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UBIQUITY
The Birthright of Wireless Telegraphy.

TO be " Jack of all trades " continues to
be popularly associated with the tradi-
tional corollary of being " master of

none." Because " wireless " can fulfil extra-
ordinary functions it is occasionally assumed
by superficial observers to be less capable of
performing ordinary service. Because it
alone can summon aid to ships in distress, or
put aviators, whilst in full flight, into con-
nection with earth, it sometimes appears to
be adjudged less capable of performing the
task of conveying press and business mes-
sages to and fro across the Atlantic. Of
course, there are thousands of people per-
fectly well aware of its powers in the sphere
of such everyday, prosaic, business transac-
tions. This fact is emphasised by the open-
ing of the new Fenchurch Street Office,
which, after all, is but a response to a real
demand for the facilities it offers. But, had
it not been for the idea which links wireless
with the romance of the (hitherto) impos-
sible, it is quite within the bounds of proba-
bility that that demand would have become
long since too insistent to have been denied,
and would, ere now, have forced the Marconi
Company to supply the City with the cheap
facilities for long-distance telegraphic com-
munication, at length brought to the door
of business men located in the city of
London.

At such a time as this, when the thoughts
of the whole world are directed to war, the
fact that looms largest in the attention of
the general public is that wireless telegraphy
is daily proving its utility as a means of

establishing communication with ships at
sea, both naval and mercantile, with aero-
planes and aircraft, with submarines, and
on the battlefield. The public imagination
has been fired by the revelation of what
it can do in regions hitherto untouched,
somewhat to the exclusion of recognition of
its utility in familiar fields.

Many parts of the globe still remain in a
somewhat savage or undeveloped state,
awaiting the benefits which " wireless "
brings in its train. We refer here not
merely to outlying parts of His Majesty's
Empire and to those portions of " the
dark continent " of Africa still mainly
" tenanted " by savages, swamps and jungles,
but to countries like some of the Central
States of South America, whose develop-
ment has been retarded by lack of the
means of communication which wireless is
now opening out to them. Only the other
day the ruler of the Republic of Ecuador,
in his annual presidential address, laid
emphatic stress upon the beneficial results of
the new long-distance station erected within
their boundaries.

In fact, it is immaterial whether we look
at the manifold activities of the civilised
world or let our vision range geographically
over the various parts of the globe : whether
we confine our attention to the earth or
extend it to the air or to the sea-we still
feel that a stage has been reached in the
development of wireless telegraphy which
justifies our contention that ubiquity forms
its most striking characteristic.
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Personalities in the Wireless World
COMMANDER F. G. LORING, RN., M.I.E.E.

THE name of Commander Loring is
so well known to all who are interested
in wireless telegraphy that a few

notes in connection with his life and work
are certain to be a welcome addition to the
biographical library of wireless celebrities
published month by month in our pages.

Commander Frederick George Loring,
R.N., M.I.E.E., Inspector of Wireless Tele-
graphy at the General Post Office, has had
a distinguished and varied career, and is
still a man in the prime of life, having been
born on March 11th, 1869. He is the eldest
son of the late Admiral Sir William Loring,
K.C.B. Following in his distinguished
father's, footsteps he entered the Navy at
the age of 13, and served in various parts of
the world, notably in Australian and Pacific
waters.

In 1891 Lieutenant Loring was appointed
to the Royal Yacht-a service which carried
with it special promotion on its termination
-and two years later was serving on
board H.M.S. Victoria when she was rammed
and sunk on June 22nd, 1893, by H.M.S.
Camperdown off the coast of Tripoli. This
disaster occurred during the middle of a fine
afternoon, and the Victoria went down in
less than 15 minutes, carrying with her many
lives, among whom was the Commander -in -
Chief of the Mediterranean Fleet, Vice -
Admiral Sir George Tryon. Lieutenant
Loring was instrumental in saving two lives
on this occasion, and for his gallantry was
awarded the Bronze Medal of the Royal
Humane Society. With regard to the sink-
ing of the Victoria, it is a strange fact that
when she was re -commissioned at Malta, a
few months before the catastrophe, the
Maltese, who are a very superstitious race,
were loath to serve on her, and many Maltese
bandsmen and servants of the first com-
mission positively refused to re-engage for
the second commission, despite the fact that
the Victoria was the Flagship of the Medi-
terranean Squadron.

Disaster was freely prophesied for the

ship, and many persons were reported to
have received warnings in dreams concerning
her. But strangest of all is the fact that on
the very day the Victoria was sunk rumours
were rife in Malta that a very serious accident
had befallen the ship, long before any infor-
mation could possibly have reached the
island in those pre -wireless days.

In 1894 Lieutenant Loring was selected
to undergo two years' special training in
electrical engineering in order to qualify as
a Torpedo Officer, and on the completion
of this period he received an appointment
on the Staff of H.M.S. Defiance (Captain
H. B. Jackson). Here he first came into touch
with wireless telegraphy, and was a witness
of Captain H. B. Jackson's early attempts
in this direction.

One of the first ships to be fitted with a
permanent installation of " wireless " was
H.M.S. Alexandra, to which ship Commander
Loring was appointed in 1900.

In 1902 he was offered the appointment
of Officer -in -charge of Naval Shore Wireless
Telegraph Stations, which he accepted, and
since that date has been exclusively em-
ployed on radio -telegraphic duties.

Being offered his present important post
as Inspector of " Wireless Telegraphy " at
the General Post Office in 1908, Commander
Loring retired from the Navy after receiving
the thanks of the Admiralty for his valuable
services in the cause of radio -telegraphy.

During the tenure of his present office
Commander Loring has twice served as
delegate at important " Wireless " Confer-
ences-viz., as Admiralty Delegate at the
International Conference of Wireless Tele-
graphy held in Berlin in 1906, and as Post
Office Delegate at the International Con-
ference in London in 1912. In addition to
this, Commander Loring served as Adviser
to the Board of Trade in matters connected
with " wireless " at the " Safety of Life at
Sea " Convention of 1914, at the termination
of which he received the special thanks of
Lord Buxton for his eminent services.
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Resonance Phenomena in the
Low Frequency Circuit

By H. E. HALLBORG

PART II

IISIG. 3 is an outline of a method used by the
writer of charting a low -frequency circuit,
and thereby obtaining a complete gra-

phical record of its inductance characteristics.
It shows the relation between total second-
ary inductance as ordinates, and series con-
nected inductanc es, primary and secondary, as
abscissa. The
three curves
shown give,
respectively,
the value of
the alterna-
tor induct-
ance referred
to the secon-
d a r y, the
value of
alternator
and transfor-
mer referred
to the secon-
dary, and the
value of
alternator,
t ra n s former
and secon-
dary loading
coils referred
to the secon-
dary. Any
condition of the circuit is at once available.
When the iron is worked at moderate
densities, as in the units above mentioned,
it was found that the curves are quite
straight lines, and only a few readings were
necessary to locate the entire curve. With
this data at hand, the value of condenser
for resonance, the point of best operation,
and even the general shape of the resonance
curve can be closely approximated.

Fig. 4, taken by the primary ampere

LI

method, shows the actual tuning curves of
the 300 -kw. alternator -transformer circuit at
New Brunswick for various settings of the
secondary loading coils. It will be noted
that as the circuit is stiffened by adding
loading coils the primary current amplitude
falls, and the resonance effect is sharpened.

The decrease
in primary
current am-
plitude is
probablycot

ots

h
IOW r/7f01/E/Yee'

C/BCU..T chgt9T

#rawhaux% ciRcair //WC/CM/Yee:5

Fig. 3.

partly due
to added
resistance as
coils are in-
serted, and
to the large
increase in
resistance
due t o the
smaller num-
ber of con-
densers re-
quired as the
inductance
is increased,
as pre-
viously
pointed out.
The stars

indicate actual operating points at
different wave -lengths. Since these operat-
ing points fall quite within the middle
ranges of the loading coils, it is evident that
it is possible to make factory adjustments as
above outlined, with a high degree of
accuracy.

Fig. 5 is an application of the primary
ampere method and the secondary voltage
method to a 2 -kw., 500 -cycle, 110/18,000
volt open core transformer designed for a
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synchronous rotary spark set. It will be
noted that the point of resonance taken by
the two methods does not occur at the same
condenser value ; but that the secondary
voltage method gives an inductance value
some what less than the value obtained by
the primary voltage method. From the
alternator -transformer constants of this
particular circuit-namely, 3.4 ohms syn-
chronous impedance, and 2.8 ohms trans-
former impedance-we deduce for the equiva-
lent secondary inductance by the Ratio2
transformation the value 19.7 Henrys.
The value of capacity for resonance should
therefore be 0.0051 mf. However, the
curves show this inductance to be about
30 per cent. greater than the figure deduced
by the Ratio2 method. For a loosely
coupled transformer, such as the one under
consideration, Seibt deduced the expression

L2-(.2
C (11- K2)

for the value of secondary

inductance for resonance with capacity, C,
and coupling factor, K, equal to 0.7. Solving
for K from the data above given, we get a
value about 0-5. This figure is more
nearly in conformity with the writer's
experience and results on open core units.
With closed core transformers, K is unity,
or at least nearly enough so for all practical
purposes. The operating point for best
results is shown by a star. The natural
frequency of the circuit corresponding is
407 cycles, or 18 per cent. below the alter-

nator frequency. The
variation of primary volt-
age and current with fre-
quency changes is also
shown. These curves are
quite similar, as is to be
expected, since they are
linked together by the
relation E=27r fLI, where
2 it f L is the generator
impedance, and I, the
current flowing.

