies such as intsrference
filters, and limiting devieesa can be squally wall
applied to this apparatus if it is :lmﬂ to do so.
Moreover, when & ship is approaching port or
steaming in congested areas where jambing a8 likzaly
to occur, the operator will naually be at his post
to handle traffic or pass " Masater's service mea-

Weak signals and atmospherica will not interfere
with the working of the call apparatus when a
medium or strong signal is received. :

The effect of  ealls,” to whirh the aﬁudpl.rntuu is
Bat Lo nd, is cumulative, and should one call
out of three be rendered inoperative, dus to inter-
ference, the other two may prove effective; and,
under the most adverse conditions, calls will
rarely fail if porsisted in.

Frﬁm the point of view of safety of life at sea,
the Regulations provide that all -rinu'fun traffic
must cease on the sending of o distress signal ; the
mechanical watch-k r could them not fail to
ring the alarm bell, :En the signals were exceed-
ingly weak. Further, the v fact of jambing
occurring in the vicinity of a ship in distress is an
indication that other shipa with operators on duty
aro availahle to render assistance. Any failure of
an asutomatie call apparatos from this cause is
therefore not ao serious. .

In conclugion, my thanks are due to Captain
N. Lea and Mr. W, H. Shephard for the assistance
they have given me :; to Mr. Horace Beck, for ﬂ"ﬂ
loan of the projection lantern, and the Radio
Communication Company, for the use of the
sutomatic * call ”' apparatus.

T should like to thank you for the kind manner
in which vou have expressed your appreciation of
the apparatus demonstrated to you to-night.

The President : 1 think, by your applause, you
have shawn that you wish to accord a very hearty
vote of thanks to Major Binyon for his most
intaresting and instructive paper.

T have here a letter which ia addressed to me as
President of the Bocisty by Admiral Sir Henry
Jackson, in his capacity as Chairman of the Radio
Ressarch Board, which has recently been in-
augurated hy the nt of Bcientific and
Industrial Research. The letter is as follows :—

* Department of Scientific and Indostria! Research.
* Westminater, 5. W,

“ 11th March, 1920,

“R.B. 11/
* Dear Sir, As you may bs aware, a HRadio
Research Board has been established under the
rtment of Scientific and Industrial Research,
with the main purpose of co-ordinating and devalop-
ing resparch work in wireless telepraphy and tels-
phany undertaken by Government Depariments.
* The permonnel of the Board e as follows :—
Admiral of the Flest S8ir Henry Jackson, G.C.B.,
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E.C.¥.0., F.R.B. (Chairman); Commandsr J, 8.
Balmond, R.N.; Wing Commander A. I War.
rangton Morme, C.M.G., O0.B.E.: Lisut.-Colonel
A. G, Cusinas, C.M.G.; Mr. E. H. SBhaughnesay,
0.B.E. ; Professor J. E. Petavel, F.R.8. ; Proflessor
Sir Ernest Rutherford, D.8e., F.R.8,

** The Board are anxious to enlist the sympathetic
co-operation of universities and colleges and other
institutions, and to keep in touch with the valuable
results that are being achieved in this department
af scientific investigation. For this purpose t
would be very much obliged if you could find time
to furnish me with any im t suggestions,
sapacially as to possible fresh lines of departure in
research work in this matter, and also any resources
with which your members may be willing to assist
the Board, provided that the authorities coneerned
a8 no objection. This information will be regarded
as strictly confidential,

"I you ean send such o statement, please
address it to the Secretary, Radio Hescarch Board,
at the above addreas,

* Yours faithfully,
“ (Signed ) H. B. JACKSON,
Chairman, Radio Ressarch Board.™

This letter was put bofore the Committes of the
Bociety, and it was thought that the best thing to
do was to read it to the mesting, so that it may be
published in the FProceedings of the Society. If
any member thi he can do anything to assist
in the way suggested by Bir Henry Jackson, if he
will communicate either with the Secretary or
myself in the first instance, we will do what we can
in the way of communicating with the Radio
Research Board.

I have to announce that Mr. Duncan Sinclair has
been made a full member of the SBociety. He was
previously an Amsociate member. 1 have also to

that the twenty-three ladies and gentle-
men who have been ballotted for this ing hawe
been unanimously slectad. [ think we can con-
gratulate ourselves that the additions to the
Bociety show no signs of falling off. Of course, we
have to make up & ecertain amount of leeway.
There are a number of who wers mambers
before the war who are eit dead or have gone
away and laft no addresa; but I think I am right
in saying that we have now more than made up the
loga that we sustained in that manner smee 1914,
and, as I say, the number of peopls who still
continue to apply for membership shows no signs
of falling off.

In addition to the beautiful apparatus which we
have besn shown by Major Binyon, Mr. Wilkinson
haa kindly brought a collsction of German wireless
apparatus used in the war. Youn will remember

t at the last meeting this apparatus arrived so
Iate that Mr. Wilkinson had not time to put it on
view. [ understand that Mr. Wilkinson does not
wish to describe it, becauss it more or lesa describes
itaelf, but it ia there for any member to look at.

I have also to announce that Mr. M. Child, one
of our Committee, is giving & lecture on Tuesday
next before the Association of Buperysing Electn-
cians, and the Honorary Secretary has about thirty
ticketa for distribution, if any members of this
Rociety would like to attend this lecture, which,
[ may say, will ba given at 8St. Bride's Institute,
Bride Lane, Ludgate Circus, on Tueaday, May 4th,
at T p.m.

Thll only other matter that 1 have to deal with
is to announce that Mr. Coursey will give the next
lecture on May Zlst, and that it will be entitled
* Bome of the Problems of Atmospherie Elimination
in Wireless Reception,"” That will be held in this
room at 6 o'clock. The mesting is now adjourned.

OLD AND MODERN TELEPHONES

By W. |. Fry.

HE photo shows a pair of old
single pole Bell Receivers made
of polished mahogany. These
were made at the Silvertown
Telegraph Works some 40 years
ago, before the advent of the carbon micro-
phone and were used both for transmission
and reception. The particular reason for
showing these is to give an idea of the great
difference between their size and thar of a pair
of modern receivers, a pair of which
(Sullivan’s) can be seen with them. The
latter though much smaller are of much greater
strength.  All the other receivers which are

shown | have constructed from old aluminium
valve and motor car parts, some -E".'{EITI.pIC'_-'. of
which are shown in the bottom of the photo.

167

UNIVERSITY OF MICHIGAN



WIRELESS CLUB REPORTS

Glasgow and District Radio Club.

[ A ffilicated wnith the Wirelesa .L‘mnetg of London.)

A gaﬁﬂ meeting of this Club was held at
208, Bath Street, on Wednosday, April 2lst, at
which it was intimated that, on aceount of increasing
prossure of other business, the Hon. Secretary
iMr. R. A. Law) haa been reluctantly compelled to
reaign. Mr. Robert Carlisle wus appointed in
succeasion to Mr. Law. The following Committes
was inted at this meeting :— Meaara. W. K.
Dewar, A. Gray, 8. Hay, R. A. Law, W. Mitchell,
H. McGrogor, E. Snod and J. 8, Stewart.

Application has been made to the Postmaster.
General for authority to instal & valve receiving set
in tha Clubroom at the N.B. Wireless School, 204,
Bath Stroot, und Mr. Dewar has kindly promised to
allow ua the use of the school's saral.

On Wedneaday, A!.'r.ril 28th, Mr. T. Benior deliversd
& lecture om the * Poulsen Are Svetern of Con.
tinuous Wave Transmisgion.” This very interesting
lecture was illustrated by diagrams.

The following members have consented to give
lectures on the dates named ;= May 12th, Mr,
M'Lennan ; May 19th, Mr. Dewar.- -Hon. SBecretary,
R. Carlisle, 40, Walton Street, Bhawlands, Glasgow.

‘The Morth Middiesex Wireless Club.

{ A [flvated uwnth the Wireless Socicty of London, )

At the 38th meeting of the above Club, held at
Shaftesbury Hall, Bowes Park Station, on Wednoes-
day, May Gth, there was an unusually pood
attendance., The Chairman {Mr. A, G, Arthur), in
his opening remarks, explained the unfortunate
absence of the Sec :Jfr. E. M. Savage) through
illneaa, and axpreassd of hia sarly recovery.
The minutes of the ious mesting wers taken as
read, but the Chairman informed the Club of the
nomination and election of Mr. Wm. Le Quenx as
Viece-President of the Club.

Lisutenant Holton then gave his very interssting
lscture on the * Peculiarities of the Valve in Various
Cirouite,” describing and illustrating each point by
means of and such is his masterly graap
of the subject, that he waa able to make intereating
as wall as instructive this highly technical subject.

The Chairman, in proposing & vbte of thanks to
the lecturer, asked for the opinion of the members.
a8 to whether Lisutenant olton ahould not be
given another avening on which to finish hias
subject and to make the demonstrations he waa
forcad to cut out for lack of time. As this suggea-
tion was readily agreed to, the lecturer generously
agreed to "ecarry on' at the next meeting, on
May 12th.

ull particolars of the Club can be obteined from
the Hon. Secretary, E. M. SBavage, Esqg., " Nitha-
gilh." Everaley FPark Road, Winchmore Hill,

21,

Burton Wireleas Club.

i A filiated unth the Wireleas Society of Fondon.

The last of the season’s mestings of this Club
was held at the offices of the Burton Daily Mad, on
April 30th, when Mr. E. Huson, of Derby. gave s
lecture on * Wiraless Telephony.” The lecturer
was accompanied by Captain W. Bemrose and
Mr. A, T. Lee. Mr. A. Chapman presided, and

advocated wireleas telephony in view of o brighter
and better news service, Mr, Huson expounded,
illuatrating his lecture by means of diagruma, upon
continuous waves and the advent of the modern-day
valve. Mr., Huson and Captain Bemross were
heartily thanked, and, in replying, extended an
invitation to Burton members to visit Derby.—
Hon. Secretary, Mr. R, Rose, 214, Belveders Hoad,
Burton-on-Trent.

The Cardiff and South Wales Wireless
Society.
(Lalte (Namorganshire Scieniific Wireleas Research
| Sociey.) .

The inaugural meeting of the above Society waa
held in the Wireless I t of the Technical
College, Cardiff, on Thursday, Apnl 28th, 1920.
The organiser’s efforts wore suceessful in obtaining
a good representative attendance from G AT -
ghire, Monmouthshire and Carmarthenahire A
firat duty, it was by Mr. A. E. Hay and
seconded by Mr. v. Jenkins, Nantyglo (Mon. )
that we asccord a hearty wvote of thanks to Mr.
W. A. Andrews (Head of the Wirelesa Department
of the College) for his kindness in placing his
department at the disposal of the Bociety for
headquarters. (Carried unanimously. )

The meeting elected Mr. W. A, Andrews, B.Se.,
President, and Mr, W. J. Btephens (Cardiff), Viea-
President, who thersupon relieved Mr. A. E. Hay
of the chair, 1t was decided to elect the following
gentlemen Vice-Presidents of the Society, the
gentleman to be inted Becretary of the Society
to write inviting lzm to accept the office of Viee-
President :—General Ferrie, Eiffel Tower, Paris;
the Right Hon. the Marquis of Bute; Captain
Bailey, Crickhowell, Mon. ; Mr. Coles, Head of the
Cardiff Technical College; Professor Bacon, of
Cardiff University, and Senatore Marconi.

The mesting elected Mr. A. E. Hay to continue
in the capacity as Honorary Secretary, and Mr.
A. T. Dudley was appointed Hon. Treasurer. The
subscription rate was fixed as & minimum of Se
per annum, a few gentlamen present heading the
subseription list with donations of | and 2 guineas,
and it waa decided to hold mesetings monthly.
Local mesti such ma those of the Mountain Ash
members, will be held more frequently, as mqﬂmud

Motice of motion was mada Mr. A. F. Hay re
Affiliation with the Wireleas Society of London, and,
after disoussion, the meeting decided to affiliate
with the said Society immediately.

It was decided to amend the title to the Cardiff
and Bouth Walea Wireleas Society, to mclude cortain
gentlemen who were present from other countiea.

The next mesting was fixed for Thursday, May
13th, at 7 p.m., in the Wireless Department of the
Technical College, Cardiff,. Agenda :— 1. Minutes of
the inaugural meeting ; 2, formulation of rules;
3, demonstration of lantern slides and wireless
apparatus by Mr. W. A. Andrews; 4, mading of
correspondence received by Secretary ; 5, any other
busineas.

Memborship isn open to all wireleas workers
(amateur or scientific) throughout the countiea of
Glamorgen, Carmarthen, Pembroke, Brecon, Rad-
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nor, Cardigan and Moomouth, and particulars will
gladly be sant on application to the Hon. Sescretary,
A. E. Hay, 6, Oxford Street, Mountain Ash, Glam.

Sheffield and District Wireless Society.

[ Affilioted with tha Wireleas Societywof London.)

The last lecture of the presont session was given
on April 30th, when Messra. L. Johnson and W. A,
Ward gave an in ing account of the manu-
facture and working of ** Amateur-made Wirelass
Gear." Many useful and valuable tips regarding
the correct proportions of the varous inductances
for use with short and long wave tuners were given,
the result of careful experiment, and the authors
recommended the use of three aizea .of reaction
coils, one for 200-1,200, one for 1,000-4,000, and
one for 4,000-18,000 metres wavelength, The
lecture was illustrated by lantern alides, and some
of the gear described was connected to the Society's
sorial and demonstrated to all present that * the
proof of the pudding is in the eating.™

On Saturday, May lat, by the kindness of the
Preaident, a ¥ of some thirty members visited
the Neepsend power station of the BhefMeld Cor-

tion Elsctneity Department, and nt & moat
enjoyvable and instructive altemoon. s tour was

reonally conducted by the President (Mr. H. E.
?nrhur,u M.LEE., MILCE.) who alterwards
provided tea for the party, this latter function being
graciously presided over by M. Yerbury, who is &
meamber of the Bociety.- -Hon, Becretary, Mr. L. H.
Crowther, 156, Meadow Head, Norton Woodseats,
Sheffiald.

Three Towns Wireless Club.

{ A filiated with the Wireless Society of London. )

A meating at the house of the Chairman (Mr.
J. Jorritt) took place on March 17th, whoen Mr.
L. T. J. Gresnwood gave s discourse on Valve
Receiving mand Transmitting Circuite. A large
collection of diagrama accompanied the lecture. A
vote of thanks was granted Mr. Greenwood for his
entertaining and instructive deliberation.— Hon, Sec-
retary, Mr. L.J. Voas, 16, Bedford Park, Plymouth.

Lelcester Radio Soclety.

(A ffiliated wnth the Wirelessa Sociely of London, )

A meeting of the above Bociety was held on
Friday, May 14th, at the Turkey Cafd, The Viee-
President (Mr. C. T. Atkinson) in the chair, After
various items of business had been attended to the
chairman called on Mr. 8. May to addreas the
mmﬁnF. The subject waa ** Bome Constructional
Idoas.” The speaker dealt with three pieces of
apparatus he had made, vie.: (1) a switch, for
wee on variable inductance to eut out idle coil ;
{2) & double wvariable condenser; (3) a Grissen
Transformer, for induction coilea The péknr
explained each piece in detail and, with the aid
of diagrams, made his matter clear to all. A most
enjoyable evening waa spent. The next meeting
wis Bxed for Friday, June 11th.—Hon. Secretary,
W. J. Rowlatt. ‘

Stoke-on-Trent Wireless Club.

A meeting of tha above took place on Thursday
avening, May 6th, at 7.30 p.m., at the CGrand
Hotel, Hanley. Mr. Wilson occupied the chair. The
eloction of officers for the onsuing twelve months
took place.

On & discussion re Affiliation with the Wirsless
Society of London, & decision was arrived at, that
affiliation was sdvantagecus and would be com-
pleted when the finances were in & more sottled
condition, probably in & month's time, It was also
decided to I.Pp-l{:'l for & licence forthwith. Meetings
take place weakly, in foture, on Friday evenings,
at the Club'es permanent address. Five new mem-
bors  wero mitted.—F. Shaw, Secretary, &5,
Aloxandra Road, Longport, Btaffs.

Birmingham Wireless Assoclation.

A meeting waa held on Thursday, May 13th, at
7.3 pm., in the Midland Institute, when the
following officers wers elected : Chairman, Mr.
J. B, Turker; Secretary, Mr. A, H. Handford ;
Commillee, Messrs, Chetwin, Old, Westwood and
Whitfield ; Technical Committer, Mossrs. Anderson,
Bishop, Chatwin, Littley, Weatwood and Whit.
field. It was also resolved to hold mestings every
Tuesday and Thursday st 7.30 p.m. for lectures
on practical work and discussion of apparstus

Any further details may be obtained from A, H,
Handford, 188, Hamstead Road, Handsworth,
Hon., Becr of the Wireless Section, or J. C.
Watking, 215, Alexander Road, Apgocks Green,
Hon. Secratary of the Scientific Society.

Edinburgh Wireless Club.

A general meeting of this Club took place on
May 2nd, to discuss Club busineas and questions of
general intersst. Buggestions for the extension of
the Club's library were also conmidersd. A com-
mittes was elected, congisting of five membera and
the Hon. Becretary, Mr. W. Winkler, 9, Ettrick
Road, Edinburgh.

Wireless Soclety of East Anglia.

We have much pleasure in acquainting our
readers of this new Club, particulars of which we

ive herowith. Presant membership, 18 ; meetings

Id fortnightly, as from April 23rd, at 8 p.m., at
Eadio Houss, S3t. Giles, Norwich. Those intersated
ploass communicate with the Hon. Becretary,
Mr. J. H. W. Willink, The Deanery, Norwich.

Amateur Clubs.—It may interest our readers

" to know that there are in the United Kingdom

twenty -#ix ﬂu‘l::;r lﬂu'&']!f t-l::thurpnud -:deﬂ.':ﬂyhg
and tising Wirsless Taleg ¥ an ony.
Of m Clubs, seventsen are affiliated with tga
Wireless Society of London. As far as we am able
to gather from our records, the total number of
Amasteur Club members in the United Kingdom is,
approximately, B800: but since the honorary
sacrotariea of many Clubs have not apprised us of
further membership, our figurea must necessarily
ba short of the actual total. There are still wanted
to form Wireleas Clubs at Bournemouth, Hpﬂldi:;:l.
Doneastar, Exeter, Grimaby, Glsucester, Bradlord,
Aberdeen and Rugby. Those interested should
eommunicate with Mr. T. H. Dyke, Hill Garage,
Boumemouth ;: Mr. W. G. A. Daniels, Pinchbeck
Road, G.N.R. Croamng, Spalding; Mr. A. H.
Waaley, Glenholme, Ravensworth Road. Don-
caater ; Mr. H. E. Aleack, 1, P t Villa=,
Heavitres, Exatar ; Mr. C. Howina, 42, 8t. Augus.
tine Avenue, Grmsby ; Mr. W. W, Inder, Crown
Mansions, 41, Unions Street, Aberdeen ; Mr. A. T.
Cave, 3, Charlotte Btrest, Rugby. *
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Under this  heading we publish

specially designed and written for beginmers in wireless work,

COMFPLETE

BEGINNERS

mitructional  articles, ferming a  series

Hardly any mathematics

will be introduced, and we hope to present the fundamental facts of wireless n such a
manner as will prove attractive to a much wider range of students than that for which

this series is primarily intended,

THE INDUCTION

HE Induction Coil, or Ruhm-
korff coil, as it was ﬂJITl'IEI"l}’
called, aftcr Its inventor, 1s
essentially an  apparatus for
producing high tension high fre-
quency current from a low voltage source.

We have seen that a wire carrying a current
will induge an electromotive force in an
adjacent wire when the circuit is made or
broken. If the adjacent wire 15 wound into
a coil of many turns, the induced electro-
motive force will be correspondingly increased.
Suppose a certain magnetic force will induce
an electromotive force of 1/10th volt in a
wire of certain length. If the wire were so
wound as to form, say, ten turns, the electro-
motive force in each turn would be 1/10th
volt, and the potential difference between the
ends of the coil would then be 10 1/10th,
or 1 volt.

The induced electromotive force does not
only d d on the number of turns in the
coil, but also upon the rate at which the
magnetic lines cut the coil. The quicker the
magnetic lines move past the coil, the more
powerful is the induced effect.

The Induction Coil, therefore, must con-
tain three principal parts: (1) the coil
through which the magnetising current is
passed, known as the Primary Winding ;
(2) the coil in yhich the alternating electro-
motive force is induced, called the Secondary
Winding ; (3) an apparatus for making and
breaking the circuit of the Primary Winding,
usually termed the Interrupter. This may
be mounted on the base of the Induction Coil
itself, or may, in some cases, form a separate
fitting,

COIL,

We know that iron is a better conductor of
magnetic lines of force than air. It is custo-
mary, therefore, to wind the primary coil over
a rod of soft iron, or, better still, a bundle of
soft iron wires. The number of lines of force
produced by the current will, by this means,
be increased, and the secondary voltage
c:)rrﬁpandingll{ higher. .

