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Great Wireless Stations
CARNARVON

HE Carnarvon Wireless

Station is situated at Ceu-

nant, Llanrug, five miles

from the historic town of

Carnarvon. Built on the
site of Cefn Du, 8c0 feet above the sea
level, it commands a magnificent view
of the Menai Straits, and on very clear
days, of the Wicklow Hills. To the
eastward, along the line of the aenal,
the ground rises aboutr 1 in 10 to the
top of the hill which is 1,450 feet high.
The last set of masts supporting the
aerial is 1,100 feet above the sea level
and at this point a fine-view of the
Snowdon Range is seen, the Snowdon
Peak being about six miles distant.

The station of which we write has
already been described in'a previous issue
of the WireLess WorLp, but we are
now able to give many more interest-
ing details of the arrangements there,
especially with regard to the powerful
new transmitting plant recently in-
stalled.

The aerial is of the Marconi direc-
tional type, so arranged that the maxi-
mum radiation is in the direction of New
Brunswick, New Jersev, with which
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station commercial service will shortly
be carried on. The wires, of which
there are 20, are of 7/18 silicon-bronze,
the breaking strain of which i5 1,300
Ibs. Each wire is 7,600 feet long and is
separately hung by insulators from steel
triatics supported by steel masts 400 feet
high. There are 10 of these masts sup-
porting the four triatics which have an
average length of 500 feet, the distances
between the triatics being goo feet.
Owing to the greater strain at the ends
of the aerial three masts are provided to
support the end triatics (which are split
INtg two), TwWo masts be:ng provided for
each of the inner triatics. The natural
wavelength of the aerial 1s §,600 metres,
and adjustable inductances to carry 300
amperes are provided for increasing this
wavelength to 14,000 metres. The
effective capacity of the aerial at the
latter wavelength is .04 mfd and TI:S
resistance 2.1 ohms,

The electrical energy used for the
wireless plant, heating and lighting,
15 obtained from the North Wales
Power and Traction Co.'s Hydroelec-
tric Station at Cwm-Dyli which is about
two miles on the east side of Snowdon.
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CARNARVOMN 5

It 15 of interest to note that here 15 one
of the few places in the British Isles
where we are able to use “white coal”™
or the natural energy of falling water,
for this power station utilises the waters
of Llvn Llvdaw which are led through
pipes 1o the water turbines 1,000 feet
below the level of the lake. The
turbines are direct coupled, the 3-
phase alternators generating at 10,000
volts supplving the slate and stone
quarries in addition to the wireless
station. 'wo aluminium power lines
each of 500 k.w. capacity carry the cur-
rent from the power station to the Mar-

y 'ATION,

vided with ** no volt " and " overload
ume limit” releases, a voltmeter, am-
meter, kilowatt meter, power factor
meter and frequency meter.  The
remaining panels on the board are
equipped with switches and gear
for the control of the motors driv-
ing the high tension direct current
generators, the motors driving the alter-
nator sets, the motors driving the low
tension [).C. auxiliary machines, the
high tension alternators, direct current
maotors, and of all the lighting, heating
and various other circuits.

There are three distinct types of trans-

Station Buildings, Carnarvon,

<oni station, one being a line for the ex-
<lusive use of the latter, the other being
the branch of a line supplying one of
the slate quarries and used as a spare.
At the wireless station two 500 k.w.
transformers connected to each power
line transform the current down from
10,000 volts to 440 volts at which power
it appears on the main switchboard.
‘T'he main switchboard is of the Fer-
ranti type and consists of 12 panels,
From the feeder panel cables are taken
to the nain switch panel on which is
mounted a hand-operated oil switch pro-

mitters installed (1) the svnchronous
1|tt:rn:=.t1nL -c'1lr1'1.‘:|ll: SCTS; El} Marcomi

*timed-spark ' continuous wave ma-
chine; (3) the arcs,

The synchronous A.C. sets are in
duplicate and are of 300 k.w. capacity,
each consisting of a 450 B.H.P. 44c
volt 3-phase asynchronous motor driving
a joo-k.w. single phase alternator, the
working voltage of which is 1750 volrs.
An extension of the alternator shafr
drives the disc discharger through an in-
sulating coupling.  The primary con-
denser bank has a capacity of 2.5 mfds
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The “Timed Spark" Discharger.

304

UNIVERSITY OF MICHIGAN



CARNARVON STATION.
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CARNARVON STATION.,

and is charged by step-up transformers,
the held of which can be adjusted so
that the studs on the disc discharge the
condenser at each peak of the alterna-
tion.

The timed spark continuous wave
transmitter has two distinct primary
circuits tuned to the same frequency and
coupled to the aerial circuit. The con-
densers of these primary circuits are
charged by 5,000 volt D.C. dynamos
and discharged alternately by means of
a special form of disc discharger so ar-
ranged that the trains of oscillations pro-
duced in the aerial by the successive
discharges of the two condenser banks
take place in phase with one another.
This timing of the discharges is con-
trolled by a trigger circuit which at a
given instant lonises the gap between
the studs and electrodes of the main cir-
cuits and enables them to discharge, spe-
cial adjustments being provided for
determining the moment of discharge.
Signalling 15 effected by making and
breaking the charging current of the
trigger circuit, and as this current is only
.5 amp. a very high rate of working 15
possible

One of these transmitters of 300 k.w,
capacity, capable of working at 200
wards per minute, is already installed at
the station and a duplicate set is in course
of erection.

The 200 k.w. arcs are of the horizon-
tal type and are fed through choking
coils and starting resistance from a 8oo
volt D.C. dynamoe. The feld of the
arcs is separately excited from an auxi-
liary 110 volt D.C. dynamo which also
supplies current for the pump motors,
cathode motors, and spirit relays. Methy-
lated spirit is automatically fed into
the arc chamber which, with its lid,

anode and cathode, is water cooled, a
relay being prm'lded in the water cir-
cuit to cut off the current to the arc
should the water supply fail.

A special receiving station at Towyn
is intended for all the receiving and
operating work, and is provided with
apparatus for duplexing the service. At
Carnarvon, however, for special war
purposes, receiving apparatus has been
installed with a range of from 3,000
metres to 16,000 metres. The aerial is
inductively coupled to an intermediate
circuit which in its turn is coupled ro
an amplifying and self-heterodyning
valve circuit. By means of magnifiers
in the telephone circuit arrangements
are made for either automatic reception
at high speed, or to enable the operator
to receive without wearing telephenes.
The signalling key for operating by
hand is placed in the receiving room,
where there is also a Wheatstone auto-
matic transmitter capable of working at
a speed of 200 words per minute. For
this high speed working high tension
signalling switches worked by a Creed
compressed air engine is used for slow
transmission. Galvanometer type signal-
ling switches are provided, but both
types can be operated from relays, either
by the hand key or by the Wheatstone
transmitter,

Although the Carnarvon station is
primarily intended to work to America
our article would be incomplete with-
out a reference to the fact that it has
successfully communicated with Sydney,
Australia, thus proving that it is power-
ful enough to cope with any distance
up to the limit of possible long-distance
transmission on the earth, it being under-
stood that modern receiving apparatus
is employed at the Antipodes.
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Personalities in the Wireless World

ENERAL GUSTAVE FERRIE, who was born at St. .Michel de
Maurienne (Savoy) on the 1gth of November, 1868, is an old scholar of
the Ecole Polytechnique (Paris). He commenced his experiences with
wireless telegraphy in February, 1899, by being present during the experi-
ments of Senatore Marconi in wireless working between Wimereux and
Dover. Since that time he has continually devoted himself to the science of radio-
communication. In 1900 he created the French Military Radiotelegraphic Service,
of which he is now the Technical Director.
General Ferri¢'s personal contributions to the development of wireless are
many and important, some of the most interesting being as follows : —

: Measurement of wavelengths emitted by antennz of rather small size and
directly excited by means of a horizontal wire, shunted on the earth connection (nodes
and loops) (1g9o1). Thermic Ammeter, Wavemeter and adjustable condenser (1g02-
1903). Thermic Ammeter, Wavemeter and Variable Self Inductance (1g902-1903).
Direct Reading Wavemeter (two crossed needles) (1g90g). Several types of revolving
dischargers. Tube-disc discharger (19og). Establishment, with Commander Brenor,
of the first Automobile Wireless Stations and of the first stations on dirigibles and
aeroplanes that ever existed (190g-1912). Installation of the Eiffel Tower Station
(Experiments commenced in 1903). Installation for the transmission of time signals:
Eiffel Tower Observatory of Paris (1910). Production, with the collaboration of MM.
Claude and Driencourt, of a method of comparing clocks by wireless telegraphy by
means of which were determined, notably in 1910, 1911 and 1913, the difference of
longitude between Paris, Bizerta, Brussels, Washington, etc., with an approximation
to the order of one hundreth of a second of time. Collaboration with M. Blondel
for the establishment of processes of directional transmission and reception of wireless
signals with open and closed frames (1go1-1912). Collaboration with the same
Physicist from 1902-1908 in the study of the use of alternating current in wireless
telegraphy. The association (for the first time) of a closed frame and of an amplihier
for long-distance directional receiving (Fort of Palaiseau, November, 1915). This
frame has always been employed since that time in the reception of radiotelegrams by
the great American stations. In addition to the above-mentioned works, General
Ferrié has directed many researches, a few of which are hereafter mentioned : —Special
valves which may be used as desired, as detector, ampliher or generator (carried out
by M. Abraham) (1915). Special valves of wvarious types (MM. Abra-
ham, Beauvais, Jouaust, Brenot (1g9i5-1g91g). Production of radiotelegraphic
receivers for aeroplanes (carried out by Lieutenants Lévy and Gutton),
October, 1915. Wireless telephony between aeroplanes and the ground (January,
1916). Carried out by Lieut. Gutton. Telemechanics: A vessel was able to he
directed in the roadstead of Toulon by an aeroplane. Lieutenants Manescau, Guéritot,
Brillouin and Abraham. Creation of the great Lyons Station (Captains Pén and
Chaulard). In 1904 General Ferri¢ acted as the Official Representative of France at
the International Electrical Congress at St. Louis, US.A. He has been the recipient
of a very large number of decorations and other honours. He is an Officer of the
Legion of Honour and an Officer of Public Instruction, a Commander of the Crown
of Italy and an Officer of the White Eagle of Serbia. He has received the Medal for
Distinguished Services (United States), and he is 2 Companion of St. Michael and St.
George (Great Britain).  Finally, it must be mentioned that a few months ago he
was made a Doctor of Science, honoris causd, of Oxford University.
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fHE generation of Con-
tinuous Oscillations such as
are now so extensively used
for radiotelegraphic signal-
ling and are of such vital
necessity for radiotelephony may be ac-
complished in a number of different
ways. Of these the H.F. Alternator
method is undoubtedly the most direcs,
but it is subject to a number of seric:s
dificulties both mechanical and electri-
cal, that greatly hinder its extended use.
Until comparatively recently the Arc
has been the source that has found most
employment for this purpose, and some
very large C.W. arc installations have
been built. The Poulsen Arc system
comprises the best known examples of
such apparatus, and has recently been
described in these columns®

In addition to the above we have
“spark” methods and *valve” methods.
The use of the three-electrode valve for
the production of continuous oscilla-
tions of any frequency has been treated
in considerable detail in a number of
recent articles in this magazine. The
Marconi continuous wave apparatus may
be classified with the former of these
two groups.

The production of a continuous wave
from a damped spark discharge as source
presents considerable difficulties. Chief
amongst these is the fact that in order
that the wave radiated from the trans-
mitting station may be undamped, the
radiating aerial circuit must receive a
fresh supply of energy in every cycle

* Vol. VIL., p. B, April, 1919.
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The Marconi Timed-Spark =
Continuous - Wave Transmitter =
By PuiLip R, Coursey, B.Sc, AM.LEE %
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of the oscillation. To accomplish this
with a spark transmitter of the usual
type would require an extremely high
spark frequency of quite impracticable
value,

A step in the right direction was
made by the introduction of multiphase
spark apparatus, in which several
quenched or rotary spark gaps were
emploved, each working on a separate
phase of the supply circuit, but feeding
on to a common aerial circuit. In this
manner the frequency of the discharges
at each individual spark gap is reduced
in proportion to the number of
although the resultant effective high-
discharge frequency is mainmined. To
carry out this method in practice for
comparatively short wavelengths (of the
order of 600 metres) still, however, de-
mands either a very high spark fre-
quency or a large number of phases.
For instance, a 600 metres wave has a
frequency of §oo,000 per second, so
that even if 27 phases were employed
the individual spark frequency would
still be 18,500 per second, which is too
high to be readily workable. By re-
ducing the number of discharges to pe
an exact sub-multiple of the oscillation
frequency it is possible to secure a fresh
energy impulse to the aerial circuit once
in every two, three or more oscillations
instead of once in every one. The wave
radiated will not then be quite un-
damped, but will still be continuous,
although the amplitude will be waxing

and waning slightly between successive
spark discharges.

| i
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One of the chief difficulties experi-
enced with these arrangements i5 that
of ensuring that the successive dis-
charges shall occur in the proper phase
relation to the oscillations existing in
the aerial circuit. If this phase coin-
cidence is not secured the energy im-
parted to the aerial by one discharge
may sometimes help and sometimes
hinder the oscillations already existing.
The magnitude of this effect is illus-
trated diagramamtically in Figs. 1 and 2.

These diagrams illustrate the case
when the oscillation frequency is eight
times the effective spark frequency. In
Fig. 1 the fresh oscillation trains start
exactly in synchronism with the aerial
oscillations in each case, whereas in Fig,
2 the successive wave trains are dis-
placed through half a period from the
correct position. T'he poor quality of
the resultant wave in the latter case
15 very evident,

It has been found experimentally
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when using multiphase arrangements of
the above type that the efficiency of the
complete apparatus falls very consider-
ably as compared with the value obtain-
able with one of the phases working
alone. This is due to the irregularity
in the synchronisation of the 1mpulm
and the consequent irregularity in the
resultant wave form. These irregulari-
ties are also made manifest by the
“ hissing " that is heard in a receiver
picking up the waves radiated from one
of these sets,
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The all-important feature of the
Marconi continuous wave apparatus is
the means provided for securing this
correct synchronisation of the impulses,
so0 as to ensure regular operation. A
number of rotary disc spark-gaps are
employed to provide the successive dis-
charges in a similar manner to the mul-
tiphase apparatus discussed above, so that
a high resultant discharge frequency is
obtainable without increasing the spark
frequency on each individual disc. The
spacing of the teeth or studs on the discs



THE MARCONI TIMED-SPARK CONTINUOUS WAVE.

is thereby retained at a reasonable hgure
to prevent the spark from fashing over
to more than one stud at the same time.

Although the use of a rotary disc
gap in place of a stationary guenched
spark-gap provides much more regular
operation and spark spacing, yet this
alone is not sufficient to obtain the best
results from synchronisation of the wave
impulses, especially with high power
sets. Means have therefore been pro-
vided with these installations for
“ timing " the main discharge to force
it to commence at the correct instant
of time in relation to the aerial oscilla-
tions. For this reason this apparatus is
often referred to as the “Timed Disc
Discharger.”

The fundamental idea of the hrst
forms of this apparatus was to employ
several discs with a large number ot
studs, so that a fresh impulse could be
imparted to the aerial circuit omce In
every oscillation.  With high power
sets working on long wavelengths this
complication is unnecessary and a
simpler arrangement using two main
discs and one “trigger” or control disc
i5 now employed. The general prin-
ciple of the arrangement is illustrated
diagrammatically in Fig. 3. The two
main discs are shown at D D, and are
each provided with four sets of fxed
electrodes, connected so that each dis-
charge circuit is formed with four spark
gaps in series, two on each disc. As can
be seen from the diagrams, the fixed
electrodes are set so that the successive
discharges occur on opposite sides of the
discs, and pass through the two main
oscillation circuits C, L, L, and C, L,
L, :ll.'uerrmnz]!..r

The timing of the main drsclufgﬂi
is effected by the trigger disc TD which
is driven by the same shaft as the main
discs. This trigger disc is provided
with twice the number of studs as the
main discs in order that the trigger dis-

charges may be able to start off the main
discharges on both sides of the main
discs in succession. The tnggl:r disc
circuit is energised from the main sup-
ply generator G through the signalling
key K. The trigger oscillation circuit
C, L. is coupled to a high voltage
closed secondary circuit C, L, which is
tuned o C. L,. From the terminals
of this condenser, leads are taken through
the quenching spark gap S to the cen-
tral points of two pairs of small con-
densers C, C, and C, C, which are
bridged across the main spark gaps as
shown.

These condensers have a capacity of
only about 1 /30 that of the main con-
densers C, C, so that very little of the
main oscillation current would pass
through them. The oscillation frequency
of the trigger disc circuits C, L, and
C, L, is made very much higher than
that of the main oscillations so that the
high frequency trigger discharge current
can easily through the small con-
densers C, C, C; C, to the discharging
electrodes of the main discs. The trig-
ger disc has only to deal with a very
small power, so that the discharges are
sharply defined,

The main spark gaps (of which there
are four in series in each main dis-
charge circuit) are about L" long, so
that the voltage of the supply genera-
tor G (5,000 volts D.C.) is insufficient
to break down the gaps. When, how-
ever, a spark occurs at the trigger disc,
a high H.F. voltage is momentarily im-
pressed upon the main discharge gaps,
which are thereby ionised, so that the
main discharge is suddenly precipitated.

In this way the main discharges can
be spaced at perfectly regular intervals
and exact synchronisation secured with
the aerial oscillations.

An air blast is provided at each of the
main gaps to rapidly quench out the
spark after the first few oscillations,
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All signalling for tclcgraphic working
is accomplished in the trigger circuit,
since the main dmchargrs are t:urnpll:tl:l}
controlled by this circuit. The sig-
n:ll:ng key has therefore only to handlt
quite a low power,

It should be evident from the above
that the speed of the discs must he
carefully adjusted and maintained con-
stant if the desired exact synchronisa-
tion is to be maintained. Fig. 4 shows
the Contral Engineer's desk at the
Radio Station recently erected at Sta-
vanger, Norway, where indicators are
provided to show the exact speed of the
discs, and control handles for regulat-
ing this speed. In Figs. § and 6 are
views of a joo-kw. C.W. installation
of the type described above. Fig 5 shows
the two main discs with the larger

SEPTEMBER, 1914

trigger disc in the background on the
right, while Fig, 6 is a view of the same
installation taken from the trigger disc
end. It should be noted from these
photographs that the fixed electrodes are
in the form of small revolving discs, ro
which the current is led by a number
of flexible brush connections.

In the case illustrated, each main disc
has 24 studs and the trigger disc 48,
so that when one discharge has passed
through the four gaps in
series on one side of the A
discs, the next discharge will
pass through the four on the
opposite side at 1/48th of a
revolution later. The speed
of revolution = 1g82.5
r.p.m., so that 793 dis-
charges per second occur

r

G
8
La
- Ls
Fig. 3.
F e clearness only half the correct mumber of sfuds are shown. :
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Fig. §—The ** timed ' discs atf the Stavawger Sidgion,
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Fig. 6—Another view of the Stavanger discs,

on each side of the mains discs, making
1586 per second the effective sparking
rate.

The main oscillation circuits and the
aerial are tuned to a frequency of
21,400~ which corresponds to a wave-
length of 14,000 metres. "There are
S - 3 -5 oscillations
1,586
in the aerial between the commence-
ment of successive discharges at the
main gaps. Hence assuming, say, that
there are four oscillations in the primary
during each discharge, we have 9.5
oscillations in the aerial between the end
of one discharge and the commencement
of the next. Taking the decrement of
the aerial circuit for the case of these
large Marconi aerials as about 0-02, we
find that with an oscillation frequency
of 21,400 ~, the amplitude of the oscil-

thus,

lation will he reduced by the radiation
and by the resistance losses, to about
82.5% of its initial value during these
9-5 oscillations. Hence it appears that
in spite of the relatively long inter-
val between successive discharges, the
radiated wave is quite continuous, and
only fluctuates a matter of about 1319
in amplitude,

The success of this simple method
is evidently dependent upon the use of
the very long wavelengths, since a spark
frequency of 1586 would give quite a
good note in the receiving telephones if
used with short wavelengths, as there
would then be such a large number of
oscillations of the higher frequency be-
tween successive discharges that each
wave train would die out almost com-
pletely before the commencement ot
the next discharge,
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Digest of Wireless Literature

By E. V. AerLeETON, M.A., B.SC.
L A L A A

THE USE OF TREES AS ANTENNA.

N the June issue of the Journal of the Franklin Institute, Major-General
George O. Squier, the Chief Signal Officer of the United States Army, gives
the results of some of the interesting experiments made during the war under

his supervision. In 1904 this experimenter made some preliminary tests with

a view to utilizing growing trees as antennz for radio-telegraphy, but owing to
the lack of a sufficientlv sensitive receiver these experiments were only partially
successful. In the later experiments carried out at Washington it was immediately
discovered that with the sensitive thermionic valve receivers now available it was
possible to receive signals from the principal European stations by simply laving
a small wire netting on the ground beneath the tree as earth and connecting an
insulated wire to a nail driven in the tree well within the outline of the tree top.
After testing variations of earth and antenn® connections it was found that the
best results were always obtained by using an elevated tree connection terminal
in the upper part of the tree top and an ** earth ™ consisting of several short pieces
of insulated wire sealed at the outer ends radiating from a common centre and
buried a few inches below the surface of the ground in the neighbourhood of
the tree. Experiments were performed testing the
capacity and antenna resistance of such
systems. The natural capacity was found
to be proportional to the height of the
contact with the tree. The antenna resist-
= W, ance was found to be many times that of an
ordinary antenna, the range being from
2,000 to 26,000 ohms. Because of this high

]' antenna resistance the design of the re-
o ceivers had to be materially altered to
utilize to the best advantage the energy
impinging on the tree in the form of
electromagnetic  radiation, though it s
stated that quite good results were obtained
with receivers suitable for ordinary antenna.
Miller has shewn that the presence of con-
ducting material (e.g., a tree, buildings or
wooden mast) ‘near an antenna may in-
crease the resistance of an antenna enor-
mously, and it thus seems that the explana-
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Mo tion of such large resistance values in the
case of tree antenna is to be found in the
effect of the immediate proximity of the

0 2 4 6 0 12 KB partially conducting tree to the conducting
HEGHT v METERS lead. Some interesting quantitative experi-
Fig 1 ments were made on the audibilities of
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signals from Annapolis and Nauen. A non-inductive resistance Wwas
placed in parallel with the telephone and its value reduced unul the
limit of audibility was reached when dots and dashes could just barely be
distinguished. If ¢ is the impedance of the telephone for the particular frequency

and s the resistance of the shunt in the final adjustment the rn'ﬂ'rr:ni-_!;-—r gives the

audibility.