Fig. 6 is of interest
since it demonstrates quite
conclusively that alterna-
tor synchronous imped-
ance has an effect on
resonance similar to any
inserted inductance of
equivalent value, and
must be considered as

such. Curve A is the resonance condition
when no reactance is inserted in series with
a transformer and a 2 -kw., 500 -cycle alter-
nator of 0.5 -ohm synchronous impedance.
Curve B results from connecting a reactance
of 3 ohms in this alternator -transformer
circuit. Curve C is the result obtained by
using the same transformer with another
alternator whose synchronous impedance
is 3.4 ohms, or roughly the sum of the
impedances of curve B.
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Fig. 7 illustrates the effect on resonance
of adding resistance in series with the
secondary circuit of a 7.5 -kw. open core
transformer. The resistances inserted were
carbon rods of 700 ohms each. The curves
become rapidly flatter as the resistance, or
damping, is increased. The amount to
completely wipe out resonance is approxi-
mately such that the rated output is all
consumed in the resistance. Resistance has
no effect on the resonance curve other than
broadening the tuning, so to speak.

Fig. 8 shows the effect of resistance
inserted in the primary of a 2 -kw., 500 -
cycle, 110/18,000 volt transformer circuit.
These curves are striking examples of the
correctness of the deduction that inserting
a resistance R, in the primary circuit has
an equivalent secondary effect of Ratio2 x R,.
Resonance is wiped out surprisingly fast.
In this experiment the point of resonance
moved slightly to the left in the direction of
increased inductance, since the rheostat
used was slightly inductive. The curves
were made by the secondary voltage method.

Fig. 9 represents the conditions found to
occur in a 5 -kw., 500 -cycle, 110/12,500 volt
open core transformer tested by the secon-
dary voltage method when a step-by-step
primary inductance was inserted. Secon-
dary voltage rise becomes sharper, and its
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amplitude greater as more primary induct-
ance is inserted. We have noted in Fig. 4
that the primary current falls off with
increased inductance; hence the secondary
current must likewise drop. If the secon-
dary voltage is to be considered as resulting
simply by the building up of voltage across
inductance of the secondary by the relation
E2=27rfL,I it is evident that a condition
such as here shown can only result when the
secondary inductance increase is more rapid
than the secondary current decrease. This
is probably the case with open core trans-
formers having liberal copper and a rela-
tively weak coefficient of coupling.

Fig. 10 demonstrates the desirability of
detuning the alternator -transformer circuit
of a quenched spark transmitter with respect
to the alternator frequency. The natural
frequency of this circuit is seen to be 450
cycles, or 50 cycles lower than the alter-
nator. This setting represents the working
point nearest resonance with this particular
set for a perfectly clear note. It was also
the most efficient operating point. A
detuning of 100 cycles or 20 per cent. is
nearer the average condition.

Fig. 11 shows a simultaneous set of
primary voltage and primary current read-
ings for one of the settings made on the
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300 -kw. set at New Brunswick,
Fig. 4. The primary voltage
quite closely with the volta
from the simple relation
or is merely the product
synchronous impedance and
flowing. A few calcu-
lated points are shown
by circles.

Fig. 12 is a record of
the simultaneous primary
and secondary currents
of the 300 -kw. set at
New Brunswick during a
resonance setting as
above. These curves
were taken to determine
the extent of the varia-
tion of transformer ratio
during resonance. The
two curves are plotted
against the same ordi-
nates by multiplying the
secondary current by the
winding ratio, and
plotting primary am-
peres direct. It is ap-
parent that no wide
change of ratio occurs.

Some vital facts may
be gleaned from the

ti

and shown in
curve checks

ge calculated
E,=.271-fL,I

of alternator
the current
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00
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data presented in regard to the design of
transformers for this class of work. Quite
evidently, low resistance values in both
primary and secondary are desirable.
Further, it has been demonstrated that the
total circuit inductance is the value of prime
importance from the point of view of reson-
ance. We have also noted that this circuit
inductance may be made up of a number
of separate small inductances, or concentrated
in the alternator and transformer alone.
For a particular specified capacity value in
the oscillating circuit the most efficient
arrangement is that in which the total
inductance is made up in the alternator and
transformer only. Both copper and iron
losses are thereby reduced ; but the arrange-
ment lacks flexibility if a wide range of
capacity is to be used. Usually this is not
the case. Flexibility, if desired, is most
easily obtained by means of primary variable
reactance, or, better still, from the point of
view of efficiency, by varying the mutual
inductance of the transformer, thereby
regulating its flux leakage.

The choice between open and closed core
transformers for wireless work has long been
a point in dispute. The open core trans-
former has the advantage of simplicity.
It has also the inherent high leakage charac-
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teristic sometimes so desirable. It requires
more iron and wire for a given output than
the closed core unit. Assuming the same
magnetic flux density in a similar unit of
each type, the copper loss in the closed core
unit will be less, since less wire is needed ;
and for the same reason its iron loss is lower,
since the volume of iron is less, although the
flux densities are the same. The closed
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core unit, therefore, is more efficient. A
considerable saving in space in favour of the
closed core type also results. This saving,
as we have just noted, is effected in
both core and coils. High leakage may
be obtained in the closed core type by
careful disposition of the windings without
resort to magnetic shunts or other devices.
It is apparent for these reasons that the
closed core transformer is the more
economical type both electrically and
mechanically.
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Digest of Wireless Literature
ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ

BEFORE SCIENTIFIC SOCIETIES.

THE INSTITUTE OF ELECTRICAL
ENGINEERS.

The following is an abstract of a paper on
" Some Experiments on the Induction
Generator," read before the Students' Sec-
tion of the above Institution by Mr. W. H.
Date, B.Sc.(Eng.), on March 17th

The author beging by mentioning how
little is known about induction generators ;

this fact causing him to write the present
paper.

First consider what constitutes an induc-
tion generator. An ordinary polyphase in-
duction motor whose rotor is mechanically
driven above synchronism is capable of
acting as a generator provided its stator
terminals are connected to a polyphase
generator which supplies the exciting current
necessary to maintain the rotating field.
Hence an induction generator is not self -

exciting. Apart from this difference, the
performances of induction and shunt-wound
continuous current machines are very
similar : each develops a torque which
increases very nearly in proportion to the
decrease of speed from no-load speed, and
each, if driven at a higher speed than this,
is capable of acting as a generator.

It may be mentioned that the property
of an induction motor of acting as a generator
at speeds above synchronism is used on some
railways to return power to the line on a
down gradient, thus providing an economical
method of braking.

The author suggests that this method of
regenerative braking might also be advan-
tageously employed on comparatively slight
gradients if a pole -changing switch be pro-
vided for increasing the number of poles.
The effect of this would be at once to decrease
the speed of the rotating field, with the
result that the machine would commence to
generate and pump current back into the
line at a much lower speed of the rotor.

Mention may be made of the following

interesting experiment. An induction genera-
tor driven by a shunt-wound motor was
connected to a three-phase generator driven
by a d.c. motor. The supply was then cut
off from this motor, which, however, still
continued to revolve, being driven by the
three-phase generator, now acting as a
synchronous motor, on power supplied by
the induction generator. The same thing
occurs if the three-phase generator is re-
placed by a rotary converter and the d.c.
supply is cut off.

The importance of these experiments
must be obvious to all station engineers
who have to deal with alternators running
in parallel. The disastrous effect that may
overtake the plant if any one of the genera-
tors should be suddenly deprived of its
excitation is entirely avoided if the machines
be fitted with the amortisseur circuits,thereby
converting them into induction generators
when required. Further, there is no danger
nor waiting when synchronising.

A modified form of the Hopkinson test
can be carried out if one pulley is made
smaller than the other, so that the machines
run at different speeds.

The author then discusses the phase rela-
tions of the various currents, and constructs
vector diagrams.

Then follows a description of tests made
on a 1 h.p. 3 ph. 60 cycle 60 volt motor,
running at 1,650 revs. per minute. The
machine was run both as a generator and
as a motor, the change from one to the other
being made gradually, by increasing the
power supplied to the driving motor. With
reference to the well-known Heyland dia-
gram, it was found that the readings for
the motor and generator gave a practically
complete circle. Similar results were ob-
tained from a single-phase machine.