A bar of soft iron has very little resistance,
and thus heavy currents would be induced in
it by the action of the primary coil itself. A
bundle of iron wires, however, offers con-

siderably more resisance to the induced
current, as the thin film of oxide round each
individual wire serves to insulate 1t from its
neighbours. It is usual, therefore, to form
the core of a bundle of iron wire, in order
to minimise the encrgy lost in the iron.

A convenient aﬂ' simple method of
interrupting the primary current is made by
employing the mgnetlﬁm of the tron core to
break the prlmar}r circuit.  Such an arrange-
ment is shown in Fig. 1.

A 15 the pnmar].r winding, through which is
fitted the iron core B. Opposite one end of
the core is mounted a springy arm carrying an
iron disc I, and a contact pf;,tr: C. Another
contact is adjuﬁtﬂd so that it just touches C
when no current is flowing. The interrupter
is connected as shown in the figure.

170



PAGES FOR

On closing the switch of the primary
circuit the iron core is magnetised, and
attracts the disc I, thus pulling the contacts
apart and breaking the circuit as shown by
the dotted lines in Fig. 1. The circuit
broken, I is no longer attracted, and so flies

—

LF-II-----—'____ S i

Fig. 2.

- ..

back into position under the influence of the
spring ; the current is re-established. and the
cycle of operations is repeated,

It has been emphasised that the interruption
of the current must be as sharp and abrupt as
possible, otherwise the lines of force will not
cut the secondary coil sufficiently quickly to
induce a high e.m.f.

Referring again to Fig. 1, it will be noted
that the iron disc I moves with a gradually
increasing speed towards the iron core, but
that the circuit is actually broken when the
disc has just started to move, and its velocity
is small The effect of this will be to cause
an arc to form between the contact points,
and the current will die away gradually
instead of abruptly.

This effect is also helped by the self-
induction of the primary coil. It was men-
tioned before that when the current in a coil
is cut off, an e.m.f is set up by the collapse
of the lines of force past the turns of the coil
itself. "This e.m.f. tends to prolong the flow
of the current.

We have, then, two causes tending to make
the cessation of the current gradual, rather
than abrupt—the construction of the inter-
rupter itself and the “back em.f” of the

primary coil. The first defect has been over-
come improvement in design of the
interrupter. Fig. 2 shows a typical example.

BEGINNERS

It will be seen that the iron disc has to move
through a certain space before it causes the
contacts to open. [he speed of breaking the
circuit 15 therefore increased.

The e.m.f. of the primary winding is
successfully overcome by connecting a con-
denser across the contact points (also shown
in Fig. 2 at K.) On breaking the circuit the
back e.m.f. is €xpending in charging up the
condenser, which is discharged when the con-
tacts come together again.

Of the separately mounted interrupters,
nearly all are driven by a small motor con-
nected to the storage battery supplying the
primary current.

In one type a rotating jet of mercury
impinges on a number of contact plates
in S-ll{:-li.'ﬂ!nrl, pla::ed round the circumference
of the containing vessel.

For small miIs, however, one of the types
of magnetic interrupter works quite satis-
factorily.

The primary winding usually consists of
one or more layers of thick wire wound on
an insulating bobbin, The resistance should
not be high, in order that a strong magnetising
current may flow ; the turns should not be
too numerous, in order to avoid the trouble-

some sparking due to the back e.m.f. referred
to above,

The turns composing the secondary wind-
ing are usually of fine wire, well insulated,
having the ends brought out to terminals
mounted at the top of the coil support.  Fig. 3
shows a complete section of a small induction
coill. The condenser s mounted in the base
of the coil.
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The potential induced in the secondary
winding will not take the form of a regular
wave, such as that given by an alternating
current generator. (n making the circuit
of the primary the current will grow compara-
tively slowly, owing to the self-induction of
the winding, but the breaking of the current
will be more rapid owing to the effect of the
condenser. Figs. 4 and 5 show the growth
of the current and voltage in the primary
and secondary coils respectively.

It can easily be understood that in the
case of large induction coils where the spark
obtained is eight inches or more, the potential
difference  between  successive  lavers  of
secondary winding is wvery high. This
eventually leads to the breakdown of the in-
sulation between layers, and the destruction
of the whole secondary winding.

Various special methods of winding have
been resorted to in order to overcome this
danger.

J U

Fig. 4. Fig. b,

The usual method employed consists in
winding the secondary coil in a number of
sections or “slabs™ of wire, each section
being carefully insulated from the ones
adjacent. The abject of this type of winding
15 this : suppose the potential difference
between the inner and outer layers of an
ordinary secondary coil is 100,000 volts.
Now if we were to wind the same number

THE WIRELESS WORLD

of turns in two separate coils, the potential
difference between the inner and outer layers
of each coil would only be 50,000, but, if
suitably connected, the potential between the
ends is stll 100,000, The number of sections
may be increased to as many as convenient,
the potential between extreme layers of each
section being correspondingly decreased. Fig. 6

shows such an arrangement.

Fig. .

It = customary to wind the sections
alternately in opposite directions, which avoids
the necessity of connecting the inside layer
of the first to the outside layer of the second

An expression for the potential of the
secondary winding is given appruxinutelj.f by
the equation

TE
F‘,=Fr:-{T

il

where F, is the secondary voltage

¥, is the primary voltage applied,

and T, and Tp are the number of turns In

secondary and primary respectively.

172

Original from

UNIVERSITY OF MICHIGAN



The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

A Separate Oscillator forC.W. Reception (Part l).

HE utility of an amateur instal-

lation can be greatly increased by

the provision of a * Local Oscilla-

_ tion Generator,” which permits

of C.W. signals being heard on

either a crystal or valve receiver designed only

for spark rﬁ:cptmn The oscillator coupled

to the aerial or jigger secondary generates

H.F. oscillations which interfere with the

received continuous  oscillations and  gives

an audible frequency * beat™ which can be

detected by either a crystal or valve, giving

a pure musical note in the telephones. The

musical note of a spark station will be changed
into a hiss by the oscillator.

A very effective * oscillator ™ can be made
by using a Marconi V24 valve. "T'he normal
anode voltage of this valve is—as its name
implics,—24 volts, but oscillations of sufficient
strength may be generated with no additional
anode voltage, be-
yond that given by
the 6 volts necessary
to light the filament,
The oscillations thus
generated would not
be of any use in i
tmnsmlttmg EH‘ELHT
but are quite strong
enough for interfer-
ence reception,

A description of
3" anoscillator working
under this condition
will now be given.
The wavelength
range will depend
upon the condenser
and coils which each
individual may
decide to use. A
comprehensive table

Fig. 1. of windings and
condensers will be given later,

i

The sketch (Fig. 1) gives the size and
dimensions of the vﬂil va.lm from which a
holder can be made of brass or copper strip
approximately #% inch thick and § inch to
4 inch wide, mounted on an ebonite or hard
wood base. Four terminals should be pro-
vided or connection made to the screws
which fix the valve clips to the base.

Fig. 2 gives an approximate static charac-
teristic curve of the wvalve—taken with

‘ ://rj

a -a + =z - .
GRID “OLTS.
RREMT.

RENT.

Fig. 2.

A=PLATE C
B=GRID CU

6 volts on the anode. The filament current
for normal working is 0.75 amp. and the
voltage drop across the filament is approx-
imately 5 volts. This is best obtained by
using a B-volt accumulator having either a
fixed or variable resistance in series with the
filament, to adjust the current to the correct
valve, [If the resistance is fixed, its value
should be 0-8 ohm, which will allow for
the voltage of the battery to drop below 6
volts,. A variable resistance may be up to
1:5 ohm.

Fig. 3 shows the connections of the
oscillator complete, It will be seen that the
grid circuit is untuned whereas the plate
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circuit is tuned by means of a variable con-
denser, One end of the prid winding is
connected to the negative of the filament and
one end of the plate winding to the positive
of the filament battery ;—this connection
makes the potential of the plate, 6 volts
above the negative end of the filament,
The flament resistance is connected in
the positive side of the filament, for, with a

Fig. 3.

given anode voltage the set will oscillate more
freely with the resistance in the positive,
than if it were in the negative side.

The terminals “ H.'T.” are provided so
that if desired, additional voltage can be put
on to the anode to increase the strength of

THE WIRELESS WORLD

the oscilladons, [If the H.T. voltage is
increased too much the circuit will tend to
become * floppy,” owing to the tightness of
the coupling between the grid and anode
circuits. One or two pocket-lamp batteries
are quite sufficient to use as additional “ High
Tension.”

It should be pointed out that owing to the
tight coupling necessary to generate oscillations
under the conditions described ,—necessitating
the use of two flat coils placed face to face,
one in each circuit,—it is not possible to use
a variometer to alter the wavelengths, It
will be necessary to use a variable condenser
to give the wavelength range required. The
capacity value of the condenser to be used is
left to the individual concerned, who may be
governed by the wire available or the possession
of a suitable condenser., For this reason we
cannot describe any special methed of mount-
ing the various parts. It should be possible
to mount the flament resistance and a
pillar to take the coils, on the back of the
valve holder, using the valve holder base to
form the top of a small wooden box. The
inductance coils will be 1n the form of fat
pancakes about % inch thick with diameters
varying from 2 inches to 4 inches in external
diameter and about § inch inside diameter.

In the next artucle of this serics will be
given a method of coil winding, illustrated by
photographs of finished coils. A table show-
ing the number of turns and gauges of wire
for various ranges of wavelengths, with several
different condenser values, will also be given.

DO NOT

to exchangt articles of any

that we have started an Exchange and Mart for the benefit of

readers who have apparatus to dispﬂse of or who desire

FORGET

kind for “wireless™ things.




EIFFELL. TOWER WEATHER REPORTS

The Eiffel Tower transmits meteorological
reports three times daily, based on dam
received from a number of French stations
and from Brussels and Mayence (Mainz),
as follows :—at 09.45, Readings made ar
7.0 am. ; 16.00, Readings taken at 13.00 ;
22,30, Readings taken at 18.00 (all times
G.MT.). Wavelength = 2500 merres.
Power=150 K.W. (damped waves).

The 9.45 programme.  Four groups of five
figures for each station.

BBBDD FHWTTC BWRR MMmms
BER Barometric pressure in millimetres and
t'oths of a millimetre, the first figure, 7,

being omitted.

DD Direction of wind from 0 to 32 as per
table DD

F  Force of wind on Beaufort scale from
0 to 9 as per table F.

W  Weather as per table A"

TT Temperature.

C Direction of upper clouds (errus and
cirrostratus) 0-9 (International Code)

B Indication of Barometric tendency )

46  Barometric movement in ygths of
millimetres  1f movement is negative
50 is added to the number DD

RR Rain, in millimetres, for previous 24

hours. .

MM Maximum temperature 7 a.m. to 7 a.m.

mm Minimum temperature.

5 State of sea, 0-9. (Omitted when
station is inland—only 4 figures being
sent. )

Upper W inds.

Two grﬂups ut' 6 letters for each station :—
D, ¥, D, ¥; D D, ¥V, Dy Fy D, Fy
D, D, D, D, D, D Indicates direction  of

wind at the different
altitudes.

F, Fy Fy F, ¥y Fy Indicates force of wind

at different altrudes,
D, and ¥, at 500 metres,
D,and ¥,,, 1000
Dy and ¥, 1500
D, and ¥,, 2000
Dy and Fy,, 3000
D, and ¥, ,, 4000

¥ 3 3 3

NNE

The 16.00 and 22.30 programmes. One
group of 5 hgures, one group of 4 figures,and
one group of 3 hgures for each station.

BBBDD FH'TT Bbb
Upper HWinds.

Two groups of b letters for each station.
DyF, D, Fy Dy Fy D.ﬂq‘ﬂﬂ. Va

Method of Irﬂnmim'ug. " The t:legrams

The groups of hgurf.'i and the groups
of letters for each station are preceded by a
group of two hgures indicating the station,

Missing stations are shown by five X's,
i.c., xxxxx preceded by the number of thc

station. Gmup& of figures are given for the
following stations :—

01 lled Aix 11 5t. Matthieu

02 Biarritz. 12 Marseilles

04 Brussels 13 Mayence (Mainz)

05 Cherbourg 15 Paris

06 Clermont 16 Perpignan

07 Dijon 18 Rennes

08 Gris Nex 19 Strasbourg

09 Limoges

Groups of letters are sent for the following
stations :—

03 Bordeaux 15 Paris
04 Brussels 17 5t. Pierre

uiberon
14 Montpelier 19 Strasbourg

For upper winds the following code is
used :—
DirecTion oF WinD.

- = =a SSH - - -
NE - - -} s - - -
ENE - - -« WS - - - i@
E- - - -d W - = =
ESE - - -« HWNH - -m
SE - - - f NW - - =-n
S§E - - - NNW - - -2
5 - - - h N - - - p

F
(Force of wind on Beaufort Scale,)
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B
(Weather by following code.)

0= fine, cloudless.

| =less than half sky
covered with cloud

2=about half sky
covered with cloud

5 — l'ii:n.
b =snow.

T =mist (not wet fog
but fog less thick

than for 8)
J=about § skycovered B=fog,
with cloud
4 =overcast. 9 —thunderstorm.

bb—Baremetric tendency.

These figures give the barometric move-
ment in millimetres and tenths.

C
(Direction of upper clouds. )
0=Clouds observed having no appreciable

moverment.
1 =Clouds coming from the NE
2= L} » » w E
3= »n » » n SE
4= b5 " " ) §
5= n n n ™ S
b= » ” n n W
T= 4 " » n NW
8= n 1] » n N
J—=No observations.
8
(State of the surface of the sea.)
0 =calm—glassy.

1 =very smooth—slightly rippled.
2 =smooth—rippled.
J =slight—rocks buoy.
4 =moderate—furrowed—choppy.
d=rather rough—much furrowed.
6= rough—deeply furrowed.
T=high—rollers with steep fronts,
8=very high—rollers with steep fronts.
9 = phenomenal—precipitous.
TT
(Temperature.)

Fifty is added to this number when
temperature is negative (Deg. Cent.). For
temperatures near zero the following is used.

THE WIRELESS WORLD

From 0-1° to 0-4° - = 00

From 0-5° to 1-4° - = 0l

From—1:4° to —0-5° - 51

From—0-4° to —0.0° - 50
8

(This figure indicates slape of baremetric curve
for the three hours preceding the time of
observations. )

0=Stationary barometer.

| =Irregular movements.

2=Rising steadily.

3=Falling steadily.

4=Preliminary fall, then rising.
S=>0¢tationary, then rising.
6=>Smtionary, then falling.
7=Falling, then stationary.
8=Rising, then stationary or falling.
9=—>5torm indications (oscillations).

Speed of Wind.
Metres per second.

0 - = =g 26 - - - "
2 - - =4 28 - - - 2
4 = - = 3{}- o - P
b - = -4 32 - - - ¥
8 - = - 34 - - - r
10 = - f 36 - - - f
12 - = =gF 38 - - - 'S
14 - = =h 40 - - - u
16 - = =1 42 - - - o
18 Y | 4 - - - w
20 Y 46 - - - ¥
22 - = = 48 - - - z
24 - = =m
Db

(Direction of wind according to following code,
unless otherwise ipecified.)

02 = NNE 18 = S§H
04 = NE 20 = SW
06 = ENE 22 = WSH
08 =E 24 = W

10 = ESE 26 = WNW
12 = SE 28 = NW
14 = SSE 30 = NNW

For calm the figures 00 are used.
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BOOK REVIEWS

THE YEAR BOOK OF WIRELESS
TELEGRAPHY AND TELE-
PHONY (1920).

London : The Wireless Press, Led,, pp. 1,148
+oxxiii 3 106 maps, 33 phumgmphs.
10s. 6d. net.

HIS is the eighth edition of an

unique and indispensable work of

reference, and the present volume

(although prepared during a

period of world-upheaval) has
fulfilled the tradition of its forerunners by
being an improvement upon the issue imme-
diately preceding it

The Calendar section has been rendered
more useful by the inclusion of the hours of
sunrise and sunset in the meridian of Green-
wich, and the phases of the moon, and the
section has been amplified and revised
generally.

The Record of Development has received
careful revision at the hands of Dr. N. W,
McLachlan, and the past year's progress has
been ably described by Mr. Philip R. Coursey,
B.5c.

The Laws and Regulations section diﬁplz?s
a new and welcome feature in the shape of a
number of maps, which are incorporated with
the particulars of the Countries or Districts
they represent, and show the positions of
Wireless Stations. These maps supersede the
large map of the world hitherto published in
the Year Book.

One of the most important sections, that
ot Land and Ship Stations and their call
letters, has been brought up to date, and now
occupies about 380 pages.

In the Special Articles section are included
a series of national résumés of the past year's
progress in  * wireless.” which forms an
attractive  and  authoritative  history of
endeavour and achievement in the various
countries represented. In the same section
Mr. W. T. Diwcham, A.M.LE.E., M.Inst
R.E., writes on * The Progress of Wireless
Telephony,” and Major C. E Prince, O.B.E ,

on ** Wireless Telephony and its Application
to Aircraft.” Mr. G. M. Wright contributes
a valuable article on * Direction Finding,”
and Mr. F. P. Swann deals with the subject
of * Valve Amplifiers for Shipboard Use.”
* Valve Patents for 1919, by Mr. 1. Shoen-
berg, is a carefully compiled article of extreme
interest and utliltv, and the important suhjc-:l
of Meteorology and Radio-communication is
dealt with by Lieut.-Col. E. Gold, D.5.0,,

F.R.S., his article being closely followed h}-'
an excellent collection of data in connection
with International Time and Weather Signals.

Major Robert (Orme, B.A., writes on

“ Radiotelegraphy and Awviation,” and Mr.
A. R. Hinks, M.A., F.R.5,, the Secretary of
the Royal Gmgmphlcal Sucze , describes the
inter-relationship of time an "wireless tele-
graphy.

The Useful Data section has received
skilled attention trom Mr. E. V. Appleton,
M.A., B.5c., who has revised and augmented
it, and the record of the literature of wireless
n:legraph\r and telephony, published during
1919, has been collected into what i1s one of
the most useful sections of the book. The
last-mentioned section comprises:—(a) New
books dealing with wireless published during
1919, and new radio periodicals started
during 1919 ; (8) résumé of articles published
during 1919. ‘This sub-section is divided
into parts, such as Radio-frequency Measure-
ments and Theory, Transmitting Apparatus,
Radiotelephony, etc., a method which greatly
facilitates search. (¢) Standard publications on
wireless, This sub-section is divided into
parts which separate the literature of various
countries. Both books and periodicals are
classified in the Literature section.

In spite of the fact that a very large amount
of extra matter has been incorporated a
skilful selection of type has averted the
prnduc:mn of an unwieldy volume; the
printing is excellent, and the photographic
illustrations s a high order of interest for
all who desire to keep in touch with modern
wireless apparatus.
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QUESTIONS AND ANSWERS

NOTE.—Thia section of the magarine ia placed af the dizposal of all readers who wish o receive advice and
information on matlers perizining fo both the technical and non.techmical mdes of wireless work., Readers
should comply with the followmng rules.— (1) Queshions should be numbered ond wrilien on one sde of the
poper only, and should not exceed four in number. (2) Queries should be clear and concire. (3) Before sending
wn their queations readers are advised fo search recent numbera to ace whether the same have nol been
deall with before. (4) The Editor cannot undertake to reply to queries by post. (5" Al gueries musi
be aceompanied by the name and address of the sender, which 12 for reference, ﬂﬂjﬂrpﬂﬂlﬂnlm Queries
will be onmvered under the ynifiale and fown of the correapondent, or, 1 so desired, under o *° nom de plume,"”
{(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will

save time by writing direct to the various firms employing operators.

STUDENT (Cahirciveen).— A Senior Operator
is entitled to wear two rows of gold braid with &
diamond between them; a Second ator is
entitled to wear the two rows of . without
the diamond ; and & Third Operator, one row of
braid.

D.C.M. (Cardifl).—Kindly apply to the firm
you mentioned. as they can give you much better
than ourselvea the information you wire,

AMATEUR (Weybridge) asks (1) Is if necessary
fo hove a permid or o lieence for a recesving stafion
ﬂhjﬂnrrmf only.
ap pdication such licence, (3; Can firma s niy
ufﬂhﬂ au.t_ﬂﬁ::dzmnd lo #ee B Ituﬂf-. ﬁf_fmpﬁﬁ:np
wuch wirelrss apparahes.

i1} Yes, a parmit.
London. (3) Yen,

R.T.T. (Birmingham).— Yea. A Poat Office

mit muat be obtained before erecting an aarial

r receiving messages. The fee for such a permit
in 1w, This covers the erection of the arral and
Apparatus

.T. (Venlo, Holland).— (1) The wirelesa tele-

1¥ yvou heard originated from the Marconi

tation at Chelmaford. It was & long-distance teat,

extending over two weeks, and i» now finished,
(2} Poldhu sende press at about 1 a.m.