A large poplar tree 18 metres high was used as antenna with a portable
U.S.A. Signal Corps Heterodyne receiver and low frequency amplifier.  The
receiver set was in each case tuned to give best signal strengths and the audibili
then found. The data obtained are illustrated by Fig. 1 in which audibilities
are shewn as functions of the height of contact. It will be noted that a very great

increase in audibility was found with heights of contact above two-thirds the height
of the tree,

THE DETECTION COEFFICIENT OF THERMIONIC VALVES
By H. J. Van per Biju.
Paper read before American Physical Society, March 1st, 1919.

ANY workers with thermionic valves must have felt the need of

a satisfactory method of comparing quantitatively the high-

frequency detecting efficiencies of various types of valves. Nao

reliable information can be got from a consideration of the

curvature of the static characteristic curve alone, as in most

practical cases the effects of grid current (e.g., with grid condenser and high resist-

ance leak) are all-important. It thus seems preferable to have recourse to direct

experiment and a simple method of doing this was described by H. J. Van der Bijl

at a meeting of the American Physical Society on March 1st, 1919.  The theory

of this method can be best approached by a consideration of the fundamental

relations between current and voltage in a thermionic valve. The magnitude of the

plate current depends in general on the potentials of the plate and grid with

respect to the filament.  But when the valve is acring as a rectiher the relation

between grid voltage and the consequent plate current variations (plate voltage

being assumed constant) is non-linear. Thus if an alternating E.M.F. of maximum

value v be impressed between the filament and grid the alternating changes in the

plate current of maximum value 1 may be represented for practical purposes by
the empirical relation—

l=a, v+a, v°

where a, is called the detection coefficient. When the valve is acting purely as

an amplifier (i.e., working at conditions represented by the straight parts of the

characteristic curve a, is practically zero and the relation between plate current

and grid voltage is a proportional one, a, being the slope of the grid voltage-plate

current characteristic.

For the determination of a, under conditions approximating as nearly as

possible to those of a wireless receiver alternating currents of radio-frequency and

of small magnitude must be employed and thus the use of hot wire instruments
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is out of the question. Moreover, it seemed preferable that the method of making
comparison between the various signals should be a telephonic one. The apparatus
used in the experiment of Van der Bijl is shewn diagrammatically in Fig. 2.
The input voltage impressed on the tube at C ranged from a few hundredths to a
few tenths of a volt and was measured by means of the Duddell galvanometer G
frequency n with a variation of amplitude of audio-frequency »', %:/Iathenutical]}*
the voltage ¢ may be expressed by the relation : —e=4 sin 2z nf (1 + sin 2z n'4).
With the change-over switch in position (a) a note of audible frequency n' is heard
in the telephone. The current causing this note is too small to measure accurately
by any instrument, but its magnitude can be arrived at by matching it with a known
fraction of a much larger measurable current. This large current of audin-
frequency »' is supplied by a generator U and its magnitude is measured by means
of a thermo couple and micro-ammeter A. By means of the shunt § a known
fraction of this current passes through the telephone when the switch is in (b)

k-

. 3 U

G H|IF

o, o
o

5 b

U o
A
-(VW\L.’W T T
Fig. 2.

position. The shunt S is adjusted so that the signal intensity is the same for both
positions of the switch. Thus in the equation /=g, #* (the part a,v being neglected
as it does not contribute to the detecting action of the valve) both /, the fraction of
the current supplied by I’ and the input voltage v are known, and therefore a,
can be calculated.

It was found that similar results were obtained by two different observers
in matching the two notes in the telephone. A certain valve in use for seven months
was not found to alter in detecting efficiency to any noticeable extent during the
whole period. The detection coefficient of this particular tube was found to be
36 x 10~* amp,/volts?, the resistance of the telephone receiver being 6,400 ohms.
This corresponds to a power dissipation in the telephone of 8-3 x 10~*
watt /volts®. An idea of this amount of power in the receiver can be obtained by
noting that the minimum power dissipation necessary in this particular receiver to
give a sound that just barely enables one to distinguish signals is about
3 x 10712 watts,
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THE NATURAL CONSTANTS OF WIRELESS ANTENNA,
A Meissner, Physikalische Zeitschrift, March 15th, 1919,

N the Physikalische Zeitschrift of March 15th, 1919, A. Meissner gives a

list of empirical formule for the determination of the natural wavelength of

certain common forms of aerials. Taking the simplest case of an earthed

vertical wire we may write A, =4/ where A, is the fundamental wavelength

of the unloaded aerial and / the length of the wire (see Fig. 3) (a). In the
case of more complicated aerials formulz similar to the above (i.e., always of the
form 3,=KZ where K is a factor of proportionality) are available, the length as
shewn in Fig. 3 alwavs being the full length of the aeral, including the
lead-in. For the same antenna capacity the greater the ratio of antenna capacity
to antenna inductance the greater the factor K. An increase in the surface area
of the antenna also leads to an increase in K.

rmmmm—————— 3
Y77 . 7 %jl;

c

e T - g

fig. 3.

The following table gives the numerical values of K in relation 5,=Ki{
for various forms of antenna : —

I -Antenna 1 metre from the ground . K=g

I -Antenna with a breadth m"; K=5 to7
(e.g., for high~ -Antenna at Nauen K=35.5)

Narrow T-Antenna of a ship K=4.51t035

Broad r-Antenna (e.g., for T-Antenna at Nauen) K=g8§

Sull broader T-Antenna (e.g., breadth=/ heigh'a:g‘ K=g

Ordinary Umbrella Antenna depending on the number of wires K=6 to 8
Low Umbrella Antenna (with height less than 2] with many wires K=8 to10

In the June issue of the Proceedings of the Institute of Radio Engineers

J. M. Miller deals with the same subject in a less simple but more exhaustive
manner. The aerial-ground portion of an antenna C.D in Fig. 4 is treated as

4 line with uniformly distributed inductance, capacity, and resistance. The
lead-in is considered as being free from inductance or capacity except when
inductances or condensers are specially inserted.
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If L, is the inductance per unit length, C, the capacity per unit length
and / the length of the aerial it can be shown that the fundamental frequency

of the aeria. is e “; =L (i.e. 4#‘;— where L, and C, are
i T L] i

the total inductance and total -.:apm:itfr respectively). The wavelength in this
simple case is equal to four times the length of the aerial. The wavelengths f
the harmonic oscillations of the antenna bear in this case a definite ratio to the
length (e.g., second harmenic § /, third harmonic } /) and the harmonic frequencies
are multiples of the fundamental frequency.

The most important practical case is, however, that in which an
inductance is inserted in the lead-in. If the value of this be L. the mathematical

r Vi L L :
cob 2w h o Lo = — - where n is the frequency of the

th:ur}r'}riclds the relation

2rnv C, L, L,
natural oscillations of the loaded antenna. This equation cannot, however,
be solved directly, but numerical tables can be constructed whereby the natural
frequency n can be calculated when L, C, and L are known. (The reader will
find these numerical tables in the paper referred to and also in Circular 74 of
the Bureau of Standards obrainable from the Department of Commerce,
Washington, price 60 cents.)

=

£
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e Lguvaleal  Circnl
Fig. . Fig. 5.

As an example of the method let the length of the antenna be 60 metres,
the static capacity C, be ‘0008 microfarads, and let the value of L, equal 50
microhenries. If now an inductance L. of 100 microhenries is introduced in the

; 5 ;
lead-in we have = =32, From the table we find that when T is 2 we have

“'—:i =+653. Thus the wavelength may be calculated, and is found to be 577

metres. Thus introducing the inductance has increased the wavelength from 240
to §77 metres.

The case of a condenser of capacity C inserted in the lead-in can be
considered in the same way. In such a case the relation between the narural
fam 2w n L;‘T_,‘ C

2#n vCL, C,

Numerical tables can also be constructed for the solution of this
equation. Thus in the above illustrative example if a capacity of ‘0005 micro-
farads is inserted in the lead-in the fundamental wavelength is shewn to be
decreased from 240 to 172 metres. In quantitative wireless work it is very often
necessary to replace an aerial with distributed capacity and inductance which also

frequency n and the other constants is —
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has a loading coil L in the lead-in by an equivalent circuit consisting of the
inserted inductance in series with lumped resistance Re, inductance Le and capacity
Ce (see Fig. 5). In practice the quantities ‘which are of importance in an antenna
are the resonant wavelength or the frequency and the current at the current
maximum. The quantities Le and Ce are therefore defined as those which will
give the equivalent circuit the same resonant frequency as the aerial circuit. Also
a second condition is that quantities Le, Ce and Re must be such that the current
in the equivalent circuit will be the same as the maximum in the aerial circuit for
the same applied E.M.F. whether damped or undamped oscillations are used.
The mathematical work leading to the evaluation of Re Le and Ce is very
complex, but the simple practical result which emerges is most useful. It is shewn
that the effective low frequency resistance and inductance are each one-third of
the values which are normally obtained by calculation considering the current as
constant throughout the aerial, and that the effective low frequency capacity s
the same as the capacity as calculated in the ordinary way,

We thus have : —
Re =E""
r
Le=—"
3
Ce = C.

It is of interest to note that the two values for the effective inductance and
capacity are in agreement with those obtained by an entirely different method by
Prof. G. W. O. Howe in the Yearbook of Wireless Telegraphy and Telephony,
page 699, 1917. 'The ordinary formula for the frequency of oscillation of circuits
with lumped inductance and capacity may be applied in this case if we assume
that the inductance and the capacity are the same at all frequencies, and we thus
have to a high degree of approximation

;e — | ——

Aw = 1884 (L+3IC.

where Am indicates the wavelength in metres, inductance is expressed in micro-
henries, and capacity in microfarads. Applying this to the numerical example

worked out above by the exact theory in which L+le=y 1667 microhenries and

C,=.0008 microfarads we have LA=575 metres which differs only by one-third
per cent. from the value 577 metres obtained before. It is, of course, possible
to calculate C, and L, from the ordinary formula, but they may readily be
determined experimentally if a standard wavemeter is available by the familiar
method of determining the wavelengths &, and 3, when two inductances L, and
L, are separately inserted in the lead-in. It is easy to shew that in this case

3 [Ll A‘: Ll L'I :'::'
.
The value of C, can be obtained by substituting for L in either of the formulze
%, = 1884 “’{LH.L_;};;_

L=

=188 ¥ (Lt So)C,
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The magnitude of the effective constants of an aerial circuit may also be determined
experimentally if sources of both damped and undamped waves are available.
When a source of undamped oscillations in a primary circuit induces an EM.F. E,
in a secondary tuned circuit the current in the secondary depends only on the

resistance R of the secondary and is given by EE:' If damped oscillations are

supplied by the source in the primary the current in the secondary for a givan
EMF. and primary decrement depends upon the decrement of the secondary,
Le., upon the resistance and the ratio of capacity to inductance.

These facts suggest a method of determining the effective resistance,
inducrance and capacity of an antenna at a given frequency in which all of the
measurements are made at one frequency.

und mped a&wped

Fig. 6.

In Fig. 6 § represents a coil in the primary circuit which may be thrown either
into the circuit of a source of damped or undamped oscillations. The coil L is
the loading coil of the antenna which may be thrown over to the measuring
circuit containing a variable inductance L', a variable condenser C! and a variable
resistance R!.  First, the undamped source is tuned to the antenna and then the
circuit tuned to the source. The resistance R! is then varied until the current is the
same in the two positions when R'=Re. Next, the damped source is tuned to the
antenna and the change in the current noted when the connection is thrown over to
the L'C' circuit. If the current increases, the value of C! is greater than Ce and
vice versa. By varying both L' and C' keeping the tuning the same and R!
unchanged, the current may be adjusted to the same value in both positions. The
effective capacity Ce is then given by C' and the effective inductance Le by L
The measurement requires steady sources of undamped and strongly damped cur-
rent. The former is readily obtained by using a vacuum tube generator. A
resonance transformer and magnesium spark gap operating at a low spark frequency
serves satisfactorily for the latter source. An accuracy of one per cent is not

difficult to obtain.
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REMEMBER some years back,

August, 1911, when the predeces-

sor of the WireLess WoRLD—

the Marconigraph—first published

details of the wireless on an aero-
plane; it seemed to us then that wire-
less was reaching the climax of its won-
derful history. Now only eight years
later 1 wonder what you, students of
the zther, will think of the last word in
etheric communication that lies be-
hind the little door of the wireless cabin
on H.M. Airship R.34—commanded by
Major G. H. Scoty, R.A.F. He has
indeed demonstrated in a wonderful
way the future of Rigid Airships by
fiying with a crew of 32 a distance of
over 3,000 miles, landing safely, re-
fuelling and returning to an appointed
aerodrome in England, all in the space
of ten days.

On R.34 there are four gondolas each
with engine—the control car being
forrard and here the Commander, Navi-
gator, and Coxswains are on duty—the
latter controlling the rudder and ele-
vators. -

Just in the entrance between the
engine unit and the chart table is the
wireless cabin. It is approximately
seven feet square and fitted with table,
cupboards, and two windows. The aerial
is provided by a long trailing wire
beneath the ship, wound on a neat
wooden reel and released when the ship
attains a height of one thousand feet.
‘The whole of the metal hull, cars, and

Twice Across the Atlantic in

Ten Days.

By Lievt. R. F. Durrant, R.AF,,
Wireless Officer of the R34.
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steel guys are used as the balance
capacity.

For long distance transmission spark
is not favoured owing to the danger of
tire, and we use the now well-known
system of undamped waves produced
by the vacuum valve—to which is also
attached a wireless telephone unit, cap-
able of efficient speech up to 80 miles.
For communication with merchant ships
I used a small aircraft 100-watt trans-
mitter, which proved very useful. In
fact, never once did I call C.Q. when
speeding along in that mysterious cloud
world above the vast Atlantic, with-
out receiving an answer from some ship,
be she tramp or liner, all anxious to
know of our welfare and progress.

When working the continuous wave
transmitter great care has to be exercised
to secure the maximum efficiency—and
hence the valves particularly are care-
fully nursed to secure the best results.
We worked 5t. Johns from a distance
of 1,800 miles, receiving strength being
good and clear. Surely the day 15 now
coming when spark will make way for
the silent continuous waves.

From England to New York not «
ship was sighted until 1 got into wire-
less touch, and afterwards saw on our
starboard bow the 5.5. Seal outward
bound for Australia. “GOOD, GOOD,
0O.M.,” was what the Seal’s spark
crackled out and then * I've wasted six
films on you, om.” * Not wasted, [
hope, om,” I morsed out, and very aptly
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he  replied ** Not for future genera-
tions, [ hope.”

‘Then came our worst experience, in
the Bay of Fundy, with electrical dis-
turhances. The good ship was taken out
of our hands by an unseen power and
hurled from 5000 to 2,000 feet before
answering the helm again, the air hot,
and sparks leaping from the aerial as 1

which was unfortunately misinterpreted
in England as a distress signal; but the
good ship sped on, and we reached New
York under our own power.

The reception by the American
authorities was one of the outstand-
ing features of the flight; nothing was
too much trouble for them, from provid-
ing clothes, to féting us in * little old

Lient, K. F. Darrant, . A F.

quickly reeled in, the whole atmos-
phere alive as with demoniac ferocity.
How the R.34 came through only
Providence knows—bur those who saw
the wonderful handling by her Com-
mander felt an inward thnll at his
triumph over Nature. And then came
the fear of petrol shortage, and the wire-
less call for U.S. destroyers to stand by,

ew York.” It indeed made us feel
that a new tie had been created between
the two great Enzlish-speaking peoples,

Much had to be done while on the
ground, the sets overhauled and batteries
recharged, although quite a lot of charg-
ing was done ** en route " with a small
charging board from the Brolt dynamo
driven off the forrard engine.

325

-
"'I|'|

UNIV EF wITT OF MICHIGAN



THE WIRELESS WORLD

Ul]l\" four da\.a there and the weather
experts in formed us we must leave that
night as a great storm was coming from
the region of the Great Lakes, We
floated over New York at 1,500 feet
and the sight that met our gaze is im-
printed on our minds for ever; a verit-
able kaleidoscopic vision of light, inter-
spersed with the searchlights of the
United States battleships in the river,
which shone now on our glistening hu'l,
and then on the
faces of the muln-
tude below. It pro-
vided a scene which
was almost intoxi-
cating in its novelty,

Then the good
craft's head was
turned for the East,
and with a go-knot
breeze behind  us,
and with only three
engines running we
were speeding  to
Blighty at 80 miles
an hour, The
cheery little  meals
in the crew space
amidships, the chest-
nut of “who stirred
the mustard with
the  toothbrush "

SEPTEMBER, 1919

tion, too, how Cape Race received
my little spark set at 250 miles—which
I believe creates a record. To Canso
wireless station for great help and to all
others who stood by so well, best thanks.

Whilst over Norfolk preparatory to
landing, H.M. the King's gracious mes-
sage came through and s effect when
read on board was as a tonic. The lessons
learnt on this vovage ‘will enable Great
Britain to maintain her supremacy of
the air.

From the operat-
ing point of view
the following items
may be of interest.
The High Tension
voltage for  the
C.W. Transmitter
was supplied by a
very neat  motor
generator, specially
constructed
by Messsrs, New-
ton, and giving a
variation of voltage
from 1,100-1,500
volts.

For long distance
work we used a 33-
h.p. Douglas engine
driving a larger mo-
tor generator Ssitu

and the ragtimes on Corporal H. Poweli, ated in the en-
the Decca pramo- Lient. Durrant’s assistant during the vovage. gi"‘-' room, this
phone all showed ; giving  2,000-3,000
the lighter side volts.

of the great flip, and when the giant T'he spark set worked on a 16 volt.
masts of Clifden wireless station showed  bartery which with a  double pols

up against the evening sunset we all
grinned broad grins.

I cannot conclude without thanking
the Marconi Company for their magni-
hcent help in plating their great Clifden
and Glace Bay stations at our l:lu_-.pmal
time and again the aerial cruiser was
warned of bad weather ahead by wireless
reports from Clifden, and their aid was

of incaluable value. [ wish to men-

switch could be used either for spark
or lighting the hlament of the valves.

A three-valve receiver was used for
reception and with this Clifden was
read right up to Nowva Scotia—true
note—and with the receiver oscillating,
much further,

Severe atmospherics burnt two pairs
of telephones out, and 1 have much to
write on this at a later date.
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THE AMATEUR POSITION.
NHAPPILY the situa-

tion in respect to ama-

teur radio work remains

unresolved, indeed the

cancellation of all pre-
viously-existing amateur licences is a
step backwards, although it may be the
preliminary to a speedy settlement of
the vexed question. This clean sweep of
licences clearly shows that the Govern-
ment has drastic alterations in view and
intends to make an entirely fresh starr.
Anvhow, one seems to apprehend that
the long-suffering amateur is doomed
not to regain his pre-war footing.

To our way of thinking the wrong
policy is being pursued. The wireless
amateur should be encouraged, not
shackled, restricted and shown the “cold
shoulder.” The country badly needs the
brains of enthusiastic men who are pre-
pared to follow up wvital scientihc sub-
jects at their own expense and as a la-
bour of love. The more minds there
are applied in this country to the many
outstanding  problems of radio-com-
mumication the better, for young, keen
America, pmnsmkmg Germanv, and
brilliant Japan are all in the ﬁ:]nd1 to
say nothing of Senatore Marconi's com-
patriots and those fine electricians, the
French.

When war broke out the authorities
were glad enough to avail themselves of
the skill and experience of amateurs,
and a shining example of what these
amateurs are worth is that of Lieur.
R. F. Durrant, the R.34’s Wireless
Officer, who was formerly a member
of the North Middlesex Wireless Club.

We have before us a cutting from
the Daily Express, a part of which

reads as follows, . said an ofhcial
of the General Post Office to a Daily

Express representative, we are very
careful to see that applicants are
not simply out for amusement. Be-

fore the war we had a good deal of
trouble with silly fools who apparently
asked their best girls to tea and amused
them by sending out * 5.0.5. signals on
their wireless sets. Now that there
have been such improvements in the
apparatus inanities of this kind will be
very obstructive to messages of commer-
cial importance,”

All we have to say with regard to
that statement is that any practical wire-
less man knows how the “fools” could
be soon discovered and eliminated; no
han has been placed upon private motor-
cars simply because a “fool” occasion-
allv runs over a pedestrian. As for
amusement, we should like to know
why people may not amuse themselves
in any way they please, provided they
do not infringe the liberties of other
citizens or transgress against the law.
The amateur is willing to be supervised
and to conform to reasonable regula-
tions; he 15 even willing to act as a
policeman of the ®ther amongst his own
class, but judging from the look of
things there exists a desire to obliterate
him altogether. America has bowed—
stiffly, it is true—to Prohibition, but she
did not agree to the proposal to stifle
amateur wireless telegraphy.  Why
should you? What are the Wireless
Clubs doing to defend their rights? It
was the American amateurs themselves
who won their day, though they inter-
ested their l:glslatﬂrs in the matter.
Have our Wireless Clubs knowledge of
any Member of Parliament who will
stand up for them in the House?
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GERMAN INFLUENCE OVER
DUTCH WIRELESS."

The Bandoen Correspondent of De
Locomotief writes: If ever the history
should be written again regarding the
realisation of wireless telegraphic com-
munication between the Dutch Indies
and Holland and vice versa, thereby re-
vealing the whole truth, one will then
learn some very interesting details. We
base this statement upon the fact that
we have been successful in throw-
ing some light upon the erection of radio
stations in the Indies regarding which
during the course of time we have col-
lected material which shows clearly
what a remarkable attitude the Durch
Government has taken up in this mat-
ter. It may be that in some points we
are not fully accurate, but we shall,
nevertheless, be successful in sketching
in broad features a faithful picture of 1
portion of the original history- of the
wireless system mentioned above. The
following is information which we have
obtained from various sources :

When in the beginning of 1917 Dr.
C. ]. de Groot took his doctorate at
the High School of Delft he stated in a
paper the view that a direct wireles
communication between the Dutch Ln-
dies and the Netherlands was to be
regarded as a possiblity. But there were
few people who gave credence to that
view. At that moment radiotelegraphy
was not so far advanced as now and
when people in Europe heard of the
wireless station of German East Africa
it was regarded as a fact of quite spe-
cial importance.

Then it was that Herr Le Roy, the’

Director of the German Asiatic Tele-
graph Company, regarded it desirable to
place himself in relation with Dr. de
Groot and for this purpose he made a
journey from Keulen, his headyuar-
ters, to the Hague for the purpose of
making enquiries regarding the plans of
our Engineer.
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Firmly convinced that
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. would win the war, Herr Le Roy gave

Dr. de Groot the advice, which, how-
ever, almost amounted to a command,
to remain “in the German Line” (i.e,
within the. German sphere of action)
in everything that he might undertake.
It was from that moment that Herr Le
Roy meddled with out wireless, very
much to the disadvantage of the rapid
realisation of this communication.

This gentleman’s aim was to sup-
plant the English cable monopoly by a
hegemony of the Telefunken over our
aerial system, which was certainly nor
in al:curdanct with our intentions since
we were striving for independence.

Herr de Groot proceeded to the
Dutch Indies and immediately com-
menged activities, which in those days
led to a very brilliant result. Through
the Minister of the Colonies a sending
apparatus was ordered in America which
was installed at Malabar as early as
November, 1917, and with which good
results were obtained from the very
first.