In conclusion, the scope and advantage
of the asynchronous generator based on the
results obtained from the experiments will
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be summarised as far as possible. First and
foremost, perhaps, we have seen that in a
system supplied by induction generators the
troubles of hunting and synchronising cease
to exist. Every station engineer is aware
of the dangers of hunting and synchronising
with synchronous generators ; with the in-
duction generator it becomes exceedingly
simple to parallel a machine on to the bus -
bars. In consequence the switchboard con-
trolling a set of induction generators would
present none of the complications met with
in a station of synchronous generators.

From a mechanical standpoint also there
appear to be some rather striking advan-
tages. The rotor of the induction generator
would be squirrel cage, thus doing away
with slip rings, and as such could be built
to stand higher centrifugal stresses than in
the case of the revolving field. Further, an
accurate balance of the rotor could be
obtained far more easily than is the case at
present, since the distribution of material
in the rotor would be symmetrical. It is
evident then that the induction generator is
especially suitable for turbine speeds.

With the machine in parallel with a
synchronous motor, we have seen that the
voltage, frequency, and power factor are all
capable of easy regulation, and that the
generator will stand a heavy overload.

The author puts forward the suggestion
that a station equipped with these machines
driven by turbines and running in parallel
with high-speed synchronous motors would
be cheaper to instal, and would possess the
above advantages over a station employing
synchronous generators.

TRANSMISSION BY DAMPED AND
CONTINUOUS OSCILLATIONS.

In the Bulletin of the Bureau of Standards,
Vol. II., No. 1, there is an interesting note
by L. W. Austin on wave -lengths and trans-
mission by damped and continuous oscilla-
tions. The testing of the recently erected
high -power United States naval radio-
telegraphic station at Arlington, Va., has
given another opportunity for carrying out
experiments on the relation between the
currents in sending and receiving antennas
at varying distances, and at the same time
for investigating the relative advantages of
transmission by means of damped and con-
tinuous oscillations. At present the observa-

tions on the transmission of different wave-
lengths over great distances are too meagre
in number to settle the question of the relation
between the attenuation of the signals and
the wave -length. It is certain, however,
that the attenuation even over sea -water is
very much decreased as the wave -length is
increased. The comparisons made of the
efficiency of arc and spark transmission have
indicated that for distances of the order of
3,700 kms. or more continuous oscillations
are on an average superior. The evidence is
not complete enough to prove that this
superiority always exists. It is apparently
connected in some way with the reinforce-
ment of the signals from the upper layers of
the atmosphere, and is subject to the vagaries
of this portion of the received energy. The
indications seem to be that the superiority
of the continuous oscillations is greater in
winter than in summer.

MEASUREMENT OF HIGH FRE-
QUENCY ALTERNATING CURRENT.
In a paper read before the Royal Society,

Messrs. A. Campbell and D. W. Dye de-
scribe some important investigations on the
measurement of alternating currents of
high frequency, and give some simple
practical methods of obtaining precision.
The authors commence by referring to the
importance, both from a scientific and
practical point of view, of accuracy in such
measurements, and point out that whilst by
the methods at present in use it is compara-
tively easy to measure currents of the order
of 0.1 ampere, many difficulties present them-
selves when we have to deal with currents of
1 to 50 or 100 amperes.

Dealing firstly with thermal instruments,
the paper states that the most common
method of measuring a high -frequency cur-
rent is to pass it through a conductor and
observe the rise in temperature of this as
shown by its expansion or change of resis-
tance, or by means of one or more thermo-
junctions in contact with it or near it. The
last method, that of a heater and separate
thermopile, was investigated by one of the
authors many years ago, and was used later
to measure the voltages induced in small
search coils by alternating magnetic fields.
The separate heater system was used by
Mr. Duddell in his beautiful application of
Mr. Boy's radiomicrometer to current
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measurement ; and his thermo-galvano-
meter still represents the high-water mark
in efficiency. Whilst, however, the self-
contained thermo-junction and moving coil
no doubt give the highest efficiency, the use
of a thermopile connected to a separate
galvanometer has several advantages, especi-
ally in laboratories where economy of in-
struments has to be considered.

The authors next describe the thermopiles
they used, mentioning that the most fre-
quently used couples were either iron-
constantan or magnanin-constantan. The
iron-constantan couple has two strong points
in its favour : it gives a voltage almost
exactly proportional to its temperature, and
the temperature coefficient of its voltage
sensitivity is very small. On the other hand,
the high thermal conductivity of the iron
is not desirable and its magnetic properties
may give trouble.

Some interesting particulars are also given
of the behaviour of a separate heater and
thermopile immersed in oil. It has been
found that several important factors have
to be taken into consideration in connection
with the thermal expansibility, the viscosity,
and other properties of the liquid. Current
transformers are next dealt with, and a
description of air -core transformers suitable
for use in measuring large alternating cur-
rents is given. The authors next give the
methods used and the results obtained in
testing air core transformers, each trans-
former being tested at a number of fre-
quencies.

There is a very general belief that the
use of iron in high -frequency measuring
instruments is almost impossible, since
hysteresis and eddy current effects become
so pronounced when the magnetic cycle is
repeated at such frequent intervals. In the
case of current transformers, however, this
is quite a mistake, for most excellent results
can be obtained by the introduction of iron
cores, and it is not even necessary to use
specially thin iron sheet or wire in making
these.

In dealing with general conclusions the
authors state that it is evident from their
experiments that properly designed air -core
transformers, when used with due care in
conjunction with thermal ammeters, afford a
simple means of measuring currents of the
order of 1 to 50 amperes with good accuracy

at frequencies from 50,000 up to 2,000,000
cycles per second. Iron -core transformers,
which have some advantages in ease of
construction, can also be designed to fulfil
the same purpose and to give very satis-
factory results.

LEEDS ASSOCIATION OF ENGINEERS.
At a recent meeting of the above Associa-

tion, Mr. H. F. Yardley read an interesting
paper on Wireless Telegraphy, before an
appreciative audience. Mr. Yardley com-
menced by outlining the history of wireless
telegraphy from the time that Faraday made
his initial experiments with induction, and
next dealt in simple language with the subject
of waves and wave -motion. He went on to
compare the waves of light with those used
in wireless telegraphy, showing that the
main difference was one of wave -length, the
waves in wireless being about a million or
more times longer than those of light. Mr.
Yardley then informed his audience of the
different methods of producing the electric
waves, starting from the experiments of
Heinrich Hertz and running through the
early and later experiments of Marconi.
A description was then given of the Marconi,
Poulsen and Telefunken systems, the lecturer
explaining the differences in construction of
apparatus, etc., by which these systems are
distinguished. Some mention was also made
of the Marconi transatlantic station at
Clifden.

Details of the apparatus were described
in clear and simple language, the connection
between the various parts being dealt with
in an interesting manner. Finally the lec-
turer made reference to practical working
and the difficulties which present themselves
to the operator and experimenter.

At the conclusion of the lecture Mr. Rain -
forth, the president, remarked that Mr.
Yardley had dealt with a very complicated
subject in a very simple manner, and various
members asked questions, to which the
lecturer gave reply. On the proposition of
the Vice -President, a hearty vote of thanks
was passed to Mr. Yardley for his interesting
and very instructive paper.

WIRELESS AND THE MERCURY
VAPOUR ARC.

In the March number of Modern Mechanics,
Mr. Robert G. Skerrett writes concerning the
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work of Dr. Peter Cooper Hewitt and the
Mercury Vapour Arc in its relation to wire-
less telegraphy. The article is entitled " A
New System of Radio Communication," but
perusal of it shows that the novelty lies only
in a mercury vapour arc being utilised as
a generator of oscillations and a specially
modified form as a receiver. Dr. Hewitt,
in the course of an interview, stated that he
had discovered that " there are nearly forty
things going on inside the tube of a mercury
vapour arc," although in the beginning he
thought there were only three. Some of the
comparisons alleged to have been made by
Dr. Hewitt between the " spark -gap " oscil-
lators and the mercury vapour arc call for
some comment. As an example we quote
the following :-

" The spark -gap oscillators are costly
affairs : the big rotor for this work weighing
five tons in one of the Transatlantic plants.
It is built well-nigh as carefully as a watch
and, to carry the comparison further, is
pretty nearly as delicate. Constant heavy
work is apt to derange it. Mechanically the
Poulsen arc is much simpler, but the difficulty
lies in the fact that the carbons between
which the flame is made burn out rather
quickly and are expensive to replace.. . .

I have found that I can get from a mercury
vapour arc oscillator, weighing not more
than two pounds, an uninterrupted flow of
Hertzian waves that will reach as far as those
generated by the sparking machine in which
the rotor weighs quite 10,000 pounds."

We presume the rotor referred to is the
rotary spark discharger of a very large wire-
less plant. A plant sufficiently large to
require such a heavy disc would be capable
of radiating some hundreds of kilowatts.
A mercury vapour tube weighing only two
pounds and which can utilise even one
hundred kilowatts must be a remarkable
invention !

Again, we cannot agree with the statement
that the Poulsen arc apparatus is mechanic-
ally simpler in a large plant. Further,
the difficulty lies in many directions other
than that of the carbons burning away and
being expensive to replace.

At the conclusion of the article it is stated
that in the mercury arc transmitter and the
mercury arc receiver Dr. Hewitt has the

essentials of a successful long-distance
system of wireless telephony.