RADIO (Burton-on-Trent) ﬁmnnnny-ngmdur-
twon from A.C. supply, there being both lights and
molors on the premises. He asks for Ed'ﬂ'lﬂ"

We are afraid his prospects are not very gcrnd
Some improvement might be effected by screening
the receiving gear in & metal case. It might be
possible to balance out some of the induction by
suitably placing & coil in the aerial circuit, but this
i# by no means certain. The sarth lead i too long;
shortening this might help, a& might & amall
condenser in the sarth lead,

C.E.S. (Dublin) sends o sbeich of an oscillafor
{Fig. 1} consialing af hwo metol plales, 8 feel aparl,
contecled by a few turns of wire, He asks what would

s wl =

(2} The Secretary, G.P.0O.,

_Lil-—l'— —

T -'D 12 TinnE

—y = =
Fig. 1.

be the approcimate wavelength, and of W8 could be
ueed i oo simple valve circredt (Frg, 2) for demon-
slruting wireless tele phony over njeu' yords, using a
aryatal receiver. If nol, what lees would be better
to go on.

— — —

(2) Where to apply for forms of -

—

— e E—

LLA]

Fig. 2.

The wavelength might be from 13 to 30 fest.
We are afraid you would find it very difficult to
indure the set to oecillate on such a short wave.
length. You show grid control. For such a set &
mic direct in the cecillating circuit would
be mimpler and much better. You would find it
diffieult to receive such short waves, even if you
fnuld pmdtﬁ:e th:am whhmfl is ;:;ur_'r ;Iln;hum*

ncreasing the ano ton would pro ¥ not

help you much. A I‘llzlz:l:trh better line would be to
abandon the idea of using extremely short wave-
lengtha in favour of a workable wavelength in =
closed ecireuit. By suitably adjusting the area of
your loop of wire you should be able to get & range
of a few yards only on & wavelength of, say, 300 ma
quite eaaily.

D.C.F. {Tunlu‘l.-r.‘li,t Wells) has a pair of pinm
wound to 750 ohma, which he wishes o use for cryatal
receplion. He asks (1) Whether they con be used
with a lelephone tranaformer, (2} If #o, what
windings showld be . (3) If st would be better
to dispose of them and get new " phones of either high
or low resiatance,

il and 3) The ‘phones, if well made, should be
gquite satisfactory with a suitable transformer,
Thers is no need for you to get others of more
usual resistances.

{2) The transformer should be aimilar in con-
struction to that described in the March Wireless
World, but should have more turns of rather finer
wire on the low resistance side. lace of the
6 or. of No, 30, suggested in the article referred
to, use about the same weight of No. 36. The other
details of construction should be as given in
article.

W.H.D. (Windsor) asks (1) Whai rensiance o
wind 'phones to, with No. 650 copper wire, for use
with a platinum asilicon detector,  (2) What length
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QUESTIONS AND ANSWERS

and gauge wire would be ired for an inductance
to fune to 3,000 ma. with abowt 40 fi. of dowble-urire
acral. (3] If the "phones should be mingle or double.
(4} If a lfcence ta necessary for a receiving eed of
valees are nol wsed,

(1} Wind on as much wire a8 you can get on the
bobbing—aome thousanda of ohma, at least.

{2) The dimensions of the aerial given are
rather vague, and we can therefore only give you
approximate figures. Try a former 15 CTs. in
diameter and 30 cms. long, wound full in one
layer with No. 30 wire.

(3) Double headpiece ‘phones are generally

pu::ll:;hln. You could use single, however, il you
wr i
(4) Yem; =& te the BSecretary, G.P.0O.,
by Pply ry

F.J. (Kentish Town) asks for a complete diagram
of a receiver, ali pulating that only the following items
should be uud—hﬂ-y:k slide tuning coil, loose coupled
snductance, one condenser (variable), vaive, filament
mtry. H.T. ditto, filament resistance, and grid

|
Wg think this ia & l'lthﬂr.u.llﬂl-l-il“tﬂ]'}' 'Fl'.lll'll
of view from which to design a good receaver;
we should prefer to settle the type of receiver
first, and then fix what apparatus would be neces-
sary for use in it. Moreover, it is difficult to advise
the beat disposition of the apparatus without more
knowledge of the dimensions of the components.

Fig. 3.

However, if the various ta are of suitable sizew,
the above diagram n‘u.ﬁl}:u ve fairly satisfartory

results. (Fig.

G.P.K. (Leeds) (1) hasr a French valve which
gives good signals for about 10 seconds afler switching
on the balteries, the signals then foding away and
recopering again affer a few minwdes’ rest.  The
circuil behaves normally with a different valve. He
anks the reason for this, (2) He wishes to make a
conlinuously variable inductance up fo 2,500 mhys.
and asks §f U will be possible to do so by making a
eoid with aboud 20 tappings, and odding a spherical
eoil af one end as a variomefer bo give fine adjustmend
between the tapping points. (3) He also asks whether
A.C. at :l-ﬂ' ~ can b waed for Lighting the filamend of
a H.F. amplifying valve.

(1} The effect might be due to a partial short
between the plate and the filament, making the

H.T. current sxcessive, causing polarisation of the
H.T. battery ; or it might bo dus to & change in
the hardness of the valve. We are alraid we cannot
say without an examination of the valve.

(2) This method should be guite satiafactory.

{3) This would not be satisfactory. Ewven if you
rectifisd the A.C. you would noed elaborate and
very expenmve condenser arrangementa to emooth
out the resulting uni-directional sufficiantly
for use as you wish. The method is not practicabls.

S.J.R.B. (Southsea) asks for the dielectric con-
atanis of the substances mentioned below.

The wvaluea vary & good deal with the exact
composition and physical p rtiea of the sub-
lhnm—almptnmm'u,m cass of mir. The
following 'rmgu cover the uweual values obtained :—

Air - - 1.00

Fhbonite - 20 to 2.75

Mica - - - 8.0

filama - - - 60 to 7.5; but ceriain

ial sortsa may bs as
low as 3.0 to 3.25
Paraffin wax — 2.0 to 2.35

R.B. (Peterborough) refers o Bangay's '* First
Principles,” Fig. 283, and asks (1) Whether a ningle
slide inductance wound with, say, No. 28 wire,
would be suitable for the sheath inductance. (2)
Whether abowt lﬂuﬂmuuuﬂdafnrﬁarm
cotd, and (3) Sends a diagram of a recetver, and asks
whether the tronsformer shown should be avr or
srom cored.

il) The coil should certainly be single-layered,
and No. 28 would be ajl right In{ the wire. It would
be better wound without any. slider, and the circuit
tuned by the vanable condenser across it.

(2) Unlesa vour wavelongth is to be very small
you will probably want more than 10 tums. Try
about 50 to begin with,

=

+
-
:
= L
= Fig. 4.

{3) Neither type of transformer would give
resulis with the cireuit you show., ([Fig. 4.) You
can sither omit the erystal and use an iron-cored
L.F. tranaformer, or retain the eryatal, put & variashle
tuning condenser acroas the side of the transformer
connected to the crystal and the ‘phonea. and
make the transformer air-cored H.F.
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AN.T. (Cardiffy sends (wo diagromes of a
proposed receiver of somewhal unusual lype, which
he wishes to have a range of 400-15,000 ms. He asks
(1) Whai values certain inducionces and condensers

should have. [(2) What should be the ea of a
grid condenser, (3) If o leak ocross a grid condenser
M MECEAAOrY.

i4) What value another special induct-
have.

"*xcar_"

.1|.

Fig. 5§

You will probably find it difficult to make =
receiver satisfactory over such a large range.
(1) C; should be about 0.0005 mida,
Ly might be about 500 mhys. You will have
to find the best value by experimant.
should be about 120,00 :l'nﬁIB
i2) Tfl.'E grid condenser ahould be u.lmut. 00002
mifds,
(3) Yea:
valus for it.

2 or 3 megohms should be a suitable

(4) We should prefer to omit inductance L,

(Fig. b) altogether, making the connection from the
L, C, on the side of the grid condenser nearer to
the plate of the first valve, aa in your Fig. (a), which
should be satisfactory for spark working.

C.E.W. (New Cross) asks (1) What effect, with
Jormmla, a condenser has when placed in series or in
parallel with an inductance,  (2) Whether in deter-
raning wha! inducionce fr reguired for o cerfain
wavelength il 4 necesdary o snclude the macimum

THE WIRELESS WORLD

capacily of the condenser to be wsed with i,  (3)
Whether it would be possible o make o variable
snductance to tune a circait from 1,000 o 15,000 ma.
on the variometer princi ple without the use of tappings.
{4) What is the best way of gelting over the difficully
of an excessive length of ecarth lead when wsing an
upper room for receplion,

il) A detailed deseription would take more
space than we cah spare. Consult & book on
asltermating current prin The formule for
the resultant im & condenser and mduct-
ance are a8 f [g) in series, Lw—1 | Cw,
the resistance I:uiu.g assumed negligible, and
w s 2w o the frequency.

L
(&) in parallel, FiLa—1 |Cw)’ the resistance being

negligible, as before.

(2 Tt is “certainly necessary to calculate the
amount of inductance required by means of this
value of the capacity and the formula connecting
inductance, capacity and wavelength.

{3) No: it would be impossible to get such =
large range of inductance as you va PeqUIrs
from the variometer principle alona.

(4) If you have a water-pipe near, sarth to it.
If not. you might try the effect of & balancing
capacity of large area near your set. It would,
however, probably not give you very good resulta.

. We do not know of any simple way out of the

diffieulty.

CGN. (Lelcester) wishes o use a chirney 50 fi.
high for one mast of hir aerial, and aske (1) If the
lightning conductor would seriously affect reception,
and whether o would improve maifers o o neitch
were wnseried i the lighining conductor. (2] What
ulhmm*rrgajﬂnlhhmlﬂtﬂﬂﬂ#hﬂ#ﬁihr
conductor has a rodius of altrastion of 20 feel.
(3) If O. W, can be received with a crysial and a
tikker, and if so, where it should be inseried.

{1) The lightning conductor should not wvary
groatly affect the signals, unless the down lead is
close to it. From a wireless point of view it would
be batter to break the wire with a switch, il there
are no other reasons which make this undesirable,

{(2) Thia probably refers to the range within
which the conductor is considered to give complets
protection from lightning discharge.

il

Fig. b,

(3) The tikker is most simply used in the place
of a cryetal. and not with it. If you wish to use
both, a suitable place for the tikker would pro.
bably be as shown at T in Fig. 6.
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AERIALS

THEIR FORMS AND USES.
By PurLte R. Coursey, B.5c, A.M LE.E.

rgzu

N an earlier article the simple form of

wireless transmitter that was used by

Hertz. in his carlv researches, which led

to the discovery of clectromagnetic waves,

has been described, together with the
receiver that he used for tht:r
detection. The simple Hertz
oscillator is  eminently suited
for demonstrations of small
scale experiments on these
acther waves in the laboratory,
but is not very well adapted to
practical wireless signalling over
any considerable distances.

One of the most important
features of Marconi's work in
the early davs of wireless was
the substitution of the
elevated aemal wire for
this simple oscillator, and
the use of a ground
connection for the other

terminal. The immediate effect of this
change, even with the relatively insensi- 3
tive receiving apparatus that was then _‘::"
available. was a c-mparatively large 3|
increase in the effective signalling ranye EI
of the apparatus. In its earliest form the ':,

plain Marconi aerial consisted simply
of a single strand of wire hung from
the top of a mast, and joined to the
transmitting or receiving apparatus at |
its base (Fig. 1). The electrical effect |
of the earth connection to the other

terminal of the apparatus is to produce an
electrical image of the elevated wire in the
earth. "The earth’s surface may thus be
regarded as acting very much like a mirror,
so that an image of the wire is formed, as
indicated by the dotted line in Fig. 1.

The Marconi single wire aerial
may therefore be looked upon simply
as a very much enlarged Hertz
oscillator, the two plates with the
spark gap between being replaced
by the elevated wire and its electrical
image, with the spark Fap between
them. We may therefore say that
when comparing the two cases, the
effective length of the
Marconi aerial, regarded
as a Hertz oscillator,

AERIAL

a8 is twice the height of
7%- the aerial wire,

g Muchabout this time,*

/ too, Lodge was experi-

4 menting with enlarged

Fig. 1. aerial structures ; but in

the majority of cases in
his experiments the electrical image in the
earth was not put to any practical use,
and he generally endeavoured to remove
his aerial structures as far from the carth as
practicable. Two forms of early Lodge
aerials are indicated in Figs. 2 and 3, from
which their similarity t the Hertz oscillator

* About | S0G=15075,
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Fig. 2.
Early form of Lodge Aerial with no Earth
connaction.,
may easily be recognised, more particularly
in the case of Fig. 2
With the later “introduction of coupled
circuits into the transmitter to replace the
direct connection of the aerials to the spark
gap, a considerable change gradually came
over the constructional form given to the
aerials, since the alteration in the transmitting
circuits enabled more power to be handled,
and greater ranges to be covered, using the
larger and higher aerials.
In order to increase the cnergy that the

Fig. 3.

Later type of Lodge Aerial —" \Maltese-C'ross

Pattern.

THE WIRELESS WORLD

Fig. 4.

Fan-shaped Aerial of the type used at Poldhu
tr 1001,

aerial can effectively handle, it is desirable
to increase as much as practicable its electrical
t:apat:lt:,' to earth. This involves an increase
in its size, and generally also, to secure large
signalling ranges, an increase of height as

Figs &
Typical formsof Uodern Aerials. 1. Umbrella
Aermial., 2 T Aderial. 3. Tnverted L, or 7 Aerial.
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well. Thus the aerial at Poldhu, used on the
histonc nc::as.u"_nn on which slgnaln were hrst
transmitted across the Atlantic in 1901,
fan-shaped, and consisted of 50 wires 51.|'p-

ported by a triatic between two 160 fr.
n h:lght and 200 tr. apart (Fig. 4"

The signalling range of an aerial, other
Lundltmm being given, depends upon its

‘mean effective height.” This height is
the height of the electrical centre of its
capacity, measured from the reflecting con-
ducting la.w:r, at or near the earth’s surface—
the layer in which the aerial is reflected to
form its electrical image below the earth’s
surface. In the case of a ship aeral, this
reflecting layer is evidently the surface of
the sea, since sea water is a reasonably good
electrnical conductor ;3 but with a land stanon
aerial, erected over somewhat dry soil, the
rtﬂectlng layer may often be some dist'.i.m-:
below the surface. In general this reflecting

s i

- S

-a.-

layer is coincident with the surface of any
underground water that may be present.

On account of the above ﬁll:u-, it is found
desirable to increase the capacity of the tap
of the aerial as much as possible, as this
raises the effective height and renders the
current distribution more uniform in the
vertical portions, Hence the prevalent
designs in which the bulk of the wires are
concentrated in the upper parts. Figs. 5
and 6 illustrate several rtypical forms of
aerial showing this feature.

Since the function of the aerial, as in the
case of the Hertz oscillator, is to provide a
capacity into and out of which the current
can surge as high frequency oscillations, it
1s immaterial what shape is actually given to
the aenal, provided the natural reactions
which take place between the aether and the
moving electrons of the oscillatory current
can give rise to useful wave radiation.

.'I‘ .‘.

:-aa?.a.&h

L -._.1_....—-.— ;

g '-—'-’"E""-. T

.E'lg 6. Typical Ship's 2.uire Inverted L T'ype Aerial,
111
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Given, then, an oscillatory current in the
vertical wire, it is not essential that the
~upper end of the wire should be free or
: n," but it may be connected to a return
wire leading back to the apparatus again,
provided that the return is at a sufficient
distance from the first vertical wire for its
effect not to neutralise the radiation from the
main wire. The closed loop type of aerial
(Fig. 7) is thus obtained.  These aerials
are also often referred to as * frame”
acrials.

Evidently, if the two vertical sides of the
loop are too close to each other,.their effects
will largely cancel out at a distant point,
since the currents are evidently flowing in
opposite directions in the two sides of the
loop at any given instantin time. There will,
however, always be some radiation from such
a loop circuit, and its magnitude will increase
rapidly as the size of the loop is increased to
be comparable with half the wavelength of
the oscillations impressed upon it

These loop aerials have, in addition,
valuable directive properties ; that is to say,
they are capable of transmitting, or receiving,
best from one or two directions, as compared
with the more uniform distribution of radiation
from the ordinary open aerials. The various
other forms of directive aerial used with
different sets of apparatus, and for various
purposes, are mostly modifications of the
simple loop.

In the case of aircraft, it is evidently
impracticable to maintain an earth connection
to the wireless apparatus, so that the frame of
the machine 15 often used to replace it as a
counterpoise capacity, while a single wire
aerial 1s trailed from the machine in Hight
Loop aerials have also been employed on
aircraft, particularly for direction and position

THE WIRELESS WORLD

Fig. 7
Loop or Frame Aerial,
finding work, while, in addition, their

application to submarines during the later
stages of the war cpnsiderably augmented the
effectiveness of these craft, and relieved some
of the dangers of their hﬂfardum work.
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RESEARCH FOR

THE WIRELESS

AMATEUR

By W. T. Dirciam, AM.LEE

HE present article has been
written with the object of bring-
ing to the notice of amateur
wireless telegraphists a few lines
of research which are well within
their reach, and in the hope that some at
least may be stimulated to take up experi-
menting with a definite idea in view
The average amateur too often remains
content with merely possessing a receiver
with which he can listen to the working of
the various commercial wireless stations, or at
most his ambition extends only as far as
transmitting messages of doubtful utlity to
fellow enthusiasts. Many, certainly, construct
their own apparatus, often very ingeniously
and effectively ; but, in general, such apparatus
anly carries out well-known methods and in
no way advances the development of the art.
Even followed on these restricted lines the
hobby much fascination, but after
the Arst novelty has worn off one would
imagine that the interest is liable to die down,
whereas, once imbued with the spirit of
research, that is the desire to discover and
invent, the excitement and interest remains
unflagging and the hobby becomes a lifelong
insurance against boredom and a never-
failing source of genuine pleasure
There are probably few fields which lie so
well within the attainments of the private
experimenter and which offer such scope for
improvement as does wireless communication.
(f course, many lines of wireless research,
particularly on the transmitting side, for
hnancial and legal reasons can only be carried
out by the large commercial u-rganlsatm-m:,
but there remain numerous experiments
requiring only very limited apparatus and
power which are remarkably suitable for
private ente
The following hints, it is hoped, may act
as a preliminary guide to the amateur in the

s W.Inst.RE.

way of pointing out some few of the wireless
problems requiring solution.

At the present time the thermionic valve
secures more attention than any other instru-
ment known in wireless. In its capacities as
rectifier, amplifier, current limiter and oscil-
lator it has made many things possible which,
before its inception, were little more than
mental concepts. Great as have been the
advances rendered feasible by the development
of the valve, and mtwtthstandmg the glamour
surrounding the instrument, it is already
being recognised by some that the valve in its
present form is not immune from criticism
and is far from being the last word in elec-
tronic rela

The weak point in the present form of
receiving valve is obviously the incandescent
hlament. The useful existence of the valve
depends on the life of this filament, and,
moreover, the current required to heat the
filament to incandescence is such that accu-
mulators or large primary batteries are
MECEssary for its operation, and this, besides
increasing the cost of valve receivers, is
frequently very inconvenient in the cases of
portable or remote receiving stations, The
amateur might well devote his time to
searching for a substitute for the vacuum
valve, with its electrically-heated cathode, A
promising and interesting field of research
exists in the use of flames for heating the
cathode and for providing a fairly free path
to the anode for the electrons. I have myself
made a few experiments on these lines, using
a Bunsen flame to heat a lime-coated platinum
wire and placing a grid and positive plate in
the colder part of the Aame. With the
ordinary reaction circuits distinct evidence of
signal amplification was obtained, and it
seems quite feasible that such a method
might be developed into a very cheap and

simple amplifier, and even into a generator of
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continuous oscillations.  The difficulty of
securing a steady flame should not be insuper-
able, and for some purposes might not even
be essential. Ewven if the apparatus is not
sufficiently stable for commercial use, it
might be near enough to perfection for
experimental purposes, and would certainly
save the amateur's pocket as compared with
the present-day standard valves. ‘The hot
cathode should be made of some refractory
metal, such as platm um, tungsten, or tantalum,
and l:l'u: normal emission may be increased by
coating the wire or strip with lime or one of
the hydroxides of casium, potassium or
sodium.