Herr Le Roy, however, did not re-
linquish his operations, and offered, in
the name of the Telefunken Company,
gratis, a time-sending apparatus destined
for the Dutch Indies. It was well un-
derstond that Helland would be com-
pelled to pay “‘through the nose™ later
on for this apparent gift. -

The Telefunken apparatus arrived
in the Indies by the warship “Zee-
land” and the Governor did not feel
wholly charmed with this little gife
which was being fastened about our
necks and by which an effort was being
made to compete with Dr. de Groot.
The latter should be afforded a good
opportunity to succeed in his great en-
terprise and the Governor General is
to be greatly praised for having allowed
the installation to lie dormant for eight
months at Soerabaja. It might per-
haps have been there vet had not tele-
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graphic instructions been received from
Holland insisting upon the installation
of the (German) apparatus, failing
which Germany threatened to stop the
export of coal to Holland. The appara-
tus therefore received a place near the
district capital of Tjililin, south west
of Bandoen and received the neces-
sary electric current from the B.E.M.
from Dago, whence it was conveyed
by high tension cable. The wireless at
Malabar originally received its current
from the same source, but it now has
its own source of power, so that the
sweeping away of the transformer house
owing to the carthquake at Dago, did
not affect it adversely.

“T'here is still more mystery surround-
ing the radio station on Tjililin than
that of Malabar. In the beginning we
were only able to learn that Herr
Moens, the Telefunken Agent, ob-
tained control over a tractor of the
military auto-service by which he was
able to secure the transport of heavy
cases which were addressed to Dr. de
Groot, to the station of Tjililin, regard-
ing which we have already written a
short article. The new installation
came under the supervision of Dr. de
Groot, who as representative of the
Government, had to exercise surveil-
lance over his competitor,

German influence was, however, able
to accomplish still more, and to this day
has prevented the installation of a re
ceiving station (i.e., in Holland) since
it was argued that the Indies could sig-
nal their messages to Nauen.

Meanwhile there arrived in Holland
as supporter to Dr. de Groot, Herr
Dubois, who was not able to achieve
much, but owing to his intervention he
managed that the question should be
examined somewhat more closely. Not-
withstanding this Telefunken carried
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the day and a definite installation was
sent by a convoy, which, however, was
discovered by the English and had to be
unloaded. Then it was that the convoy
had to return—officially it was stated
that a consignment of paint of German
manufacture had to be unloaded. The
Minister, however, judged it necessary,
in order not to spoil Telefunken’s
chances, to report that a Dutch wire-
less set, against the transit of which no
objection could be raised, had had to pe
unloaded.

Now work is proceeding actively for
the completion of both stations. Mala-
bar is being made much more power-
ful and will reach 2,400 kilowatts,
whilst the best French stations only use
1,500 kilowatts. Telefunken, however,
is against this, and is only willing ro
go to 400. Luckily one is not holding
entirely to that system since if it does
not fulfill the demands made upon it,
the contract will be broken. It will,
however, probably be removed to Mala-
bar, and on behalf of the Telefunken
Company a power station is being built
at Dajeub-Kolot, on the Tjitaroem, the
building of which alone will cost the
fabulous sum of three hundred thou-

sand guilders,
- ] -

WIRELESS TELEPHONES ON
JAPANESE LINERS.

Tokio papers state that wireless tele-
phones are to be installed on the Toyo
Kisen Kaisha passenger liners trading
across the Pacific from San Francisco
to Yokohama. Arrangements are also
being made to connect up these steam-
ers, when at sea, with the public tele-
phone exchanges at Tokyo and Yoko-
hama via the wireless apparatus. Ocean
passengers will thus be able to speak
direct to their friends at home.
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A Competition for
Commercial Wireless Operators

THT

S

ANY of the problens
of radic communic4-
tion depend for their
solution upon data col-
lected by competent

observers n all parts of the world
Given a mass of reliable information the
scientist can attack it, trace laws or de-
parture from laws, and probably arrive
at a satisfactory hypothesis, but if he
cannot travel widely, if he has at his
disposal only facts relating to the parti-
cular part of the world in which he
lives, he is badly handicapped. Before
Darwin produced his epoch-making
Origin of Species he spent twenty years
in gathering data from naturalists, breed-
ers, horticulturists and hunters in almost
every country under the sun.

On page 331 of this issue there begins
an article written by Dr. W. H. Eccles,
who is well-known to most radio work-
ers, in which he describes how wireless
operators may render valuable assistance
to those who make it their business to
study the unsolved puzzles connected
with wireless. The article has been
written specially for the purpose of our
competition and is intended as a guide
to competitors as to the line of work 1o
take up. The rest of the article will
appear in our October number which
will be published on September 25th.
After having read the whole article
make up your mind what work you can
best perform and submit your results in
the most suitable form, that is, as article,
chart, schedule, curve, or list, or a com-
bination of these.

(1) On the front cover of the Sep-

tember and October numbers will be
found ‘a coupon bearing the words,
“W.W. Competition,” and the name of
the month. “These coupons must be
fastened to a covering letter containing
the name and address of competitor,
name of wireless station he is employad
on, and the name of his employer; this
letter must accompany the work sent in.

(2) Results are to be sent in an
envelope or cover, marked * Competi-
tion,” to the Editor, WIiRELEsS
WorLp, 12-13 Henrietta Street, Strand,
London, W.C.2.

(3) All manuscripts must be sent to
the above address so as to reach it not
later than January 7th, 1920,

(4) Manuseripts must be plainly
written, one side only of the paper
being used.

(5) No correspondence, either before
or after the publication of the winners’
names, can be entered upon.

(6) First prize, twelve guineas; se-
cond prize, six guineas; four consolation
prizes, each consisting of Dr. Fleming's
new book, entitled The T hermiomic
Valve and Its Developments in Radio-
telegraphy and Telephony, and Mr.
Philip R. Coursey's Telephony without
Wires.

(7) The selection of the prize-
winners will be made by Dr. J. Erskine-
Murray and the Joint Editors of the
WirerLess WorLp, and the names of
the successful competitors will be pub-
lished in the WirerLEss WorLp for
March, 1920.

(8) The decision of the editors shall
be final.
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EFORE the war the British

Association Committee

Radiotelegraphic Investigation

had started a scheme of investi-

gations of a kind that could he
carried out-by operators and amateurs,
and had collected a great deal of infor-
mation.  Most of this was greatly
affected by seasonal changes and many
of the phenomena observed probably
vary from year to year. But the
scheme had not been in operation a Full
twelve months at the tme the war
broke out and stopped it. Consequently
a great deal of the potential value of
the work already done was lost. It is
in the power of operators to resume A
number of these investigations, though it
is not yet certain that the B/A. Com-
mittee will again embark upon so com-
prehensive a scheme. The public-spirited
enterprise now being initiated by THE
WireLEss WoORLD promises to stimu-
late the prosecution of similar researches
and to inaugurate others of a kind not
possible to amateurs even if the ama-
teur were at present free to begin work
again. The professional operator s,
apart from his opportunities for develop-
ing personal skill in the use of his appa-
ratus, in a position of great advantage
over the amateur in the respect that his
station and his wireless gear form a very
distinct, constant and full-size unir, such
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Wireless Telegraphy Problems

for Operators

By W. H. EccrEs, D.5c.

Tkis article has been specially written by Dr. Eccles for the
purpoie of showing inlending compelitors
described on p. 330) the fields which are open to them for research.
The article is infended to be suggestive only, and competitors need
wol consider themselves necessarily bound to work on the lines

for-

(see  Competition

LR EREEEE R O PR T

||I1I||1 IR ||I|||l|||1H|||H|I|H_

as few amateurs can hope to possess.
Besides this, the station of the sea-going
operator moves about, and therefore
affords excellent opportunities for the
measurement of the variation of the
strength of signals with distance and
similar investigations usually beyond the
reach of the amateur.

In attempting to give an outline of
the experiments and investigations pos-
sible to the sea-going operator, it 1s
necessary to fulfil the conditions that
these shall not interfere with his traffic
duties or involve derangements of his
apparatus, Even with these limitations
a great deal of most useful work can
be done. In this article I need only
refer to two classes of investigation, one
directed to the study of the influence of
natural phenomena on the propagation
of signal waves, the other class dealing
w:'th the disturbances called variously

* strays,” ** static,” ** atmospherics,” or

x! l‘
fufluence of Natural Phenomena on the

Propagation of Signal Waves.

Problems under this heading will
usually be studied by observations on the
variation of the strength of signals
transmitted from some regularly-work-
ing station running under reasonably
constant conditions. For example, time
signals and press messages from the van-
ous high-power stations can be observed

UNIVERSITY OF MICHIGAN
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regularly at fixed stations, and the effects
of the phehomena mentioned below
studied as regards their influence on the
propagation of the waves, The sea-
going operator, by similar observations,
can hope to contribute to the establish-
ment of the laws connecting distance
and strength of signal from the same
transmitting station., The natural phe-
nomena principally concerned fall into
two groups, one concerned with atmos-
pheric action, the other with physical
geography. _
Variations due to Atmospheric Actions,

‘The most prominent of these are
those due to the daily journey of the
sun across the sky and, to a less extent,
to the motion of the moon. The in-
fluence of the sun is enormous; the
range of a station is far greater by night
than by day and every sunrise and sun-
set brings about very striking phen-
omena. The atmosphere seems to he
less transparent in the day than in th=
night and seems to be very opaque on
occasion in the twilight band. Wireless
experience taken alone suggests that
ultra-violet or similar “ ionising rays "
from the sun give the air the property
of absorbing the signal waves or of
deflecting them; and from what is
known of the action of such rays on
rarefied gas, it seems likely that the lay-
ers of the atmosphere between 10 and
40 miles high are involved. At sunset
these layers of the air begin to lose their
property but other higher layers, appar-
ently at a height of about 40 miles re-
main possessed of the deflecting powers
and appear to act beneficially as reflec-
tors of the wireless waves. Continuous
observations of the times near sunset
and sunrise when the change from day
to night conditions takes place could
not fail to be of help in the under-
standing of these facts,

Besides these regular variations there
are the variations known as “fading.”
The cause of this is quite unknown and

SEPTEMBER, 1919

15 not likely to be discovered except by
careful observing-and Tecording of the
facts. Probably the records obtained
this way would have to be compared
with the records of magnetic observa-
tories, for the regular diurnal varations
of the earth’s magnetic field seem 1o
be closely connected with the electrical
conductivity of the layers of the at-
maosphere less than 50 miles above the
earth.

There is evidence that the atmosphere
at even less than 10 miles from the
earth has its effect on signals. Clouds
and moisture may have an influence and

great storms such as tornadoes and

cyclones certainly do. But it 15 very
uncertain, still, whether the layers
above 60 miles high come into play in
wireless signalling either during the day
or the night. The best way of settling
this point is to observe, whenever pos-
sible, any effects apparently exerted hy
auroral displays. The aurora is never
below about 60 miles, and as it 1s an
electrical phenomenon, it may be ex-
pected to exert some influence on elec-
tric waves if indeed they go so high.
Those observers who have the oppor-
tunity should therefore observe both
long and short distance signals when an
auroral display 1s in progress—perhaps
in this way it might be settled whether
waves from a far distant station travel
to greater heights than waves from a
relatively near station. In passing, it
may be noted that all the great mag-
netic storms are associated with auroral
displays, and the navigating officer on
a ship usually knows when a magnetic
storm is in progress. Such storms may
last more than a whole day. They
produce great disturbances in submarine
and land lines, but no one has yet de-
tected any influence on wireless,
(To be continued. )

publisad s ovr "Oviober wumber om Sept. 25tk
Compelitors will thus have approximaicly threa
months in whick to prapars their papers. )
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AIRCRAFT EXHIBITION AT
AMSTERDAM.

Through the enterprise of the Dutch
Government an Aircraft Exhibition was
opened at Amsterdam on August
ist, at which most of the leading
Brivish Aircraft Manufacturing Firms
are exhibiing.  Marconi’s Wireless
Telegraph ~ Company, Ltd., show
their standard Transmitting, Receiv-
ing and Direction-Finding Sets for
Aircraft, as well as a certain amount
of Field Station Apparatus. The most
interesting feature of the Marconi Com-
pany’s Aircraft exhibits is the new
10o-watt Aiarcraft Telephone Trans-
mitter. This set has a range from air
to ground of from 8o to 100 miles,
using 70 feet masts and a standard three-
valve receiver on the ground. The
Direction-Finding Apparatus displayed
15 of a similar type to that sup-
plied to the transatlantic Handley-
Page machine which gave such success-
ful results on the vovage of that machine
from Newfoundland to Nova Scotia.
In addition to the apparatus shown on
the Stand there is a standard Tele-
phone  Ground Transmitting Sta-
tion in the Exhibition Grounds, and
arrangements have been made for prac-
tical demonstrations of both the Direc-
tion-Finding and Telephony Sets for air
to grdund and ground to air communi-
cation. This means that passengers tak-
ing trial flights will be able to ralk with
their friends on the ground, and wice
versa.

] L] L]

REMOVAL OF CENSORSHIP.

The censorship was abolished, so far
as British controlled cables and wireless

telegraphs are concerned, from md-
nizht on July 23rd-24th. Telegrams |
will now be accepred without restriction
to all British possessions, to the United
States and Possessions, and generally to
all parts of the world, with the excep-
tion of the following countries in which
restrictions have not yet been abrogated
by the authorities concerned :

Germany, Austria, Hungary, Bul-
garia and Turkey (including Palestine,
Syria and Mesopotamia), France and
French Possesions, Greece, Roumania,
and Kingdom of Serbs, Croats and
Slovenes, Czecho-Slovakia and Poland,
Finland, Esthonia, Lithuamia, Russia
(including Caucasus and Russia in
Asia), Norway, Sweden and Switzer-
land, Japan, Honduras, Argentina.

The Postmaster-General is in com-
munication with the Administrations of
these countries, and a further announce-
ment will be made when the existing
restrictions on telegraphic correspon-
dence with any of them are abolished.

MARCONI'S WIRELESS TELE-
GRAPH CO., LTD., v, THE
POSTMASTER-GENERAL.

On July 25th, Mr. Justice A, T,
L.awrence delivered his award in the
arbitration prm:ued:'ngs between the
above-mentioned parties, In awarding
the Marconi Company £590,000, he
said, “ [ only want to say with regard
to it that that is my estimate of the
present worth of all the royalties the

Company would have recovered under

the contract. [ have excluded from

consideration, as by order directed, the
letter of January 1st, 1915, and I have
not diminished the amount by any con-
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sideration of the probability or other-
wise of Marconi patents being employed
in commercial wireless in the future.”

THE MARCONI WIRELESS
TELEGRAPH CO. OF
AMERICA, ». THE ATLANTIC
COMMUNICATION CO,

Judgment has been obtained by the
first-mentioned hArm in its action, the
subject of which was the use of the
audion, which was held to infringe the
Marconi Co's. Fleming patent of Nov.
sth, 1gos. The Atlantic Communica-
tion Co. before the war operated the
notorious station at Sayville,

THE NEW WIRELESS
GRAPHY BILL,

Lord Somerleyton’s Merchant Ship-
ping (Wireless Telegraphy) Bill, which
requires every passenger and cargo
steamer of 1,600 tons and upwards to
be equipped with wireless telegraphic-
apparatus, has passed the third reading.

TELE-

L ] L ] -

WIRELESS CLUB NOTES.

THe WIRELEsSS AND EXPERIMENTAL
ASSOCIATION,

The Amateur Wireless Alliance, late
of Peckham Rye, S.E., has been re-
organised under the name of the Wire-
less and Experimental Association, with
headquarters at 16, Peckham Road,
Camberwell, 5.E.

Mr. F. H. Gribble, 48, Surrey
Square, Walworth, S.E., has been ap-
pointed Secretary, and will be glad to
see any visitors at the Club’s headquar-
ters any Woednesday evening at 7
n'clock.

A strong committee has been drawn
together, and London readers will no
doubt find many of their old wireless
and experimental friends attached to
this new Association.

SEPTEMBER, 919

THree Towns WireLEss CLUB,

Suly 3rd.
A Morse practice was followed by a
general discussion. A member sug-

gested an exhibition of home-made
apparatus, and this will probably be
arranged soon. A feature of the even-
ing was the reading of some translations
from an American Amateur Wireless
Journal.

July p'l.li!.

The Club met at the Plymouth
Chambers. Mr. J. Jerritt presided. Mr.
L.ock, one of the members, gave an in-
structive lecture dealing with induct-
ance, capacity, and tuning as applied to
Wireless Telegraphy.
fuly 17th.

Mr. Jerritt presided. Mr. Voss lec-
tured on the “ Difficulties likely to be
encountered by Amateur Wireless
Men,” dealing more especially with
receiving circuits and their construction,
also the difficulties encountered in erect-
ing efficient aerials in a small space,
Suly 241k,

Mr. Jerritt presided. Mr. Lock gave
a most interesting lecture on “ My
First Wireless Apparatus,” starting on
the coherer and bell, and working up
to his pre-war instruments. Some inter-
esting sketches of his proposed C.W.
set were shown and explained.

The Club will be pleased to welcome
visitors and to enrol new members.
All communications should be sent to
W. Rose, Hon. Sec., 7 Brandreth Road,
Compton, Plymouth.

L] L -

NortH MipprLesex WireLess CLue.

The 215t meeting of the Club was
held at Shaftesbury Hall, Bowes Park,
on July 15th. In spite of a num-
ber of the members being on holiday
there was a very fair attendance, and
the meeting was quite a success.

The first part of the evening was

devoted to the business of electing the
Officers of the Club for the year. The
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President, Mr. A. G. Arthur, and the
Hon. Secretary, Mr. E. M, Savage, in
accordance with the rules of the Club,
retired automatically at the end of their
year of office, and were eligible for re-
election.

Mr. Arthur was then again proposed
as President by Mr. Midworth and
seconded by Mr. Green, and there being
no other member proposed for this ofhce
Mr. Arthur was duly elected.

Mr. Savage was again elected as Sec-
retary, and Messrs. A. W. Hulbert, L.
C. Holton, and W. Gartland offered
themselves to serve on the Committee,
and were duly appointed,

‘T'he President, in the course of his
remarks, which by their dry humour are
always keéenly appreciated by the mem-
bers present, drew attention to the fact

Mercantile Woeless Telegrafhis's in the Thames Pagea

that the Wireless Officer on board
H.M. Airship R.34, Lieut. R, F. Dur-
rant, was a member of the Club, and up
to the outbreak of War had served on
the Committee and had always been o
live member. Before joining the forces
his work was in no way connected
with Wireless or Electricity, but the
knowledge gained in pursuit of his
hobby had enabled him to take respon-
sible positions in the Wireless Service.
Mr. Arthur said that he was sure the
members would feel proud that a mem-
ber of the North Middlesex Wireless
Club was numbered among the officers
of the R.34.

Particulars of the Club may be had
from the Hon. Secrerary, Mr. E. M.
savage, * Nithsdale,” Eversley Park
Road, Winchmore Hill, N.

Herbart F. Baldwin.
uif, .-ll,g'l.t.! ith, 19719,

Their boat is the ome immediotely behind the Tug,
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HEN, on July 1gth, a
representative  body of
the Empire’s forces
marched through Lon-
don in celebration of
peace and victory, twelve wireless opera-
tors of the Mercantile Marine took a
well-merited part in the procession,
" These men and their colleagues shared
equally with seamen the risks of keep-
ing the seas, and in very many cases paid

Fhota by

l11{] '.'||” ||

The Vlctory March
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with life and limb the price of duty
faithfully done. Even after repeated
mrpednlnga they did not hesitate to go
vet again into the danger zones strewn
with mines or infested by (German sub-
marines, and what the Empire owes to
them can be neither calculated nor paid
for. We have much | pleasure in
reproducing a phntngraph of nine of
the gentlemen who took part in the
march.

Toplecal Press.

Standing (left 1o right)=—5. A. SorreLL, E. A. Wartkinson, M. Frawrey, C. H. DURRAKXT.
Inset (top)—W. S, SutHerLaxp, H. Sturpy, H. E. MuLLEY.
Inset (bottom)—F. ]. H. Brign, A. DiNspALE.
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= The Theory of Valve Rectification

; By W. S. Barrell.
ST T T e

LRI

(Cenlonacd frem August Number.)

GRID CURRENTS.

N our study of the tlemmmry

principles governing rectification

by the three-electrode valve, we

have, up to the present, only con-

sidered one class of curve, namely,
tnat produced by plotting the current in
the anode circuit against grid voltage.
So far we have been chiefly concerned
with the anode current, any currents
which might flow in the grid-hlament
circuit having been neglected.

It will now be necessary to consider
the phenomena taking place in the lat-
ter circuit, for, as will be shown, under
. certain conditions currents will flow
which have an important bearing on
rectification. Whether the current in
the grid circuit flows continually in one
direction or whether after a time “t
changes in direction will depend upon
certain points which will be discussed
later.

The first point for consideration is,
what is the effect, if any, on the grid
current when the potential of the grid
is varied, and this can most easily be
studied from a curve in which gnd cur-
rent is plotted against grid voltage.

A circuit should be set up as shown
in Fig. 10, which is essentially the same
as that utilized for obtaining the grid
voltage-anode current characteristic, but
with the addition of a micro-ammeter
Ma inserted in the grid-hlament circuit.
Using the scheme of connections shown
in the diagram it becomes quite easy to
take the readings for the grid current
and anode current curves simultaneously
should both be required.

It was mentioned above that under
certain conditions the grid current might

change in direction, and therefore it 1s
preferable that the zero position of the
micro-ammeter needle be adjusted to
somewhere near the centre of the scale.

Fig. 10.
“I'his condition will cover the case of all
valves whether hard or soft, but ar the
moment, we shall continue to deal with
hard valves unly, and for these it is not

so necessary that this adjustment be
made as all the readings will be in one
direction, The advantage of the cen-
tral zero will be shown when dealing
with soft tubes. .

Referring to Fig. 10, the voltmeter,
V, will indicate the potential of the grid
with respect to the negative end of the
hlament and, as this may be either nega-
tive or positive, an instrument with a
central zero is advocated. The ordinary
voltmeter could of course be used, but
then the leads would have to be reversed
when changing from negative to posit've
values and vice versa. The anode cur-
rent is measured by the instrument A,
and the readings of Ma will show the
current and its direction in the grid cir-
cuit. Commencing then with the po-
tentiometer slider at X, readings of all
instruments should be taken at, say,
every half volt (as recommended whan
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taking the Fleming WValve curve®)
until the slider is at Y.

Three sets of figures will thus be
obtained : (1) Vilues of grid voltages;
(2) Anode current; (3) Grid current,
and the curves may be plotted as shown
in Fig. 11, A and A,. As the grid cur-
rents are 5o much smaller than the anode
currents the curve A, has been drawn
to a larger scale.

Fig. 1.