OBITUARY.

DEATH OF AN EMINENT TELEGRAPH
EXPERT.

We regret to have to record the death of Sir
John Cameron Lamb, formerly Second Sec-
retary of the Post Office, which took place on
March 30th at his residence in Hampstead. Sir
John (then Mr. Lamb) entered the Post Office
in 1864, and was one of a group of young
men who eventually took a large share in the
development of the service as it exists to -day.
In 1870 he was selected with others to assist
in negotiations for the acquisition of the In-
land Telegraphs, which up to that date had
been entirely in the hands of private com-
panies. In 1888 he carried out most of the
arrangements in connection with the intro-
duction of sixpenny telegrams. As a result of
the growth of the telegraph business between
England and the Continent, and the necessity
of cheapening the rates to meet commercial
requirements, it became increasingly apparent
that the public interest demanded that cables
connecting this country with France, Hol-
land, Belgium and Germany should be owned
by the respective States, and in 1884, and
again in 1888, Mr. Lamb attended confer-
ences with the officials of the various
telegraph administrations concerned, and
negotiated agreements for the joint acquisi-
tion and working of the cables. Mr. Lamb
took part in three international telegraph
conferences-in 1890 in Paris, in 1896 at
Buda Pesth, and in 1903 in London. He
was appointed Third Secretary of the Post
Office in 1896, and in the following year
became Second Secretary. Mr. Lamb was
the Senior British delegate at the first Inter-
national Conference on Wireless Telegraphy,
held in Berlin in 1903. From 1892 to 1897
he served as a member of the Royal Com-
mission appointed to consider the establish-
ment of electrical communication with light-
houses and lightships. He received the
C.M.G. in 1890, the C.B. in 1895, and had
the honour of knighthood conferred on him
when he retired from the Post Office in
1905, after more than forty years' service.
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Palma-the capital of the Island of Majorca.

LIFE ON THE SOLLER STATION.
A narrative of everyday experiences in the Majorca (Balearic Islands).

By E. BLAKE.

IN these days of Cook's tours it is sur-
prising that there should be in the
Mediterranean, only two and a -half

days' travel from Charing Cross, an island
about which the majority of English people
know practically nothing ; an island popu-
lated by a proud, intelligent, and historic
race with a grammar and literature of its
own ; a people which has given soldiers
and statesmen to Spain, which possesses
railways, telephones, and telegraphs (not
to mention the wireless station), and which
is a strenuous and enthusiastic imitator of

the English in the matters of boxing,
" bridge," tennis, and five o'clock tea.
I refer to Majorca and the Mallorquines.
The average Briton would probably stoutly
deny his ignorance of Spain, but confess to
haziness in regard to the Balearic Islands.
Madrid ? Oh, bullfights-and all that !
Seville ? Marmalade oranges ! Barcelona?
Why, of course, that is where the nuts
come from ! Spain generally ? Guitars,
daggers hidden in senoritas' garters,
bombs, onions, and King Alfonso ! But
Majorca ! Was there not an Admiral
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Byng who was shot ? . . . no, that was
Minorca. . . .

Here is an island of mountain torrents and
mountains clothed wellnigh to their summits
with olive -gardens ; of rich valleys where
the date, the fig, the orange, lemon, and grape
flourish prolifically with a minimum of
human labour ; an island where the air is
like wine and fragrant with the scent of
almond and orange blossom. To reach this
great orchard you follow the ordinary route
through Paris and Port Boll to Barcelona,
travelling thence by mail steamer to Palma,
the capital of Majorca. From Palma an
hour's journey by rail through the heart
of a mountain -range brings you to Sadler, a
town of semi -tropical beauty, set in the
hollow of tire hills. Three miles from here
is the sapphire -coloured sea lapping the
little fishing village of El Puerto de Faller,

and a coast which by reason of its magni-
ficence is the despair of artists.

The wireless station is situated on the
top of Punta Grossa, a rock some 700 ft.
high, overlooking Mier Bay, and at the time
of which I write we three British operators
lived there together with a cook, a labourer,
and a mule. When I left the staff had been
augmented by two dogs, several generations
of cats who held no very narrow views on
the subject of consanguinity, a stud of
guinea -pigs and one lonely hen. The
labourer also had a private snail -farm
which supplied him with breakfasts when
the hen forgot her duty. Our only
neighbours were the two lighthouse -
keepers who tended the penny-farthing
oil -lamp which was supposed to be a guide
to mariners.

It must be admi ted that when the glamour

Wireless Station at Seiner, showing base of Sectional Steel Mast.
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El Puerto de Sailer.

of the scenery began to lose its power and
we wearied of tramping over the rough
volcanic rock which was the chief geological
feature of the district, we were rather at a
loss for spare -time occupations. At times
we had bad attacks of bottle -shooting
with pistols, and a herd of half -wild pigs
which often invaded our domains with
disastrous results to our earth -wires, gave
us sport, for we stoned them relentlessly.
In El Puerto was
boat which we coaxed into a semblance of
activity and in this we sometimes went
clanking round the coast, listening to the
irregular explosions of the motor as one
might to the heart -beats of a dying man,
wondering which would be the last. The
bathing was splendid, and possible during
about eight months of the year, commencing
from February. There lived in the bay a
healthy breed of small octopuses, but we
had the luck to escape meeting any of these.
The only fishing which seemed to pay for
the trouble was of the " seine -net " variety,
and of shooting there was none worth the
name. Still, for the artist, the photographer
(oh, yes ! you are an artist also) and the
archaeologist the island is a veritable Tom
Tiddler's ground, though with regard to
photography one has to take one's chance
with the local chemist. He is really an
alchemist.

There are plenty of mountains, but the
inducement to climb them is small, for
Spanish sunshine and, maybe, a breath of
the sirocco straight from Algeria incline
one more to indolence and the, sucking of
oranges than to stepping heavenward with

a blistered nose for reward. We did actually
scale the highest peak, some 6,000 ft. high,
accompanied by mules and guides, and
everyone agreed that the drinks were the
best part of the expedition.

In winter our amusements were very few,
for the island receives its yearly supply of
rain during the first quarter. The town
of S011er afforded us nothing in the way of
diversions. The inhabitants are people of
simple tastes and retire early. Their clubs,
fiestas, which are holidays brightened
by mild flirting with fans, cheap sweets and
a brass hand, and gambling constitute
their chief pleasures. We used to sit in our
little living -room and quarrel as only exiled
Britons can, discuss all questions of Time
and Eternity, and indulge in an enthralling
card -game called siete y media, by the
playing of which for half a day one might
win or lose twopence-halfpenny. As a
more serious employment, apart from official
duty, one could sit in the springless cart
behind Juanina the mule, and partly wobble,
partly bump, down into S011er for the mails.
The zig-zag path down the cliff was just
about as wide as the cart and was stayed
with boulders. On the right hand the cliff
mostly rose up sheer and on the left it dropped
sheer. There was a two -foot mud wall (adobe),
mostly broken down, along the left-hand edge
of the path (going downward) and the joy
of the ride lay in the fact that Juanina had for
many years been employed in walking blind-
folded round a water -distributor. Mules
thus engaged proceed counter -clockwise, so
that by long habit Juanina had an irresistible,
incurable bias towards the left. Thus her

Stiller-set in the hollow of the hills.
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helm was in a permanent state of hard -a -
starboard, and only a concentrated mind
working in sympathy with an unslacking
pull on the right-hand rein saved one from
driving off into space.

Britons like to live as Britons wherever
they are, and we at first found serious
differences existing between Mallorquin fare
and that to which we were accustomed.
We hankered after the fleshpots, and all we
could get was lean, mountain -fed mutton.
For six months we ate dry bread until a
local trader was induced to import butter
-at 2s. 6d. a pound. Save as an occasional
medicine, tea is not used in those rural parts,
but by perseverance we got it, at 5s. a
pound. Fruit and vegetables are plentiful
and extraordinarily cheap. Tomatoes grow
in the open fields in rows like potatoes in
England, and one often sees loaded grape-
vines forming the hedges of a public lane.
Fig -trees flourish rooted in the crevices of
bare rock, and it is as inconceivable that
they should find nourishment there as it is
that the gnarled, dead -looking trunks, some
of them centuries old, which cover the
hillsides should be olive trees capable of
bearing, sometimes, a double yearly crop of
fruit.

The less said about the tobacco the better ;
the Government supplies it. It is said that
the Mallorquins are inveterate smugglers,
and I do not blame them, for even hardened
smokers draw the line somewhere.