Another defect in the usual valve apparatus
from the financial point of view, and one
which must sometimes make the modern
wireless amateur look back regretfully to
the days of his crystal and dry cell, is the
enforced use of primary or secondary batteries
for obtaining the needful anode voltage. An
enquiry into the possibilities of voltaic piles or
thermal batteries, particularly the former,
might prove well worth the time and effort
spent. A novel combination, giving a contact
potential and capable of delivering one or two
milliamperes for a useful period, would
undoubtedly be one of the world’s “ best
sellers ™ in the present stage of valve develop-
ment.

Another point that gives food for thought is
the position as regards the reception of
continupus waves.  Spark signals can be
effectively received on any one of a number
of simple and compact detectors, but to
secure the benefirs of continuous waves we
are practically forced to introduce the oscil-
lating valve, with its accompanying para-
phernalia of accumulators and high '.rultagc
anode batteries. 1 purpcﬁel_',r ignore * tikker "
methods of reception, owing to their in-
effectiveness against interference and atmos-
pherics. A simpler type of heterodyne is
most certainly needed, and the need will be
still more accentuated as continuous wave
transmission becomes more and more general
A flame oscillator, as previously mentioned,
would go some way towards filling this need,
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but a still more promising suggestion lies in
the query as to whether a simple rectifying
contact can be made to generate oscillations
of suitable characteristics. and there are good
grounds for thinking that such is probably
the case. Dr. W, H, Eccles some years ago
demonstrated the production of oscillations by
a palena contact, though at what frequency
and amplitude, or with what constancy, I am
not aware, and quite rccent]:,r G. W. Pickard,
the American experlmenter, has stated that
he has received signals in the United States
from European continuous wave stations on
an oscillating crystal heterodyne.  There
seem to be difficulties in the way of a practical
application, probably due to lack of continuity
of the oscillations, but such results having
been obtained, we are encouraged to hope
that a practical solution is within the bounds
of possibility. Ifacrystalorerystal combination
can be caused to oscillate, it can probably also
be made to amplify, and one gets a futuristic
glimpse of cascade crystal amplifiers, which, if
they ever materialise, will quickly relﬂgltc
valve receivers to the background for all
ordinary purposes. [ can think of no line of
research more suitable for the average amateur
than this one, as the apparatus requisite for
the experiments need be of the simplest, and
the phenomena met with would probably fall
within the comprehension of the scientific
novice, The investigator who first achieves
success in this particular field may feel
assured of an enduring niche in the wireless
Hall of Fame, and the acquirement of a fair
quantity of less enduring, but nevertheless
perfectly good, lucre.

(ne unsolved problem which is ever with
us is that of annmphcrir: prl:ventic:-n, endear-
ingly termed * X -stopping.”  From the
earliest days of wireless history atmospherics
have been the skeleton in the cupboard, and
almost numberless have been the devices
tried in attempts to overcome the difficulty.
In the last vear or two very great advances
indeed have been made in this respect, but
we still await a simple solution capable of
general application.  The whole future
of long-range wireless communication and
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especially wireless telephony is intimately
bound up with this subject, and it behoves
everv enthusiast to at least give the matter
serious thought and bring to bear any ideas
he can muster The British experimenter is
not very well situated for making tests in this
direction, as atmospherics here are usually
verv feeble compared with those present in
certain parts of the world ; but if the amateur
strikes upon an idea that a rs novel and
promising he should undoubtedly try it out.
Even if failure attends his efforts, he will at
least have learnt a good deal during the
exXperiments.

Another fascinating problem to which a
final answer has probably still to be found, is
that of duplexing with a single aerial or two
nearbv aerials.  Any amateur with a trans-
mn:nng licence can carry out extremely
interesting experiments on this subject, and
should secure successful results without much
difficulty, although it must not be assumed
thar methods syitable where small powers are
concerned will necesarily be applicable to
higher powers. As the most obvious use for
duplexing with nearby aerials is in connection
with wireless telephony, a valve transmitter
will be the most suitable form of generator
for such experiments.

Referring to telephpny, the present com-
monly used methods o speﬂ:h-comml still
leave much to be desired. The principle of
radiating a continuous stream of waves and
maodulating this stream is far from ideal; and
there are opportunities for fruitful research in
this connection. The standard to be aimed at
is to secure radiation only during the time
thar speech is lmpmglng upon the microphone
or the equivalent instrument, and although
several methods of doing this have been
devised, they all lack something in simplicity
or practicability  All the usual systems of
conducting wireless telephony are extremt:lf
inefhicient, as compared with continuous wave
telegraphy. If the experimenter will set up
a frame aernal and excite it with a small
oscillating valve, arranging matters so that
when desired the output can be modulated
bv speech in the most effective manner he
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can devise, and then, on a receiver some
distance away, make a comparison between
the strength of telegraph and telephone signals
sent from the transmitter, or alternatively
compare the extreme distances at which the
two different kinds of signals are audible, he
will appreciate the ineffectiveness of the
telephonic method. An attempt to invent
means for reducmg this disparity between
telephnn}r and continuous wave telegraphv
constitutes a very worthy field of endeavour,
and the experiments, carried out with small-
power apparatus, should be quite possible for
many private investigators.

Those wireless amateurs who are mechani-
cally skilled, as many are, might do useful
and interesting work in improving existing
types of auxiliary instruments used in wireless
installations, or in devising new apparatus of
this sort.” A lot might be done, for example,
in increasing the accuracy and ruggedness of
high frequency ammeters.  Again, the
magnetic telephone receiver, even in its
best forms, is a notoriously inefficient instru-
ment, and any marked improvement here
would find an immediate and extensive use.
News as it may be to some, it is a fact thar
a really satisfactory and simple high-note
buzzer, rapable of breaking half an ampere
or so, is still to be sought An instrument
that would be extremely valuable it brought
to a reasonable degree of perfection, is a high
frequency watt-meter Some efforts to evolve
such an instrument have met with a certain
amount of success, and although the task
may seem an mbitious one, | suppose the
dificulties will be overcome some time. and
there is no reason why an amateur should
not tackle the problem with as much chance
of success as a professional worker, provided
he has a sufficient grasp of the factors involved.

The foregoing suggestions have in view
the tmpruvcm-:m of the art as a whole ; bur
there are certain 1-I"|"|"I'.'ﬁ-'tlg_ﬂ.|.'tl:l'“5 the amateur
might make which have particular interest
for his own class. Doubtless many amateurs
have recognised the financial gain that would
accrue if they could construct their own
receiving valves. As an alternative to relving
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solely upon the expensive standard tvpe valve
there are at least two schemes which are
worth thorough investigation by the amateur,
and are more likely to give useful results
than would his attempts to construct and
exhaust valves himself.

The first of these improvisations consists in
taking an electric lamp of the type manu-
factured for motor car use, having two
separate filaments (the one to give a bright
light for main road driving, and the other
a dimmer illumination for town work),
lighting one of the flaments to act as the
cathode, connecting the second filament,
which is left cold, as the anode, and fastening
on the outside of the lamp a cylinder of metal
foil or gauze to serve as the grid.

The second suggestion is to employ an
ordinary single filament lamp, and place
outside and touching the gla.'as both :mudt
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and grid. In the latter case, of course, the
action takes place through the glass itself,
which becomes sufficiently conductive, due to
heating by the incandescent filament. Of
these two methods the first seems the more
likely to result in a workable amplitying
valve. Incarryingout any such investigations
as these the experimenter would be well advised
to have in his test circuits valves of the
ordinary pattern, so that the operation and
characteristics of the improvised can be
compared with a standard. The satisfaction
of operating :.mpl.iﬁring valves of one’s own
design and construction ought easily to repay
the labour of the initial experiments in
evolving a suitable instrument.
At some future date I hope to have the
rl:unlr‘y in these es of outlining some
other possible fields of research which might
be :ittmnpred by amateur experimenters.

NEW

STATIONS

('ﬂ}iMEHL'I;‘LL LAXD STATIONS, ALPHABETICALLY RY NAMES OF STA.TII'.}KE-
{Additions to the Liet of Radio Stations of the United States, edition of June 15, 1919, and o the

International List of Radiotelegraph Stations
L)

o= N regular hows, N = Continuons _Sr_n‘ine. Pﬂ

ublished by the Berne bureau. )
Ptlhh:' Sarvies. PR -.-lerml‘.ﬂl'l F‘uhlm "-'Pnf'w.ﬂ

Station, Call Wave Berviee. Hours, | Station controlled by—
wignal, lengthe,

Be-olmmf Alazka KU DYV - PR X Alaska Packers' Associntion,
Belmar, ""'\ J. [sea New Hnnu— |

wick, N.J.). ' .
Bolinas, Calif. - . - -| KET | B,700 - FR N Radio Corporation of America.,
Brooklyn, N.Y. - - 1 WOG ) S0, 600 P X htcmatmnlﬂnd:-}Ttleg'mphE‘a
Burwood, La. - - - - | WBW | 30600 | PG-PR X Tropical Radio Telegraph Co.
Chatham, Mass, (see Marion,

Mass. )
Chisik Island, Alaska - KUCP — PR X | Burfl Packing Co.
Cleveland, Ohio . - - WOX - PR == | Inter-City Radio Co.
Detroit, Mich - . . WIR —- PR — Dh,
Jamaica, X.Y. . - | WsK — Pis N  E J. Bimon
Koggiung* - - - = - | KUBX —_ — —
Kalku, Hawaii - - . KIE 1, MM FR N | Radio Corporation of America.
Koko Head (see Kahuku) - ail ., | g e wia |
Marion. Mass, - - WE0 | 12,000 'R N Do,
Marshall, Calif. (see Hul:maa..

Calif. ).
New anaumk Xl - WII 13,600 PR N Dho.
Xew Lénden, Conn, - - WLC | 300,600 PG X | Intermational Radio Telegraph

Co,
New Orleans, La. WXU | 30600 | PG-PR X | Tropical Radio Tahgrg{p
Newport, H.L WCT | 300,600 PG X International Radio rlazraph
Ca.

New York, XY, - WHB - e — Inter-City Radio Co.
Filot Pont, Alaska - KUDT - - Alaaka Packers® Asmsocintion.

B Permanently moored scow in the Koggiung Hiver, also known as Kvichak Hiver,
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NOTES AND NEWS

Senatore Marconi's Cruise.— Much interest
has been aroused in both lay and professional
wireless circles by the departure ot Senatore Marconi
tor warmer latitudea in his yacht Eleftro, Super-
sulded to this natural interest in the movements of
a famous scientist is the ** hush-hush " atmosphers
which has been so skilfully conjured up by the
amateur Merlns of the * street of adventure.”™ We
were beginning to hope that the ** messages from
Mara " hoax had been successfully exploded, but
the news of the famous yacht has slivhtly revived
it. It sems a pity that an crror apparentiy per-
petrated v a reporter romewhat hard of hearing
hut possessing a fine sense of what looks well on
a econtents hill, should enjoy swch popularity ;
thereiore let o plain statement be considersd,  The

signals about which so much lins been written come
frorn Mars or that interplanetary cormmunication
1= within the realms of possibility.

Amongst the appended comments of American
amateurs we notice the following solotion—" They
(the signals] probably procesd from the inner
ronsciousness of amall nationalities still elamouring
for the right of self-determination,™

The Scicntific American for March 2] tackles
the subject from another point of view ; that is,
if communieation with Mara were possible, in what
manner could an intelligent exchange of ideas, ete.,
b bhrought about, and the article gives s few sugges-
tions which are at any mie nleresting to those to
whom the subject is sufficiently attractive to warrant
it being carried to sueh leagthe,

Wireless Laboratory on Senmtore Moarconi’s Yicht Fietirn,

illustrious Senatore has fitted his yacht with a
romplete wireless laboratory, n photograph of which
sppears on this page. During his rrmse he will
sturly & number of wireless p th"luﬂ+ notably thoss
connerted with the art of dlm tiom -finding, although
wireless telephony will also receive attention. s
it 1eally necessary to embellish (his statement with
festoons of planots T

Interplanetary Wirelegs, — Our New Yaork
contemporary, the Wireless Age, in its issue of
March last, devotes five pages to this subject,
rrnhodying the views of prominent men in Ameriean
=rjentific circles, and glsa the views of one or tuo
Fnglish, French, Italian and German experts.  As
woiilid  be FI'F!!L‘"I.Ed the majority of such views
inclines to throw cold water on the idea that the
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Wireless Telephony A guestion Los heen raised
in the House of Commons by Mr, Clough (.0,
Keighley) as to the policy of the DPostmaster.
General’'s Department wilh sespect o wireless
telephony.,

Mr. A H. ingworth replied as  follows--—
“ Although wireless telephony has of late made
great progress, it must atill be regarled as 1 the
eypoerimental staze, even for thoss purposcs (such
a8 commundeation belween ships and thoe shore or
between nirciaft and the ground) for which it may
appear to be particularly well adapted, 1 om giving
every possible facility for its further development ,
but its progress must be co-ondinated with that of
wireless  telegrapliv.  The guestions of muotual
inlerference between  stations, and of electrioal
interchange between wireless and wire telephone
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circuita, are of greal importance in relation to this
menns of rommunicetion, and to both these pointa
my techmical advisers are paying special attention ™

Alr Commodore E. M. Maitland, C.M.(:.,
D.5.0., A.F.C., inan address to the Royal Society
of Arts on Apnl 2lst last on * The Commercial
Future of Aimshipe,” eommenting on the cxtrome
coatliness of running an orgenisation solely for
weather forecasts for aviation, saidd that ©if,
however, arrangeiments were made for all sea-going
ships Atted with wireless, also the vanour shore
wireless and cable stations throughout the woeld,
to take and transmit me ical readings, it
wnuld probably be possible, in time, 7 organise an
adequate meteorological service for little cost,
special meteorological stations only being required
in a few isolated positions.™

Amateur Wireless in South Africa.— The
conditione nnder which wireless telegraph licences
will be issued fo amatenrs in the Cape Colony nre
identical with those lakl down for amateurs in thas
country., Transmission in cortnin cases v allowed,
the name of the permson or persons with whose
wireleas installation it is pro to romrmunicale

having tn he furmished to the Authorifies. Com-,

monication bayond A radivs of ten miles s
forbadden.

The First Lady Wireless Operator In Great
Britaln. --According 10 A correspondent, the firat
lady wireless operator in Gireat Britain was Miss
Parker, of London, and not Miss Rainie, as stated
m our 1asne of Ird April. and the fimt lady wireless
nporator in Smtlanyr Misa Turnbull, of Innellan,
Argyllshire, both ladiea qualifying aboat soven cor
apn. Our correspomnddent, Miss A, Hardie, states that
she hersell ie & qualificd wireless operator having
uninegd her eertilicats in July, 10055

The Steady March ol Wireless.—Weather
reports by wireless telephone for Wisconsin [srmers
i sugpe=tedd, amd & plen in this connection s now
being worked out by the U.8. Weathor Bureau
Station at the Universuty of Wiscongin, The plan
at present ix for the W sather Burean to send the
wedtler report to the Physics Department of the
University snil for the wirelesa telephone station at
the University to broadenst it

A Wireless Station in Hamilton, Bermuda, for
comonercinl business  with Cansda, the Weat
Inpelies qaud the Upited Blates is announced to be
openad by the British Government.

The Wireless Stations at Eten and Trujillo. Pern,
which have been under construction for some time
paal, have besn completid and the wireles serviee
i now in operation.  These stations, with those at
Paita, Limia, Callao, Pisen, Chala. Arequipa and
llo give I%ru a serviee which eovers the wholo
country,

The Brooklva Wireless Station of the Tntee-
mational Itadio Tplpgrnph Crmpany, call sign WO,
bz restmmed pllhllt‘ SECVICD, is station, which i=
a powerful one, is installed at the Bush Terminal
Building, Brooklyn. It will carry on n continuous
BEFVIOr, ]IHIllﬂin_l traffic with coastwise aped (rans-
Atlantic vemsls,
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Wireless and the Sahara.—Wircless stations
are to be installed by the French Covermnment
throughout the Western Sahara, to enable sero-
pianes on the proposed route from Algeria. via the
Oran Peninsula to Timbuktu, the famous trading
min the south-weatern part of the Baharm. to

in eonstant communication  with  the
ground,

Wireless direction finding is the subject of A
circular letter dated 30th March from the Admiralts
Naval Btalf to Shipowners and Masters of the
British Mercantile Marine.  This l=tter states that
it would appear that the fact is not fully appreciated
that tho ing rooeived by Wirelesa TLF. is &
Great Circle hearing, and not a8 Meratorial one.

Three wireless direction finding atations are heing
erocterd at the mouth of the Mmsissippi River for
the purpore of directing ships to New Orleans.
These siations will better ensure the safety of ships
in hurricanes, fogs, ate.

Eight stations nf this nature are also in course
of conatruction along the Pacific Coast from San
Dhego to Alaska. One station, that on the Farralone
Talands, is nearly eompleted.  The stes of the other
peven are gt Pt Reves, Bird Island, Pt Montara, Pr.
Huensme, Avalon, I't. Firmin and Iinperial Beacl.

The advantage of wireless direction iinding for
navigation was prqmmentl_y' illustrated recently
by the case of the 8 Rowal Mail Liner
* Leon ‘h:IH “ This ship, when “off the danger
zone in the vicinity of Cape Hatteras, was unable
to got ita location owing to n storm olecuring the
sun, and was in conetant danger of being wrecked
on the pncks of the treacherus eoast, until the

tain took advaniage of tha facilities offorsd Tor
ohtaining the ship's position from the shooe wirebess
atations.  When this was done no further difTiculty
waa experiencrd in navigating the ship.

The value and utility of wireless direction Goding
wae brought into prominence dunng the excesdingly
severs storm which recently swept the North Ar-
lantic const, The gale Mﬂ:lg in from the sca
reached a veloeity of 72 mi and many ships=
bocame uncertain of their bearings at sea, hut
thanks to tha Xew York dirnction ﬁlﬂiﬂﬂ Htations
they were enabled by this means to obtain their
correct position.

Warnilng to Mariners.—The German Naval
Wireloss Station at Borkum, according (o an
Admiralty Mine Warning to Mariners (No. 328),
tranemits every four hours—at 8 o'clock, 12 o'clock.
ete. (Central  European  time }—information  re-

ing mines and slterations in the marking of
mine-frer channels in the North Bea. The
wavelength employed is 800 metres.

A wireless telephone message of salutation
tn the King ol ﬂmﬂn wns tranamitied on the
occagion of His Majesty s vikit to Senatore Marconi =
varht Eldira at Seville on April 27th by Senor
J. E. Roara, Prosident of the Spanish Chamber of
Comunerce, from the Mareoni Wireless Telephone
Ftatwn at Melmaford,
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MAN,

AIR AND AETHER

THE FIRST LONDON-PARIS FLIGHT ON A

HANDLEY-PAGE COMMERCIAL

i

MACHINE

FITTED WITH WIRELESS TELEPHONY. - °

By Harorp C. Vanx peE VELDE

N March 4th, 1920, the later
editions of the London evening
newspapers announced thar the
hrst commercial machine hrred
with a Wireless Telephone

installation (a Handley-Page) had successfully
accomplished the journey to Paris.

I Few people reading these articles during
their journey from town to their homes in the
cuburbs realised the epoch-making nature of
this statement, or what it actually meant to
the future of commercial aviation,

When, however, a moment’s thoughr is
paid to what the bare announcement means,
and when the subject is visualised in its
entirety, the true splendour and marvel of
the achievement can be grasped

Wireless “T'elephony, as applied to aircraft,
was non-existent and unthought of a mere
matter of five years ago, and it was only
the t'xfgl.'nl:ln of warfare and the ever-
increasing demand for some quick and
reliable method of communication between
aircraft in the air and the ground that enabled

the present advanced state ot development to
be brought about.

sufhcient for the purposes of this article to
say that for four vears unceasing research,
np-:rrmcnta] and, above all a[udt—umrl: went
on almost day and nlght in quest of the
perfection of Telephony for Aircraft “in
the R.AF.  These unremitting efforts
were cventually crowned with succes, so
much so, that at the time ot the Armistice
several squadrons were equipped, and all was
ready to fit up the remainder ot the squadrons
in the R.A.F. with the heawifully simple
Aircraft Telephone Sets which were the
outcome of so much whole-hearted labour
on the part of the devoted little band of
enthusiasts, who had determined to see the
problem conguered.

Totally different problems arose in regard
to the cmp]ﬂ}'mcnt of wireless telephones on
commercial machines than were the case on
purely war aeroplanes, and the problems were
successfully tackled by the same personnel,

Whereas only  small power sets  were

The Handley-Page Machine which made the flight described i thia article,
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A group of passengers abowul fo embark for Paris,

necessary in war machines, larger powered
sets were necessary on commercial aircrafe if
any measure of success was to be obtained,
and these new sets were designed in a record
short space of time and available for use by
the middle of 1919,

It was not until long after this time,
however, that the Atting of the Handley-Page,
which was destined to be the first commercial
machine successfully to employ this new
apparatus, was commenced, and in due
course the preliminary trials of the apparatus
took place.