A study of these curves will reveal
several interesting facts. First of all, it
will be noticed that the anode current
commences much earlier than the grid
current, and in fact reaches a compara-
tvely high value before a current starts

in the grid circuit. Secondly, it will be
seen that from B to C a current is flow-
ing in the anode circuit, but not in the
grid circuit. Thirdly, the grid current
curve has a sharp bend somewhat simi-
lar to the bend in the anode current
curve. ‘The dotted curve A, has been
added to show the effect of increasing
the anode voltage. The curve is seen
to be raised vertically, but it should be
noted that the grid current curve is
practically unaffected by the increase in
anode voltage,

GRID CURRENT AS AN AID TO
RECTIFICATION.

The method of using the valve as a
rectifier working at the bend of the
anode characteristic, D F;g 11, has al-
ready been considered and it is now sup-

. WmELEsE WI:H!LLJ, July, :g:g, p. 18z,

SEPTEMBER. 1919
posed that the grid potential is increased

so that normally the valve s working
at the point X Fig. 11. The slope of
the curve at this point s much greater
than at the point D, and therefore i
follows that any given voltage variation
on the grid will now give a greater
variation in anode current. It is to be
noticed, however, that we are now
working on the straight part of the
curve, and at first sight it would appear
that, from the effect of an incoming
oscillation, the increase in anode current
due to the positive half waves would be
exactly equal to the decrease due to the
negative half waves. It follows that
under these conditions the normal cur-
rent through the telephones would re-
main unaltered, and no signal would
be heard. A further reference to Fig.
11 shows that normally the grid poten-
tial is at such a value that the grid cur-
tent 15 vero. [ he negative half waves
will reduce the potential of the grid
and consequently the current in the
anode circuit, but the positive half waves
will increase the grid potential to the
point at which a current flows in the
grid circuit.  Let us consider this action
a little more closely. The circuit is
shown in Fig. g* from which it is seen
that the oscillatory circuit is shunted by
the grid and filament circuit of the
valve. When the grid assumes its nor-
mal potential no current flows in this
circuit and the resistance of the shunt
is infinite. When a current flows in
the grid circuit, however, the resistance
of this shunt falls and since the damp-
ing of the oscillatory circuit depends
largely upon the value of the shunted
resistance, the latter may fall sufficiently
low to damp out the pmitive half waves,
In this way the variations in the anode
current will not be equal on both sides
of the point X, and in fact will be much
greater for the negative half waves, As

" Wmnass WorLp, August, rgig, p. 246
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the effect of these is to decrease the
anode current the mean value will be
reduced, and consequently a signal will
be heard in a telephone connected in
the anode circuit. We may thus look
upon the oscillatory circuit as being
shunted by a variable resistance (the
value) which varies from infinity to a
comparatively low wvalue.

CUMULATIVE RECTIFICA-
TION.

The circuit shown in Fig. 12 will
now be considered and should be com-
pared with that shown in Fig. g*. It
will be noticed that the grid potentio-
meter has been omitted, the lead from
the lower end of the oscillatory circuit
being connected direct to the positive
end of the filament battery. Further,

T—

Fig. 12

in the lead to the grid a small condenser
C, has been inserted which 15 shunted
by a high resistance R. Suppose this
circuit to be coupled to a suitable aerial
system. An incoming wave train will
produce oscillations in the circuit LC
which are rectifed between the filament
and grid of the valve. The rectified
current will charge up the condenser C,,
the side connected to the grid receiving
the negative charge. This will be
readily understood, remembering that
electrons are minute negative charges.
The negative charge thus produced on

. WIHII,F._EEWUHLE. August, 1919, p. 246, a

the grid decreases the flow of electrons
to the anode. In consequence a reduc-
tion of current in the telephones con-
nected in the anode circuit takes place

and a signal is heard.

It has been shown that the effect of
a wave train is to impart a powerful
negative charge to the grid, and before
the valve is in a condition to detect any
subsequent wave train this negative
charge must be neutralized, thus allow-
ing the potential of the grid and con-
sequently the anode current to resume
their normal values,

In hard tubes such as we are con-
sidering there is so little presen:
that the charge cannot leak off through
the tube and the necessity of the grid
leak becomes apparent. When the
oscillations cease a current from the fila-
ment battery flows through the resist-
ance R, neutralizing the charge on the
grid. The valve re-assumes its normal
state and 15 then ready to detect the
next wave train. | he cumulative effect
of a wave train causes a sfgn:-ﬂ in the
telephones by decreasing the anode cur-
rent which, by the action explained,
rises to 15 normal value ar the end of
the train.

As soft valves are now but little used
only a very brief explanation of some
of the more important phenomena will
be given,

In Fig. 13 is shown the grid current
curve of a soft valve, Comparing this
with curve A, Fig. 11, a very striking
difference will be noticed. In the case
of the hard tube the curve is entirely
above the horizontal axis, but in the case
of Fig. 17 1t will be seen that part is
below. In the latter case the micro-
ammeter Ma (Fig. 10) first gave a de-
flection in one direction which increased
up to the point A. It then decreased
to the point B where it changed sign.
That part of the curve above the axis of
V denotes a current from the filament
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Fig 13

to the grid, and that below the V axis
is a measure of the current flowing from
the grid to the filament. The fact then
that the curve in Fig 13 is partly below
the horizontal axis shows that for poten-
tials up to B the grid receives more posi-
rive than negative electricity through
the valve. This can be shown as fol-
lows: When studying the phenomena
of hard valves the moving electrons only
had to be considered, but in tubes con-
taining gas the effect of the positive ions

SEPTEMBER, 1919

has to be considered in addition to the
electrons. By reason of the anode
potential the electrons will travel at the
highest speed in the space between the
grid and the anode. The valve being
soft, the swiftly moving electrons will
ionize the that is, will split up the
molecules by collision into positive ions
and electrons. Due to the attraction
between unlike charges, the positive
ions will move towards the filament, the
newly formed electrons joining the
original electron stream to the anode.
Some of the positive ions will, however,
be intercepted by the grid which may
therefore receive more positive than
negative electricity as shown by the
curve, Fig. 13.

For a given high tension anode volt-
age the softer the tube, i.e., the greater
the number of gas mnl:-:ul:s, the greater
will be the dip below the axis of V. It
can further be shown that provided the
pressure of gas be constant the position
of the bend in the curve depends upon
the nlament temperature and the poten-
tial of the anode.

If the anode potential is too high
for the valve the positive ions will en-
tirely neutralize the space charge; the
electron flow to the anode will be very
heavy and a violent blue glow seen :n
the tube. In this condition the valve 1s
very insensitive as the control by small
voltage changes on the grid is lost.

WIRELESS AND THE INTERNATIONAL COMMISSION FOR
AlIR NAVIGATION.

The following is an extract from the
regulations framed by the International
Commission for Air Navigation.—

Wireless apparatus must not be car-
ried without a special license issued hy
the State whose nationality the aircraft
possesses, but every aircraft used in pub-
lic transport and capable of carrying ten

or more persons shall be equipped with
sending and receiving wireless apparatus
when the methods of employing such
apparatus shall have been determined by
the International Commission for Air
Navigation

The Cnmnﬁmiun may later extend
the obligation of carrying wireless
apparatus to all other classes of aircraft.
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THE FAIRLEAD.

This consists of a metal tube (Fig. 15)
with an insulated top portion fitted
into the floor of the nacelle
and forming a guideway for the
aerial wire coming from the winch or
reel. The aerial on leaving the fair-
lead swings backwards owing to the
velocity of the plane, and takes for
some distance a path roughly parallel
to that of the bus, being thereby forced
into good electrical contact with the
metal tube of the fairlead. The aernal
lead from the set is connected by =
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Fig. 15,

Aircraft Wireless Section
Edited by J. J. Honan (late Lieutenant and Instructor, R.A.F.).

These articles are intended primarily to offer, as simply as possible, some
useful information to those to whom wireless sels are but auxiliary
* gadgels 7 in o wider sphere of activity.
they may alse prove of interest lo the wireless worker generally, as
tllustrating types of instruments that have been specially evolved to meet

the specific needs of the Awalor.

AIRCRAFT WIRELESS SETS.

The No. 1 TransmiTrErR— (Continued).

Fittings and Accessories.

e e e

It is hoped, however, that

R T

screw to a Hanged part on the top of
the tube, as shown, thus forming the
equivalent of the “lead in™ on a ground
set. It is a good plan to protect the
top of the fairlead by a wooden or rub-
ber block or shield, so as to save it from
damage by the feet of the pilot or
operator.

EARTHING.

The earth lead from the set should
be connected to as much of the metal
work of the bus as possible.  These
parts constitute the capacity earth of the
systemn, and the larger this can be made
the more favourable will be the “form
factor” of rhe aerial circuit. A good
earth is obtained by running a couple of
copper strips along the longerons and
* bonding " all metallic parts. In addi-
tion to giving the maximum capacity,
this arrangement considerably reducss
resistance losses in the earth circuit, and
increases radiation efficiency.

AERIAL WINCH OR REEL.

This is usually fitted on the left-hand
side of the operator, at a suitable height
for convenient manipulation. It is a
simple matter to let the aerial down,
but winding it in is somewhat more
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fatiguing, particularly if the operator s
forced into a cramped position whilst
doing so. Consideration given to this
point will save much heat and ill-
temper in the air,

The reel is fitted with a spring band
brake which in the normal position
holds it against rotation. The fixed end
of the aerial is secured to the drum of
the reel by a short piece of cord or

gut.
DROPPING THE AERIAL.

In letting the aerial out it is sufficient
to free the band brake by pushing in
the spring-pressed spindle until it drops
into a catch which holds the spring in
compression and leaves the reel free to
rotate,

The weight of the plummet then
causes the aerial to unwind. [t is ad-
visable to brake the reel slightly with
the hand in order to avoid too rapid a
descent, as, if the plummet is allowed
to drop quite freely, it will probably
snap the cord by which the end of the
aerial wire is fastened to the drum of
the reel, in which case the role of the
wireless gear will become purely orna-
mental so far as that particular trip is
concerned.

WINDING-IN.

Winding-in should be done as steadily
as possible, The plummet will sway
and jerk considerably as it comes
in, particularly towards the end of the
operation, and if it is subjected to extra
strain by a too energetic operation of
the reel handle will probably part com-
pany with the aerial, more especially if
it is brought home with a nasty jar
against the fairlead or guide. As it is
of lead and weighs two or three pounds,
the mishap is one which does not add
anything to the popularity of the air-
man, particularly when it occurs over a
crowded landscape,

SEPTEMBER, 1919

A piece of thick rubber tubing fitted
over the part where the plummet is
spliced or fastened to the aerial serves
to buffer the final shock as the plummet
comes home, and is a safeguard well
worth utilizing,

RE-WINDING AFTER USE.

It is difficult in winding-in to en-
sure that the layers of wire are laid
evenly and regularly on to the drum of
the reel. Unless this is done, it is not
safe to drop the aerial, as previously
described, on the next flight, as in the
rapid descent the wire would probably
tangle and get jammed. It should
therefore be a standing rule to have the
aerial unwound after each trip and care-
fully and neatly re-wound on the
ground ready for the next ascent.

THE HANGING AERIAL.

Altogether the hanging aerial is a
messy and inconvenient arrangement,
but unfortunately there is, as yet, no
practical alternative for transmitting
purposes,

It is otherwise in the case of recep-
tion, where the use of the loop aerial
is becoming general.

SUMMARY.

In a general overhaul of the wireless
installation of a bus, the following points
are worth attention : —

see that the Fairlead is clean and not
choked up with mud from the boots of
the last operator,  Also see that the
bottom edge is not too grooved by the
aerial wire to cause possible sticking or
Jamming in the notch,

Examine the band-brake spring on
the winch, and see thar the brake has
sufficient grip and has not worn loose.

Look at the gut or cord fastening the
aerial to the winch, and see that it is
not frayed or liable to give should the
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aerial be “inadvertently” let out with a
run,

See that the plummet is securely
spliced or secured to the end of the
aerial,

Take care that the aerial has been re-
wound on the ground after the last
flight, so that the coils lie neatly around
the axle of the drum, ready to come off
smoothly when the aerial is dropped in
the air.

Take a general look at the wiring
with particular attention to the earthing,
safety plug, and key contacts (also
signal lamp contacts, if used).

Test accumulators on load, and see
that they are not placed in a position
where the terminals may possibly be
short-circuited by contact with metallic
parts of the bus.

In runing over the transmitters, see
that all terminals and connections are
O.K.; test the make and break—see
that it is not “sticking.” T'ry spark-
gap adjustment. See that locking
screws for gap and break are tight
Examine helix clips. See that closed
circuit is correctly adjusted if working
on given wavelength. Make sure that
aerial is of proper length or is properly
marked in accordance with previous
calibrations of wavelengths for the bus
in question, and that the operator knows
what coupling to use with the given
wavelength.

If after all this the wireless set poes
wrong in the air, the first step should be
to disintegrate it with a coal hammer,
and the next to seek some other more
interesting vocation in life.

(To be continued. )

TESTS OF X-STOPPING DEVICES.

PAPER by Major G. O,

Squier communicated to

the Franklin Institute de-

scribes an investigation of

various arrangements for
improving reception through atmos-
pheric interference. The chief con-
clusions arrived at from these tests
may be summarised briefly as fol-
lows :—Tests carried out with frame
aerials showed conclusively that they
did not possess any advantage over the
horizontal aerials, the ratio of signal
strength to X-strength not being im-
proved, while at times the signals on the
frame aerials were prohibitively weak.
Both audio and radio balancing between
two frame aerials at right angles were
tried, but without success. Simultane-
ous photographic records of X-impulses
received on two loops at right angles
to one another showed that the extrane-

ous disturbances did not occur simul-
taneously in two mutually perpendicu-
lar planes. A screened horizontal aerial
was also tested, the screen consisted f
loops of copper wire spaced at equal dis-
tances along the horizontal aerial, con-
nected together by high resistance wires
and earthed at several points. Repeated
tests showed that this screening system
possessed no advantages.

Enclosing the horizontal aerial in a
covering of insulating material of low
specific  inductive capacity likewise
showed no improvement. The signal
strength obtained on an aerial com-
posed of copper wire netting showed no
improvement in the ratio of signal
strength to X-strength, as compared
with horizontal aerials while at the
same time the signal strength on the
wire netting aerial was very low.
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SIS

R.34 WIRELESS,

HE responsible wireless

personnel of the Royal. Air

Force is to be congratulated

upon the excellent results

obtained during the R.34's
transatlantic trip. It is no exaggera-
tion to say that all previous records of
wireless work in the air have been sur-
passed. In addition most valuable ex-
perience has been gained which will
bear fruit in good ume for the better-
ment and advance of aero-radiology
generally.

The airship carried two transmitters.
One a CW. valve set (Service type 15)
for long-range work, and the other a
Marconi Spark set. The former worked
on a normal wavelength of 1,400
metres, the latter on 600 metres,

A telephony set, and a radiogonio-
meter installation for direction-finding
in the air were also aboard.

The receiver, in particular the small
Service type Tf gave some remark-
ably efficient results.

Some of the distances covered both in
receiving and transmitting are set out
in the accompanying chart which gives
a more illuminating illustration of the
work done than could be set out in
umpteen weary words,

It is a most encouraging record and
well worth a careful examination by
those of our readers who are interestsd
in the aviation field of wireless achieve-
ment.

The following is extracted from an
official announcement by the Air Minis-
try on the work done during the out-
-ward voyage.

The Royal Air Force Station at
Dundee exchanged signals at 1,000
miles. The R.34 sent messages that
were read by the Air Ministry at 1,100

TR
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miles, by Wormwood Scrubbs at 1,135
miles and by Ballybunion at 1,600 mﬂc&
In one case, when the alrsh:p was
approaching America, a signal was sent
to her from the Air Ministry through
the Marconi Station at Clifden, and a
reply was received viz 5t. John's, Glace
Bay, Clifden and Marconi Huus:, and
thence fo the Air Ministry all in twenty
minutes

The credit of being the mist R.ALY.
Wireless Station to * pick up ™ the
R.34 on her return trip belongs to the
Mullion Station, which received sig-
nals from R.34 a few minutes before
this was accomplished by East Fortune
and the Air- Ministry Station.

This information was not available
until too late to include it in the chart.

AN APPRECIATION.

The following letter of thanks, ad-
dressed by the Air Ministry to the
Management of the Marconi Wire-
less Telegraph Company, is published
apropos of our remarks last month re-
garding the amount of wireless work
involved in collecting the necessary
meteorological data, and in otherwise
contributing towards the success of the
recent transatlantic fights :

“I am commanded by the Air
Council .0 express their thanks for
the valuable assistance vour company
rendered in connection with the re-
cent. transatlantic Flights by H.M.
Airship R.34. The generous and
liberal use of your high-power sta-
tions, Clifden and Glace Bav, toge-
ther wu:h the work undcrmken spon-
taneously by Cape Race Smation,
contributed largelv to the success of
these flights, and the Air Council
gee-tly appreciates the wholehearted
manner in which vour company put
its entire and elaborate organization
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at the disposal of the Air Ministry.
* The promptitude, too, with which
all trafic undertaken by your Com-
pany, in this connection, was dealt
with was most creditable.”
I am, sir,
Your obedient servant,
(5gd.) W. A, Rominsox,

‘:!TA.TIC": E}'L'I EACGRDINARY .
statics are generally the bugbear of
the poor W/T. Operator only but
apparently during the R.34’s trip the
whole personnel aboard became more in-
tmately acqumnred with the properties

of tll:crnmn. in bulk than they altoge-
ther relished,

Following the text-book method of
accumulating charges by rubbing to-
gether non-conducting substances of dif-
ferent material, the airship in friction
with the surrounding atmosphere col-
lected quite a lot, sufficient, at all events,
to raise her potential to a value that was
more than good for her at times.

Theoretically this charge should not
have proved troublesome except in the
event of meeting a passing cloud loaded
up with the opposite quality, in which
case the ensuing discharge might, with
the assistance of the cargo of 2 million
cubic feet of hydrogen, have caused
quite a considerable spark.

Phato by

Topical Press
The k.34 Landing in Rooserelt Field, Mineola.

345

UNIVERSITY OF MICHIGAN



THE WIRELESS WORLD

Actually, however, whilst stopping
short of causing a catastrophe, the super-
fluous freight appears to have fully
maintained its characteristic “‘static” re-
putation by making itself a most thor-
ough nuisance to all in the neighbour-
hood.

According to Faraday any such in-
duced charge should have been purely
superficial, and should have resided re-
spectably on the exterior surface of the
vessel, but according to the crew who
ought to know,
it did nothing of
the kind. In fact

several * other
ratings ”  com-
plained of be-

ing electrocuted
with some seve-
rity, whilst the
climax w as
reached when, as
the record states,
* one of the offi-

cers, on putting
his hand into a
bowl of water to

wash, received
a sharp shock.”
Everyone  wili
agrec that this
was most un-
becoming  con-
duct, and it s
understood  that
the whole matter
1s being invesu-
gated with a
view to the
necessary disciplinary action being taken.
This may or may not have the re-
quired effect, but at all events it will
serve to warn our mutual enemy that he
cannot with impunity disport himself on
board H.M. Aenial Itgrcadnuughtﬁ in the
same light-hearted spirit of malice that
characterizes his dealings with ordinary
common or garden wireless gear,

Phato by
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Constructing a Wireless Telegraphy amd  Telephony
Station af Koosevelt Field, Mineola, for the Reception
af the R 4.
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THe GErMman ZEPPELIN FLEET.

In a recent lecture to the London
Topographical Society, Colonel de
Watteville gave some interesting parti-
culars as to the development and use of
the Zeppelin during the war,

The earlier Army type was a con-
spicuous failure, no fewer than five
being lost in the first few weeks. The
Navy then practically took control of
construction, and concentrated their
efforts in perfect-
ing the type that
was subsequently
used in  the
bombing  raids
against this
country.

Altogether
some 120
lins were built
by the enemy

during the war

period, but out
of that rtotal

there were never
more than 12 or
16 ready to take
the air at one
nme.

The lecturer
stated that direc-
tional  wireless
sets were carried
by all the Na-
val airships with
satisfactory  re-
sults so far as
navigation was
concerned. On the other hand, it was
the wireless gear that played traitor to
the Hun, and proved a source of fatal
weak ness,

By a process of “diamond cut dia-
mond” the same Zeppelin that was
directed on s course by the help
of wireless, was itself located and
tracked by means of signals sent back

Sporis and General
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to its base, but intercepted by our own
directional stations.

With this information in hand, the
time came when our preparations for
their reception became so thorough that
the Hun decided that the air-raid game
was no longer worth the candle, and re-
tired to think out an ersatz wireless
that would only radiate in one direc-
tion.

A FrLoaTixcé AERODROME,

The war has provided a number of
“ mystery " and * wonder " ships, but
nothing to beat H.MLS. Argus.

She was only commissioned last Sep-
tember, and has had no opportunity of
showing her worth, but she is the last
word in floating aerodromes.

She carries between 25 and 30 aero-
planes as her complement. The “fly-
ing deck™ is 240 feet long and 40 feet
broad, and is 65 feet above the water-
line.

FPheoto by

The planes are housed in lower decks,
and are hoisted up to the flying deck by
elevators.  During flying operations,
the chart-house is sunk by means of
hydraulic machinery below the level of
the flying deck, leaving an absolutely
clear and unimpeded space.

In order to provide an arresting
device, the main elevator is lowered,
leaving a large oblong hole across the
flying deck. This is strung over with
stout wires about the breadth of a land-
ing-wheel apart. If the run of the
plane after landing is excessive, the land-
ing-wheels sink down between the wires
as soon as she gets over the ar-
rester. [ 'he under-carriage slides along
on the wires, and the bus is brought
to rest against the further lip of the
elevator well.

This method only applies to the
smaller craft. The heavier seaplanes
alight near the mother ship and are
hoisted aboard in the ordinary way.

PPROCRESS OF R34

--IIF‘JH l..ld‘ 3
Corp e LR T L ﬂll'l-"'-"l‘"' i
%, -..."'

.i-".J

. i
o o f'.:_*-‘
_.--,:'" -

- N
— <+ J

g
|
|

B GTATHpMNG REOws B ALDD

A 4
— =T LT -

Sporis and General

Chart ow'side Marconi House, Strand, s'owing the progress of
: the K 34 on her Atlantic Flights.
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THE OSCILLATION VALVE

By R. D. Baxcay,
London: Tue WireLEss Press, Lid,,
pp. 215. Price §s5 net.