I said that the people are a historic race.
Tacitus it is, I believe, who mentions the
slingers of the Balearic Islands, who as

The Path was stayed with boulders.

mercenaries in the ancient wars took only
women and wine as payment. Slinging
is to this day an accomplishment of which
the peasants are proud. When the Moors
overran Spain, including Majorca, they were
distinctly unpopular with the people of
Sealer, who on more than one occasion
kicked them out of the district. One great
battle was fought in Saler bay, when the
Moors, who arrived in ships, were met with
fusillades of cannon -balls and " pot -legs "
from the entire village. A landing was
effected, but the Sollerenses were " all over
them," and the heads of the raiding expedi-
tion were captured and executed in the
market -place. The old cannon still lie
behind El Puerto. Every three years there
is a special holiday in honour of the event
and the battle is re-enacted in costume.
Even the various sailing strategies of the
Moors are carefully imitated by those who
constitute the invading force, and the young
bloods have a glorious debauch of gunpowder,
finishing with a first-class rough-and-tumble
as th" Moors " leap ashore. One of these
celebrations took place during my stay
there, and while I was carefully focussing
the pirate king the tide of battle rolled over
me, and the subsequent appearance of my
negatives was sketchy and nebulous. Their
value to the daily illustrated Press would
be enormous, for they can be used to
illustrate such subjects as " Foggy Weather
in the Vosges," and " Wurtemburgers
looking for bread -cards during an earth-
quake."

The Mallorquines speak an obvious mix-
ture of Spanish, French and Italian,
very similar to the Catalan tongue. The
question of which has the pukka language
and which a dialect is still an acute one
between the people of the island and the
inhabitants of Cataluria, and from time to
time evokes some pretty wit in the news-
papers. The people are a healthy, happy,
and contented lot, not overburdened with
education or ambition. They are great
lovers of their country and fully alive to its
marvellous beauties, and as long as the
various crops do well and there is a bullfight
now and then, all is well indeed.

Not even in S011er, which thinks Barcelona
is the hub of the world, can one escape
the ubiquitous boy -scout, who is there
with his bare knees, broomstick, and badges,
endeavouring to burnish the glory of Spain.
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To give the reader an idea of what life
is like in the sleepy village of El Puerto de
Willer, I conclude with a summary of a
typical week, in which for obvious reasons
I clothe fact with fancy.

Monday.-Oldest inhabitant appears with
brand new seat to his trousers. The knife -
grinder receives a telegram ; mass -meeting
outside his house and local paper comments
favourably, incidentally dragging in the
glory of Spain. Three babies arrive-two
Pedros and a Maria.

Tuesday. - Local policeman observed
cleaning his rifle ; Revolutionary Club at
once denounces Government. Narizroja,
the tavern -keeper, lays in a new cask of
wine and a bottle of Benedictine ; receives
gold medal from local Chamber of Commerce
and newspaper alludes to new spirit of
enterprise animating noble bosoms of sons
of glorious Spain. Three babies arrive ;
two Dolores and a Jose.

Wednesday.-Local policeman leans up
against an entirely different post ; Con-
servative Club thereupon passes vote of
lack of confidence in Government. Revo-
lutionary Club buys cartridges. Four babies
arrive-two Pedros, a Dolores, and a Maria.

Thursday.-Exciting day. Two pieces
of paper blow past and a dog goes off at a
tangent. This being too much for nerves
of oldest inhabitant, he runs amuck. Two
babies arrive-Jose and Catalina.

Friday.-A priest pulls a boy's ear ;
powder play by Revolutionary Club. Three
members of same arrested several times in
rapid succession by Mayor in name of :
(1) God and the King ; (2) his honour ;
(3) his duty to Spain ; (4) the memory of
the immortal Cervantes. Liberal Club,
frantic with joy, stands Mayor much
vermouth. He makes a speech on
patriotism, the Cuban question, the glory
of Spain, and the new by-law concerning
goats' milk ; bursts into tears and gives
his sword away to the billiard -marker.
Two babies arrive-Pedro and Maria.

Saturday.-Commandante of Marine puts
on collar and officially looks at the weather.
All political clubs censure Government,
but policeman now being up against his
usual post has quietening effect, and only
one man is shot. Mayor discovers that
brand new seat to oldest inhabitant's
trousers corresponds to the missing portion
of one of his (the Mayor's) potato -sacks.

Among the Olives.

Oldest inhabitant swears by the im-
perishable lustre of the glory of Spain and
the finger -bones of Raymond Lully * that
he has seen no sack. Not the Mayor's sack.
And even if it were the Mayor's sack, what
of it ? He would spit upon the Mayor's
shadow. Thus ! Pah ! Pork ! Son of a

a Magdalene ! To accuse him, Don
Manuel Alfalfa y Algarroba, whose parents
were gentlefolks and took baths ! Ay,
Dios mio ! senores, was ever a Spanish
caballero thus unjustly . . . Is led off to
bed. Four babies arrive-two Joses, one
Antonio, and a Marietta.

Sunday.-Profound peace. Priests drift
about like fat bumble -bees. Commandante
of Marine puts on collar and milks his
mother-in-law's goat. Oldest inhabitant
tells Revolutionary Club once again his great
story entitled " How I drew gore from a
sergeant of carabineros in '39." Revolu-
tionary Club goes out en masse and darkly
regards local policeman from beneath
beetled brows. Man accidentally shot in
Conservative Club simply because he men-
tioned to knife -grinder that he would give
five pesetas for a sight of his (the knife -
grinder's) heart and liver. All babies
baptised, including three Saturday night
stop -press editions-Pedro, Catalina, and
Aldebaran.

* Raymond Lully was a Majorcan soldier of fortune
turned monk. His cell is one of the show places of the
island.



86 THE WIRELESS WORLD

aSel
ENGINEERS

Note Book
[Under this heading we propose to publish each month communications from our readers dealing with genera

engineering matters of various kinds in their application to wireless telegraphy, and we would welcome criticisms, remarks
and questions relating to the matter published under this heading. We do not hold ourselves responsible for the opinions
and statements of our contributors.]

Starting by Hand.
NGINES up to about 50 B.H.P.
which are fitted with an efficient
compression release and hand -

turning gear are easily started by
one man of average strength, but a
hint may not be out of place-viz.,
that something more than getting the
engine round is essential for easy and expedi-
tious starting. It is assumed that careful
looking round and oiling, as per instruction
book, will always be part of the routine
when starting up, so that the engine may be
in a proper condition, then after placing
the compression release lever in the starting
position, the attendant should commence
slowly pulling the engine round, preferably
starting from a position when the handle is
being pulled towards him rather than pushed
away. At the second revolution, when the
inertia of the moving parts has been over-
come, special effort should be made not only
to increase the speed to a maximum, but
to overcome the compression and ensure a
good spark from the magneto. If the engine
does not respond to this treatment, take a
rest, and again examine matters to see
that the vaporisers are correctly heated
and the fuel -feed valves acting, etc., and
then proceed as before. Continual turning
round is absolutely unnecessary and futile,
besides being very tiring, and is never
likely to get the engine to work. It is just
for this reason that occasionally one hears
of a man pulling an engine round for a long
time with no result, and then asking some-

one who is fresh to have a turn, and it
starts immediately. Knack, coupled with
intelligence, is really of far more value than
brute force. It should be noted that the
method of starting up an oil engine is quite
different from that usually adopted for
starting up a petrol engine, which is suddenly
jerked over the compression.

Starting by Compressed Air.
As the frictional resistance of the larger

engines would be too much for one man to
conveniently overcome and attain a suffi-
cient speed for getting under way, it is
usual to fit a compressed air equipment
which operates as follows :-A suitable
service of pipes is led from a shut-off valve to
distributing valves operated from the cam-
shaft, and it should here be noted that the
compressed air is only used for the purpose
of turning the engine round, in exactly the
same manner as the hand turning above
described, therefore no attempt should be
made to start against a load, and the com-
pression release should be used so that no
energy may be wasted in overcoming the
high compression ; in fact, unless the com-
pression release is used, there is every possi-
bility of back firing, which would defeat
the end in view. Certain marks will be
found on the rim of the flywheel and the
gears which drive the lay shafts of the
engines. By hand barring the engine has
to be brought into such a position that
these marks are in a line, thereby placing
the cranks in the best position for making
the most of the compressed air. After
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priming the vaporisers, and seeing that
everything is in order, the compressed air
valve should be turned on sharply, and
immediately the engine is heard to take up
its ignition, this valve should be closed and
the half -compression lever put into the
working position.

A word or two on keeping the air receiver
well charged may be advisable, and to that
end it is a good practice to always start the
air compressor and re -charge the air receiver
previous to putting the engine upon her
working load. There should be a stop valve
on the receiver as well as one on the engine,
and, when properly charged, both should be
closed to prevent leakage. In case a joint
is suspected of leakage, a drop of oil or thick
soapy water smeared round will instantly
reveal its position by the gradual formation
of a bubble, and it should be remembered
that the minutest leak in the air service is
sufficient to rapidly lose all pressure from
the receiver. The little air compressor itself
should receive careful attention from time
to time ; it should be kept thoroughly clean,
well lubricated, and the valves in perfect
order.

Various Engines.
The above remarks apply to almost all

types or fuels, but for suction gas outfits it
is specially necessary to make sure gas is
delivered right up to the engine before
attempting to turn on any compressed air
for starting, as otherwise the receiver would
be exhausted before the service pipes had
been sucked clear of air.