The early morning at Lrlcklew:md, on
March 4th, was not at all promising, there
being a thlck fog on the ground which
delayed the commencement of the flight
until 12.30. The time was not wasted by
the Marcomi men, however, and fmshing
touches were put on here, another test

carried out there, untl finally the passengers,
including a South American Vaudeville star,
were embarked, the goods safely packed and
necessary bills of lading, etc, signed and
sealed.

The engines were given their final test,
a cheery wave of the hand from the pilot and
passengers to friends who had come to
witness the departure, and then we were
“taxying " smoothly out over the aerodrome
to take up our position for the * rake-off.”
A final look round, and then the huge engines
were opened up with an ear-splitting roar,
and we rapidly gathered way, until we were
careering across the ground wnh the speed of
AN express train.

It scemed impossible that such a huge
machine could ever rise, but at last one
perceived that the ground was dropping away
from us. We apparently were not * going
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up,” but the ground was leaving us. Soon
the hangars were far below us, and the people
to whom we were so lately waving our hands
appeared like little midgets seen from some
remote hill, still cheerily waving their adrenr,

No-one who has never experienced the
noise of two powerful aircraft engines roaring
out their song at such close quarters can ever
hope to imagine the deafemng volume of
sound that assails one in the inside of a h-t"
machine.  The first most obvious question
1s : How can one possibly talk and hear in
such a din ¢

But this troubles not the wireless telephone
operator.  he aenal 1s run out, 250 feet of
wire trailing below the aeroplane, the set is
switched on, and the microphone held to the
mouth, with the little key on the side of
the handle pressed.

The ammeter in the aeral circuit denotes
that we are getting over 2 amperes in our
;ll:ria.]', and then—

* Hallo, Hounslow ! Hallo, Hounslow !
Handlev-Page machine {JEALH calling.
Will vou please let me know whether vou
are receiving my signals O.K." ?

A moment’s anxious wait, employed in
searching for Hounslow on the tuning
condenser, *and then comes back, loud and
clear—

* Hallo, Handley-Page GEALX ! Hallo,
Handlev-Page GEALX ! Hounslow answer-
ing. Yes, your speech is perfect, and very
loud. s my speech to you quite good 7

And vou answer @ ** Yes, thanks, old man !
Splendid ! I will call you up again later.
Cheerioh ! and switch off, knowing that
ev Er}"l‘.hlnb Is as expected‘

The imaginative reader can well appreciate
the intense ﬁ:ﬂllng of satisfaction that is
experienced when, in an apparently isolated
plam‘, thousands of feet in the air, a voice
i heard from *“ Mother Earth™ saving
* Cheerioh ! ™ etc There is, in the opinion
of the author, nothing so soul-stirring,
nothing so absolutely comforting, as this
demonstration of how the forces of Nature
have been conquered by the brains of British
scientists and research workers.  When one

AND AETHER

considers that, just a short space of, sav,
twenty years ago, the internal combustion
engine was only in its infancy, wireless tele-
phony Ju:.t beg]nnlng_ to be thought of, and
flying in a heavier-than-air machine, the
phantom thoughts of a few so-called dreamers,
one cannot but realise the wonderful and
amazing :rapu:htv with which these three
world-shaking inventions have developed.
But we digress from our story !
Having established communication success-

fully with Hounslow, we next call up

The interior of the Handlewy-Page fitted with Marconi's
Wirelens Tele pliowy.

{ The aet can be seen belowe the clock, )

Lympne, an R.AF.  wireless  telephone
station at the aerodrome which was the
* pushing-off ™ place for all the machines
delivered by our * Ferry Pilots ™ to our Air
Forces in France during the Great War

Ly 'mpne is about 75 miles from Hnumluu,
and, of course, since we are only now just
over Norwood Junction, it is rather more ot
an accomplishment to speak to the former
than the latter station. 5Sull we go through
our same procedure again : ** Hallo, Lympne !
Hallo, Lympne !'™ ete.  And, sure enough,
back comes the welcome voice of the operator
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at Lympne, a lintle weaker, but sull quite
audible above the appalling din which is
going on around one : * Hallo, Handley-
Page GEALX ! etc

By the time these tests have been carried
out we are over Croydon, and as it is a perfect
day and there is little chance of any trouble
occurring, the operator determines to make
* the most of the trip, and accordingly goes up
on the * Conning Tower,” leaving his
receiver switched on, ready to receive any
messages that may be of interest to the
pilot-navigator of the machine.

Below, a most perfect panorama is un-
folded. The sun shines brilliantly ; a few
fleecy clouds far in the azure sky, and the
wonderful Kentish hills and valleys, looking
as verdant and peaceful as only the English
countryside can,

Just a few hundred vards on our left can
be seen Biggin Hill Aerodrome, with its
orderly array of hangars and buildings nestling
J.lnngslde the Bromley-Westerham Road,
which winds like a thin white stripe into the
maze of houses and hazy atmosphere that
indicates London. Behind us, and projecting
above the haze, are the towers and central
transept of the f.,r_-,rsml Palace, the sun
scintillating and corruscating from its myriads
of windows. In front gleams the chalk
quarries that are dotted alongside the Downs,
and the quaint, picturesque town of Sevenoaks
15 passed, a jewel in a setting of variegated
greenery, so beloved by our English painters
and so characteristic of our beautiful country.

Slowly the picture unfolds. The range of
vision is very great, owing to our height, and
at one time we can see the South Coast line
with the white-capped breakers tumbling
merrily in on the vellow sands, and, on the
other may be Eurlthr distinguished t]‘u: North
Foreland and the ships majestically progressing
to their berths at the London Daocks.

The journey by air from London to the
coast on a fine dan is a sheer joy to all the
asthetic senses, and for pure beauty of
colour must be very hard to excel in any part
of the world.

It 1= very difficult to tear oneself away
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A closer view of the wireleas equipruesd.
(dperating key in top right-hand corner.

from the joy of the rushing intoxicating air
and the scenery, but a message comes through
from Hounslow : * Hallo, GEALX ! Will
vou please report when you pass GEAMA™,
And regretfully one goes hack to the instru-
ment to answer : * Righto, Hounslow !
I will let vou know as soon as we pass her.”

I. .ympne 15 I:hen :gam called up, although
on this occasion it was UnNNECEssary, and
asked what the weather s like over the
Channel and in France.

Lympne gives the reasuring answer, and
soon we are leaving the white cliffs of old
England behind and entering an uncharted
land with a perfectly circular horizon and
white banks of clouds obscuring the water
below.

Occasionally the sea becomes visible through
holes in these billows of clouds, and is quickly
lost again. A p:rf:c: shadow of a Handley-
Page machine, moving rapidly along on our
If;-ﬁ, can be seen on the clouds below us, and
it is difficult to realise that this i1s the image
of our own machine which we can see as we
are between the sun and the flmy * ground.™

Presently, in the far dl':tam‘c, another
machine can be seen, making its way swiftly
towards us. It grows larger and larger, and
as It passes qmtr close o us, silhouetted
against the sun, it resolves itself into a Handley-
Page, and on the side, in white glaring
letters, can be read GEAMA—the Paris
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air liner on 15 way home. We wave our
hands and get a greeting by the same means.
A mesage is immediately despatched by the
wircless telephone to Cncklewaud to say
that we have Fﬂi&fd her and that shi:: should
arrive about 3 o'clock.

Within a few minutes she has faded from
sight, and we are again alone.

If all the beauty of the trip across the
Channel and along the French coast to
Abbeville, up the Somme and across the flat
fertile plains of Picardy to Paris were described
this would be a many-paged novel, and not a
magazine article, so the reader must excuse
the hurrying on to the essential points of
interest. The Paris terminus was reached
safely at 4.10, in a long, slow glide down
over the hangars of Le Bourget Aerodrome,
and we come to rest, a little tired, but exceed-
ingly pleased with the successes attained.

On this outward trip no attempt was made
to establish long ran but intelligible
speech in the machine was not lost until
after Abbeville had dropped far behind,
while perfect speech was heard from Hounslow
while over Boulogne, these giving us a range
to the machine of practically 100 miles !
Speech was also heard from the Marconi
station at Chelmsford quite distinctly through-
out the trip to the coast, and one other station
which was, however, too faint to be really
intelligible and where unmistakeable Dutch
was being talked, was heard. On engquiry
afterwards it was ascertained that this speech
came from Hilversum, in Holland.

The transmitted ranges exceeded this, and
clear, undisterted speech was heard at Marconi
House, Chelmsford and Hounslow at distances
up to 140 miles.

After undergoing Customs examination
{there is a complete Custom House at each
air terminus) a walk of about a mile took us
to the tram terminus of Bourget, where we
embarked for Porte Villavette.

Tue Rervrs Jourxey.

On the following morning the aerodrome
was almost obscured by a ground mist, and
necessitated a wait after the usual hour of

starting in order to find out from the local
wireless station the weather conditions on the
route, These were not at all promising, but,
in spite of this, the pilot determined to ke
a chance and get off. This we accordingly
did at 1.10, and were soon out of sight of
the aerodrome

After a look round, a general call was sent
out, and immediatelv a reply was received
from Lympne

Owing to the great range this was hardly
readable, but as we continued on our course
the signals got graduallv stronger and stronger.
until, over Abbeville, communication
was ul.ﬂnln-ed both transmitting and receiving.
The wl:her over the Channel looked very
bad. Low, threatening clouds were lyin
only about 150 feet above the sea-level, an
a message was sent to Lympne to ask what
the weather was like on the English side.
This station sent the information that, while
the conditions over the Channel were very
bad for flying, on the English side it was much
better and was clearing rapidly. Under these
conditions the pilot determined to push on,
and accordingly we turned north-west from
Boulogne, and within a couple of minutes
were totally unable to discern land. We were
now flying at about 150 feet above the
surface of the water, which could be dimly
seen just below us,

The sensation of H}mg in a fog is ' not at
all pleasant, and here it was that the wireless
telephone again demonstrated its great worth
as a comforter.

Speech was carried on continuously with
Lympne and Hounslow, and to hear these
signals growing and Fﬂining in strength was
one of the most satisfactory feelings that one
could imagine. It was like voices coming
from the midst of a dense fog and cheering
one on the way.

It was a never-to-be-forgotten experience,
and when finally, with speech coming over
the wm:lm as loud as if someone was shouting
in one’s ear, the jetty at Folkestone loomed
up through the mist, which was rapidly
clearing, one felt good to be alive.

The rest of the journey need not be
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described. Evtrfthing worked satisfactm'il}r.
and the Marconi man called up his friend at
Marconi House while over Ashford to tell
him that he would be at Marconi House at
5.30. He actually arrived there at 5.35 !

Cricklewood was reached at 4.45, after a
somewhat exciting trip, and GEALX was
the only machine that day to make England
from France.

The great value of wireless l:t]tphun}r was
thereby -Iifmuﬂ!l’.l‘ltl!d.. It is absolutely
necessary, in order to make civil aviation a
success, to run a regular service day in and
day out that can be relied upon under all
circumstances.

Here was a case where the wireless enabled
a machine to win through in spite of weather
conditions that turned other machines back,
and it does not need much imagination to
forese¢ the multitude of ways in which
wireless telephony can be of service to the
pilot of an aenal liner. Lympne, after the
flight, reported that satisfactory speech was

THE WIRELESS WORLD

obtained from the Handley-Page while over
Beauvais—a range of 135 miles.

Perhaps the most fitting comment on this,
the first commercial fight with wireless
telephony, is provided by the following
extract from the Handley-Page Weekly
Bulletin. *“ The pilot (Captain W. L. Hope)
admits that had he not received these extremely
valuable wireless messages, he would have
hesitated to attemnpt the Channel crossing in
such inclement weather.”

This epoch-making flight undoubtedly
paves the way for the business man, travelling
hurriedly to some far-distant city by aeroplane,
while comfortably ensconced in a luxurious
armchair on the air liner, to keep in touch
with his affairs many hundreds of miles away
through the medium of the wireless tele-
phone linked on to the ordinary telephone lines,

In:Ice-:I., the time may not be far distant
when it will be as common an occurrence to

call : ** Handley-Page GABCD flying to
India, please ! " as o call ;: “ City, 8710."
Who knows ?

SPECIAL SIGNALS FROM FL AND YN FOR THE

CHECKING OF WAVEMETERS
(Extracted from * T. 8. F."y, No. 9, p. exvinr.)

N the first and fifteenth of each
month Eiffel Tower sends out
ial C.W. signals for the
checking of wavemeters, as
follows :—

On 5,000 metres—At 18.00 o'clock and
for one minute, a series of A (8 =)
followed by a dash lasting for three

minutes,

On 7,000 metres—At 18.10 and for one
minute, a series of B (w= o o o) followed
by a dash lasting for three minutes,

The programme is then continued by
Lyons, as follows :—

On 10,000 metres—At 18.20 and for

one minute, a series of C (w= o o),
followed bv a dash lasting for three
minutes.

On 15,000 metres—At 18.30 and for
one minute, a series of D (w= o 8},
followed hy a dash lasting for three
minutes,

At 18.45, or 19.00, according to the time
required for the measurements, the
actual measurements of the emitted
waves are sent out by Y N, on 15,000
metres, and repeated thrice.

Example : 4 — 3,170 metres,
B — 17,080 ,
C — 10,025
D — 14,990
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THE PROCEEDINGS OF THE
WIRELESS SOCIETY OF LONDON

HARMONICS

IN C.W. TRANSMISSION.

By L. A. T. Broapwoon, A.AMLLE.E.
Continued from page 91.

DISCUSSION.

Mr. John Scott-Taggart : Mr. President and
gentlemen, I think the point which amateurs will
generally meet with in connection with continuous
wave harmonics will ocour when dealing with the
measurement of the waves. The heterodyne wave-
meter 18 now in eral wse, and when used to
measure the length of waves emitted from & trans.
mitting station it is exceedingly important to aveid
measuring these harmonics by mistake. This is
very hkely to be done, especially in the case of
amall power continuous wave stations. The best
way, probably, of overcoming this difficulty is
alwayd to see that the continuous wave heterodyne
wavemeter is as far away from the transmitting
station asa possible. In this case the weaker har-
monics will not be received by the wavemeter, and,

uently, the * chirp ** will not be heard. If,
on the other hand, the wavemeter ia placed too
lose to the transmitter, it is quite ible that
=ome of the weaker harmonica will produre a
louder =ignal in the heterodyne wavemeter than
will the fundamental wave ; and the same applios,
of course, when measaring the wavelength ot
which & receiving C.W. cireuit is oseillating.  In
this case also it i3 exceedingly important to wea
that the heterodyne wavemeter is placed as far
away aa possible from the receiving circuit, in
order that the weaker harmonica shall not affeect
the wavemeter. Another point in connection with
harmonies in C.W. circuits is the possibility of
the wavemeter itsell geperating harmonice which
are lHable to cavse beats with the waves ceneratbed
by the transmitting circuit, This iz also 1o be
avorded, and 1 think the best way s to use A
wavemeter in whirh harmonies are eliminated o
the ygreatest poasible extent. Ona way of doing
this is to reduce the coupling between the induct
anced in the plate circnit and the grid eircuit of
the wavemeter as much as possible,

While I am speaking, 1 mav as well draw attention
to one or two valves which 1 have recently designed
for the Edison-8wan Electric Company, and which
I have brought along to night in the hope tha
they will be of interest Lo members, The iwo most
important are the smaller valves. One of them,
which haz heen called the E.5.2 (Fig. 1) has o
very amall diameter plate, and is especially ussinl
for working on small plate voltagea. In fact, this
E.8.2 valve will work with a plate voltage of
20 wolts for amplification, although 43 volts is &
hittle bhetter, will oscillate with about two or
three volts on the plate. Tt is consequently cspeci-
ally useful for recoiving continuous waves, A
=pectal feature, apart from electrical characterstios,

is itsa compactness and rugged strength. The
E.8.2 valve with the small ancde has properties
which resemble very closely the Marcom: V.24
vialve, and the C valve which was later developed
by the Air Foree, and which, 1 believe, was based
very largely on the Marconi V.24. The other
valve (Fig. 2) has a considerably larger plate, and
resembles, as far as the dimensions of the anode,
orid and filament are , the original
French valve or * R " valve, which has heen used
s mueh during the war., The general design and
construction, however, has been runm'cf:ﬂ.hl}'
altered and strengthened. 1 have brought along
iwo other valves—one i3 a 1H-walt transmitting
valve, very suitable for continuous wave transmis-
gsign up to that power—and also a small 100-watt
rectifier, which works in conjunction with the
other valve. This rectifier would normally operate
with & voltage ol about 2,000 volts, which can be
obtained from the secondary of an i indue-
tion eoil. T have also brought two 250.watt valves
whaeh may also be of interest fo members,

)
F L

Fig. 1. Fig, 2,
Fig. 1. A standard type E.S.2 valve designed by
My, Scott-Taggart for gencral reception,
Fig., 2. A lype E.5.4 valee designed by Mr, Scofi-

Taggart for receiving and low- power iransnission.
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I would like to take this opportunity of advising
the experimentalist about to instal a station te
provide himsslf with a G-volt rather than a 4.volt
acoumulator. Bome valves, incloding the E.8.2,
Marconi V.24 and Air Force “ G valves, operate
most efficiently with about [ wvolts scroas the
filament. By employing o filament sccumulator
of 6 wvolts nﬁ these ty may be experimented
with by using & variable resistance. In this con-
nection, however, I am carrving out expenments
with B.82 wvalves fitted with 4.volt filaments,
and il the resulta justily the modification it is
proposed to alter the present design, which nsually
requires from 4 volta to § volts to give the beat
reanlta,

In connection with the blockening of the glass
bulbs, it is to be noted that this is in no sense s
diradvantage. The blackening occurs during the
manufacture and is largely unavoidable. i is
rather an advantage, since it indicates that & very

rfect vacuum has been obtained. Members will
E:.vu noted that all transmitting wvalves of
power have blarkened bulbs, due to the attainment
of the very high vacuum necessary.

Mr. H. Rees ; [ should like to ask Captain
Broadwood & question, if I may. 1 have been
recently trying to calibrate a wavemeter. I have
" obtained the fourth harmmnome of MUU, whoss
normal wavelength is 14,000 metres, Am 1 right
in taking the fourth harmonic of MUU ax being
four times the wavelength ¥

Mr. P. R. Coursey : I should like to draw
attention to one or two little points mentioned
this evening in connection particularly with the
measurement of the effective capacity of the
aerigls, The method deseribed by Caplain Broad-
wood apparently used a commutator freguency of
about 35. It seemed important that gnve practically
the static capacity of the aerinl as a whole, not
its real effective capacity when oscillating—that is
to say, il worked anywhere neoar its fundsmental
wavelength, If worked with a very large loading
inductance, then the effective capacity is not very
diffarent from the static capacity, but I think it
comes somewhere near 2/y times the static capneaty
when worked near the fundamental wavelenpgth, Pro-
bably that would not much affect the value of the
resonance current in the dummy aserial, T should
also like to ask what kind of aerial he was uaing
in the measurements shown in the elides on the
sereen, A8 there ia always a ibility of harmonics
being apparently coused by induetien in neigh-
bourng metallic ohjects, _lpartil:ulnrl}' any  etay
wirea niear the aerial if it should be supported by
a mast. This will sften give false effecta by appar-
ently cousing harmonics in the radiation and thus
afiecting the radiation resistance.

It may perhape be interesting to mention that
it ia sometimes found desirable to foster harmonics
in C.W,. circuits rather then to do everything
poasible to q!j.minnl;e them. A method of eali-
hrating wavemeters has been developed in France
which depends upon the use of thess harmonics,
and, by a inl arrangement of wvalvea, it has
tvemn :{mm:;i that harmonics up to about the
150th have been obtained.

A Member : | should like to ask Mr Broadwood
if it ia not pomsible that, on some occasions where
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it may e assumed that there arc harnionscs in the
tranamitied wave from the station from which
you are receiving, the main wave might possibly
excite harmonics in the receiving apparntus itself,
which might be thought to emanate from the
transmitting station. whereas they might actually
be excited in the receiving apparatus iteelf,

Mr. W. M. Holubowlcz : May 1 ask the best
way of eliminating harmonics when rereiving on
long wavelengths, say 16,000 metres or thereabouts *
I should be much obliged if you would sogeest
some method of dealing with this difficalty.