N view of the enormous popularity
enjoyed by Mr. Bangay's “Ele-
mentary Principles of  Wireless
Telegraphy,” it is safe to say that
radio workers and students will
heartily welcome another book from his
pen, for apart from the value of the
information he conveys, Mr. Bangay
without being a stylist writes with a
force and a clarity peculiarly his own.
The discovery and development of
the thermionic valve have revolutionised
the practice of wireless communication
to a far greater degree than the X-rays
did that of surgery. As a detector and
amplifier of electro-magnetic energy,
the modern valve so well fulfils present
requirements that the time has not yet
arrived for us to look forward to the
new invention which shall sweep it
away, whilst as a transmitter it bids fair
to displace to a very large extent che
spark and the arc. There is still much
to be said and done with respect to this
instrument which in the space of five or
six years has lifted wireless telegraphy
to the high plane it now occupies, but
the book under review is a notable step
towards bringing wireless literature on
a level with present theorv and practice.
Here we have a volume of 210 pages
illustrated with no less than 110
diagrams, and we are glad to note that,
as is most fitting in a work of this
nature, no space is wasted on half-tone
blocks; too often these show little more
than fine high light effects on the
exteriors of instruments, whereas the

S R R A T TR T

The Library Table

IR TR SR AR LA R A I!'III'|‘.II1'||'|E

[IIifIHIHH_

reader is mostly concerned with the
nteriors and the wiring diagrams,

The greater part of the book trears
of the oscillation valve as applied ro
receivers, and although the subject well
merits the amount of attention devored
to it, one wishes that the total space
could have been more generously shared
with the section on the valve as a trans-
mitter. However, many a man who
thinks he knows a great deal about
valves 15 destined to find that this book
will provide him with food for an
amount of thought and study he little
anticipates, The author has not con-
tented himself with a mere paraphrase
of a  compilation of facts torn from
other books or from miscellaneous
papers, but has produced a book which
gives really “inside information” be-
cause he has gor really inside his subject.

The first forty-five pages are given
over to general considerations of the
relephone receiver, the rectification of
high-frequency oscillations, the prin-
ciples of * beat " reception for CW,,
tuning and the effect of damping on
the shape of the resonance curve. Next,
the vacuum tube is discussed generally
in the light of the electron theory, the
section concluding with a very full
treatment of the Fleming wvalve.
T'wenty-seven pages are allotted to the
three-electrode valve as an introduction
to an explanation of its application 10
receivers, these pages including, we are
pleased to see, some useful information
about the effect of the mechanical pro-
portions of the valve, and the * Magni-
hcation constant ™ of valves,

Pages 110-132 comprise an account
of the three-electrode valve as applied
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to receivers, and are followed by sec-
tions on the valve as a magnifier, high-
frequency magnification, and the reac-
tion principle. Next in order comes
“The application of the three-electrode
valve to the Transmitter " and the book
concludes with an article on the theory
of the soft valve,

The treatment throughout is non-
mathematical, thus rendering the book
doubly attractive to the elementary
student and the non-specialising ama-

teur. [ he author possesses the happy
knack of imparting knowledge easily;
he neither refers his readers to a thou-
sand and one other books nor takes
refuge in a jargon which sends them to
a scientific glossary and a mathematical
expert. His book will win a great and
deserved success because he has dis-
cerned and turned to account the
supreme secret of teaching—the sacri-
tice of pedantry in the interests of rhe
learner.

TRANSATLANTIC RADIO RECEPTION

COMMUNICATION o
the Franklin Institute by
Major-General G. O.
Squier, Chief Signal
Ofhcer, U.5. Army, deals

with the results obtained in the course
of extensive research work carried out
by the Radio Development Section of
the U.S. Signal C-::rrpﬁ during 1918.
The fundamental object was the in-
vestigation of the reliability of various
receiving stations for transatlantic wire-
less from the point of view of inter-
ference both from atmospherics and
from other stations.

Six experimental receiving stations
were equipped with apparatus for the
comparison of signal strengths using the
shunted-telephone  * audibility-meter
method, in conjunction with a simple
detecting valve circuit, that could be
used either direct, or in combination
with either one- or two-stage low-fre-
quency amplification.

Low horizontal receiving aerials were
used throughout, When using a single
wire aerial of this type it was found
that the received signal audibility was
proportional to the length of the wire
raised to the power of 1.2.

An examination of the extensive
records obtained, indicated that the sig-
nals from a given station [Signals from
Lyons, YN, were largely emploved in
these tests] may show a comparatively
high audibtlity value at one or more of
the stations on a certain dare, and at the
same time a low value at another sta-
tion, and wice versa. It was also evi-
dent that the signals from a given trans-
mitting station may have a high audi-
bility value at a given receiving station
on a certain date, while signals from
some other station are comparatively
weak at that particular time, and vice
versa. It was also found that a given
station might show a comparatively
satisfactory signal audibility for a period
of time of the order of a month or seve-
ral months, while during some other
period the signal audibility would be
found to be low.

There was also some evidence that
cloudiness over the Atlantic in the great
circle between the two stations, resulted
in low signal values at the receiving
station. A period of high signal audi-
bility in March (1g18) was found to
coincide with a period of abnormally
high electrical conductivity of the air
at the receiving end.
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122,640, Wireless signalling. Lowenstein,
F., 3197, Bridge Street, Brooklyn, New
York, U.S.A. January zoth, 1919,

No. 1392. Convention date, Jan
igth, 1918, Not yet

Abridged as open to inspection wunder
Section g1 of the Act (Class 40 (v) ).

In multiple quenched spark-gap apparatus
for producing high frequency oscillations by the
condenser discharge system, the multiple gas
is built up of a series of readily umvlgle and
replaceable units, each unit comprising one
or more pairs of disc electrodes with annular

... FBAET FIC.S,

separates the two discs 20, 21%  The pres-
sure washer may be varied in shape or may
be omitted. The stud passes through a large
opening in the disc a1*, and the chamber in
which the sparking takes place is air-tight.
The cooling-fins are formed of rectangular
sheets 31, preferably of r, with circular
openings to fit around the discs 20% 21% and
with their vertical sides 33 flanged and over-
lapping, thus forming twe or more narrow
vertical tubes th which a draught of
cooling-air will readily pass upwards. Sets
of holes 311 in the cooling sheets 3r enable

FIG.6.
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cooling-

sheet-metal
Switch mechanism is pm'l.ridtd for vary-
ing the number of gaps in circuit in r:ll.thrgy

sparking-surfaces and

fans,

large, and in small, steps. Fig. 1 is a side
elevation, and Fig. 3 a plan, of one arrange-
ment, a separated unit being shown in Fig. 6.
Silver sparking-rings 2z are secured to the
sdjacent surfaces of disca z0*. 21° of brass
or other metal. The discs are flanged as
shown and are secured to each other by a
bronze stud 23%. which i screwed into one
member and has a head bearing against a
pressure washer 24*.  An insulating-washer
separates the pressure washer 24s from the
disc 21, and an annular insulating-member 30

A .
By daw

the sheets to be correctly aligned and also
ensure that the insulator 30 is placed in the
central position. The insulating-frame for
mupporting the sparking-units comprises a pair
of end plates 35 connected by horizontal 5
36, 36". Spaced along these bars are metal
brackets 39 having pointed upper ends 40 and
pairs of spring contact members 4z projecting
downwards and in an inclined direction.

the gap units are removed, these contact mem-
bers engage at their lower ends 44, and when
a spark-gap unit is pushed downwards between
the contacts, the cooling-fins 31 separate the
apring members 42, thus putting the inserted
unit in circuit. For varying number of
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gaps in circuit in relatively large steps, a
switching-arangement is provided comprisin

a longitudinal shaft 54 operated between limit
stops by a handle g6 and carrying three
contact-arms 51, 52, §3 separated angularl

and axially and arranged to make contact wit

projections 48 on the brackets 35. Ome ter-
minal of the sparking-set is connected electri-
cally to the shaft 54 so that all gaps to the
right of the operative contact-arm 51, 53 oOr
£3 are short-circuited. The arms are adjust-
able along the rod 54 and are locked by suit-
able detents. An auxiliary short-circuiting
device giving a finer adjustment comprises a
shaft 61 with angularly-displaced contact-
arms 57, 6o placed opposite the successive
units at the left-hand end of the set. The
shalt 61 is in electric connection with the
terminal 49, and by placing any of the switch
arms §7 in contact with the corresponding
member g7%, the gaps to the lelt are short-
circuited. The contact members 57, 60 have
wide engaging faces in order that one may

engage before the next one has disengaged.
The frame supporting the gap units also
carried a condenser 37 and a support 38 for the
transmitter inductance coils. In a modified
arrangement spring clamps bearing friction-
ally on the shafts 61, 54 are connected respec-
tively to the condenser 37 and to a switch arm
of a variable inductance. A meodified form
of holder for the gap units is shown in Figs. 8
and g. Longitudinal bars 65, 66 of insulating
material carry sgrlng contact members 71 and
distance-blocks 81 respectively. The spring
members are centrally pivoted at 69 to
brackets 67 and comprise two parallel arms
71, 72 connected by cross-pieces 73. The arm
71 has a stop 74 at its rear end and a stop
76 and lip 75 at its front end. When it is
desired to remove a gap unit 31, the lip 75
is raised and the rear stop 74 pushes the
unit forwards. At the same time, the arm 71
makes contact with a projection 78 on the
bracket 67 corresponding to the adjacent unit,
=0 that the circuit is maintained.

—_—— e

PERSONAL NOTES

NEW FELLOW OF THE LR.E.

AJOR RUPERT
STANLEY, RE,
well known as a radio
expert and the author of
a book on wireless tele-

graphy, has been elected a Fellow of the
Institute of Radio Engineers. Major
Stanley is Professor of Electrical En-
gincering at the Belfast Technical
Institute, but since 191§ has been
engaged in wireless work, both experi-
mental and instructional, with the Brit-
ish Army in France. He is a Cheva-
lier of the Legion of Honour,
L ] L] -

MENTIONED IN DESPATCHES.

The names of the following wireless
officers and N.C.0.’s. appeared in the
* London Gazette " of June 3rd, 1919,
** mentioned in despatches ” for ** valu-
able services rendered " : —

Lieut. J. W. Bailey, M.C.,, R.E,,

T./Lieut. J. A. Cooper, R.E.,

T./Lieut. A. H. E. Rogers, R.E.,

73402, Sgt. P. Greig,

244326, Cpl. (A./Sgr.) H. W,
Shuker,

152319, L./C. (A./Cpl.) F. Whyte,

MARCONI MAN WINS D.F.C.

Lieut, C. A. Moth, now demobilised
and on the staff of Marconi’s Wireless
Telegraph Co., Ltd., has recently been
decorated by H.M., the King with the
Distinguished Flying Cross for his in-
trepid work as a night-bomber in
France. He has taken part in forty-
two night raids over the German lines
and towns, and although wounded in
October, 1918, won his decoration 1n
November, 1918, for a fine flying and

bombing feat.
L L] =

AN EX-AMATEUR ON THE

R.34.

Lieut. R. F. Durrant, the wireless
officer of the R.34 during her recent
great flights to America and back, was
originally an amareur wireless worker
and 2 member of the North Middle-
sex Wireless Club.

351



=

CIrcuiTs.

o R LR G

S

E propose in this article
to give the amateur a
résumé of the various
types of crysial and
valve receiving circuits
in general use. It will not be possible
to give details of all the arrangements
it is possible to employ, but if the reader
has obtained a sound working knowl
of the subject he will have no difficulty
in adapting any of the examples given to
his own particular requirements. The
functions of a receiving circuit are (a)
to gather energy from the ether wave
and store it in suitable oscillatory cir-
cuits, (b) to convert this stored electrical
energy into sound waves in order that 't
may be detected by the ear. The three-
electrode valve may be used as an
amplifier. In the second case it may be
tions. In the first case its function is
to increase the available energy in the
oscillatory circuits, and since the energy
15 in the form of high frequency cur-
rents, when the valve is used in this con-
nection it is known as a high frequency
amplifier. In the second case, it may be
used to amplify the current which is
flowing in the telephone circuit of the
receiver, and as this current is of note
frequency a valve used in this manner

Article Six.—Crystar asp Varve Receivine Circuits.

T T T

O g i T

The Construction of Amateur
Wireless Apparatus

This series of Articles, the first of whick was published in our Apnil
number, is designed to give practical instructiom in the manufacture of
amaleur installations and apparatus. In the following article th: author
deals with the importani question of CRYSTAL AND VaLveE RECEIVING
The Wireless Press, Lid., has

Wireless Telegraph Co., to supply complete apparatus to the designs here
given, as soom as Amateur restrictions are released.

arranged with Marconi's

TP TR TR TR TR TR R TR

is known as a note magnifier. A third
use for the valve occurs in the reception
of continuous waves, in which case local
oscillations produced by the valve are
used to give beat tones with the incom-
ing signal in order to render it audible
in the telephone receivers.

We would draw the amateur’s atten-
tion to the fact that in all the receiving
circuits illustrated we have indicated a
telephone transformer to be used in
conjunction with low resistance tele-
phones in preference to the employment
of high resistance telephones direct. We
would urge the amateur to make a prac-
tice of always using this arrangement s
insulation troubles in valve circuits are
thereby avoided. Imagine that we are
employing high resistance telephones in
the sheath circuit of a valve requiring 2
hundred volts or more on the anode.
Since the negative terminal of the plate
battery will be connected to the filament
circuit, if the telephones happen to be
on the positive side of the battery, there
will be the full 100 volts between the
metal parts of the telephone and the
windings owing to leaks between the
filament battery and the table, etc. This
high voltage is very likely to break down
the delicate insulation of the telephone
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windings, thereby rendering them use-
less. The trouble is avoided by using
a telephone transformer. It is quite
easy to make the insulation between the
windings of the transformer of a high
order, and since any voltage which may
arise from the above-mentioned cause
will be between these windings break-
downs are avoided. The combination
of telephone transformer and low resist-
ance telephones is quite as sensitive as
high resistance telephones, and therefore
the amateur is recommended to use the
arrangement even in simple crystal cir-
cuits.

In Figs. 1, 2, 3 and 4 we have in-
dicated four representative types of
receiving circuit. For the sake of clear-
ness in each case a simple crystal detec-
tor is shown. Fig. 1 15 a single ar-
cuit receiver consisting of an aerial tuned
to the desired wavelength by means of a
variable inductance; the rectifier cir-
cuit, composed of a crystal, a potentio-
meter and a telephone transformer, being
connected directly across the inductance
from aerial to earth. This is about the
simplest type of receiver it is possible to
devise. Its efficiency is low, but it is
quite suitable for receiving time signals,
press, etc., from high-power stations.

A%

]

é

(PL_——
2077 :l
Fig. 29
Fig. 2z illustrates the well-known
“double slider’ circuit; in this case the
crystal circuit, instead of being con-
nected dlrf:n:rlv across the aerial-earth
terminals of the tuning inductance, is |
connected to a second tapping on ‘the
inductance which is adjustable. On
sliding this second tapping to and fro
a best point can be found on the induct-
ance at which position the loudest sig-
nals are obtained. The arrangement 15
really an auto-jigger, the self capacity
of the coil acting as the secondary tuning
condenser.  For very long waves it is
sometimes necessary to connect a small
variable condenser from the second
slider to earth as indicated by the dotted
lines.  This circuit is considerably
more efficient than that shown in Fig.
1, but it leaves much to be desired from
the point of view of ]ammlng A preat
deal depends upon practice in manipulat-
ing the sliders to obtain the best effects.
In Fig. 3 is shown one of the best and
most efficient receivers that can be de-
vised. It consists of an aerial tuned by
means of a wvariable condenser and -
variable inductance to the wavelength
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to be received. A coupling coil is also
provided in the aerial circuit by means
of which it can be magnetically coupled
with the jigger secondary, composed of
a long inductance tuned to the same
wave as that of the aerial by means of a
small vaniable condenser. The crystal
circuit is connected directly across the
terminals of this latter condenser. In
this case we have two separate and dis-
tinct oscillatory circuits, each of which
can be designed to perform its particular
functions in the most efficient manner.
In order to secure the greatest possible
freedom from jamming the arrangement
shown in Figure 4 is sometimes em-
ployed. This is simply the two-circuit
receiver which we have just explained
with the difference that instead of the
energy being transferred directly from
the aerial to the detector circuit it
i5 handed on via the intermediate circuit
A, this latter consisting of two in-
ductances connected in parallel across
a variahle tuning condenser. By wvery
accurate tuning of all three circuirs, and
by working with the weakest possible
cnuplung-'. the greatest freedom from
jamming can be secured. It is worth
while noting thit in order to obtain a
large range of wavelength with a given
pair of inductances and a single variable
condenser, short waves can be obtained
bv the paral]l:l connection shown at A,
whilst the series connection B will give

SEPTEMBER, 1919

a second range of longer waves. If the
two inductances are equal, any particular
reading on the variable condenser will
represent just double the wavelength
when the B connection is employed as
that obtained on the A connection.
Generally the amateur will be quite
satished with the resuls of the circuit
shown in Fig. 3, and we recommend
this for all ordinary requirements.

In regard to the type of crystal to
be employed we strongly recommend
the reader not to waste time trying out
all the various combinations of minerals
which have been used as detectors. The
only really practical erystal to emp!t:}r
is carborundum, It may not be quite as
sensitive as some combinations when a
lucky adjustment is secured, but its
steadiness and reliability far outweigh
any such advantage which may be pos-
sessed by any of the other types. It is
necessary to use a potentiometer in con-
nection with the carborundum crysal,
but a good carborundum crystal, used
on properly designed circuits with a
correct adjustment of the potentiometer,
is the most reliable and satisfactory
detector in existence,

The design of the circuits is most im-
portant to secure the best results. The
aerial tuning condenser should not be
of too small a capacity, say, not less
than .00z microfarads. Of course, a
variometer of one of the types described
in the last article may be used to give
the necessary continuous variation of
tuning between the tappings on the
aerial tuning inductance, provided that
the wave to be received is not shorter
than the natural wavelength of the
aerial. A series condenser is essential
if it is desired to receive waves shorter
than the natural wavelength of the
aerial. Do not wind the inductances
for the aerial circuit with a wire of very
fine gauge. No. 20 or 22 SW.G. is
about the smallest that can be used

without loss of efficiency. Always use
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double silk-covered wire, single silk is
liable to have dehcient insulation in
places, and a shortcircuited turn may
result in a close wound coil. We have
already pointed out that the coils should
be wound in only one layer for the
hest results.

The secondary circuit, across which
the crystal or valve is connected should
be designed to have the maximum pos-
sible ratin of inductance to capacity.,
That is, the inductance should he inrg-:r:
and the tuning capacity small,  "T'he
amateur will do well to make it a hard
and fast rule that his secondary tuning
condenser shall under no circumstances
exceed L0003 microfarads in capacity.
This applies to receivers employing a
carborundum crystal as detector, or a
three-electrode l.".ll'lu 4% 1 hlgh frrqurnc\'
amphiher or detector. It is not so im-
portant to keep this condenser small in
the case -_ﬁ a heren yne continuous wave

\/

receiver, or when using certain low re-
sistance mineral combinations as the
detector. Quite fine wire may be used
for the secondary inductance, No. 28
double silk-covered is suitable, and the
coil should be wound evenly with the
turns close to each other. It is im-
portant to notice thar the circuit should
be connected up exactly as shown in
the dhgr'llm (Ine end of the sccond-
ary circnit must go straight to the cry-
stal or valve in order that the maximum
possible potential may be applied to the
detector,  "This point is essential to the
satisfactory working of the receiver, as
if any extra capacities are introduced at
the high potential end of the jigger sig-
nals will suffer in strength, The insula-
ton of the jigger secondary from the
table or support should be kept as gnud

as possible, if an experimental circuit i
lh-:ing made up with the coils lving loose
on the table, it is desirable to insulate
the jigger secondary by placing pieces of

=
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ebonite underneath it. The separate
halves of porcelain cleats form very con-
venient insulators for supporting  any
apparatus when experimenting,

T'he intermediate circuit A fg. 3)
should have a fairly small ratio of in-
ductance to capacity. The condenser
may be of .01 microfarads or more
capacity. If the amateur does not
sess a variable condenser of this large
capacity, the same result can be obtained
by placing a number of fixed conden-
sers in parallel with a small variable
condenser, If the fixed condensers are
arranged on a switch so that any num-
ber can be connected at a time a con-
tinuous variation of capacity up to any
desired value can be obrained. It s
preferable to make the two inductances
in the circuit equal in value, and the
reader should remember that the effec-
tive inductance in the circuit 15 half
the inductance of one coil when the
parallel connection shown at A is em-
ployed. Consequently when calculat-
ing out the circuit each coil must have
an inductance double the wvalue re-
quired to tune to the receiving wave-
length with the condenser in use. [f
possible stranded wire should be used
for these inductances for the best re-
sults, but quite good effects can be oh-
tained from intermediate circuits wound
with No. 22 double silk-covered copper
wire, When using an intermediate cir-
cuit, care should be taken thar there
is no direct electrostatic or magnetic
coupling between the aerial and the jig-
ger secondary circuit.  "The aerial coup-
ling coil and tuning inductance should
be some distance away from the jigger
secondary., A pood test to settle this
point is to remove the intermediate cir
cuit altogether, when it should not be
possible to hear the strongest signals or
atmospherics in the phones. If any sig-
nals come through it is an indication of
direct coupling and the coils should
be rearranged until silence 15 obtained.
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If the intermediate circuit is 2 good one,
the tuning on the intermediate con-
denser should be sharp, and it should be
possible to work with very loose coup-
lings between the various circuits,

It is sometimes a little difficule to find
a station on an intermediate circuit re-
ceiver owing to the number of adjust-
ments involved. The best method of
procedure is to take away the interme-
diate circuit altogether as a start, coup-
ling the aerial directly to the secondary
circuit by means of the aerial coupling
coil. The aerial and secondary can then
he tuned up to the incoming signals by
adjustment of the aerial tuning induct-
ance and the condensers, When the best
signals are obtained separate out the
aerial coupling coil and the secondary
circuit until no signals can be heard,
making no change in the tuning. The
intermediate circuit can then be intro-
aguced as shown in the diagram, and
tuned up to the signals by means of s
variable condenser. Then by carefal
adjustments of all couplings and tuning
condensers the complete circuit can be
brought into exact resonance with the
wave being received. Keep all coup-
lings as loose as possible to get the best
effect in the matter of cutting out
jamming.

In our next article we hope to give
the, amateur some simple tvpes of valve
receiving circuits. It will be unde:-
stood that the general remarks we have
made above, although given in particu-
lar for crystal receivers, apply also to the
cricuits wsed in conjunction with the
three-electrade valve, Although it is not
as necessary to reduce all resistances n
th= escillatory circuits associated wirh
the valve, it 15 nevertheless desirable to
do so. ‘The notes concerning the ratio
of inductance to capacity of the jgger
secondary apply with equal force to the
valve circuits, and the amateur will
obtain the best results by building his
circuits In correct proportions.
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NoTE.—This section of the magacine is
placed at the disposal of all readers who wish
o recervy advice and informalion on mallors
pertaining to both the technical and now.
lechnical sides of wireless telegraphy. Readers
should  comply  with  the  following  rules :
(1) Chiwestions showld be nupmbered and wrilien
on one side of the paper only, and should not
eyceed four in number.  (2) Querics should
be clear and concise.  (3) Before sending in
their gquestions readers are advised to scarch
recen! numbers to see whether he same
gqueries have mol beem dealt with befere (4) The
Editor cannot undertake Lo reply lo
queries by post. (5} Al guertes wmuost be
acrompanted by the full name and address
af e sender, which is for referionee, nol for
publication.  Queries widl be answered wnder
the mitals and town of the corrvspondent, or
if 1o desired, under a °* mom-de-pleme.”” (8) Will
readers please note that as amateurs they
may not ait present buy, consiruct or use
apparatus for wireless telegraphy or tele-
phony. (7) Readers desirous of knowing
the conditions of service, etc., for wireless
gperators, will save time by writing direct
to the various firms employing operators.