Suction Gas Plants.
Another word of warning on the subject

of Suction Gas Plants is that the gas itself is
exceedingly poisonous, and therefore the
generating house and engine room should be
both thoroughly and efficiently ventilated,
and a card hung up in each place showing
the symptoms and remedies for gas poisoning.
One of the most important is fresh air, but
with any ordinary care no danger need be
anticipated ; it is only the careless or
inexperienced who are likely to be affected.

We have pleasure in reproducing below a
letter which we have received from a reader
of THE WIRELESS WORLD concerning the
" Engineer's Note -book " for March. The
letter has been submitted to the writer of
the Notes in question, and his reply is

appended. We welcome such criticisms as
these, as they add considerably to the interest
of the articles.

" The Editor, THE WIRELESS WORLD.

" SIR,-Allow me first of all to express my
appreciation of the excellence of the current
number of THE WIRELESS WORLD. You
invite criticism of the ' Engineer's Note-
book.' While agreeing with the first part of
the section ' Engine Maintenance,' which is
excellent, I may be allowed a word or two
on the last part re bearings.

" The method suggested of slacking back
the cap nut is hardly a good one, I think,
because if first of all you tighten the nut on
the cap with the fingers the bearing is loose,
and tightening the outside lock -nut on it
will make it also slightly more loose and
throw the strain of the bearing on the cap
and bolts, instead of the solid block of a good
bearing.

" May I suggest a better way is to fit a
thin paper liner the shape of the cap, and
over the bolts, and then to tighten up the
bearing, tight, and try the fit of the pin, but
no engineer, fitter or erector worthy of the
name would leave a bearing needing to be
further fitted by either method, which is at
best a makeshift.-Yours faithfully,

" W. E. DENSLOW."

The writer of " Notes on Internal Com-
bustion Engines " has much pleasure in
replying to the criticism of adjustment of
bearing, and much appreciates the kindly
spirit in which it was proffered. He is
perhaps the better able to make his defence,
having been trained in the practice of
marine steam engines, and therefore can
appreciate the origin of the comments on
our methods-which it must be distinctly
understood apply solely to internal combus-
tion engines.

Your correspondent's method is perfectly
correct as applying to bearings taking their
thrust and pull evenly as in steam, but with
internal combustion engines the bearing only
receives working thrust, and there is no
" pull " whatever ; in fact, the caps only
serve the purpose of preventing the journal
jumping away from its bearing. Even on
the non -working stroke there is the " com-
pression " which keeps the bearing and
journal in contact, and on many multi -
cylinder engines it is common practice to
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only have bottom bearing between cranks
and a cap to each end bearing.

Another feature is that instead of a com-
paratively even applied turning effort, as
in steam, the impulse of an internal com-
bustion engnie is more of the nature of a
blow, which in a new engine has a gradually
hardening effect on the white metal lining
and may necessitate adjustment far more
frequently than with steam, and this adjust-
ment must always be of the nature of a
micrometer adjustment : hence the method
adopted. It would obviously be impossible
to be continually renewing or refitting linen
strips between cover and housing.

In conclusion, we would say that the
method has been perfectly successful on a
very large number of engines, and may add,
moreover, that it is accepted as perfectly
good practice by the Admiralty, War Office,
and other Government Departments at
home and by the Consulting Engineers for
the India Office, Crown Agents for the
Colonies, and many foreign governments and
private firms of high standing, when it is
applied to internal combustion engines.

One slight correction is necessary-viz.,
we recommend bringing the surfaces in
contact first by tightening with a spanner,
then adjusting finger tight, and then
tightening back on to the lock -nut, which
does give just the correct clearance without
unnecessary slackness.

IN LIGHTER VEIN.

Our irresponsible expert sends us the fol-
lowing announcement
BERLIN, February 31st.-It is rumoured

that a new company has been formed to
acquire the apparatus on interned German
ships. The title is to be " The Benighted
Wireless Company."

From over the sea comes an account of an
invention by a scientist in the United States.
He possesses an electric dog, which follows
him about and is controlled by means of a
selenium cell and an electric light. We, our-
selves, in the editorial offices have an electric
cat, which follows us about and is controlled
by a piece of cat's meat. Its electrolytic is
milk.

WIRELESS POETRY.
4( IGHT from an inside source " is

shown, with regard to an operator's
life, in a recent issue of the Marconi

Service Magazine (San Francisco). We give
below three verses extracted from a poem
headed " This is the Life."

Said Billy McGee,
Who worked in a shop,
What's to hinder me
From becoming an Op.
And ditching this grind
For a job at sea ?
And I've a mind
To quit, by gee "-
And so he did.
Then Billy McGee
To Marconi went
And off to sea
Was shortly sent
On the Flee Maru,
Of the Muggins line,
With uniform new
And buttons " ashine "-
And so was he.
And Billy McGee,
Most all the trip
With pail on knee
And pale of lip,
Sighed for the shop,
But sighed in vain,
For seas will slop
And stomachs will strain-
And so did Bill's.

" WIRELESS WORLD" INDEX
AND BINDING CASES.

The Index to Volume II. of THE WIRE-
LESS WORLD is now ready, and will be sent
free of charge to any reader requiring a copy,
provided a penny stamp is sent with the
application to cover cost of postage.

Cloth cases for binding the first volume
of THE WIRELESS WORLD have also been
prepared, and these are on sale at ls. each
(postage 3d. extra). A limited number of
bound copies of Volume II. of THE WIRE-
LESS WORLD are available, price 4s. 6d net
each copy (postage 6d. extra).

Applications for binding cases and copies
of bound volumes should be sent with full
remittance to the Wireless Press, Ltd.,.
Marconi House, Strand, London, W.C.
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Administrative Notes

United Kingdom.
We are informed that from March 18th,

1915, the Seaforth Wireless Station will be
closed to commercial service.

United States.
The Bureau of Navigation has issued the

following note on the subject of wave-
lengths and interference in the official
" Radio Service Bulletin " :

With the opening of many high -power
stations during the last two years the Bureau
has received complaints of interference, par-
ticularly on the longer wave -lengths. Here-
tofore, in the issuing of licences, in very few
instances have wave -lengths requested by
commercial companies been refused. How-
ever, some consideration now must be given
to the distribution of wave -lengths, especially
among high -power stations. The Act of
August 13th, 1912, to regulate radio com-
munication, was designed to execute, on
behalf of the United States, the International
Radiotelegraph Convention, and thus to
promote the orderly exchange of radio -
telegrams. Section 2 of the Act empowers
the Secretary of Commerce to specify the
wave -length or wave -lengths which may be
used by commercial stations, and hereafter
particular attention will be given to this
matter, and in most cases only one or two
wave -lengths above 1,600 metres will be
authorised for high -power stations. The
attention of those concerned is particularly
invited to the London Radiotelegraph
Convention service regulations, Article 35,
paragraph 2, concerning the use of the
1,800 -meter wave -length. Applicants de-
siring the use of additional wave -lengths
must submit with Form 761 a detailed
statement of the purpose for which additional
wave -lengths are desired, and such state-
ment will be considered with regard to wave-
lengths assigned to other stations.

A request for several wave -lengths for the
purpose of passing from one wave -length to

another to avoid interference will not be
considered.

* * *

Antarctic.
The steam yacht Aurora of the Imperial

Antarctic Expedition will probably winter
in Macmurdo Sound in the Ross Sea, and
remain there until the early part of 1917.
Steamers of the New Zealand Shipping
Company, Shaw Saville, and other lines,
which run direct from New Zealand to
South America, pass within 2,000 miles of
the steam yacht Aurora's proposed base.
Operators on these steamers may on occa-
sion be able to establish communication
with the Aurora, and deal with any traffic
that the ship may have to dispose of.

* * *

Panama.
An arrangement as to the operation of

wireless telegraphy at Panama Canal has
been made between Sir Cecil Spring -Rice,
the British Ambassador, and officials of the
United States State and Navy Departments,
under which certain hours of the day will
be set aside for the uninterrupted use of the
air by warships, and during the remainder
of the time the shore stations will handle
their messages without interference from the
British naval operators.

* * *

Ratification of International
Convention.

The British Government has notified the
International Bureau at Berne that the
Radiotelegraphic Convention of London,
together with the final Protocol and Service
Regulations, has been ratified by Greece,
Morocco, and Brazil, dating from July 24th,
1914, November 2nd, 1914, December 18th,
1914, respectively. It is also notified that
Guatemala, Panama, and Colombia have
agreed to the Convention of London from
July 10th, 1914, July 14th, 1914, and
August 25th, 1914, respectively.
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Wireless Telegraphy in the War
A resame of the work which is being accomplished

both on land and sea.
wE reproduce below an excellent

view of Cumberland Bay, in Juan
Fernandez, the spot in the " Rob-

inson Crusoe Island " where, guided by
wireless, the three British cruisers-Kent,
Glasgow, and Oran/a-discovered and des-
troyed the German " commerce destroyer "
Dresden. The island was discovered in 1563
by the Spaniard whose name it bears, and
was, for five years, the solitary abode of
Alexander Selkirk, a Scotch buccaneer, whose
story is supposed to have suggested Daniel
Defoe's famous novel referred to above.