Mr, L. A. T. Broadweood: T thoroughly
realiss that this is a very thorny subject, It i
pnwihliennly of arademic intereat ; but T think it
might be worth while for some physicist to tackle
it, because very often such abatruse things as this
are very useful in practice afterwards. Mr. Scott-
Toaggart has toue on  measurement. With
regard to this wavemster here, I took CRF AT L
that there were no harmonics that T could detect
in the wavemeter itself. T have only just goe
aufficient high-tension voltage and Blarment current
on this icular valve to make it oecillate. Of
course, there is A way to eliminate harmonics for
lahoratory messurements. For instance, supposing
you put an ammeter in your plate cirouit and
get 8 cortain reading w]iic'h representa the satura-
tion current. You then set your grnd voltage =o
that hLalf saturation eurrent i@ obtained. Ti s
poasible in such n eireuit to have very large oscilla-
tions taking place, and the needle of the plate
circuit ammeter will not move. T have actually
triedd this on capacity bridge measurements ; we
were out for ahau;r'lutei}r hair'sbreadth adjustments,
which are hardly possible commercially. To get
that hair'sbreadth adjostment T did mot sctuslly
tale an ammeter, bat 1 knew roughiy what
voltage I required, and T put enough cells in series
with the grid to moake it more positive, so that
I got thie point and we obtained our absolute
balance at once on our capacity bridge. That
method is very useful for laboratory work.

I might mention another interesting foact. In
laboratory work various forms of valve generator
ore used, and, if it i3 desired to tell whether the
wave form containg a large number of harmonics.
there is a very simple way which we discovered
by accident. The arrangement is shown in Fig. 3.
A galvanometer, G, is joined in series with some
form of crystal detector, D, and comnected acros-
the wavemeter oircait, Cly, 88 shown. The
wavemeter circuit is coupled to the coil, L; which
is joined to the transmitter through the reversng
switch, 8. A certain reading of rectified eurrent
iz obtained on the galvanometer, G. When the
awitch, 8, ia reverged, withont altering the coupling
between Ly and Ls, you wvery often find you get
either a very much bigger or & very much smaller
reading uﬂ% Thia is due to an asymmetric wave.
Suppose vou have an exaggerated case, as shown
at (a), Fig. 3, with a very large positive loop and
o very small negative one, you get more rectified
current when the coils are conpled up in one direc-
tion than in the other. You are ing here alio
with a form of detector which ia also a valve, and
that will show up the effect nt once. But if vou
adjust the grid voltage of the transmitting valve
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s0 that 1le zame deflection of the zalvanometer is
obtained whichever way the exciting cirenit is
oAl , you then have as pure a wave as possible.

‘ith regard to tha guestion about harmonics and
fumdamental, I hnve ibly mixed the thing up;
there i3 always considerable confusion,. YWhen T
talk~1 atout the first hamnmonic I should really
Rave said the fumdamental. For instaoce, if 1,004
metre i4 ounr fundamental wavelength, the Gith
harmionie will Le one-fifth of that, =ince the fre
guencies are inversely proportional to tha wave.
kenuth=, Henee, the fifth harmonic will be 0
metpes, rhe third 333 metees, and 20 on, A2 10

ikl

aa lower harmonica, T hear hamonice of longer
wavelengths.

Mr. L. A. T. Broadwood : You do not got.
for instance, 5,00 metres ?

Mr. H. Rees : I have not observed it.

Mr. L. A. T. Broadwood : With regard to
Mr. Coursey’s point, measuring aerial capacity,
I guite realise Lthat it was not an accurate method :
but we wers working up, n3 you saw, to 1,000
metres and it was possibly sufficiently accurate
there. We set our rondenser, which waa equivalent
tothe static capacity of the aerial. Then we
the inductance to it, aod adjusted that mductancs
untill that cireuit itzell gave the same natural
wavelength, ws near as wo ecould get, with the
metrument we had, Weo dud not have a very good
wavemeter, only an ordinary * Station Tester,"
whicli had probably been knocked about. We ret
that as near the aerial wavelength as possible and
ndjusted the dummy circun’t to get the same
wavalangth. The nductances mav have been
either larger or smaller than it really ourht to
have been, but T think the circuit was sufficiently
near, beeatse we checked it in the following way.
Suppesing we were working on 900 metres with
our nerinl, we listened in on onr wavemeter, changed
over on 1o the dummy circuit, and adjusted the
resistance until we-got the rame ammeter reading ;
then listened in on the wavemeter agmn, aod
foumel tliers was no alteration in the wavelength.
With regar:l to the pomt about siay wires, as far
64 I remsembyer there were none ; we amply
had some bits of rope. I think, as &

=0 L
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matter of fact, that it was a single wire
aerial, and rhat at one end it went to a tres
anil at the other end it went to a short mast
to which those ropes were sttached We
were working, it is frue, in o corrugnted-
irony building, but T do not know that &

Fig. 3,

the rase of 1L metres, of course, if that 13 the
fonclamcntal, the harsonics ore of higher fee-
guency. It 1= w=aally takon that o harmoie boas o
hirher  freaveney than the fundamental ;. hat
T believe it is postible—-T certainly think it is in
acoustica—that with a particular note you can
have both upper and lower partiala. Tt can have
notes above it higher in pitch, aml it can lave
notes below it in pitch a3 well ; and I expect that
17 the caze electreally. I da not know whether
that anawers the guestion

Mr. H. Rees @ The harmonica I speak of are ot
higher wavelength than the fondamental. Take
Hanover, OUT, the fundanental ig 10.000 metres.
I am sure of the next two : one ia 20,000 and 1he
next one 1= 30000 but 1 have wot o means of
m.ep,-puh'nE ]--igh;-r wavelengtha, I am wtryving 1o
e MUT 1o wpensura higher on my instroment in
order ta uwe it A= A standard.

Mr.L. A. T. Broadwood : That is inveresting,
tecauss those are really lower hammonica, 20,000
metres has o lower frequency than a 10,000 - metre
waye, or it iz a lower harmonie,

Mr. H. Rees : 1 'Llr'l-l:l.‘ Temr w hat o -'p-_-..'l'l: irf

Inrge, flat surface like that would have any
particular wave-length,  Possibly there may have
been some odd rellection effects from the corru-
wated iron.

With regarl to the possibility of a pure sine
wave genersling the harmonics, oue ean think of
f mwechaniral snalogy,  1f we take & pendulum
that swimca once i o second, it can be given a
push every time 16 comes fowands us, of once in
three time=, or onee in four times, But I am afraid
I rannot sny whother, if you took a pure sine wave,
vour coiilil make that gensrato harmonies in another
eirewil  Pessibly if von had a pure gine wave of
1,000 metrez wavelength, and had a eirewit tuned
to 300 metrea and coupled to the indveing eirouit
thers woulill b o tram=ient coffect in which the
ocillation would bave the watural freguency of
the second cireuit ;. bot, sfter 4 period of tme,
vau would simply wet the foreed oswillation in that
cireuit. But if the main wave has impurities in it
naturally vou will get haronics nt yoor receiving
agation. O courss, vou ged very corious effects
very oiten in very long tuning coile. T remember
Iwfore the war- -I didd not kpnow muoch about
wirelesd then, amd T think nz time soes on T know
rather lese— but at that time we had o long tuning
corl (Fig. 4. 1t was the usual sort of thing that
anmAtenryg =ftart  wit T Wa 1r|i-.;1|l‘ 1_|-|||:|.' T lr:-i'l'l'..r
n wmall [rirt, AR, of the smdiwetanes h-yin:: 10
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receive some other amatour. We foumd that when
we sarthod the end, €, we alwayse got louder s
Fossibly it was owing to the fact that we were

tapped off at that particular place. We might

have been tapping arross a node of potential..

There might have heen a stationary wave set up

on the coil, somewhat as indicated by the dotted
lmnmﬂml"‘im}m Tl:l.n.tmiha only casa T know
of harmonics in recsiving instrumenta. T dare BAY
some of you remember readine about some -
ments on stationary waves, with what I think are

J:ri' 1 ;"' 1“. ’..p-"" ‘\
IA ;‘-f “ "r 5\
O . ! =
o "h. -
Fig. 4.

called Seibt coils, by means of which the podes
and loops of potential may be dewonstrated by
moving & vacuumn tube up and down the coil.

With regard to Mr. Holobowiez's point about
harmonics &t the receiving end. the only thing
I can suggest is that, if ﬂs is anything to do with
the receiving valve, to ndjnst the potential of the
grid with the;:atmtmnuiw That will weaken the
signals considerably, becaise it will make the
damping very vrent,

I wish to say before I finish that I have to thank
Mr. Drury of the Marconi Scientific Tnstrument
Company very much indeed. None of the instra-
ments are my work; he had to maks them all
He has helppd me vervy much indeed : I do not
know what I should have done withoat him.
{Applanse. )

President : I am sure you will all aprea
that Captain Broadwood bas wonderful powers of
tion of a wery complicated and difficult
ject, and that we owe him a very hearty vote
thanks for the large amount of trouble t he
been to in preparing this wvery interesting
. I will ask you to pass a vote of thanks to
tain Broadwood for his Paper.

A wvote of thanks was wriven by I.FPIBIJH-E

The President : In the notice convening the
mesting there was mention made of the guestion
as to whether ladies should be admitted members
of this Society. This guestion has been raised
belore the Committes, who thought it was a matter
upon which the body of the members

»?'%EE-E;E

should be consulted and t ore we have
put it on the agenda for thic evening. To-day you
are to be called upon for an ex of opinion

on the subject, as to whether the members generally
think that the admission of ladies would eonduce
to the usefulness of our Bociety. No doubt it
would lend attraction to our ml!ttingl:.. but [
suppose we onght really to look at it from the
point of vm-r as to whether it will he wseful. The
matier is for dircuasion, and we shall be
very pl to hear if anvbody has anvthing to

THE WIRELESS WORLD

Eay on the subject. T so the best way will be
to have o vote, hut perc some gentleman will
wish tn make some remarks in the first place. T do
not proposc to call upon anybody, and if nobody
has anyvthing perticular to say, we will take &
vote : but, of eourse. the voto may be aflected by
nnjrthmgl
Mr. Holubowicz : Mr. President, considering
this is o scientific ﬂum*t;'. I do not see why there
chould be any ohjection to ndmitting ladies to
membéershi
Mr. F. ﬁnpu-.lmu Mr. President, ladies anl
gentlernon, I have always boan 1mpl'HIlHi with tha
idea that wircless telegraphy was not merel
mtlmln*s job, but o ud],;"n jobr miso. T thin
certain domeslic attractions, and with the
advance generally into all spheres of life there
seems tn be no reason at all why the wife should
not share the husband's enjoyment of wireless
tﬂhnrnph at home. I see no reason at all why the
cloae its doors to ladies. T do oot
HnrlL lhu Committes have wyet had an sctual
application for membership. There is &8 ecrtain
modesty and shyness which has provented that,
perthaps, and probably when it is genorally known—
as it would be as the resolt of & vote—that no
objrction is mised to the admissino of ladies, we
ahall have, il not a large accession to the member-
ghip, certainly a good number who would like to
become mntben of the ﬁ@ir-"'llﬂhnpa u:fhl:u:.mnn
expression of opinion wi m on the joot
mll}', because I think it i one v;hrn.- the
il and Commttee are quile ‘l'lEh‘l:- in uk:ng
for puidance irom the muml't!nl:up
President : T may point nmﬂl;:.n
of course different societics hnra di t ruguh
tions on this subject. In the case of the Institution
of Electrical Engineers, it was beld some fimo ago
that there wns nothing in their roles to prevent a
lady heing elected n member. 1 know b somo
years age there was only one lady member, Mrs.

Ayrton ; she was elected some ., and
remamns & member. Qmie recently the question
Archi.

has ﬂrcﬂ:e& up at the Institution of Na
tocts. ere the legal advisers of the Couneil gave
the opinion that it was mot competent [or ladies
to beecome members unless the rules were altered.
At 8 recent meeting of the Society of Naval Archu.
tects the rules have heen altered, and ladies have
now been made admissible. T do not knmow that
there in any rule on the subject with regard to the
Institution of Civil Fngineers, in whoar room we are
at present meeting : hut I am not aware of any
lady civil engineer. Mrs. Avrton has rrad a Taper
before the Institution of Electnical Enginecrs,

Mr. H. Rees : Is any alterstion of the roles and
regulatinns necessary to make ladies elicible for

membership ¥

The President: e have not taken Iqml
advice, but we think not. But we thought that in
a comparatively new Society like this, it would
be best to bave nn expresvion of opinion from the
membara hefore we interpreted the rules. So far,
everybody who has spoken, as far as I understand
it, is in favour of admitting ladies. I do not know
if there ia anybody holding the contrary view, It
might ba we-'!l to lmve the contrary view e

xpreesed,
if there is anvbods who has got feelings of that
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kind on the subject.
merting.

The voting was unanimous in {avour of admission
of ladies,

The President : I have to announce that all
the members, thirteen in number, who have been
ballotted for, have been alected, and I have al=o
to announce that Major Baszil Binyon has kindly
promised us a Paper, illustrated by experiments, at
our next meeting,

Then we have, in sccordance with the request
eent out, & riumber of interesting exhibitas, which
perhapa those who have been good enough to send
thern wonld like to deseribe. 1 do not know if
Mr. Scott.Taggart wishes to add anything to what
he has already aaid.

Mr. J. Scott-Tagaart : No, air.

The President : There are & number of others,
and I may as well eall upon them i order.

Captain H. de A. Donisthorpe @ Mr. ident
and members, T have one or two small items which
may be of interest to the members of the Wireless
S8oriety., The first ia the wireless pocket-book,
which T have jost patented (Fig. §). It consists
of an ordinary pocket-book, as shown, and contains
mductancea in the two covers, which are joined
together by a hinge. The inductances are so
connected that they oppose each other when the
book is closed, so that whon vou open the covers
yvou havoe the full inductance. The cryvetal for this
set is fixod in one end of the of the book and
adjusted by means of a little knob. and in the other
end there iz & plug socket for the telephones. The
serial and earth connections are by means
of wires attached to the cormers of the book.
I might add that 1 have got signals off this apparatus
which are comparable with those on the most
sensitive of I recsivers. T have to thank the
President for hizs kindness in loaming soe this
particular edition, which I presented to him at
the last meeting. a8 we have not any more in stock.
The second item is & universal tuner Thiz is
really a further advance on thﬁypoeh-.t-hmk. and
conmsta of two inductances (Fig. 6). In one

ition the two inductances help sach other, and

in turning them round they can be made to oppose
each other. The asrial and earth are connected to
the terminals shown. Similarly, the crystal and
are connectod in series across the two

terminalsa. By means of this hittle instrument you
can get rancges of 300 to 3000 metres with the
ordinary Poat (Hfice asrnl. The third instrument

It not. T will put it to the

which we have here is what we cail the * RM.E.
Unit ** (Fig. 7). Thisisn receiver, or, rather, it is an
adaptor for Euttinu on to a tuner. There is a four-
plughole socket arrangement, inside which is con-
tained a grid condenscrand a leak. Attached to thess
are a number of leads for the aerial, high-tension
positive, high-tension negative, low-tension positive,
low-tenaion newative, and earth, This fastens on to
four plugs on the side of the box. By attaching a
further wmt by the four plugs shown on the other

side of the box., and then putting the two end
plugs into the terminale marked T.T. of the second
unit, vou then have an amplifier. By adding any
number of these units you get an amplifier of any
desired number of stages.

The President : I mayv say that [ have used
the book arrangement that Capt. Donist has
deseribed. 1 tried it on a umaﬂ acrial that 1 have
in my house, and it is surprisingly effective. 1
hardly belioved that such a ample thing would
have worked =0 well. We have an instrument here
from (iamages’,

Mr. H. Rees : [ invented it. I did not know
it was going to he here until I arrived in town
this morning. This set (Fig. 8) covers the range
from 450 metres up to actually 33,000 metros—
much higher than 13 really necessary now ; but
1 made it high to provide for future contingencies.
The instrument on the lelt is the eswntial one
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Fig, 8

oscidation being oltaimed by varying the degree of
:m‘;]:uling. This instrument is complete in itself,
and itz range is from 730 metres upwards. With
the condenser in thoat I have been using wath of, it
goos up to 3300, On the middle instrument there
are threo terminals corresponding with the three
on the left-hand one, with which they are connected
as showi. Whon the first i3 used alove tha ordinary
elassie  cireuit 13 employed, with the aerial
joined to the grid, through the grid leak and
conden=er. Hut when the second imstrument is in
use, there is an entirely different eircuit ; you get

a consglerablv lower range of wavelongths, ‘The
third instroment on the neht is for the long ranges.
The switch on the centre insirmment ennldes you
ta use the range of wavelengths on either of the
thres instrunents

Mr. A. W. Knight: My principal exhibiv
to-night is our No. 2 Valve Detector (Fig. 9)
This 13 a complete unit, which iz very compact and
ia  greatly appreciated Ly  exponmenters who
already possesa the necessary tunang deviees.

Mr. Rnight also chowsd and deseribed other
apparatus (lent by Messr=, F, L Mitehell & Co,

g, W,
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Fig, 10,

Lid.}, such as valve panels, potentiometers, con-
densers anid valve holders, soch as shown in Fig. 10,

The President: 1 think these exhibits of
apparatus are of general interest, I anybody
wishra to see them more closely they will be able
to do so. 1 think you would wish to pass a hearty
vote of thanks to these gentlemen, who have so
kindly brought their apparatus for ua to see.

The vote of thanks was unanimously accorded,
and the mecting adjourned at 7.40 p.n.

In Fig. 11 is a view of the up of o atua
used by Mr. Broadwood at the ﬁ{:ﬂtl:ng fufﬂfumn-
strating tho existence of harmonics in & CW.
cireuit sustained in oscillation by a wvalve. The
harmonics were rendered audible by the loud-
speaking telephone connected to the 3-valve note
magnifier on the right. The heterodine wave
meter in  the centre was tuned to vanous
frequencieda and a * chirp " was obtained in the
telephone sach time ita frequency was adjusted near
to that of a harmenic of the oscillating valve,

Fug, 11,

A pparaius waed by Mr, Brosdosd for e prpinatrations darigg bis leclure

B.Sc., ANM.LE.E., in a future 1ssue.

This 1s a question which concerns not only wsers of power, whether the)
or thermionic valve enthusiasts, but the human race.
energy, such as coal and oil, will fail, and if by that time man has not learned
if SOmc I'.H.l'IL'F SUTCC I:]'II: Fae 1‘15” L'i':h'..'r L:lln.'“.:ri-l-lf-“:' or '-{i':'-

Inconceivably vast amounts of energy emanate from the -un, :ome of w his
far more is lost and :erves no immediately useful purpo-c.

CAN WE UTILISE SOLAR ENERGY?

be factory owners
Sooner or later the usual sources of

ta avall himself

h benehts ws 3 but

The question at the head of this paragraph will be diccussed by My, Puinie R, Counsey,

131

UNIVERSITY OF MICHIGAN



WIRELESS CLUB REPORTS

Wireless Soclety of London.

The date of the next meeting has been Gxed for
May Z2lat, and Mr. Philip Coursey, B.Sc., will read
& Paper on * Bome of the Problems of Atmospheric
Elimination in Wireleas tion. "

The Society have obtai iagion for the
erection of an aerial at the Institution of Ciwvil
Engineers, whero lectures are at t held.
Admiral of the Fleet, Bir Henry Jac « GCEB.,
has kindly agreed to serve on the Advisory Com-

mittee of this Boeisty.

t}ur firat I-H-l'.'lj" a ant for membership (Mrs.
Eﬂ .} has been ﬂmmd a full
of th-a Eﬂcmy. and, no doubt, others will
now follow sunit. Mre. Coursey ia & keen wireless
anthusisst, and the Society may congratulate
themselves on the inclusion among their number

of so talented a lady.

Will old members who have not their
subscription, due October I-ut.. and recently-elected
members who have not id their entrance fee
indmhunﬂptlﬂn..hn} orward same to the
HﬂnnrurmilmlrarﬂrLFF ¥, AM.ILE.E.,
Dene Cottage, Manor Way, Huislip.

The North Middlesex Wireless Club.
(A filinted with the Wireleas Socicy of Fondon. )

The second Annual Meating of the above Club
waa held on Weadneaday, March 24th, at Bhaftesbury
Hall, Bowes Park, London, the DPresident, Mr.
A. . Arthur, being in the Chair.

The anil Treasurer, Mr. SBavage, road
out the Balance Bheet for the year ended 22nd
March, 1920, which showed a balance in hend of
1 la. Bd. He meported that the actoal stremgtli
of the Club was 4%, which number was continually

mcreasing. During tle past vear, the Club became
affiliated with tho %’I-Lrelalﬂ Society of London, and
at the recont Conference Mr. A, G. Arthur had
attended ns delegate. Owing to the increased
charpea for remnt, stationery, postage, ete.. the
Committes had decided to raise the whn:ﬂpt.m
to 108, 6d. por annum, and to 0(s. per annum for
corresponding members.  There wers alsn o
in connection with the erortion of the serial, and
inatallation of the instrumente,

The Chairman then ted on the Library, and
gave some figuree showing how in the short time
since its incoption it had one of the most

ular institutions of the Club.