C.E.5. [ELIF.F}FI.} —Asks: (1) How much
rlnﬁﬂ can the fgger primary and &e:nﬂdar}r of

a1y K.W. set be mupk'd when using a rotary
discharger than when using a fixed discharger ?

Answer.—It iz impossible to give any definite
figurres for this coupling without measurement
on the actual set, as the kength of aerial and
the amount of AT, 1. for any given wavelengih
varies with vach station.

Therr would not in any ease b much differ-
ence between the two couplings, as with &
well-adjusted fixed discharger the oscillations
are fairly well damped.

Question (2).—What would b the approxi-
mate transmitting range obtained with this
closer coupling ?

Since the tighter coupling obtained as ex-
pl.ﬂnrd in {1) is small, there would be little
increase in the 'rra.nnmlllmg range.

Ouestion (1).—Deors the insertion or removal
of the whole of the A.T.I. affect the coupling
between the open amd  closed  oscillating
riruits ?

Answer.—Yes, the insertion of the whole of

the A.T.1. will decrease the roupling.  The
roupling of any two circuits is determined by
M
* B
Vi, Ly

where k= coupling
M = Mutual inductance of primary and
serondary coils, amd
Sell-inductance of primary
sevondary coils respoctively.
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Hence it will be seen that if either Ly or L
are increased or decreased, & will be either
decreased or increased,

On a §-K.W. ship set if the coupling is
s=t at 6 with no A.T.l. and a single wave is
obtained, the coupling may have to be in-
vreased 1o 1o when all the A.T.]. is used.

(Yucstion (4).—The unsteadiness of the asyn-
chronous disc discharger is due to successive
spark discharges not being timed uniformlv.
In an asvachronous discharger the successive
discharges of the condenser are not of constant
amplitude, and therefore successive spark dis-
chargers are not of equal power, By very
carcful adjustment of the speed of the dise
the gap can be made 1o discharge the con-
denzer at paints of cqual amplitude which
resulis in a more umform note and a steadier
disc  position, It is, however, doubtful if
any asynchronous disc can be made to run as
steadily as a svachronous disc,

E.J.T M. ll'SurrEJr}.—Wishﬂi to know il with
a secondary winding of a receiver sliding into
the A.T.I. the bottom of the A.T.l. should be
connected to one end of the secondary coil.

Answer.—No. The bottom of the A.T.IL
winding should be directly connecied to earth,
and not to the secondary inductance,

With this exception the connections arc the
same as the diagram sent with the question,

See that the secondary tuming condenser be
not more than o.ooozs mid, capacity.

4i.E.H. (North Wales).—Helfore procerding
L answer our correspondent’s many questions
on Magnilving valves wr should like to point
out that awing to the limited amount of
space gl our disposal we are compelled 1o limit
the number of guestions [rom cach corres-
porndent to not maore than four. However,
as the follewing gqurstions arc of peneral
interest, bearing as they do on a subject com-
paratively new to the bulk of our readers, we
think it would be in their interests to make
an rxception in this case,

All the questions relate to the action of the
Round valve when used on a Franklin cir-
cuit, a diagram of the connections being
reproduced.

Question {1).—Why is it that placing the
A T.C. betwern the arrial and the A T.1. gives
stronger  signals than when the AT.C, s
placed betwern the AT L. and carth?

The rrason for the decrease in the strength
of signals when the AT.C. is ronnected be-
tween the A.T.l. and the earth is because in
this position the condenser is shunied hy the
battery leakage 1o earth, which is equivalent
to connecting a high resistance across the con-
denser.,  When the A.T.C. is placed between
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the acrial and the A T.1. the eondenser is un
shunted by any external path, and, therefors,
none of the strength of the received oscilla-
tinns is lost,

Cuestion (2).—1% the coupling between Fogh
amd Lz meEative or positive?

That is, when L2 is impulsed by a momen-
tary current so that the North pole of a magnet
is towards the letters Mz, is the resulting im-
pulse through L3b in such a direction that
the North pole of coil Lib also points towards
Mz?

Answer.—It is impossible to say what is the
polarity of the coil Lib with respect to the
coil [.2.  The coil .2 is only impulsed by cail
L3¢ when the currents in the plate and grid
circuits are in phase, that i when they are
in tune, and this phase relation will depend on
the adjustment of the plate condenser 74,

Chiuestion [1).—A= the sirength of a signal
depends on the total charge in U3 for rectifica.
tion by the eryvstal, how ran the greatly in-
erisasied strengith of signals be accounted for
when the valve is soliened wntil 1he ‘,EI'EII
current shows backlash ?

Answer.—This is due to the plate current
curve being steeper for a soft valve than a
hard one, hence a small wvariation in the
voltage of the grid will produce a greater varia-
tion in the plate current.

Question  (4).—Is  the howl noticed in
tightening Mz a rectified beat note? I so,
why rannot it be obtained when the valve is
hard #

Vozavicr, — Y=, |1'I|' !1u'l.'|.'l 15 |I|~|.'|ir|l|'|'| beant
pefe, bl thi= cammed he obtained with a hard
valve, asdhe valve is not working af s magni-
fiation point.

urstion (5).—Why should there be an im-
prowvement in the strength of  signals when
receiving short wovelengths on a low resistanee
cireuit ?

Tasaver, — Thi strength of signils depends on
the amplitude of the incoming wave, and if

the circuit passesses high resistance then the
oscillations are damped out quicker than thev
would be in a circuit of low resistance.  When
reaction is used the amplitude of the incoming
wives j= increased, but the amplitude iz not
increased 1o such an extent in a high resist-
ance circuit as in a low resisiance circuit.

Qur correspondent proceeds to state that it
is murh easier to ** soften " a valve when the
crystal is on a good working point, and that
if the valve is softened the crystal potentio-
meter slider must be moved, thus using a
different point on the rectifving curve of the
crystal.

We have not found in any receiver using
Franklin's circuit that the valve is easier to
soften when the crvstal i= on a good working
point, neither have we noticed that when the
valve is softened the crvstal potentiometer
requires read justment We can onlv suggest
that helore saftening the valve the circuits
were not i the best adjustment,

The ervstal has no effect whatever on the
valve's internal condition.

Cluestion (7).—Why is it possible to use a
soflter valve for radio frequency amplification
than for ** note ™ amplification ?

Answer.—Because if a soft valve is used for
“ note "' magnification it is much more diffi-
cult to prevent * singing ** in the telephones
than if a hard valve is used.

W.AVMLP. (Ealing).—States, in view of our
recemt remark that ™ the exact action of 2
reciilving crvsial is not vet understond, ™ the
hee has alwans helld the apinion that the action
wois et ihe polarigation of the ineorming
waves,  aml  asks 0l his s @ possible
e lamation ?

lnsger.— Tl pelarigation ol the jnconing

waves cannmod  aceount o the  rectification
actinn of o ervstad  deterinor, When  these
Weaves  eyrile & Pec ii"lrli_"_ arrial, oaEllatory

curreids are @t up in the aerial circait and i
is these oscillatory  high frequency rurrents
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QUESTIONS AND ANSWERS.

which are rectibed inlo continuous current in-
pulses by the action of the cryvstal.

Has W.V.ALP. in mind the electrolvtic
polarization of the ervstal ftsell ¥ According
to G W, Pieree in his " Principbes of Wirekess
Telegraphy,™ the action of electrolvtic polari-
zation ol 4he crystal together with the produc-
tion ol @ thermo-clectro=motive foree, due to
this polarization, plays un unimportant part in
the rectifving propertics of a erysial.

A R. (Newcastle-on-Tyne).—Wishes to know
il 1t would be possible to send o paralle]l beam
of wirrless ravs from a parallel reflecior to
fall on a tube of filings about hall a mile away.
He wishes the rave to fall dicectly upon the
coherer s dispensing with o reflecior af the
Fl‘l'l"i'lu'illl.i el Al=or woriild such o evdiorer act
if the ravs M in anlv one part of the cole ver,

Ansumer,—1dur vurrespundent evidentls
wishes o revert to the early davs of Wireless
Telegraphy when Marconi Rrst used reflectors,
but subsequently gave them ap on aceount of
their breoming o Lavge for commercial work,

Before we say anvihing about the trans-
mitting end et ws see aboutl the receiving ened.
Ohar friend evidently dors not know that before
any  detecior can  indicate  the  presence  of
electromagnidic waves it must be included in
a cireuit round which induced currents can
flow. Henee some auxilliary apparatus must
be used in conjunction with the detretor. A
receiver in its simplest form consists of an aerial
and the detector. Now before any induccd
currents caused by an electromagnetic wave can
flow in a receiver, the receiving circuit must be
tuned to the wavelength of the transmitting
circuit.  In our simple reeeiver of an aerial
and detector this can be aecomplished by vary-
ing the length of the aecrial, thereby aliering
the inductance and capacity of the circuil.
A B makes nocomention of  any receiving
apparatus #xoepl the coherer and  from his
question it seems that he expects the * wireless
rav " to exidte oscillitions in the detecinr
alone.  Hertz and Marconi in their original
experiments useid a ** resonator *° at the receiv-
ing end, the freguency of the resonator heing
s0 adjusted that the circult would oscillate (o
the waveleapth of the transmitted waves.

As regards the transmitling apparatus, wr
think that A.B. will experience considerable
difficulty in obtaining a "parallel wireless rayv™
hall a mile long.

Electromagnetic waves can be reflected by
the use of metallic sheets.

SERGEANT INSTRUCTOR (Wigan).—
Asks (1) If a Fleming valve can be made out
al o gV 5 ampe metal Glament ash lamp #

Tngnwer.-~We wee nn reason why o Fleming
valve should not be puele out of o Mash Lo,
bt it womald harve to b dune by a very sKilled
plhss=wnrker.

(estion (2),—Is it better to have a high
o low vaeuum valve® N is impossiblie to
give o delnite answer e this gquestion as 0l
il el o ilur [RLATjEas funt WII11'I1. vl the
circuit in which, the valve is o be gsed,

Ouestion (3).—Is a Topler mercury pump
suitnble for exhausting the bulh?

For exhausting the bulb of a4 Fleming valve
or any other valve which does not require
a vawuum of a higher order than about
iz . a Popler pump is suitable,  For
valves reguiring a vacuum of a higher order,
as is the tendeney in modern valve practicre,
i Topler pump is not suitable and liquid air
is often used,

(4} We regret we cannot spare the space to
describe how a valve is used in a transmitter,
but our correspondent can find full information
on this subject in any recent book on Wireless
Telegraphy.

LG (Matlock).—{1) The connection for a
aimgle eircait receiver using a valve o magnily
the reeeived <ignals, and rectifving by means of
a vrvstal, are given in answer to Capl. e la
R. in the Mayv issue of the WiReLESS WoRLD,
Diagram  is the <ame as [Diagram 3 except
for  the addition of a reactance cnil in the
sheath vivewit,

The inductanee and condenser are inecluded
in the sheath cireait in order o do away with
the necessity of producing a rectified current
in the <sheath cireuit.  Under these conditions
the gril potential can be adjusted so that the
reveived oscillations will produce the greatest
crhange in the sheath current. The sheath
pscillatory circuit is tunced to the incoming
signals and the current flowing in this circuit is
rectified by the crystal.

It is not essential to have a variable con-
denser in the sheath circuit, but it is far
preferable,

(luestion 2.—The easiest way to make a re-
actance roil is to wind same wire about No. 34
S.W.ai, DS.C., on an ebonite lormer. Let
the former be ol smaller diameter than the
AT.L Connet the lower end of the reaction
coil 1o the plate of the valve, and inserl reaction
eoil in the earth end of the AT.1. It will
soon be found by experimenting whether there
are eaough turns on the reaction cail.

It is meeessary to bhe ahle to tune the sheath
viecwit if o crvstal is used as a rectifier, but
it is not necessary o have twa inductanee enils.
The reaction coil with a condenser across it
suffices  for  the sheat  oscillatory  eircuit.
This condenser must be of small capacity, not
more than about .omozg mid.

(luestion 3.—Case & : boo metres. Probably
EGE, the military station at Barcelona.

Case B: 2,200 metres.  Probably Nantes.

{‘ases ©, v, & and F: Cannot identify. Why
nat listen for their call signals, which are
much more reliable evidenee,

“IMIRRAN " (Aberdeen)=—Asks: (1) The
s iof the sheathed eoil connecting the NDLUF,
the tvpe 55 Receiver, and the iin foil connected
to the casing of the receiver

dnswer.—The wse of these sheathed eoils
enables the 1LF. Apparatus to be used with
greater accuraey Than would be the case with-
o them.  We eegret, however, we cannol
go inta the Tull details of why this is so owing
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to questions of ce, but the matter will, in
all probability, dealt with in a future
number of the WineLess WorLn.,

{2) Requires details of the R.A.F. generasor
with two commutators used for wireless
telegraphy.

This machine is a sellexciting D.C.
CGenerator. The armature is wound with two
separate windings, one, the low tension wind-
inﬁ: the ocher the high tension winding. The
L.T. winding iz connected to a commutator
and supplies current to a field magnet winding
and also to anv external circuit for the pur-
pose of charging cells or lighting the filament
of a valve. :

We regret we are not ac liberty to give our
correspondent the connections at present, and
suggest that he keep his sve on the WiIRELESS
Wortp, where further information may, in
due course, be published. ’

A.0.G. {Dover).—{1) The majority of D.F.
Stations at presen( in commission are con-
trolled by the Admiralty, to whom application
should be made,

{2) The system maostly in use atl present is
the Bellini-Tosi.

QUERY (Gt. Yarmouth).—Asks: (1) [If
placing the tuning lamp in series with the
aerial, instead of in parallel, would render the
aerial circuit. non-oscillatory ?

Placing the tuning lamp in series with the
aerial would not render the circuit non-oscil-
latory, but o to the increased resistance of
the aerial circult, the oscillations would be
more da and, therefore, would be weaker
in ﬂﬂn:;hp.m

We quite fail to appreciate Query's remark
that "1]1: lamp would be hugtdr};ul. L | |
he tried transmitting with this arrangement
most cectainly it would, but ws hope our
friend is not under the impression that it would
be burned out by apy received wave, no matter
what the signal strength be.

{z) How is it that moving the D.C. brushes
of a 1} K.W. rotary converter into the neutral
position causes an increase in armature speed,
with a consequent rise in A.C. volts?

Answer.—In the fArst place owing to the
magnetisation of the armature, the magnetic
field due to the field magnets is distorted.
This distortion causes the neutral position to
be behind the midway between poles position,
and it is in this position that the brushes
must be =et in order that there shall be
minimum sparking. Now moving the brushes
against the di n of rotation of the arma-
ture will increass the speed of the armature
while moving the brushes in the direction of
rotation will decrease the speed of the arma-
ture. This increase or decrease in spred is
dus tn the resultant magnetic feld being
rither weaker or stronger than when the
brushes are in the neutral position.

Now in a converter with a common wind-
ing the maximum voliage of the A.C. side is
egual to the voltage supplied to the D.C. side,
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=0 that the R.M.5. value of the A.C. vell-
age is equal to D.C. volts

1.
Obviously then an inrre:fie in armature spesd
in a weakened me tic field cannot give rise
te an increase in A.C. wvolie, and we sup-
gest  that Query repeats the experiment,
taking greater care with his readings.

Mr. F. G. Butler, 37 Harroway
Road, York Road, Battersea, wishes 10
get into touch with some one residing
in S.W. London, who will give him
buzzer practice. He is willing to pay,
but is not prepared to pay at the rate

SHARE MARKET REFORT.
Business has been fairly active in  the
shares of the Marconi group during the past
month. The ordinary shares have been sub-
jected to sharp fluctuations over the arbitra-
tion award and the annual meeting of the
Company, but have now settled into a steady
market, and prices are well maintained.
Prices as we go 4o press (August 15th):
Marconi Ordinary, £5 158 od. (extra
div.
lemﬁ] Preference, 5 os. od. (extra div.)
Marconi Marine, £ gs. od.
American Marconi, £1 gs. 6d.
Canadian Marconi, 15s. 6d.
Spanish and General, 145 od.

ANTED. “WmeLess Wonrlp™ mumbers Sislh7/zi.  Fair
price given.—Rox * N Winpiess Wonrn, 11 and 13y,
Henrlena Street, Strand, W.C. 2

lli!-ﬂl-l"l.'.'-l'l'rl in Wireless Telegraphy wanted, Send eoapics
of testimonials and siate salary expecied in ihe Primcipal
Arlantlc Wireless amd Suhmarine Colleyge, Cabercivesn, Cn.

Kerry,

P.ﬁ"rﬁm Inventions, Trade Marke—Advice snd handhook

free—King's Paent Agency, Lid, 16§, Queen Victoria
Sireet, Landan, E.C.j, ' )

ANTED the lallowing mumbers of 1he ™ Wireless World " r—
April, Jwne, 19y July, a7y January, Febraary,

ll'-ulh L Mlay, September, 1918 Pebnaary, i Wi
with full particulars, price, etc., ' Rox M. Wireless Press Lid.,
12-1), Henrbetin Street, Strand, W.C. 1.

HNICAL BOOKS, Bscond-land and New Baoks on every
concelvable subject. Cat frea. Sinte wanie. Books
sent on approval. Books boaghi—Fowie, wfizg, Charing
Crosa Rond, London.

CHANGE OF ADDRESS.

Readers are requested to nots that the
address of The Wireless Press, Litd., is now,
12 and 13, Henrietta Strest, London, W.C.2.

Extra copies of the R34 chart published
in this issue can be obtained from The
Wireless Press, for 6d., post free.
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Company Notes.

ST e

Marconi’'s Wireless Telegraph Company Ltd.
REPORT OF DIRECTORS,

AT

The Director: submit herewith the Accounts tor the year ended 315t December, 1018.

Thwe net profit for the year amounted to #£597,938. ¢s., which added to the balance brought
for vard from the last account, leaves to the credit of Profit and Loss account a sum

of AR it i 6 pEx we A074,008 14 B
From this have to be deducted the following dividends :—

On FPreference Shares 7 per cent. paid on 15t February, 1919 £17,500 o0 o
On Ordinary Shares an interim dividend of 5 p-e-r cent. paid

an 1st February, 1919 . 61,182 8 o
— 78,682 8 o
Leaving available for distribution a balance of ... ... Bobombt & B
The Directors recommend payment of further dividends ;(—
On Ordinary Shares 20 per cent. for the year ended jist
December, 118 (making 25 per cent. for the year) ... 244,729 12 0
On Preference Shares 15 per cent. for the year ended 31t
December, 1918 (making 22 per cent. for the year) .. 37,500 © 0O
aBa,229 12 ©
Leaving a balance of ... i 3 i3 Gid i = e B13,786 14 8
Of which it is proposed to transfer to General Reserve ... we 150,000 O O
And to carry forward to next account wo do463,786 14 B

he General Reserve will then stand at £1,250,000

There having been ne settlement with any of the Government Departments in respect of
zny of the Company's claims arising out of the war or for services rendered during the war,
no sum in respect of any of these claims figures in the year's accounts.

Following the wsual custom, the Shares in Associated Companies and Patents are taken
inte account in the Balance Sheet at their cost price, viz,, #£1,365,100. 105, 1d. The par
value of th: shares now stands at £ 2,345,905 125, 3d., exclusive of shares which have no
capital denomination.

The Directors regret to record the death on gth May last, of Mr. Henry Spearman
Saunders, who had been a Director of the Company since April, 18gq.

Since the last Ordinary General Meeting, Mr. Sidney St. ]. Steadman and Sir Charles J.
Stevart, K.B.E., have been appointed Directors of the Company. In accordance wirh
Artizle 74 thes gentlenwen retire, und being eligible offer themselves for re-election.

The Directors retiring by rotation are Mr. William Walter Bradfield, Mr. Maurice Alfred
Bramston, and Mr Samuel Geoghegan, who being eligible, offer themselves for re-election.

The Auditors, Messrs, Cooper Brothers & Co., also retire, and offer themselves for
re-appoiniment,
By order of the Board,
H. W. CORBY,
ecrelary
WMarcoxi House
Stueaso losvos, W.C.a.

24th July, 191y,
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COMPANY NOTES.

MARCONI'S WIRELESS

TELEGRAPH

COMPANY, LIMITED.
The Report of the Twenty-second Ordinary General Meeting.

The TwesTv-seconp ORDINARY GENERAL
MeeTixc of Marconi%s Wireless Telegraph
Company (Limited) was held on Aug. 8th at
the Savoy Hotel, Mg. Goorrey C. Isaacs, the
deputy chairman and managing director, pre-
siding. On entering the meeting room Sena-
tore Marconi, Mr. lsaacs, and the other mem-
bers of the board were loudly cheered.

The CHarmas.—Ladies and gentlemen,
the war is at an end, but the duties and re-
sponsibilities of some have not yet ceased.
Among that number is our illustrious chair-
man. Senatore Marconi, who is a peace dele-
gate at the Paris Conference, is obliged to-
day to attend this meeting in his personal
capacity evincing the interest he has always
shown in this company, and it therefore de-
volves upon me in such circumstances to pre-
side. 1 mow call upon the secretary to read
the notice convening the meeting and the re-
port of the auditors.

Tur Seceetary (Mr. H. W. Corby) ac-
cordingly read the notice and the report of
Messrs. Cooper Brothers and Co., chartered
accountants, appended to the balance-sheet,

The Cuarmax.—Ladies and gentlemen,
with vour approval | propose to waive the
formality of reading the report and accounts.
The balance-sheet and profit and loss account
are before vou and | will deal with the figures
in so far as they call for comment.

Tur HALANCE-SHEET : RESERVE ACCCOUNT
IXCREASED.

Turning, in the first instance, to the bal-
ance-slicet, the capital account is unchanged.
The bills pavable are represented by a re-
duced fgure : the amount due to credj';l.nr: is,
in round figures, about &i1oo0non higher than
it wos at the end of g1y, due to the business
in hand at the end of the year ; and the same
remarks apply to the next item, which largely
represenis amounts received on account in re-
spect of contracts in hand, but uncompleted
at the end of the fnancial vear. The reserve
account shows an increase of 4 100,000 in
keeping with the resolutions passed at the last
general meeting. On the credit side, cash at
bankers, investments, moneys on deposit, and
temporary loans show such increases as might
be expected from the substantial profits re-
sulting from the last vear's trading. The
sundryv debtors, &c., i3 largely consistent with
the bigger figures with which we are dealing.
The stack on hand has increased by some
L rzo,oon, resulting from the considerable or-
ders in course of fiulfilment when the accounts
were closed. Freehold property ot Dalston is
increasid by reason of the annual pavment in

reduction of moriygage under the terms of the
morigage agreement. Freehold property shows
some increase after writing off the usual al-
lowance for depreciation in  consequence
mainly of additional buildings hayging been
erecied at our Chelmsford works. The amount
i the credit of long-distance stations is re-
duced by the usual writing off for deprecia-
tion ; and the next item shows a small in-
crease in conseguence of some additions due
to expansion of the business.