We drew attention in our April issue to the
imaginative fictions which our enemy cir-
culates all day long and every day by wire-
less, and so good an opportunity as the sink-
ing of the Dresden did not fail to draw from

Cumberland Bay, Juan Fernandez.

them a characteristic piece of fiction. Juan
Fernandez belongs to the Republic of Chile,
whose relations with Great Britain have
been most cordial, both before and since the
war. The clumsy German attempt to create
friction between Englishmen and Chilians
over this incident fell remarkably flat.

*

Our evening contemporary, the Globe, in
a recent issue printed, in one of their leader-
ettes, some remarks from which we extract
the following :

" For once we find ourselves in complete
" agreement with a correspondent in the
" Westminster Gazette in his protest against
" the adulation which ' Eye -Witness ' so
" frequently bestows upon the enemy.
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" Nothing, it seems to us, could be better
" calculated to improve German morale
" than these acknowledgments of German
" bravery and skill. If the authorities re-
" sponsible for the dissemination of news in
" England would let us have the German
" wireless uncensored the end they have in
" view would be much more speedily and
" safely attained. There can be no question
" here of betraying secrets to the enemy. A
" little more common sense and a little less
" reticence would be all to the good, particu-
" larly in stimulating recruiting."

We may remark that our contemporary
appears to be a little unfair to those whom
he is pleased to call " the authorities."
A good many of the deletions made by them
in the German official wireless messages con-
sist of paragraphs deliberately fabricated by
Germans in order to sow dissension between.
the various countries with whom they are
at war. To allow such baseless fabrications
to be circulated in the English Press would
effect no good object, and would, indeed, be
playing the game for these malicious Teu-
tonic " kite flyers."

* *

We have often had occasion to refer to
the advantages gained by ourselves and our

German Submarine Craft, showing Antennae

Allies through the employment of wireless
in the present war. But the captain and
crew of the French steamer Auguste Conseil
are unfortunately not able to speak with
whole -hearted appreciation ! The U29,
which was responsible for the destruction
of this French vessel, in the course of the
farcical attempt at " blockade," which
the Germans vaunt so much, appears to
have owed some of her successes to the
employment of radio -telegraphy. Captain
Leon Gouin, who was a passenger on the
unlucky steamer; said that not only did he
observe that U29 was fitted with wireless
apparatus, but he actually witnessed the
use of it by the German commander. We
reproduce above a photograph showing
how antennae are fitted on submarine craft.

The supreme importance of wireless tele-
graphy in linking up outlying portions of
King George's Realm, Dominions and
Colonies was further brought home on the
occasion of the terrible explosion which
occurred in the Shetland Islands about the
middle of April. Nature, by storms and
seas, seems to have done her best to cut off
the inhabitants of the Shetland and Orkney
Islands from the mainland. But radio-
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telegraphy makes light of such obstacles,
and a large number of the public have
doubtless heard for the first time from the
columns of the newspapers that " the only
communication with the Islands is main-
tained by wireless."

Considerable interest was aroused during
the earlier part of the war in what all the
newspapers denominated the " Treasure
Ship." Few people can, even now, under-
stand how it was that the Kronprinzessin
Cecile, with her two millions in gold and
six hundred thousand pounds in silver
managed to escape the cruisers seeking for
her. The full story has recently appeared,
and, as wireless was responsible for the
success of her elusive feat, perhaps readers
of the WIRELESS WORLD may be interested
in the narration of how it was done. At the
time of the declaration of war, she was
107 miles west of Plymouth, en route for
Bremen, via Plymouth and Cherbourg.
With German thoroughness every eventu-
ality had, for years, been provided for. In
common with all other commanders of
German liners, Captain Polack was in
possession of sealed orders which had re-
mained unopened on board his ship for about
two years. At ten o'clock on the night of
August 1st he received the following message
by wireless :-" Eberhard has suffered an
attack of catarrh of the bladder. (Signed)
Siegfried." He immediately went to his
cabin and opened his sealed orders. The
translation read " War has been declared
between Germany, France and Russia.
Turn back." Lights were dimmed, port-
holes covered, and the Cecile hurried at full

The Fallen Wireless Tower at Duala.

The Wrecked Generators at Duala.

speed back to the United States. More
explicit wireless telegrams reached him
during the next twenty-four hours, and the
result was that, thanks to wireless aid, the
enemy's treasure ship eluded British cruisers,
and put into Bar Harbour on August 4.
These sealed orders from the German
Admiralty had been distributed amongst
the captains of merchantmen as far back as
the spring of 1908.

* * *

In the Cameroons the earlier land opera-
tions of the British were not very successful.
The first expedition, after succeeding in
occupying Tebe, was repulsed from the
German station at Garua, and compelled
to retire into British territory. But, whilst
these events were taking place on land,
H.M.S. Challenger and Dwarf had recon-
noitred the mouth of the Cameroons river,
and the approaches to Duala, the chief town.
On September 26th the above -mentioned
ships bombarded the town, and the following
day both Duala and Bonaberi surrendered
unconditionally to an Anglo-French force
under the command of Brigadier -General
C. M. Dobell, D.S.O., A.D.C. Little damage
was done to property by the naval bombard-
ment, but the enemy destroyed their wire-
less station and instruments before evacua-
tion. Our illustrations will indicate the
thoroughness with which this was done.
The whole place was set on fire ; the roof
fell in and completed the destruction that
had been begun by smashing the commu-
tator and the motors, besides destroying the
switchboard and connections. The station
had been placed about two and a half kilo-
metres from the town itself. The wireless
tower was visible from the sea for a distance
of ten miles. At the time when the warships
were preparing for their cannonade there
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What remains of the Statton Buildings at Duala.

was much speculation among the crews of
the various vessels in the port as to when it
would be knocked down by the bombarding
ships. The Germans themselves, however,
saved the enemies the trouble, and de-
stroyed the tower at 8.30 a.m. on Sep-
tember 27th, just previous to the surrender.

We were all of us glad to hear the news
of the safe arrival at Queenstown of the
Harrison liner Wayfarer, which constitutes,
up to the present, the largest victim of the
German submarine pirates since the starting
of their egregious " blockade." There
appears some little doubt, even now, as to
whether the injury done to her was wrought
by a torpedo or a mine, and the authorities
are very properly not allowing any informa-
tion to be given for the present. But
whatever may have been the cause of her
disaster, her safety is due to the fact that
she was fitted with wireless, and that, in
consequence, help was speedily forthcoming
in response to her signals. Another British
ship which avoided disaster " by the skin of
her teeth " was the ss. Theseus, a vessel
owned by Messrs. Alfred Holt and Company,
and belonging to their well-known Blue -
funnel Line. She was chased for some hours
by one of the pirates. An engineer, writing
to the Marine Engineers' Society, at Liver-
pool, gave a very interesting account of the
chase, which was published in the Journal of
Commerce. In this case the vessel would

seem to have been in some measure indebted
to the presence on board of five engineers
in addition to her own full complement.
As soon as the word was passed that the
enemy was signalling " Stop and abandon
ship," the Chinese crew started deserting
the stoke -hole and engine -room. The engi-
neers buckled to, and a few seconds later
they were awaiting the orders of the officers
in charge of the engine department."
Speed and good handling resulted in the
escape of the steamer, but when our engineer
correspondent came on deck he was able to
perceive the effect of the fusillade of shots
fired in the course of the pursuit. He ends
up his interesting letter in the following
significant terms : " The only regret we
have to record is the fact that no wireless
was fitted, so as to have enabled other ships
to be warned of the danger."

* * *

Officials at the Admiralty hear a great
deal that does not find its way to the outside
world. A delightful story is going around
there anent the way in which the news of
the Heligoland Bight fight first reached
headquarters at Whitehall. It appears that
wireless telegraphy played a naturally
important part in this brilliant little engage-
ment, and a number of the messages which
flew from ship to ship whilst the messages
were in progress were picked up by the
wireless operators at headquarters. Most
of them consisted of odds and ends " of
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The Nerve Centre of the British Navy.

messages-little bits of eager exhortation.
One of the sentences thus intercepted ran,
" Bear round sharp to starboard and you
will catch them." This and similar items,
pieced together with other orders that came
through, seem to have been the first inti-
mation to the British Admiralty that the
" real thing " was going on. We can
easily imagine the excitement which must
have prevailed amongst those acquainted
with these isolated facts before the definite
official intimation of the engagement arrived.
It is small wonder that the wireless instal-
lation of the Admiralty roof should possess,
under existing circumstances, a fascinating
interest for Londoners and visitors to London.
As one passes down Whitehall, or crosses
the Horse Guards Parade, folks are often
seen pointing out the aerials to one another.
It must certainly be a feeble imagination
which would fail to be thrilled by the
thought of what these wires could tell us if
they were at liberty to speak. They form,
indeed, what we may aptly term the nerve-

centre of the British Navy.