. &, G. Arthur was then re-elected as President,
Mr. Bavage ne Hon. Secretary, and the following
members of the Committes offering themsclves for
re-alection, were duly elected:— Mesars. Cartland,
Holton, Midworth and Reed. Mr. Beckman was

inted as member for the vear of the Wircless
Bociety of London.

An attractive amme has boen drawn up for
tho coming year, and the Club is looking forward
to a poood of great setivity.

The 37th meeting of the above Club was held at
their Meeting House, Bhaftesbury Hall, Bowes
Park Btation, on the 2lst April last, and was well
attended by members, member's friends and a fow
ocasual visitors.

The chair was taken at 8.30 o'clock by tha
President (Mr. A. . Arthur). who, after o
the meeting with & fow geoeral remarks on {!luE
matters, called particular attention to the very
interesting library that the Club had acquired for
the free use of ita members.

The Chairman then called u Mr. Leonard
Holton to give his promised tare on ** The
Yalve and its Employment in connection mth
C.W.", snd as Mr. Holton was so thoroughl n
home with his subject, the evening ‘::und
soon, 80 that much that he would liked
have referred to, and many points that he wndd
have liked to have elaborated, had to be left over.

However, nt-thaandnfhumuut.m

mltrut:hve lecture, which he thd:!mth
agrams, the chairman, in lvutan:l'thnuh

w that, if possible, Mr. Holton uhnu]:l

continue his lecture at the next meeting of the
Club. which suggestion was heartily agreed to by
those present and assented to by the lecturer. The
membears l-hun showed their keen appreciation for
the ev ‘s lecture, and the meeting closed.

All frien mt..amta:l in Wireless Talw
Telephony are invited to the i.rtn
nightly, at Shaftesbury Hall, m
all requiring help or pntmﬂ-u should write to thu-
Hon. Becretary, Mr. E. M. Bavage. “ Nithadals,"
Eversley Park Road, Winchmore Hill, N.21.

Burton Wireless Club.
{ A filiated with the Wireless Soviely of London.)

A mesting o! the above Cluly wes held at the
Burton Daily Maidl Offices on Wﬁnﬂy. the lith
Apri. Mr. A. Chn 0 pres over & la
ntpt:ndlmr. gy o

Mr. A. V. Bmith, temporarily acting as SBecretary,
read lattars trom the quhj' “’ymlm gﬂuh rdiq?-g
the possibility of arran a8 lacture o'm Wireleas
Telcphony. A Special Meeting will be calied on
this matter as soon a8 8 decision has been made.
The Chairman stated that since the last meeting
he had been in communication with Marconi's
Wireleas TaIan'mlph Company with regard to the
developments of wireless telephony, partirolarly
with ru-;,;lrd to the supply of nows to newspapers,
and ho had learnt :ﬁnl:- the Company had this
matter in hand esnd had given it consmderation.
Technicallvy. thers wore no msurmountable diffi-
culties in the way, but other factors had to be
tnln]lr:n in#‘: mnndarm-mnﬂ Ga

r. W. C. Smith, Magdalenc
Cambri g8ve an ml:-aintmg lecture on
'l'.l'ne Thermionic 'inl?u. giving also details
of its invention : during the ﬁ the lerture
he described the various mﬂhndn of Continuous
Wave Reception.

The Woolwich Radio Society.
(A filiated with the Wirelese Society of London. )
At a Oeneral Meoting of the Woolwich Radio
Aociety held on the 23rd April, Mr. Jamea M. Ellam
resigned his position as lglecmtnrr owing to his
tomporarily leaving the distriet.
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Mr. Ellam much regrets that he is obliged to
take this stap, but he will continue to be 8 member
of, and associated with, the Bnch!h

In the short time that the Bnﬂet_]r has been in
existence, Mr. Ellam has done everything in his
power to further the interests of all concermned,
and it ia hoped that at an early date he will be able
to resume the dutiee which he has g0 admirably
carried out in the past. Pending otber arrange-
ments his daties have taken over by Mr.
P. G. Atkinson of 62, Granville Park, Lewisham,
B8.E.13. to whom all future communications shouald
be addressed.

Wireless and Experimental Association.

{ A filiated weith the Wireless Sociely of Bondon.)

At 8 mreting on Aprii 21st, at 186, Peckham
FRoad, Mr. J. Claricoats read a paper on the subject
of Wirelees and Artillery in EE: recent war. His
remarks were intensely interesting and as he gave
A first hand account of his part in the great
Bomme battle it was more like 8 homely chet than
& sat paper.

The Becrotary of the Association has resigned,
and his has been taken by Mr. . Sutton,
1B, Melford Road, East Dulwich.

Southport Wireless Experimental Society.
i Affiliaied with the Wireleas Socicly of Tondon.

A meeting of the ahove Society was held on
Tuesday Iast, the 20th April. st the Bociety's
rooms at 340, Lord Htrest.

The President, Lieut. E. K. W. Field, presided
over a goord attendance, and at the conclusion of
the business & very intercsting paper was
road by Captain Poulton dealing with the address
delhiversd by Mr. Ermskine Murray to the London
Wireless Bociety. Much information was forth.
ecoming with respect tn the refractive influence of
humidity upon the setheric waves. Captain
Pﬂnhmn ﬁm was made particularly lucid by

board illustrations an
l.m:'l A mta ing discsmon took AmMONg
the m'“{;",.. A N s e o The et

During the avening, Mr. Christian (Hon. Secretary
and Treasirer) the election of further
oew meambers to the Bociety whose numbers are
ul:-udﬂy incroasing.

It is pleasing to note that various members are
lsunching out into specifio inveatigation the interest
of which will serve to unite the Society and
mamtain that live intersst which s necessary
towards ita sucoess.

Mr. Christian read a letter which he had recaived
from the Becrstary of the London Wireless Society
relative to the wireless telephonic experiments and
transmissions ostensibly from Holland on a wave.
length of B0 metres.

Sheffield and District Wireless Society.
{ A ffliated with the Wirelesas Sociely of London. )
The weskly meetings were resumed on Friday,

April 9th, after the Easter holidays, when & papet
on * Faulta and Adjustments in W'T Gear " was

wven by owue of the members, Mr. W. Bumet.
lecturar. who had considerable experience
during the War with all kinds of transmitting and
receiving apparatus, gave many useful and practical
hinta whlcfn will save his hearers many a pitfall
when designing and working their sets,

A paper on " Transformers ™ was given o
April 16th by Mr. W. E. Bumand, AM.LEE..
one of the Society’s Vice-Presidents.

Mr. Bumand, in describing the many types of
transformers, spoke of their limitations and possible
developments in the future. As one of the pionesrs
in the manufacture of commercial t OTIIETS,
the lscturer was listenasd to with great interest by
the large number of members present. In com-
cluding his remarks, Mr. Bumand brieflly outlined
the design and construction of a 250 watt step-up
translormer for amateur use and suitable for sither
100 or 200 volt 50 period circuits.

The presant aeasion, Ba regards meetings, finished
nn April 30th, but it is hoped to be able 10 make
arrangements for an excursion into the country
on Saturday, Jone 19th, for experimental work in
connection with transmission and tion, —=-Homn.
Becretary, Mr. L. H. Crowther, 158, Meadow Head.
Norton Woodsents, Sheffeld.

The Radio Sclentific Society.
(A filiated with the Wireless Society of London. )

The Radio Scientific Society of Manchester has
regularly held meetings every Wedneaday fortnight
this year, and is ateadily ine ing ita membership.
The meetings are at present held in rooms nllotted
to the Society at the City School of Wireles:.
Mancheeter. e very instructive addresses have
8o far been gl'w-n.

Tha Bociety is very desirous of getting in touch
agsin with pre-war members, and any such are
strongly urged to communicate with the Hon.
Pecretary, Peter Thomason, 7, Brazennose Street,
Manchester.

Manchester Wireless Club.
{ A filiated with the Wircless Society of Londun.

March 21&!.—The usual weekly meeting was hehl
at the Headguarters of the Club, 335, Oxford Road,
Moncheater. All members took part in Morss
practice.

The Committee held a meeting from 230 ll
020 and arranged for a Whist Tiave and Social to
take place on May 1st,

A pril 14th,— The Club Room not being availalde,
the usual meeting was held at the Fortuna Cafd,
Oxford Ruead, and alter the Hon. Secretary hml
resd several letters relating to Club maiters, the
Chair was taken by Mr. J. C. A, Beid, whe
ur-r} ahly lrd a discussion on the relative valuos

of plate voltages ps applied 0 valves.

April 17th.— A Specinl Committee Meeting was
held at the Midlond Hotel, Manchester, during
which it was decided fo acquire another room ior
the wes of the Ciub and to install & first-rlass
Receiving 8et and later, A smpll Transmitting Set,
for experimontal purposes, subject to the approval
ol theil'.?

It was nlﬂ-n- decided  that  the

Hon, Secrerars
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shoubl make aoangements for the menbeem {o
vigit the FPower Station nt Bury, which econtrols
the Manchecter to Bury Flectric Train. The date
was fixed for May 8th, and Mr. McKeman, &
member of the Club, has very kindly consented to
concluet the party.

April 218, —Mr. J. C. A, Beid in the chair.—
A leeture on Radio Telephony was given hy Mr. A,
Couyoumjdiam, who explained the subject in A
very able manner, dealmg exhavstively with the
various kinds of microphones in use, and the method
ol conneeting them in order to obtain maximuam
ailicieney.

Unfortunately, Mr. Couvounjdinm was unable
to conclude hia lecture, and very kindly consented
tn resuame the same on April 28th,

A hearty vote of thanks was possed and the
roeimnbers showed their appreciation in Ow form of
a warm applauss to the lecturer,

Iuring the month of April eight new members
were enrolled,—-Hon, Secretary, Y. Evans.

Liverpool Wireless Associatlon.
{ A ffiliated with the Wireless Soctely of London. )

The usual fortnightly meeting of this Association
waa held nt MeGhies Calt, 56, Whitechapel.,
Liverpool on April 14th.  Additional new members
were rlooted,

A further interesting paper was given by o member
with repgard to valve actinn aml eciroiite, fnllm‘l.'ad
by #n instruetional arlicle on the construction of
11$tnmlnnl wavemeter for nse by membors of the
Clirk

The following gentlomen were electad as members

of the Committes :(—Messrs. Crinlon, Heoderson,
Coulton, Monre, Hyde, Saunders and Williama,
Mr. G. Irvine waa elected as Hon. Trearurer, and
Mr. 8. Frith, 8, Cambridge Road, Crosby, Liverpool,
waa re-elected az Hom. Secretary.

The proceedings afforded hively inlerest and the
meeting was & very succrsaful one.

All  intereated m “Wireless ' are coudially
invited to *he mestings.

A meeting of this Amsociation was held at McGhies
Café, 58, itechapel, on Wedneaday, April 28th,
when the subject of * Battery Power for Usa with
Valve Circuita " was into. The s dealt.
with the merts of different kinds of cells, and
methods of assembling and regulation. New
members invited ; subscription, 5s. per annum.
Honorary immm-}r 8. Frith, 8, Cambridge Foad,

Croaby, Lumrpu-n-?

Halilax Wireless Cluob.
{ Afilinted with the Wireless Socicty of London.)

A meeting of the above Club was Teld on Monday:,
12th Aprnl.  Mr. . Onates, & member of the Club,
gave o demonstration with a coberer set constructod
ahout 15 yoam ago.  The meeting waz wall attendod
and & grest success,

Application has been made to the Wircless Society
of London for afflintion, and it i3 hoped to bave
thoe Club  reprosented ot next voar's annual
Conferenes,

The Postmaster-General is being approached for
a transmitting pormit,  The reaalt of this will be
notified in due course.—Hon, Secretarv, Mr, L.
Pemberton, Y. M.C AL, Clars Hall, Halilax.

DETAILED DESCRIPTION OF LYONS TRANSMISSIONS.

Nore I.—Lyons uses CW. only. It has two transmitters, one a 250 K.W., Poulsen arc, and the
mh-:r a 350 K.W. H.F. Bethenod alternator. which will replace the arc set as soon as

it is permanently installed.

lime A Brstem
G.ALT.) (metres).

Nature of Programme.

0.00 o 3.30 15,500 | Alternator  Duplex work with Annapolis (NS5), which works on

330 o 430 8,000 Arc Press.
2,30 w630 K000 Arc | Press.

|
W10 w 21.00 15500 Arc | Eventually duplex work with America.

or Arc. 16,800 m. and 18,000 m. Poulsen arc.
Also duplex with New Brunswick (NFF), which uses the
Alexanderson alternator on 13,600 m.

2100 o 2200 8,000 Arc ! Press to Holland, in French.,
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Fiew of the Wireless Cabin on the B M5, Cariania, shoorivig the vow Maveond 3 KW el for O,
T Peraimin i madaair,
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PAGES FOR

Under this  heading

we publish coMPLETE instructional articles, forming a

BEGINNERS

SeFles

specially designed and written for begimmers in wireless work. Hardly any mathematics
will be introduced, and we hope to presemt the fundamental facts of wireless in such a

manner as will
this series 15 primarily intended.

CAPACITY AND

T is interesting to note that, in the
carly days of electrical science, many
important results were obtained from
experiments carried out with amﬁ]!y
different end in view. The propert nf

the condenser, for instance, was discover

two ph}rs:cmts, who were performing stn
experiment for quite H.I‘I-ﬂthtr object. After
the theory of the *electric fAuid™ was
prupnunded there were many attempts to
<ollect this ** Auid ™ in a jar, or other receiver.
In one particular case an attempt was made
to lead the fuid intoa glass jar, half filled with
water, by means of a nail driven through the
cork. The jar was held near an influence
machine, and, on withdrawing it, the experi-
menter received a severe shock on accident-
ally touching the nail, while holding the jar
in the other hand.

This type of condenser, in a modified
form, is still used, under the name of a
Leyden Far.

Now, let us try and explain in what way
the jar was possessed of sufficient electrical
~nergy to cause a shock.

We know that a positively charged body,
or sphere, will attract a negartively charged
one. Further, if the two spheres are close
together the positive charge is, so o speak,
* tied " with the nega-
rive charge, and is
incapable of inducing
a charge on any other
body which may be
brought near. A dia-
grammatic view of the
condition may be seen
from Fi

If a plate of insulating material is placed
hetween the two spheres they will continue
to attract one another, the insulator, as it

Fig. 1.

¢ attractive to a much wider range of students than that for which

CONDENSERS.

were, leading the charge across, and it will
also be found that either sphere is capable of
being more strongly charged when near one
of opposite charge, than when standing by
itself. Or, in other words, its capactty is
increased hy placing near it an oppositely
charged body. If the spheres are replaced
by two sheets of metal fastened on each side
of the insulating material, we have, in its
simplest form, a condenser.

Applving these data
to the explanation of
the jar experiment
referred to above, we
have the conditions
represented by Fig. 2.
The warter acted as
one conductor or plate,
the glass jar was the
intermediate insulator,
and the observer’s
hand formed the other
conductor.

Suppose a  positive
charge was induced
into the water. This
would repel the positive
electricity from the hand, or outer coating
of the jar, to earth, !t::awmg it negatively
charged. These two opposite charges would
be * tied,” until a path was provided by
means nf which they could How to each
other.

It 15 obvious that a certain amount of
energy is expended in charging the jar or
condenser. This energy is stored in the form
ot potential energy in the condenser, and on
joining the two conductors it is given out
again in the form of heat and light (a spark),
or in the form of a muscular shock to the

body.

Fig, 2,
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The modern form of Leyden Jar consists
of a tumbler-shaped glass jar, coated on the
outside with tin or copper foil. Inside the
jar 5 an accurately fitting lining of sheet
brass, having a knob attached to the middle
(Fig. 3).

It the jar is charged,
and the inner and outer
coatings separated from
the glass by means of
an insulated stick, they
will be found to possess
no electrification. The
question of where the
charge has gone to is
easily answered by testing
the glass with an electro-
scope.  One side of the
glass is positively and the
other negatively electri-
fed.  So, therefore, the
whole of the energy of the
charge is stored in the glass.

The insulating medium which separates
the two plates of the condenser is termed
the “dielectric.’” When the condenser is
charged, the dielectric is put into a state of
stram, which lasts until the condenser is
discharged again.

It 1s clear that there must be a limit to the
strain that the dielectric will stand. If we
force energy into a condenser there will come
a point at which the dielectric material will
break down, and then a spark will pass
between the two 'p-lates. It is lnalnguus to
appl Ing an increasing force to a steel spring.
A ume will ﬁn.all}r occur when the steel will
snap under the strain,

The dielectric plays an important part
in the capacity of the condenser If two
plates are separated by air, they will have a
certain capacity. If the air dielectric s
replaced by pglass, cbonite or parafin wax,
the capacity in each case is altered.

Now, as stated before, the dielectric leads
the induced charge across from one plate to
the other. If one material is capable of
acting better in this respect than another, the
capacity of the condenser is increased by

Fig. 3.

. using that material as a dielectric.

Air 1s
raken as the standard of comparison between
dielectrics.

If two similar condensers were made, one
having air as a dielectric and the other some
insulator such as glass, the ratio between the
capacities is known as the specific inductive
capacity, or dielectric capacity, of glass. The
specific inductive capacity (usually abbreviated
to 5.1.C.} of air is taken as unity,

The fulluwmg table gives the approximate
values of dielectric capacity for various
materials ;—

Ajr - - - - L
Glass - - - - 3325
Ebonite - - - 2.2+75
Parathn - - - 2
Shellac - - = 275
"inni - - = 58

Another 1mpumnt factor in the capacity
of a condenser is the size of the plates. The
capacity varies directly as the area of the
plates : thus. a condenser having two plates
of a certain area would have twice the
capacity of one containing plates of only
half the area.

We cair express the capacity of a condenser
(usually denoted by X, or C) by :—

Kwd
L

where K is the dielectric capacity, A is the
area of the plates, and & is the thickness of
the dielectric.

The reason for dividing the expression 1I:r'q.r

“H" 1w apparent when we consider the
effect of increasing the thickness of the
dielectric. If we had a spring that extended
a certain amount under, say, a pressure of
| Ib., on doubling the thickness of the gprmg
It wuuld only extend to half the pre'.rmus
amount. Or, electrically, the capacity of a
condenser is halved by increasing the dielectric
thickness to double its previous value.

Now, a word as to the units in which
capacity is measured The standard unit of
capacity is known as the Farad (usually
denoted by F), which is said to be the
capacity of a condenser which requires 1 unit

(=
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of electricity to raise its potential by | volt.
The unit of electricity, it will be remembered,
is the coulomb.

THE WIRELESS WORLD

large area. A simpler plan would be to
divide each plate into two smaller plates of
half the area and join these together. 1f each

On consideration it will be seen that such
a condenser would have to be of enormous
size. For practical purposes, therefore, the
unit is subdivided into the microfarad (puF),
which is ;7i—th of a farad.

If we wish to find the capacity of a
condenser in microfarads from the formula

given above, it is necessary to divide by

plate is separated by mica, or some other
insulator, the arrangement will be as Fig. 4.

R

TR, 4 3
—
AR

o

So far, no mention has been made of the Fig. &
number of plates of which a condenser may
be composed. If we wished to construct a
condenser of large capacity it would obviously
be impracticable to make two plates of very

Any number of plates may be thus connected,
a wire being finally brought from each set to
form the condenser terminals.

THE EIFFEL TOWER TIME SIGNALS

Time signals are transmitted by F L on the New SBystem, commencing, as can be seen in the Figure,
at 8 h, 655 m. 55 sece, The end of the third dash marks @ h. 66 m Then comee an interval of five seconds,
followed by three dashes and another silence of five seconds, and so on, until 9 h. 50 m. 50 seca. Then,
after an interval of ten seconds, comes a seriea of the letter x, commencing at ® h. 57 mn. The Figure is
walf. anatory.

Time ligu.?ln on the Old Bystem gre transmitted at 10.44 and 23.44, and are illustrated in the other
Figure, Note that 10 L. 46 m., 10h. 47 m. and 10 h. 49 m. are indicated by dots.

0. .. 3 , .0 0B W 5 30

- - - = bon om el 508
- . ——— 100
Eiffel Tower Time Signals (New System).  Sent ot Bh. [Gm, BBsecs.

o 5 0 S 20 2 30 3 40 . .80 85 80

' | i i | ©  setombDe J 4]5 P
: | 1 i | - _-_-.r_-.._-.-_

| . ] | { | : &6
-‘—rﬂ_-ll_-.._.ﬂ_u+_-_-ﬂ__-ll__l-.ll_-l‘ } s |G-&T
: ' oy |
_-_-lj_-uli_-ulJ_-.n-u_-uu_-uJ. —smaansd  smaaad  smased  ssases  mssad ¢ 049

Eiffel Tower Time 5i. (Old System.) Sent at 10,44 and Z3.44.

ime and Weather Signale.
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

A Crysta] Receiver with Valve Magnifier (Part III).