Shares in associated companies and patents
figure, as usual, at cost, and at the end of the
year showed a decrease of some £130,000 in
round figures. The par value, exclusive of
shares which have no capital denomination,
showed a reduction of £ 320,000, These
changes are due principally to the fact tha:
we sold, by agreement, during the last year,
the whole of our assets in the Compagnie
Universelle de Télégraphie et de Téléphonie
sans Fil to a new French company; the
Compagnie Universelle went into liquidation
and at the cnd of the vear we had not taken
up our holding in this new company. 1
shall have more to say about this transaction
later and deal with it now only to explain in
considerable part the reason for the reduction
in the figures in the shares held in asso-
ciated companics. The sum of &£1,365,000
figuring in the balance-sheet at cost and as
an asset should, 1 think, be accompanied by
some information which will satisfy share-
holders that the asset is a sound one. Were 1t
expedient ta give full particulars of the shares
which we hold there is no doubt that no fur-
ther information would be necessary, but it
would be inconvenient (o give this informa-
tion in all cases, and cherefars it is best to
give none. It would, perhaps, suffice if 1 1ell
you thuat the fgures at the present moment
represent a par value of £a.587.970, at a cos
of #£1.713.800, and if we take our holding in
the M:arconi Internarional Marine Communi-
cation Company and the Marconi Wireless
Telegraph Eﬂmpﬂ,ny of America alone, al
their respective quoted valurs, we exceed the
figure which is represented to-day as being
the cost of the whole of our shares in asso-
ciated companies and of our patents. (Cheers).
The cost of our patents, it may interest our
shareholders to know, stands in our books
at 4 Rn, gon,

Tur Prorrr axp Loss Accourst: THE

Divioes DS,

Turning now to the profit and loss account,
the balance of contract sales and trading
account amounts for the past ¥year a2
A=hz.000, or same g 220,000 more than for
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the preceding vear, and the net profit amounts
lo nearly £ 598,000, which is approximately
£,215,000 more than in 1917, Adding the bal-
ance brought forward, £ 376,000, we have
available to the credit of profit and loss ac-
count £g74000. We have already paid 7
per cent. on the Preference shares and an
mierim dividend of 5 per cent. on the Ordin-
arv shares, and subject to yvour passing the
resolution which we shall submit to vou fntﬁr,
we propose to pay a final dividend of 20 per
cent. upon the Ordinary shares and 15 per
vent. upon the Preference shares, to transfer
to general reserve the sum of £150,000, and
to carry 1o next account the sum of 4 463,786
145. #d. 1 think | should tell vou, by the
way, that we do not think this sum is sub-
ject 1o any excess profits duty in consequence
of the profit made in the vear 1912 and the
substantial increase in capital which has taken
place since that date.

1 think these figures will be regarded by
vou as highly satisfactory. (Cheers). Together
with the results of the previous vears the
clearly demonstrate the growth of our organi-
zation throughout the world, notwithstanding
the fact that it has been extremely difficult
to conduct & commercial business such as
ours during a period of war. There is no
doubt that whilst we have benefited from
the war in some respects, our progress has
been wvery considerably retarded in other di-
rections, tcularly in the development of
foreign telegraph services. Now that peace is
officially restored we have a great work in
front of us, and we shall endeavour to make
up for the time which we have lost.

PROGRESS OF THE AFFILIATED COMPANIES,

Our affiliated companies have been handi-
capped, of course, by similar conditions, but
1aking all things into consideration, we have
nol too much reason te complain.

The Marconi International Marine Com-
munication Company, Limited, in which we
have a very large holding, increased its capi-
tal in the early part of this vear from
Aboo,oo0 10 41,500,000, and issued to its
shareholders 600,000 of the new shares at par,
being one new share for every share held.
This company took up the whole of the shares
to which it was entitled. A dividend of 15
per cent. for the vear ended December 31,
17118, has been paid upon the whole of the
cupital, including the new issue.

e Société Anonyme International de Télé-
graphie sans Fil, which, as you will remem-
ber, ie the Belgian Company, the ronirol and
assets of which we seized in 1014, continued
to do Ms business under the direction of my
rolleague, Captain H. Riall Sankey, C.B.,
and myeelf. In recent months, however, [
am glad to say, it has been possible for the
head office in Brussels 10 take back its child
into its own keeping. Its directors have de-
rlared dividends for the vears during which it
was not possible for the accounis to be made
up. Five per cent. has been paid in respect
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of the year ended December 31, 19i4; 7§
per cent. for the year 115, and 12} per cent
for each of the years 1916, 1917, and 1g18,
making a total of 50 per cent. for the five
vears, | think vou will agree that in all
the circumstances this is a highly satisfac-
tory result. (Cheers.)

In France, the Compagnie Universelle de
Télégraphie et de Téléphonie sans Fil, as |
have previously told you, has gone into ligui-
ration, having sold the whole of its tlﬂ#ihlt
assets to the Cl}mrﬂﬂil Générale de Télé-

aphie sans Fil. This company was
ormed at the beginning of last year with a
rapital of 13,500,000 francs, and may be said
to control the wireless telegraph business of
France and her colonies. With the apprgval of
the French Government we subsc-ibed for 40
per cent. of the shares, and have three repre-
sentatives upon the board, of which, again,
with the approval and wish of the French
liovernment, | am one. The business of the
Compagnie Générale has developed so quickly,
and their orders from the French Uovern-
ment are so extensive, that i1 was found ne-
vessary (o double their capital. The issue
was made a few weeks back at a premium
of 7} per cent., and we have applied for and
been allotted the full number of shares to
which we were entitled. The Compagnie
{iénérale paid for the period of February g
to December 31, 1918, a dividend of 27.226
francs per 500 francs share, and 1.302 francs
for each founder share. Of these founders'
shares alse we hold our proportion. These
shares have no capital denomination.

The Eump:ifﬂe Francaise Marilime ec
("oloniale de Télégraphie sans Fil, which
hitherto has conducted the business of the
French Mercantile Marine, paid for the year
endrd December 31, 10 francs per share of
1oo francs and g3.75 francs per founder share,
which also are shares without capital denomi-
nation. This company is now going into
liquidation, and a new company under the
auspices of the Co nie Générale de TElé-
graphie san Fil has n creared which takes
over the whole of the French Mercantile
Marine, and will be placed in the same posi-
tien in France as is the Marconi Interna-
tional Marine Communication Company
{Limited) in this l:nunta;.

The Amalgamated ireless (Australasia)
(l.imited) has paid a dividend of 5 per cent
far the vear ended June 30, 1918,

The Marconi Wireless Telegraph Company
of America paid a dividend of 5 per cent. for
the vear ended December 31, 1918. This was
a very conservative distribution on the part
of that company, but, no doubt, the direc-
tors acted with wise discretion.

Tue Russian Compaxy.

The Russian Company of Wireless Tele-
graphs and Telephones, as you are aware,
has its head office in Petrograd, and | have no
=¥ahts jnfarmation to give vou about this
business. 1 had, nowever, the advantage ol
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meeting in recent monthe one of the diree-
tors ol that company, who had the good
fortune of his journey from Russia being
facilitated by those at present controlling the
destinies of that great country. 1 can only
repeat to vou, for what it is worth, the infor-
mation which he gave to me. He informed
e that he left Petrograd in the month of
May last year, when the managers of the
company were well, and alth business
was being conducted under very difficult cir-
rumstances they were, nevertheless, extremely
busv. They had received, considerable orders
from the Russian Government, and to his
knowledge had been paid in advance on ac-
count ol those orders 1,750,000 roubles. Of
course, what these roubles were, or what they
are worth, or what thev ever will be worth,
1 am not in a position to tell vouw.

In ?Eurwi{‘. bv arrangement with us, a
Norwegian Wireless Telegraph Company has
been formed; we hold a substantial interest

in that company, and are represented wpon
the board.
Formation oF a Compaxy 1y CHixa.

In China a company has been formed under
vharter notified to the British Legation. It
has a nominal capital of £ 700,000, which is
to be subscribed as and when wired con-
jointly in equal moietics by the Chinese Gov-
ernment and ourselves. We pass to this
company our patent rights and designs, and
reccive in return one-third of the profits in
«ach vear until such time as we may be paid
a substantial sum of money, which sum has
been agreed in satisfaction of those paten
mights and designs. We are therelore entitled,
meantime, by reason of our shareholding and
patent rights, to two-thirds of the profits of
this Chinese National Company. e come-
pany has a monopoly of the supply and main-
tepance of all wireless telegra apparatus
in China. (Cheers.)

There are other companies in the course
of formation in other parts of the world about
which 1 hope to-be able 1o say more to you
next year.

REecoNsTRUCTION OF THE Caxapian CoMPANY.

Although the Marconi Wireless Telegraph
Company of Canada has made good progress
it has not vet been able to pay a dividend.
We have long felt, as 1 think 1 have told you
before, that orme reconstruction of that com-
pany was necessary, and I am glad to be able
to tell vou that we have now agreed with
the Canadian company that their capital,
which consists of a million shares of $5 each,
shall reduce its capital by halving the nominal
value of the shares, making their shares %2}
#ach instead of %5, and that soo0.000 new
shares of $2§ each shall be created. An agree-
ment has now been entered into under which
we have agreed that we will purchase 400,000
of the new shares, and that the long out-
standing indebtedness of the Canadian com-
pany to this rompany, which has alwayvs so
severely handicapped the Canadian company,
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shall be liquidated. The company, as a re-
sult of these arrangements, have a clean
sheet and a substantial working capital. Sub-
ject to the general meeting of shareholders,
which is being convened at once, approving
these recommendations, as | have no doubt
they will, they will be promptly put into exe-
cution. There was but one thing more in our

nion to ensure the successful future of the

anadian company, and that was an able
and energetic managing director with know-
ledge of the wireless telegraph business. |
am glad to be able to inform vou that we
have secured such a man in Mr. Arthur
H. Morse, and the Canadian directors have
accepted our recommendation and appointed
him managing director. Unless the depar-
tures of steamers for Canada are still held
up, he should be well on his way 1o take
up his new duties. | shall be surprised and
disappointed if we do not now see a marked
improvement in the development of the Cana-
dian company. (Cheers.)

In Ttaly we have continued to do a sub-
stantial business under the ever-able and ener-
getic management of the Marquis Solari. In
consequence of the war, however, we have
not vet received any part of the frults of .he
agreement which we entered into with the
[talian Government, but we may now look
forward to considerable revenue accruing to
us from the share to which we are entitled
of the receipts from the commercial wireless
services conducted by the Italian Govern-
ment.

The Compania Nacional de Telegrahia sin
Hilos, the Spanish company, continues to pro-
gress. [ts coast stations are commencing to
get busy with ship and shore messages ; there
is already promise of a much larger traffic
than in pre-war days. The commercial ser-
vice with Germany and Austria continues,
and it will soon be re-opencd—if it has not
already been re-opened—with Italy. In the
spring of this year permission was received to
commence a servicee with this country. Nei-
ther the Spanish station nor the station at
our disposal in this country proved to be alto-
gether satisfactory for the purpose of con-
ducting an efficient telegraph service. The
first week's traffics, however, were very pro-
mising, but a telegraph operators’ strike in
Madrid disorganized the traffic, causing con-
siderable delays. The service is not now being
pressed pending arrangemerds being com-
pleted for the provision of stations which will
be able to be devoted to their work with-
out interruption.

The Argentine company since the outbreak
of war has been obliged to mark time. All
preparations are now being pressed forward
to complete the erection of a high-power sta-
tion near Buenos Aifres and another in .his
country for the conduct of a direct telegraph
service at reduced rates. The development
of the science in recent years encourages us in
the belief that we shall be able to offer the
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the public a rapid and reliable service at sub-
service at reduced rates.  The development
of the science in recent yvears encourages us in
the belief that we shall be able to offer the
public a rapid and reliable scrvice at sub-
stantially reduced rates.  The fact that we
are able to send messages o Svdney, New
South Wales, a distance of over 12,000 miles,
the ** revord *° in wireless telegraphy, from a
statian buili to communicate j,0on0 miles fur-
nmishes some indication of the progress made
in revent yvears,  (Cheers. )

The Pan-American Company, which share-
holders will remember was formed for the
purpose of- conducting telegraph services be-
tween North and South America, are also
ecngaged in building a station in Buenos Aires
to communicate with New York.

We are awaiting the official declarstion of
Peace in the United States of America for
the high-powered stations in the United
States to be re-transferred to private owner-
ship, when direct  telegraph  services  will
promptly be opened between FEurope and New
York.

We have entered into an agreement with
the Colombian Government under which we
shall ¢rect a station in Bogota which will
servee as a centre for other useful develop-
ments towards creating o world-wide wire-
less telegraphic service.

AsnISTANCE OF THE Fomewcs OFFICE.

l.adies and gentlemen, so far [ have been
dealing with all our businesses and interests
abroad which have been mainly responsible for
the satisfactory results which appear in the
arcounts presented to you. We wish to ac-
knowledge the very valuable assistance which
has been afforded to us by our Foreign Office
in very many of our negotiations abroad. We
have never on any occasion asked for help
in any part of the world without its having
bn given to us to the fullest extent that
circumstances would allow. (Cheers.)

But | must now leave a bed of roses and
deal with the more thorny aspects of our
business at home.

Tue Company's Wan SERVICES aND THE

PoOSTMASTER-{IENERAL.

1 am sorrv to tell vou once more that we
huve not been able to arrive at anv settle-
nwent with his Majesty's Postmaster-General
in respect of the services which we have ren-
dered during the war. 1 deeply regret that
the Official Seerets Act and a sense of patriot-
ism prevent my reading to you a full record
of this company's services to the Empire from
the very eve of the outbreak of war until the
signature of Peace, Tt is a record, ladics and
gentlomen, of which the company has every
right te be proud, and which not only ¥ou,
but the people of the whole Empire would
warmly applaud could the boak be opened. 1
think 1 have told vou on previous occasions
that a high official of the Admiralty had gone
sa far as to say that the British Nuavy would
have been far less efficient had it not been
for the Marconi Company, and he added that
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there was no company which had rendered
greater services to the Empire than ows.
(Cheers and a voice: "Brave.”) Yer we
have not been able to obtain anvthing ap-
proaching what we deemed a reasonable offer
for such of the work which we have done,
and for which pavment could, and should,
be made.

We have asked the Post Office to pay us
for the Bo,oo0,000 words which we inter-
cepted and reported dav and night since the
outbreak of war to as many sometimes as
4o different addresscs directed by the Gov-
erament. This work wns done wnder the
most difficult of circumstances, either under
direct instructions from the Governmert or at
the company's suggestions, made as the re-
sult of its observations of altered enemy tac-
tics. Enemy fixed and portable siations, Na-
val siations comprising service ships. sub-
marines, and aircraft, have all had to be
dealt with, We designed entirely new re-
ceiving apparatus to mect the continually
changing circumstances and counteract ene-
my activities, Some of the ablest of the com-
pany's cnginecrs devoted their whole time to
this work. The nature of the interception
work, owing to the absence of [acilities for
calling for repetitions, was very difficult, par-
ticularly when it is borne in mind that half
of the traffic was in cipher. Bur we were
further handicapped by the absence of know-
ledge as to which stations would be sending
messages or with what wave-lengths they
would work. Yet evervthing was carried out
to the complete satisfaction and appreciation
of the Liovernment Departments served. Up-
wards of 8,000,000 words were in foreign
languages, including Russian, German, [ta-
lian, French and Rumanian. All these mes-
sages were translated by us and delivered to
the numerous addresses designated to us by
the authorities.

Since our stations were returned to us after
the Armistice we have been conducting work
of a somewhat similar nature, but a much
simpler and casier one, for another Govern-
ment  Department.  After consideration that
Giovernment Department fixed 3d. per word,
which was what they deemed to be a reason-
able rate of pay for the nature of the work
which we were doing. We accepted what
the Government Department considered rea-
sonable. But for the much more difficult and
onerous work which [ have just described,
and far which we have to look for pavment
tr the Post Office, we have not been
able to obtain an offer of more than what
amounts to approximately one and one-fifth
of a penny per word. ([Cries of “Shame.""}
And this is not onlv offered to us as remuner-
ation for our services, but it is ta cover al<n
compensation for our having been deprived of
the use of the whole af our stations except
Clifden during the whale period of the war.
{Shame.) This one and one-fifih of a penny
per waord left but a very small margin over
and above our actual eout-of-pocket expendi-
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ture. We have made many attempts to ar-
rive at a reasonable seulement, and have af-
fered 10 accept terms substantially less than
those which we are being paid and tw which
I have already referred.

We would have willingly made that sacri-
fice in order to ensure the good relations
which it is the company’s aim 1o maintain
with all Government Depariments, but all to
no avail.  In these circumstances, ladies and
gentlemen, as painful as it is to have to sue
a Government Department wunder Petition of
Hight, vou will not be surprised that we
have sgain been driven to commence new
proceslings and are threatened once more
with being forced inte a Court of Law, ex-
pending large sums in legul costs and wasting
the time of the imporiant officials of the tom-
panv, whose whole energy and time are re-
guired successfully to run the vast machinery
of our world-wide organization.

Tie lurerial CoHalx oF WIRELESS STaATIONS ®
THE RECENT PHOCEEDINGS.

And this leads me to the proceedings which
have recently terminated. | do not want to
take up time now by repeating at any lengih
the history of the contract for the Imperial
Chain of Wireless Stations, but [ would re-
mind you that the trouble commenced in 1910,
when we asked for a licence 1o build stations
4l our own expense, creating a wireless chain
of telegraph communication throughout the
Empire, which resulied in the contract of
rgr2.  This was followed bv the contract of
1913, rrauf]ialrd at the end of December,
1914  Negotiations continued for years.
Terms of a new contract were ofered to the
company in substitution of the 1913 contract
by way of settlement, which the company ac-
cepted.  The draft contract, however, was
never forthcoming, and finally we despaired
of ever arriving at a settlement, and proceed-
ings were taken under the Petition of Right
Judgment was given in favour of the com-
pany in March, 1918, The damages had to
be assessed by an arbitrator; a Judge of the
High Court was appointed, conditionally upon
both sides agreeing that there should be no
appeal, and the award has recently been an-
nounced. The hearing lasted 18 dayvs, during
which many of us had to sit continuously in
Court and commence our day’s work when
the Court rose. Liadies and gentlemen, when
you bear in mind that the Post Office con-
tended that the value of the contract was
A:47.500, or in the most favourable circum-
stances g.50,000, vou will understand why,
after yvears of negotiation, we were obliged
ta have recourse to a Petition of Right.

THe CLAlM AND THE AWARD.

And now, ladies and gentlemen, before |
go further, | must say a word or two as to
how the claim submitted by ws was com-
piled. After we obtained judgment we were
desirous of going before the arbitrator and
placing all facts and figures before him, leav-
ing it to him to award us a guanfum meruil,
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The Post Office, however, said "No! You
must define vour claim.” This i1 wns im-

sible for us to do other than by a formula,
in symbaols, embracing all the conditions of
the coniract, subject to its bwing interpreted
in the most favourable manner possible 1o
us, and such estimates of percentages of traf-
fics and traffic increases as we thought we
might reasonably suppose might take place in
the course of 28 vears, the longest term pro-
vided by the contract. At best, of course,
this formula could only be based upon hype-
thesis, and we had of necessity to claim
all that was possible in the most favourable
circumstances, This, however, did not satisly
the Post Office, and again they pressed for
actual figures, but without the knowledge of
the cable traffics we could supply no figures.
Finallv, however, the Post Office agreed to
furnish ws with the actual cable traffics. Tao
these hgures we merely applied our formula,
as we were obliged to do, and it worked out
to the large figure of the claim. We had
no alternative but to submit this account, bu
we submitted it very reluctantlv. 1t was,
however, impossible for anybody to say that
over the 28 vears, had the contract been car-
ried out, even this fgure might not have
been justified.

Tue Post OFfFice DEFENCE.

When we came into Court, and without
having given us any previous intimation, the
Post Office set up the defence—

(1) That between 1914 and 119, evén had
fhe stations been erected, we should have
been entitled 10 no rovalties, because, they
said, they would not have been allowed to
vonduct n commercial service during the war.
As 10 whether this is true or not [ leave i1 (o
vou to form an opinfen. You will take
into consideration the fart that the cables
were in a mosi congested condition—the
whole country was cryving out about the delay
in the transmission of cable messages; that
we as a private company were allowed 1o
conduct commercial services at Clifden until
some months after America entered the war:
that this service was only stopped at the in-
stance of the United Siates Government ; and |
| do not think vou will find it difficult to
draw vour own conclusions.

{2) The Post Office contended that subse-
quent to 1g1g all the essential Marconi patents
would have expired, and they rould then con-
duct a service without any of the latter im-
provements which the company might intro-
duce, or desire to introduce, and would con-
sequently cease to pay any royalties to the
rompany. 1 should say here, in parentheses,
that this contention, if it stood alone, was
ample justification for the mistrust which my
company had expressed on the manner in
which the Post Office intended to carry out
the contract (hear, hear), for Mr. Herbert
Samuel, when he obtained [rom us some
maodifications of the terms of the contraci in
1913, had said that his object was io give
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the country the bepefit of some epoch-making
invention should occasion arise. Every im-
provement or invention has emanated from
or belongs to the Marconi Company, and some
of these are certainly epoch-making. {Chtcrs.a)
And, thirdly, the Post Office put forwar
this extraordinary propodition :(—That the
wireless chain of stations could never have
sacured the traffics for which the contract
made provision and the Marconi Company an-
ticipated for had it done so the cable com-
panies would have suffered, and the Post
Office would have increased the wireless
tariffs in order to protect the cable companies.
(Laughter.) Would that have been an hon-
ourable procedure towards the Marconi Com-
ny? And what about the public and the
all-important imdustrial interests of the Em-
ire? They mattered nothing to the Post
Office. Their first duty, thev think, is to
protect the cable companies.
Tue Wrreess Carrep By THE Post Orrice.
And now | must tell you something about
the way in which the Post Office endeavoured
to improve its eleventh-hour case, They called
an engineer who had been in the employ of
the Poulsen Company. He prep over-
night a specification which it was contended
would snable the Post Office to construct sta-
tions without using any unexpired Marconi
patents. The specification and the blue print
which were produced proved the reverse. It
is true that they provided for transmission by
a Poulsen arc under the first Poulsen patent,
which expired last wear, but the rest was
Marconi, except that they could avoid inter-
ference. it was conte « by using a secret
Admiralty patent, which their witness swore
the Admiralty had used most successfully for
this purpose since 1905. He was an Admir-
alty expert, and said that he knew of no-
thing so efficient for its purpose. This con-
tention was very serious, and had it sue-
ceeded might have cost our company over
£6cono0. | ask vour particular attention to
what it turned out to be. After some trouble
our counsel sucoseded in forcing the consent
to break the seals of this secret patent. [t
proved to be identical with the provisional pa-
tent applied for by the Marconi Company in
1gnj. The witness who produced the secret
.patent and swore to its efficiency was in the
company's employ in 1903. He was recom-
mended by the company to the Admiralty, In
responss to a request, and entered Admiralty
service at the #nd of 1903. He stated that
he had communicated the invention com-
prised in our 1903 application to the Ad-
miralty in conformity with the agreement
which entitled the Admiralty confidentially to
receive information as to the companv's in-
ventions. [t happens that the witness had
himself been one of the signatories to the
companv's provisional application in 1903—a
fact, he said, he had forgotten. This provi-
sional application, after full trial and (ests
by our experts, proved to be valueless, and
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‘not worth a final specification at a cost of a

&5 note. [Laughter.) So much for the valu-
able secret patent. The Judge said that the
calling of this witness was a sheer waste of
time. (Hear, hear.)