Poatentiometers.— ['wo potentiometers will
uired, and these can be made on the
same lines as the filament resistance. No.
36 B.W.G. bare resistance wire should be
used, which gives a resistance of about
1 ohm per 3" length. A neat former for the
wire can be made by using a strip of Bristol
board, 1/32" thickness, 8" long and 1}" wide.
Wind the former with the resistance wire,
and at the same time wind an ordinary stout
thread, the diameter of which is slightly
less than the diameter of the wire. This
will effectually insulate the turns of wire
from each nthl:r. The wire may be soldered
to an ordinary brass paper clip. One tag
will hold the wire and the other tag a connec-
tion to go to a terminal, The average number
of turns per inch of wire will be about 40 ;
therefore, if we use 7° of the former, 280
ohms will be approximately the resistance of
the total.
When the former 15 wound it can be
mounted on a base similar to the fAlament
resisance. The base will be required to be
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slightly higher to take the former. and the
contact arm to be made so that it makes a
light, springy contact, in order not to damage
the fine wire

The sketches (Fig. 1) show all necessary
details and give a general idea of the con-
struction of this unit.

Connections and Adjustment.—In the fore-
going paragraphs sufficient information has
been given to enable the amateur to bring
together quite a useful set of apparatus, It
only remains now to consider the connecting
up and adjustment of the set.

Arrange the apparatus on a bench, or
table, in a compact manner, and make all
connections as short and direct as possible,
usmg leads iuﬁtlenﬂ}r stout as not to introduce
resistance into the circuit. Connect up as
shown in Fig. 1, page 65, of THE WirELEss
Woren, April 17th, and see that all terminals
are tight, and both filament and plate batteries
are insulated from earth. The grid of the valve
is connected to the *top” of the aerial tuning
inductance and the potentiometer slider to
earth. We thus get the maximum potential
changes across the grid and filament.

The plate of the valve and the crystal are
connected to the variable lead to the jigger
secol .., the end" of the secondary
farthest from the * coupling.” The positive
of the plate battery and one side of the tele-
phone transformer are connected to end of
the secondary nearest the coupling coil. The
other side t.‘rf the telephone transformer is
connected to centre point of the cr
battery, and the crystal potentiometer shider
should be connected to the other side of the
crystal. ‘The crystal battery may be two dry
cells. To work satisfactorily in conjunction
with the valve, the carborundum crystal
should be a good one, with not too low a
resistance. If a good one cannot be obtained,
try a zincite-bornite combination, in which

UNIVERSITY OF MICHIGAN
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case the crystal battery and potentiometer
may be dispensed with and the crystal holder
connected directly to the telephone trans-
former

The j:gg:r secondary is in three sections,
and pmumnn must be made to connect the
sections in series for the various ranges of
wavelength. For range 1, only one section is
used—that nearest the coupling coil. For
range 2, the end of section 1 is connected to
the start of section 2, and the end of section 2
to the secon condenser and plate of the
valve. For range 3, the end of section 2 is
connected to the start of section 3, and the
end of section 3 to the secondar :nnderﬁ:r, etc.,

For satisfactory working tg closed secon-
dary circuit should be * calibrated " —that is,
the settings of the condenser for various
wavelengths obtained. For this purpose a
calibrated wavemeter is necessary. Buzz the
wavemeter and it near the secondary
coil and pick up signals on the crystal. Set
the wavemeter condenser to a known wave-
length and tune up the secondary condenser
for maximum signals, weakening the coupling
between the two circuits to get the sharpest
tuning. Observe the wavelength and con-
denser setting. Take seven or eight points
for each range, and then plot the values on
squared paper, plotting wavelengths against
condenser readings. Draw a curve through
the points. The curve should be regular in

THE WIRELESS WORLD

sh:.pn and must not be drawn from point to
point in an i fashion. Should a point
lie very much off the line, take a check
reading. From these curves a chart may be
made.

When the secondary circuit is calibrated a
start may be made with the valve. Set the
buzzer to a wavelength whiche will come on
range 3 of the secondary, and tune up the
aerial and secondary circuits on the crystal.
Make the coupling between the two circuits
weak by taking the sliding coil right out of
the secondary. Switch on the valve and
adjust its filament to glow brightly Set the
grid potentiometer slider a little to the
negative side and plug in the plate voltage.
Then slowly push in the coupling coil and
make slight adjustments of the tuning con-
densers and potentiometer,

Signals should then become much stronger,
and, by careful adjustment and readjustment
of the various units, ification can
be obtained. If the coupling is made too tight
the set will generate oscillations and the buzzer
note will be turned into a scratchy hiss. It
may be necessary to reverse the coupling coil
connections, or to work on the tapping to
obtain the best results. If a kind of Auttering
noise is heard when pushing the coupling
coil in and out, the circuit is said to be
" and the filament brilliancy should

T Hquf:
be slightly reduced

C.W. RECEPTION

In the next issue will begin in this series a
description of an Oscillator to work in conjunction
with the receiver just described, as a C.W. receiver.
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BOOK REVIEWS

A TEXT BOOK OF
AERONAUTICS
By Herman Suaw, B.Sc
London : Messrs. Charles Griffin & Co., Ltd.
pp- 260, 10s. 6d. net

HE author of a work on Aeronau-
tics is more favourably placed, so
far as his public is concerned, than
most other writers on techmical
subjects.

Provided that he writes clearly, and with
an eye to the range of the ﬂl‘dlni.l’_',l' person who,
even if not an expert in aviation, is not there-
fore necessarily devoid of intelligence, he is
fairly certain to secure a wide range of readers,

Every “live™ man is interested in the art
of flying, and is anxious if possible to acquire
an insight into the ways and means by which
the aeroplane finally passes from the regions
of ambition into the realm of achievement.

From this point of view, Captain Shaw's
book makes a double appeal. Primarily it is
a useful text book for those who want a
precise and thorough intreduction to the
Science of Aeronautics, and yet at the same

time it is so written that the average man can

read it through and acquire much interesting
and valuable knowledge on the subject with
little or no difficulty.

The introductory chapter sets out in a
concise and simple manner such elementary
mechanical and hydrostatic principles as are
necessary to approach the general problems of
air-flow and pressure effects upon plane and
curved lifting surfaces. This paves the way
to a consideration of various wing * charac-
teristics ™ in which the variation of ** lift ” and
“drag " with the form and inclination of the
aerofoil or lifting-surface, is fully explained.
A point that may be of interest to the non-
technical reader is the fact that the lift of the
plane is due more to the suction that exists
above the cambered wing surface than to the
upward thrust exerted on the underside of the

wing
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The dynamics of the aeroplane in flight,
and the factors that determine its equilibrium
and stability are treated in a sound, yetsimple,
manner. Construction in general, and the
rigging, testing, and maintenance of the plane
are dealt with in some detail, whilst a special
chapter is devoted to the streamline formation
of struts and other parts, and to the importance
of careful design in this respect.

Considerable attention is given to aero-
engines, most of the proved types being passed
in review. Drawings of the original 80-h.p.
Gnome and later 100-h.p. Monosoupape, or
single-valve engine, together with the 80-h.p.
Le Rhone, are included on large folding
plates.

The chapter on air-screws is necessarily
sketchy, but the subject is too complex to be
dealt with in any considerable detail ina general
review of acronautics.

Other features of interest relate to the
seaplane, balloons and airships, special instru-
ments used by the pilot, and aerial navigation.

A special section is contributed by Major
Tomlinson on * Wireless Telegraphy in
Aircraft,” which may prove of particular
interest to readers of the Wirgress Worrp.
It is quite a sound review of the principal
types of wireless sets as used in the R.A.F, for
air work during the war, and comprises
schematic diagrams of both spark and valve
transmitting circuits, and of cr and valve
receivers. The text is designedly framed for
those who are not wireless experts.

In conclusion, the unl].r criticism that lies
against the work is that it attempts to cover
too much grmmd within the limits of its 260
pages, and so it is necessarily scanty in parts.
Apart from this, it is an arlmimhl: production
both in text and in illustration, and is well
worth its place on the book shelves, not only
of the student of aeronautics, but also of every
man who takes an intelligent interest in the
progress of the latest and most fascinating
achievement of applied science,
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QUESTIONS AND ANSWERS

Nﬂ!‘E—Tﬁulﬂmnqrlemuﬂmdﬂhduwﬂuﬂrmﬂﬂmwhmmuﬁmﬂ

information on matlers perﬁmmﬂ.p to both the

and non-kechmical sides of wireless work, Readers

rules.—(1) Questions should be numbered and wrilien on one mide of the

should comply with the follo

pa par only. nnd:ﬁuuﬂﬂuuﬁ our in number. (2) Queries should be elsor and concise.
in their guestinne readers are aduvised fo rearch recent numbers to ses whether the same
deali with before. (4) The Editor cannot undertake to reply to queries by post.

{I] Bafore sending
have not been

(8) Al yueries musi

be accom panied by the full name and address of the sender, which i for reference, not for publication.

will be answered under the inifials and lown of the correspondent, or, if s0

under a " nom de 2

{6) Readers desirous of knowing the conditions of service, stc., for wirelesa operators will
save time by writing direct to the various firms anlu:rlni operators.

SPARKS (R.N.) asks (1) If there is any sysiem
in use whereby an operalor transamilling with an arc
can hasten in at each break of the manipulating key,
as can be done with a apark set.  (2) If not, whether
thia 2 shill conwidered vm possible.

We do not know of any case in which this is done,
but the problem does not appear rticularly
diffficult of solution. 1t i fairly evident that &
solution could be obtained by suitable balancing out
methods, to name ooly one poesible way. In
deciding the utility or otherwise of any solution
one would have to consider how much complexity
and riek of trouhle one wan introducing into the
circuita, and decide whether the results obtained
justifisd the means taken.

H.K. (New Whittington) asks (1) Can an ex-
naval ielegraphist apply for a first-closs P.M.G.
Certificate without taling instructions from o wireless
school. (2) What school pives insiruction n
Marconi Engineering. (3) Why the shuni condenser
n an are di across the are, in opporition ko
the D.C. curreni (1 voliage). He suggeste thal this
does not really ocour, Eut that & merely discharges to
earth.

(1) Yea, if he is qualified to answer questions
about, and work, commercial systems, and has &
knowledge of the rules for handling commereial
traffie.

(2) None, so far as we know.

(3) We presume that you arm thinking of the
case in which there ia an actial reversal of current
in the arc. This does happen at times, as can be
shown by oscillograms: but we do not think the
effect is a8 common as ia generally supposed.

The initial effect in a simple discharge to earth
as you suggest. But in a suitably designed cirouit
e.g., one in which the damping is very amall, the
d.ﬂd:.ugu which is avidently of an oecillatory nature
in sufficiently wiclent l.l]li' has sufficient eslectro-
magnetic inertia to throw a reverse ch on to
the condenser in spite of the tendency of the D.C.
voltage to charge it again in the same semse as before,
The reverss charge is of rourss never as big as the
original one.

W.H.B. (Derby) asks (1) How Eiffel Tower and
Washington transmil lo ships with ordinary receivers,
wring arce.  (2) The reason for the direclive proper-
Her of a frame aerial.  (3) Whether an error of 1807
e DLF. rmimgnfﬂ-umrﬂhw of a slalion w due
lo o eonstructional peculionily of the apparalus, or
a wignal freak. (4) Whether Major Squier, in
terting various X -slopping devices, iried the Weoapant
iy pe, and if so0, with what resuil.

1} Eiffal Towsr rally tranemita for aluﬁ on
apirk.. Washin tnu.,ﬂ:l.ﬁ: uﬂi aro to shi blx
only doea so to Navy boata fitted with C.W. receivers,
Annrdlnuylplrkmmm:mmlghuﬂdfm
C.W. by means of a tikler or similar device.

{2} The action is similar to that of & spherical
eoil coupled to a fixed ecoil in & receiver, In
different positions of the rical more of the lines
procesding from the fixed coil are linked with it
than in others. In the positions in which most
lines are linked the strongest effects are produced.

{3) The reason is not either of those suggested.
Examination of the theory of the D.F., as given in
any tert-book will sonvince you that the simple
D.F. can determines the line along which mignals
are coming, but cannot give any evidence sa to
which end of the line they are coming from. This
is eyuivalent to an ambiguity of 180 degrees in the
direction found for the sgnal.

{4} We donot think & test on the Weagant method
formed part of the work you mention.

W.A.C. (Southall) asks for insiruchions for
making a transmilier for a range of o few miles, and
a reagiver for longer ranges.

Transmission by amateurs not yot being allowed,
we cannot give you the information you sak for
with regard to tranemission. For the receiver,
coneult A. D. Kent's article in the December
numbar,

W.I.F. (Hull) submits o simple valve circusd, and
asks if it showld give saiisfoctory signols. (Fig. 1)

a

The type of circuit ia fairly
of the results you will I chiafly depe
the ||.|.I.1.l.l:||,l:|t3.r of the ions of th.d 'H'Il'lnul
partsa. Keep the Mpll!it.? of the grid condenser

and the ql.l.ll.it-;r
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QUESTIONS AND ANSWERS

;1::.-!1 ﬂ'tﬂwhmhiri;ﬁmmdlnw registance

in place of resistance phones in the
plate lead would be erable, as the Iatter method
mﬁlﬂﬂh?ﬂﬂi tﬂg'i:l.,:rbudfrmthﬂi-

battery. 1f you use the resistanos it
wouold be to put them on the m'ghoﬁl-.ﬂ:'ﬂl
the battery.

G.D.A. (Mariborough) asks (1) For the rough
dimenaions of the windings for a loose coupler fo
work wp to 3,500me. (2) What resistance phones
should be used with galena, and if 8,000 ohm Sullivans
would be suitablse. [3) If thers 15 any advandage in

redislancs

combination is that high resistance &8 Bre
Eﬁﬂhmh. liable to out of order, and
ult to repair when they The combination

F.E.B. (Blackburn) asks (1) What is a suilabls
! {(2) For a suitable

(1) Tha suitability of a erystal i=s not greatly
affected by the range ol reception. Carborundum
ilrm:nd. There are other more sensitive sorta,
but are all uncertain in action.

(2) Consult recent replies in this column. The
double wire from window to window will be about
the best wundn.unlﬂ?uumnnuntrhntn
ot more & Itishi bable that
ﬂhﬂ“umﬁ%ﬁr&h A&nmarm
aerial is practically useless for crystal work.

(3) Imi;rniurlﬂlmnnt sensitive enough for
erystal w They are too , and too
el erampad
(4) Interference should not be serious. This
relative disposition of the wires and your aerial is

the one that will give you least trouble.

C.H.ER. (London) wishes o receivs C.W.
withow! uring a valve. He sugpesis heievodyning the
recewver by a burrer exciled oweudl coupled fo the
serial, ond asks if this wnll give waeful resulls,

The scheme is poesible. You will of course get
some trouble from the buzzer note. The heterodyne
note will be superim on this The buzzer
circuit should not be ter than necessary or you
will bring up the buzzer interference without
imp signals. Make the condenser fairly
large the inductance small the resis-
tance of the burzer circuit ms small as poesible, s
:;:ﬂéunln:rﬂnmutm-hlhudlmpn;inthh

t A

P.H.B. (Rothley) aaks (1) The area of the plates
condenser

of tinfoil in a wared paper 0.0002 mfds
capacily. (2) What is the formula calculating
the ca of a condenser of this lype. (3) What
are L0 of veriows sulstonces. (4) A

Jormula for the induciance of o single layer ocodl.

ELE W with regard fo a circudl
rlq ——

HODOE . -

I Lﬁ)
s pe

Ay, . o

% JUHL =

4000 wa.

FPig 2.

(1) This depends sntirely on the thickness of the
caloulste

paper. You oan it yourself from the
next answer.

1 _ndK
900,000 ~ ~4we

Where n = number of plates of dislectrie.
A= area of each metal plate,
K= B.1C. of the dielectric.
¢ == thickness of the dielectric (all dimen-
mions in centimetres).

{3) Glass, from 3 to 7, according to kind ; miecs,
about 8 ; waxed paper, 2 to 2.5.

(4) Nagsoka's, about the best, was given in this

amn very recently.

{8) Circuit appears to he of a simplified ultra-

type. with various parts omitted. We doubt

if it will work well as it stands, especially with a

hard valve. With an audion you would get better

results, having a large choke in place of condenser

A, If you use this condenser, make it small, and

& leak soross it, B would have to be 0.001 mfd.

th the coils vou show. This is rather large.

Circuita should give about the wavelangths you re.
quaire, %4, up to about 6,000 metrea.

(2) Capacity in mfds =
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MAY 15, IQ20

A.D. gwall) asks (1) Why C.W. appears less
o ffecied by doy and night variations than apark trans-
miarion, and (2) E’?EAMMJMH:
Programmes ap atronger by day than by ni
on hix ship.

(1) Explanstion of the whols subject of thess
vanauons 18 sull very speculative, and the most
probable torms would appear to lead to mmuar
reqults tor U.W. as for spari. We are afraid we do
not know any good reason for the difference, which
doea & r to exist.

(2) We believe the same power was usad at night
as by day. The effect might be due to extra leakage
over the insulation on your set due to damp at
night.

ﬂ-r“-rciﬂ'l hﬂd“} ll} M [ 7 ﬂ‘rﬂ
receiver for uimm {(Fig. 3); (2) ..-!:E for an
explanaton why he gels no symals unless the A.T.C.
is ghorted ; (3) He gets a loud Mumming noise in

phones, and asks the reason ; (4) Asks for con-
nections for phones in 6 buszer prociios sel.

sl
SWWITCH

—

t »
S\ e

PHONE 3 i
PAIR OF BAOWNE 2,000 DHMS

Fig. 3.

(1) The receiver is of the one-cireuit orystal
type. with the erystal in shunt across the A.T.C.
and part of the A.T.I. This is bad ; it should be
shunted across the whole of the A.T.I, and not
the A.T.C. as well. Potentiometer is not well put
in, ma it is in shunt across the crystal, Eiving an
alternstive path for the signala. Consult any
erystal receiver disgram on this point.

(2) Remarks above re the tapping off of the
erystal probably explain this Mur oapacity
may be too emall. You do not state the thickness
or nature of r dielectric, both of which are
important in ing the capacity.

3) Frmthudmrlpﬁuut-hunnln ra to b
due to induction from neighbouring eleotric t or
power lines. Have you any near the set 1 If so,
your remady will probably be to alter the
ponition of the set. By suitably turning the eoils
¥ou may find a position in which the noise is not
Berious

(4} The phones may be in series with the buzzsr,
but they should be shunted with a faidy low
registance.

T

THE WIRELESS WORLD

A.F.H. (Bishop s Waltham) (1) Wwuhes fo maks
G wavermeler (0 work wp o 2,600 me, unng a vorsabis
condlenser of manmwm capacily JWM3 mja, ouh an
wnducianes of abous 550 maye. He asks whsther thas
raie gf wduclance io capacdy s K00 Rgh. (2) He
Mnds o sumpis of o substonce reputed fo be
denie, and asks our opimon on . e also asks how
0 tise W ar o delector.

(1) No; the ratio you state should give quite
good resulta

(2) We have not been able to maks an exhaustive
analysis of your sample, but all the tests, chemieal
as well as physical, t wo have made point to ita
being molybdenite. If it is not, it is an extremely
clever subatitute. You will fnd a description of
it and its use in Pierce's ** Wirelesa T\ s
To use it, make a holder of metal on which one side
of & piece can lie flat. Use this holder aa one
terminal, and lst the other terminal be & metal
peint resting lightly on the upper surfece of the
crystal. (See Fig. 4).

HOLDECRA

S

Fig. 4.

T.K.H. (South Shields) asks (1) Whether a
receiper on the lines of o Marconi Type 31 would be
afficient for receiving up io, say, 2,500 meires on a
small amateur aerial. (2) If an indoor frame aerial
would be any use with a detector. (3) If the
receiver mentioned above would not be any wee, what
fype would be belter.

(1) and (3) This type of receiver should be as
good as any, but is perhaps rather more complicatad
than necessary for amateur use. Of course, no
receiver will give very good results on long waves
with & short serial and a crystal detector omly.
You will find that a good deal more wire will
necessary for your A.T.1. than is supplisd on with
the type 31, owing to the emallness of your serial

(2) An indoor serial in useless for crystal
working, as it is much too insensitive.

J.B.K. (Huddersfield) wishes fo know whether
we recommend him (o purchase low resistance bele-
phones in preference to those of high resirance.

We recommend the low resistance telaphones.
You will find these just as efficient, used with a
tolephone transformer, sa the high resistance
instruments, and much more durable.

J.G.G. (Weymouth).—(1) Wirelesa telegraphy.
wa ghould think. (2) That depends upon hi= aue
and whether bhe possesasss ths qualifications
required by the firm in question, to whom he
should writa for full particolars (3) In all .
bability an ex Naval operator if he has not
provious experience. would certainly require to
taks Lhe courses you mention,
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