There are two other incidents of impor-
ance which [ think it my duty to place before
you. The Post Office, who put forward the
contention that they could use a Poulsen arc
for transmission for the Empire chain of sta-
tions, and could otherwise do without Mar-
coni patents, desired to call a French Govern-
ment witness to give evidence to that effect.
A step better calculated to ruin the Mar-
coni pany at home and abroad, had it
succeeded, it would be difficult to conceive.
The first step towards obtaining the French
Government's assistance was taken by a
member of Parliament who was primarily re-
sponsible for the delay in the construction of
the Imperial chaln of stations in 1g912. You,
ladies and gentlemen, may wonder why. And
you may ask yourselves through whom and
in what way is this tleman  associated
with the General Post Office. The French
Government with courtesy could not refuse to
send over the officer in charge of the Eiffel
Tower Station to give evidence. The Past
Office witness—the Post Office re tative
—said he interviewed him, but he was not
called as a witness. [ will tell vou why. He
would not give the evidence the Post Office re-

uired of him; he would have disproved the

t Office’s case ; he was here for three days,
and returned to Paris; but, nothing daunted,
the Post Office persisted in its contention.
Frexcn Orriciat Evipesce.

We, fortunately, had private knowl of
this incident, and we called French cial
evidence. This proved (1) that the French
Government had considerable ex ce of
long-distance telegraphv: (2} that Poulsen
arce had proved a failure for commercial
wireless telegraphy ; {3) that the Poulsen arcs
were being superseded in French stations by
up-to-date inventions. which had proved to be
far more efficient: (4) that the French Gov-
ernment could not build stations for com-
mercial purposes without using the patents
of the French company ; (5} that the French
company had the right of use of the Marconi
Company's patents and the Marconi Com-
E.nny owned the British rights of all the

rench company’s patents. (Loud cheers.)
Ladies and gentlemen, the Post Office com-
pletely failed to make out their case. Their
own witness, Mr. Swinburn, an eminent
scientific expert, said that the Marconi Com-

ny had made great improvements in wire-
ru telegraphy in recent vears, and still fed
the world in the development of the art—
their own witness, an independent expert
witness. (Cheers.)

Mr. Justice Lawrence, in ﬂving his award,
said that it represented the full royalty which
he thought the company would have received
during the full term of 28 years specified by
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the contract.  This meant, after hearing all
this evidence, that the learned Judge was
satisfied that: (1) the specification submitted
by the Post Office would not render the erec-
tion of the stations possible without using Mar-
conml patents; (2) that the Poulsen arcs would
not provide an efficient form of transmission
for the purpose required; and that (3) the
FPost Office would have required to use Mar-
coni patents for internal and external truns-
mission and internal and external recep-
tion,
AFTER THE AWARD,
Ladies and gentlemen, if the Post Office
and the company had failed 1o arrive at an
agreement in consequence of a genuine diver-
genee of opinion as to the value of the con-
tract, one might have hoped and expected
that the learned Judge's award would have
opened the way to a simple and straightfor-
ward course in the interests of the country.
One might have thought that the Post Office
would have said to the company, “Now that
this marter is settled, and the value of the
contract has been defined, the Imperial chain
of siations has to be built as quickly as
possible ; the country must have the benefit
of vour inventions, vour experience, and the
£:60.000 @ vear which you spend upon re-
search.  We do not want to throw away
£boo,on0 of public money for nothing; let
us make another attempt to arrive at an
agreement which will avoid the loss of this
large sum of money and give 1o the compan
a reasonable equivalent in its place.' IJ;
was known to the Post Office that we had
again offered 1o build the Imperial chain of
stations at our own expense, as we had
affered to do in 1010 that we had suggested,
if Government control were still deemed neces-
sary, an arrangement could be come to with
the company bv which this could be achieved,
without losing the advantages of the stations
being built and worked by private enterprise.
The Post Office took no such course. They
went to Parliament for 2 supplementary vote
of £iyoooo, and the following morning
causcd an inspired announcement to appear
in the Daily Mail to the following eflect :—
“The Post Office coginecrs are installing a
svetemn which they sav is free of all existing
Marconi patents, and no rovalties will be pay-
able to the Marconi Company.' Ladies and
gentlemen, 1 say without hesitation that this
cannot be done (hear, hear); and after the
hearing before Mr. Justice Lawrence the Post
Office must know that it cannot be done.
iLoud cheers.)
Tue * ProcramMe " oF THE Post OFFICE.
What is it that they are proposing? Let us
examine their programme. They say, ' For
transmission we will erect Poulsen arcs, the
original patent of which expired last vear.
The French Government say, We have tried
this: it is a failure. We are pulling out the
Poulsen arcs. But that does not matter ; we,
the Past Office, will aveid paving Marconi
rovalties at any cost. For reception we will

uge the expired Marconi patenis. For avoid-
ing inerference we will employ the Admiraliy
secret patent—an abandoned Marconi inven-
tion of 1903."" The Post Office engineers ad-
mitted that they knew little or nothing about
the long-distance wireless telegraphy and had
had no experience of it. They are going 1o
start building the Imperial stations by experi-
menting with obsolete svstems. What mai-
wrs it to them that they throw away
Aboo,o00 of public money ; that they delay
the provision of an efficient Imperial chain
of stations for another nine vears; that cthe
supplementary vote of ghiyo,000 and further
large sums be spent to no purpose : that other
nations are contracting for the construction
of stations embracing all the important scien-
tific improvemenis discovered up to the latest
moment ¥ The art as it was known in 1004
is good enough, the Post Office thinks, for
the British Empire. Will the British public
think so? Will this wutertight Government
Department be allowed to adopt this suicidal
policy, and, in its ineptitude, raise the prier
of telegrams to cover its failure, as it is pro-
posing to raise the price of telephones? The
Chinese, under recommendation of the Brit-
ish Foreign Office, are to have the bencfit of
the latest Marconi inventions, and of their re-
search work vear by vear. The British Post
Office will have none of it; what the com-
pany did 14 vears ugo will do for them, and
they will pay no rovaliies to the Marconi
Company.
“THE Crux oF THE WhoLe QuesTiox. ™'

That is the crux of the whole question—no
rovalties to the Marconi Companv—and why >
What has been the crime of the Marcomi
Companv? When war broke out thev placed
their whole resources at the disposal of the
country, Thev have rendered services sur-
passed by none. The siations being badly
needed, self-interest was forgotien ; the coun-
try's need came first, and they offered in
September, 1914, to waive their rovalties and
build the Imperial stations, leaving it to the
tiovernment to payv them whatever  they
thought fit. The Post Office declined. In No-
vember, 1914, the company again offered to
waive their rovalties and to build the stations
for a fixed price, which would have left them
a profit far less than the amount of the recent
award. The Post Office declined ; they re-
pudiated instead. In 1916 the company ac-
cepted the Government's offer to build the
stations upon terms far less favourable 1o
them than those of the 113 contract. The
draft vontract was to be submitted by the
Government  immediately: it was  never
lorthroming. In 1917 and 1918 they again
negotiated and endeavoured to agree to terms
for another substitued contract. Thev could
not agrec; how could thev? The Post Office
valued the old contract at #£47,500. The
Arbitrator, one of his Majesiv’s Judges, says
it was worth & 1,200,000, or, reduced to o
cash  payvment on  December 31, 1008,
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£ 59u,000—equivalent to 606,000, approxi-
mately, in cash at the present time.

To-day we are again willing to negotiate,
but the Post Office says, “The country shall
lose its £/600,000; it shall have worthless,
obsolete stations, built by inexperienced Post
Office engineers, but we will tell all the
fﬂreigl'l Governments, vour customers, that
the British Post Office can do withoat Mar-
coni patents; no rovalties will be pavable to
the Marconi Company.” *This marks a re-
volution in wireless services,”” the Daily
Mail is caused to say.

A Drmaxp.

Ladies and gentlemen, is not all the suffi-
ciently conclusive evidence that a genuine
divergence of opinion was not the cause of
our failing to arrive at an agreement? Is it
not clear that there is something else behind
this inexplicable conduct of the Post Office?
(Cheers.) 1 say emphatically that had the
Post Office wanted to arrive at an agreement
there would have been no petition of right,
there would have been no arbitration, and
there would have been no award. Their con-
duct and attitude ever since Mr. Herbert
Samuel left office have been inexplicable, and
have resulted in a great waste of public
money. | demand that before more money
Is u!ulndemd upon the Imperial stations an
Inquiry be held to investigate the extraordin-
ary procedure of the Post Office and elicit on
whose guilty shoulders lies the responsibiliry
for their attitude with regard to the Imperial
chain of stations. (Loud cheers.) | may
speak with feeling—I do speak with leelin
for should personal enmity of an individual
at the Post Office exPsc against any individual
of this company, | say emphatically that he is
failing in the sacred trust he holds in allow-
Ing his animus to stand in the way of the
Interests of the couniry. (Hear, hear.) There
i= something rotten in the state of the Post
]?ﬁm; which demands Investigation. (Hear,

£ar.

The war being over we now h to arrive
at settlemencs with the Admiralty, the War
Office, and the Air Ministry in r t of the
extensive use which has been made by sach
of them of many of our patents; but before
we can proceed we have to await an arbicra-
tion, as agreed, with the Admiralty, in re-
spect of the Lodge patent, which must be
d of before it is possible to deal with
matters as a whole. T trust it may be possible
to dispose of all of them by the end of the
year. [t is a curious and significant fact that,
although we have met with so much trouble
In our relations with the Post Office. the
relations we have throughout had with all
the other Government Departments remain to-
day, as they have always been, entirely satis-
factory. (Cheers.)

IvrorTANT DISCOVERIES.

Very important discoveries have been made
in respec: of both wireless telegraphy and
telephony in recent times. for which a num-
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ber of mew patents have been taken out and
applied for. They are likely to have far-
reaching consequences, the effect of which it
is imposstble at nt to foretell. We
have & number of the ablest and mosc ex-
perienced men in wireless telegraphy con--
tinuously en in research .:3 experimen-
tal work, which more than justifies the very
large annual expenditure which we devote
t?n this important branch of our organiza-
tion.

L.adies and gentlemen, the amount of the
award was received on Tuesday last.  [n view
of what | have said to you, we do not ar
present pose to touch it; we propose to
wait a little. We shall have 1o call vou to-
gether again ere long to consider some in--
crease of our capital. We have considerabls
devel nts in view, for which ision
must be made ;: there may be more within the
next few weeks. We require a little more
time for consideration, ¢ mayv know bet-
te= where we stand when we meet vou again
in the autumn.

THE Joant GENERAL MANAGERS.

Ladies and gentlemen, since we met last
year, Mr. Henry William Allen has, at my
request, resigned the secretaryship of the com-
pany. He held that position since the com-

Was Incor rate over I '\"f‘lr!l "
En{e of vou '-r'l::;' are old shareholders :nt:r
know what signal service he has rendered
during all those years and how deeply we are
all indebted to him. (Cheers.) Last year |
had the pleasure of infurmiriﬁ_ you that he and
our manager, Mr. Walter William Bradfield,
C.B.E., had been appointed members ol the
board ; to-day 1 have pleasure in announcing
that these two gentlemen have accepted the
positions of joint general managers of the
company. (Cheers.}

| regret to have to Inform you of the loss
which we have suffered recently by the death
of Mr. Henry Spearman Saunders, who had
been a director of the company since 18g9.

New Directoms.

I have to inform you that Sir Charles
Stewart, K.B.E., who is known to all of you
in connexion with the very important position
which he has held for many years as Public
Trustee, and Mr. Sidney St. J. Steadman
have joined our board, and we look to them
with great confidence to render us substantial
assistance in the effickent discharge of the
responsibilities which we carry in the conduct
of this business. {Cheers). Further, I have
to inform you that the many members of
our staff who joined the Services, or in other
rapacities were lent to the Government for
the period of the war, have returned, or are
returning, to their positions in the company.
We owe to them, as we owe also to all those
who were allowed to continue with the com-
pany to [ulfil equally important duties, a
warm recognition of all the valuuble services
they have rendered both to the company and
to the country. ([Cheers.)
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Ladies and gentlemen, | have endeavoured
to put before you all the important matters
with which we have to deal as fully and at
such length as 1 have thought necessary. |
hope 1 have not detained you too long; if |
have omitted anything, or if there is any fur-
ther information required, | will answer any
questions which shareholders may wish 1o
put to me before formally maoving the first
resalution. {Loud cheers.)

Are there any questions, ladies and gentle-
men? No one rising to speak, the CHAIRMAN,
continuing, said :—Well, there being no ques-
tions, | will formally move, ““That the report
of the directors submitted, together with the
annexed statement of the company's accounts
at December at, w8, dulv audited, be re-
ceived, approved and adopted,”’ and 1 will
ask Captain Sankey to second it

Captamy: H. Rumarr Sankey, C.B., R.E.
{Retiredp—Ladies and gentlemen, 1 beg to
second the motion.

The motion was put to the meeting and
carried unanimously.

Mr. HExmy W. Avten, F.C.1.5.—1 have
pheasure in moving, “"That a final dividend of
an per cent., equal to 4s. per share, less in-
come-tax, upon the Ordinarv shares, now is-
suid and faid up, be and the same is hereby
declared for the vear ended December 31,
116 ; that a final dividend of 15 per cent.,
eyual to 3s. per share, less income-tax, upon
the Cumulative Participating  Preflerence
Shares be and the same is hereby declared for
the year ended December 31, 1918; that the
=aid dividends be pavable on August 25, 1919,
1o shareholders now registered on the books
of the company and to holders of share war-
rants to bearer.”

Mr. W. W. Braprirup, C.B.E.—| have
pleasure in seconding that.

The resolution was unanimously passed.
ProPOSED PRESENTATION TO SENATORE
Marcoxy axp Mg, GoDrFrey 1saacs.

Mr. Mavrice A. Bramstox.—Mr. Chair-
man, ladies, and gentlemen, 1 will ask your
permission to make a suggestion. | am
not at all sure that Senatore Marconi, or Mr.
Godfrey lsaacs—who have received no hint
of my intention—will approve of my action,
but 1 have some confidence that it will not
be opposed by the sharcholders on the other
gide of the table. Senatore Marconi is, as
vou know, the genius who has invented and
perfected the “svstem which bears his name.
To his unremitting work the success of our
company, =0 far as the technical side is con-
cerned, is principally due. His world-wide
reputation is of the highest, and he stands on
a level with, if he does not #xcel, Edison and
the greatest inventors of our time, (Cheers.)
He has bern a great benefacior to mankind—
thear, hear}—and we are all greatly honoured
bv our association with him. But although
hiz business abilities are of no mean order, 1
do not think he could alone have achieved for
the companv such a supreme commercial po-
sitinn without ass<istance, Some nine or ten

n

vears ago he was fortunate enough to secure
the co-operation of Mr. Godlrey Isaacs, and
both the Senatore and the shareholders are
to be congratulated on the selection. Mr.
Godfrey 1saacs has had a very strenuous year.
iHear, hear.) 1 wventure to think that the
magnificent position in which our company
stands to-day is to be attributed in a large
measure to his activities. (Hear, hear.) f
his brilliant abilities you are all aware, bmt
those on the other side of this table do not
perhaps know the infinite pains he takes in
his work, of his great powers of organiza-
tion and of his indefatigabiity. The sugges-
tion | have to put be you is that you
should recognize in a substantial wayv the ser-
vices of the Senatore and of Mr. Godfrey
Isaacs, and that should authorize that
their portraits should be inted at the ex-
pense of the company a laced in a suit-
able position at Marconi ouse. (Cheers.)
1 also suggest that replicas of the pictures
should be presented to them for their respec-
tive homes. (Hear, hear.) The resolution
which | have the pleasure and honour to pro-
pose is, ** That full length portraits of Sena-
tore Marconi and Mr. Godfrey Isaacs be
painted at the expense of the companv and
placed in a suitable itlon at Marconi
House, and that replicas of the portraits be
presented to them in recognition of their in-
valuable services to the company."” (Cheers.)
1 hope that some shareholder on the other
#ide of the table will be good enough to second
the resolution.

Mr. Barrour ALLex.—| have great plea-
sure, indeed, in seconding the resclution
which has just been proposed. 1 shall not
detain vou by adding anvthing to what the
director has said as to the eminent services ol
Senatore Marconi and Mr. Godfrev Isaacs. |
second the resolution.

Mr. Murray GrirFiTH.—As | have had the
Friﬂh-’!_"f for many vears of counting amon
my friends Senatore Marconi and Mr. Ged-
frex lsaacs, it affords me great pleasure—I
cannot say to second the resolution, as that
has been already done—but of supporting it
and of voicing the views of the shareholders
on this side of the table. A mere portrait
cannot convey to the shareholders, perhaps,
the personality which surrounds our manag-
ing director. It is almost impossible for us
here in this room to realize the extrasordinary
energy which he puts, and always has put,
inte his wonderful work for this company.
Not only will the gift of a portrait come from
vou as an expression of vour appreciation of
Senatore Marconi and Mr. Godfrey Isaacs,
but there are thousands of homes in England
at this present moment who think with grati-
tude of the messages which have been Aashed
bv vour company and which have saved many
and many a life, and, incidentally, many thou-
zands of pounds. 1| am sure that we on this
<ide of the table endorse every w that has
enme from the proposer of the resolution.
The words of comfort which Mr. Godlfrey
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Isaacs has uttered are very satisfactory.
When one read the statement in the .[:l.r,n'l:pI
Mail, | must sav for myself that 1 thought
the whole of the orgunization was already
done, but organization is a great thing. We
have not only the invention, but we have also
the organization. | have had some little ex-
perience with {sovernment Departments, and |
knuw that it takes times to perfect an organi-
zation, and it takes brains, too. (Hear, hear.)

| do not wish to detain vouw, ladies and
gentlemen, 1 am  sure that the resolution
meets with our heartiest approbation. Mr.
Godfrev  lsaacs dows  not require his  per-
sonality to be spread in his  family and
amongst  thoss who know him, but there

will come a day when he will not be here;
1 feel sure, however, that the day will never
come when his relations with the Marconi
Company will be forgotten. (Hear, hear.) It
will then be pleasant to his family to look
back and think that the shareholders desired
to show their appreciation of his services and
to perpetuate his memory.

The resolution was unanimously carried.

The CualgMmax.—On  behall of Senatore
Marconi and on my own behall, 1 thank vou
very sincerely indeed, ladics and gentlemen,
and 1 al=o thank my rollragues for this very
thoughtful and very kind mark of apprecia-
tion, which 1 am surr Senatere Marconl and
I will receive with the greatest possible satis-
faction. Speaking for myself, and it is prob-
able | am speaking very much as Senatore
Marvoni would -prak, | have not been con-
sulted about this. 1 have heard nothing
abgut it until now, and it came to me as an
utter surpris=. Had | been consulted, [ am
afraid | should have had to tell my colleagues,
as 1 tell vow, that there iz little probability
of that portrait ever being painted, for 1 do
not know whether any painter will have the
patience: to come o my office to paint me,
and 1 <hall vertainly aever have the time to
go to him.  But, however that may be, the
kind thought and feeling on the part of both
directors and sharehalders will be ever pre-
st inomy omind.  MNow, ladies and gentle-
men, we must proceed with our work, for
I am sure we e toking up more time than
busy men can affurd. 1 will therefore move :
“That the direciars, Mr. Sidney 5t J. Strad-
man and Sir Charles J. Stewart, K.B.E.. who
retire in accordanee with Article 54, as altered
by sperial resalution, be re-elected directors of
the company. That Mr.
Bradfield, Mr. Maurice Alfred Bramston, and
Mr. Samuel Geoghegan, who retire in accord-
ance with Arricle 81, be re-eliccted directors of
the company."

Mr. Avroxso Marcoxt.—I have very much
pleasure in seconding that motion.

The motion was wunanimously agreed in.

On the propasition of Mr, CrorT. seconded
by Mr. Curay, it was then resolved: *That

William Walter -
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Messrs. Cooper Brothers and Co. be re-elected
auditors for the vosuing vear, and that their
remuneration for auditing the accounts tlo
December 31, 1918, be 700 guineas. ™
ALTERATION OF ARTICLES.

Coaresas, —Ladies and entlemen,
that, | think, roncludes the business of the
ordinary  general mweeting. The extroordin-
ary general meeting is a very simple matter.
We have had the number of our directors
limited 0 10 by our Articles since the com-
pany was invorporated. | need not remind
you that the companvy to-day is a very differ-
ent concern Trom what it was then, We all
feel that we reguire some additional aid, and
therefore it is that we put this resolution bae-
fore you (o give us power to rlect two further
gentlemen o our board, and in doing that
we ask vou il vou will agree that our re-
muneration as directors shall not be curtailed
on that sveount, but that the total remunera-
tion of the directors shall be increased in pro-
portion tie the amount of the fees of the
two  additional  directors. | do not want
there to be any misunderstanding in submit-
ting this resolution. We are not asking for
any nadditional remuneration ; we are only
asking vou not to take awav from us any
of our present remuneration and give it 1o
the two new directors, but that vou should
increase the remuneration so as to provide
them with the sanwe amount of fees as we
ourselves are ot present receiving., 1 now
move :—"" That the Articles of Association of
the company b alvered in the following man-
fier :—

The

“{a) By submitting the following article for
Article 72, that is to say:—

“* =2, The number of the directors shall
not be less than fve nor more than 12, bus
the directors may  act nntwithstanding  any
vacancy in their body. "™

“{b) By substituting the following article
for Article 77. that is to say :=—

. The remuneration of the directors
shall, #= Irom the st day of January. 1914,
be at the rate of £ gnon per annum, and in
addition thereto in any vear in which the
dividend or dividends and | or bonus declared
and paid for such vear on the Ordinary shares
of the company shall be in rxcess of £7 prr
vent. on the nominal value of such shares, I‘he-
remuneration of the directars shall be in-
creased by the sum of #7250 in respect of each
1 per cent. paid by way of dividend and [ or
bonus on the Ordinary shares in excess of
£ por eent, as aforesaid. The remuneration
of the directors shall be divided between the
directors in such proportions as they may
from timic to time determine, ™

Mr. 5. 81. J. Steaouax.—I1 shall be happy
to second that,

The resolution having been put to the meet-
ing and carried unanimously, the procecd-
ings terminated.
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