Our enterprising contemporary, the
Zodiac, has secured what is known amongst

journalists as a real " scoop " for their
March number. This consists of a full
story of the Emden's last effort, the destruc-
tion of the wireless station at the Cocos -
Keeling Islands. In our Vol. II., No. 21,
of December 21st, 1914, we published a note
with a view of these islands ; and our con-
temporary is now able to print a full narra-
tive of the incident, together with many
illustrations. The landing of the German
boat party to the various vital points is very
dramatically narrated, and the description
of the three dynamiting attempts necessary
before the wireless mast was finally dis-
lodged from its resting place (see illustra-
tion, page 95) indicate how excellently the
work had been originally done by the
contractors. The work of demolition was
most thoroughly carried out. The engine
room was wrecked ; the dynamos and all
the apparatus ruined beyond repair. The
switchboard and all the receiving and
sending apparatus were smashed to atoms,
the latter presenting a spectacle chaotic to
behold. Even the unoffending seismograph
house, on the outskirts of the town, was
demolished. We have reproduced at various
times many illustrations of wireless masts
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in all their glory and pride of place, and it
may be interesting to our readers to see a
reproduction from a photograph of Mr.
R. A. Cardwell, of the Cocos -Keeling mast
after its treble dynamiting by the Emden
party. It would not be possible for us to
extract the account of the battle between
the Emden and the Sydney as described in
the Zodiac article, but such a thrilling inci-
dent is one that does not often fall to the
lot of a wireless operator to witness.

* *

Newspaper readers have got so accustomed
to trace the influence of the science with
which Marconi's name is indissolubly con-
nected in every phase
of activity, that,
whenever an account
of an adventurous
nature appears, they
expect, as a matter of
course, to find some
reference to the sub-
ject in the narrative
they are perusing. We
recently read the
thrilling experience
through which Singa-
pore passed during the
late military riots
there. This account
forms a veritable tale
of adventure such as
we were used to read
in boyish days in the
pages of our favourite author, the late Mr.
G. A. Henty. The sequence of events seems
to have been : first, a feeling of discontent
worked upon by " dark conspirators " ;
secondly, the opportunity afforded by the
three days' festival of the Chinese, signalised
by the firing of pyrotechnic bombs and
crackers-just the ideal surroundings for
consummating an insurrection. Up to a
point the mutiny seems to have been not
unskilfully engineered ; possession of am-
munition was secured, and the guards of
the prisoners of the war - camp over-
powered. The loyal regulars on the spot
appear to have been exceedingly few in
number, and the only assistants im-
mediately available were civilian volunteers.
Murder and riot ensued, and the situa-
tion seemed black indeed. At this point

in the narrative, the newspaper breaks
into the heading " WIRELESS APPEALS FOR
Au)." The whole situation was imme-
diately changed. Instructions were issued
to the police stations to take measures for
safeguarding the women and children. The
French cruiser Montcalm landed a party of
190 men and two machine guns ; the
Japanese cruiser Otawa, in response to the
same signals, landed 75 men, and the
Tsushima a further complement. The
Russians responded to the same appeal, and
our allies, joined by " handy -men " from
H.M.S. Cadmus and local volunteers,
speedily dominated the situation and
restored order. Singapore, like many another

The Dynamited Mast-Cocos Islands,

place, owes a debt of gratitude to wireless
telegraphy.

* * * *

We are constantly publishing instances of
the gallantry displayed by wireless operators
under various circumstances of difficulty
and danger in different parts of the world.
The general public is, as a rule, not slow to
recognise their services ; but up to the
present official Government recognition has
been less generous. It is therefore pleasant
to notice that the roll of recipients of the
D.S.O. in a recently published list includes
the names of Theodore Frank Perrow,
Petty Officer Telegraphist, O.N. 238640
H.M.S. Gloucester for " services rendered
during the chase of the German cruisers
Goeben and Breslau by H.M.S. Gloucester,
August 6 and 7, 1914."
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THE MARCONI COMPANIES
BENEVOLENT FUND.

THE second annual general meeting
of the members of the Marconi Com-
panies Benevolent Fund was held at

Marconi House on April 7th, 1915.
Captain H. Riall Sankey took the chair,

and amongst those present were Mr. W. W.
Bradfield, Mr. H. W. Allen and Mr. W. R.
Cross.

The annual statement of accounts was
submitted and approved. No claim had
been made on the fund up to December 31st,
1914, at which date 493 employees of the

Marconi Companies had joined the Staff
Superannuation Fund. The number of
members had since increased to 543.

The Report of the Committee of Manage-
ment was unanimously adopted, and the
Members' Trustees were re-elected-namely,
Messrs. E. C. Richardson and W. S.
Purser for Marconi's Wireless Telegraph
Company, Ltd., and Messrs. W. R. Cross
and W. J. Collop for the Marconi Inter-
national Marine Communication Company,
Ltd.

Wireless in the Courts.
RECENT police court activity in

connection with the illegal pos-
session or use of wireless apparatus

appears to have been confined to Newcastle.
On March 2nd dealer in

electrical and mechanical appliances named
Rowland Hill Barnett was charged at the
local police court with having in his posses-
sion " certain apparatus intended to be used
as component parts of apparatus for the
sending and receiving of messages by
wireless telegraphy contrary to the Defence
of the Realm Regulations." The proceed-
ings, it. was admitted, were taken at the
express request of the military authorities.

According to the evidence for the prose-
cution, the defendant had exposed for sale in
his shop window a wireless spark coil. The
military authorities wished to emphasise the
necessity for a person who had anything to do
with wireless telegraphy to have a licence.

Mr. Barnett's solicitor, in defence, stated
that Mr. Barnett was well aware that he
must no longer sell the parts of Marconi
installations, but he did not understand that
it was any offence to keep these parts in his
possession. The parts shown in the window
were induction coils, which were used for
vacuum tubes and X-ray apparatus gener-
ally. The Bench, who were of the opinion
that Mr. Barnett had unwittingly offended,
fined him £10 and costs.

In the same police court, on March 23rd,
a 17 -year -old youth, William Horsley, of
S Tenth Avenue, Heaton, was charged,
under the Defence of the Realm Act,

written permission, the component parts of
a wireless apparatus. The youth was em-
ployed in the drawing office of Sir Charles
Parsons' works, and the Deputy Town Clerk,
who prosecuted, said that though the case
was regarded as a serious one, the police and
Post Office authorities were satisfied that
Horsley was an amateur in wireless tele-
graphy. The defendant had imagined that
when he had dismantled the aerial he had
done everything that was necessary under
the Act. In August Horsley and his father,
who was an engineer employed at North
Shields, understood that they must remove
the aerial, but they failed to register the
apparatus or its parts at the Post Office.
The entire outfit, with the exception of the
receiver, was home-made. The receiver was
described as a very sensitive one by Mr.
H. R. J. Dunthorne, assistant engineer at the
General Post Office, Newcastle, who said it
was capable of receiving messages from
places as far distant as Berlin, and from
other high -power stations. As far as could
be judged the instrument had not been used
recently. A fine of 20s. and costs was im-
posed by the magistrate.
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NOTES
OF THE MONTH

THE mystery surrounding the sudden
recall home of Major George Lang-
horne from his post as United States

Military Attache in Berlin has been cleared
away by the disclosure that the German
Government has been using Maj or Langhorne's
name to send extremely pro -German reports
to the United States by wireless, in an effort
to deceive the Allied Governments. It is now
discovered that Major Langhorne was shown
every courtesy by the Germans, and was
allowed to visit all the fronts and make
extensive observations in the various fighting
areas. He frequently sent long descriptive
accounts of these observations to his Govern-
ment by wireless in plain language, which all
nations could receive en route and under-
stand. In the hope of misleading the
enemy the Germans craftily inserted false
information and pro -German sentiments in
Major Langhorne's messages, and the Allies
were for some time at a loss to understand
how a man of Major Langhorne's calibre and
intelligence could send such reports to
his Government. However, these German
tactics soon broke down, and the deception
was discovered when one of Major Lang -
home's messages was addressed to the War
College, Annapolis. As no such college has
ever existed at Annapolis, the United States
immediately instituted an investigation.
When the truth was finally arrived at it was
apparent that to call the German Govern-
ment's attention to the fraud would be
embarrassing to both countries, as no proof
was actually forthcoming that Germany
had officially sanctioned the deceit. Major
Langhorne's withdrawal was the easiest way
out of the difficulty, and Colonel Kuhn was
appointed in his place.

* * *
The United States Bureau of the Census

reports that from 1907 to 1912 the number
of messages sent increased from 154,617 to

285,091, or 84.4 per cent. Employees in-
creased from 176 to 958, or 444 per cent.

Mr. R. A. Germon, chief operator on the
s.s. Korea, has written to us from Yokohama,
under date of February 17th as follows :

" In an article in the January issue of
" THE WIRELESS WORLD, entitled Prob-

lems of Radio -Telegraphy,' it is stated
" that a remarkable rule demonstrated by
" the Australian stations was that if signals
" from north to south were above the normal
" strength, then signals from south to
" north were below normal, and vice versa.
" The article then goes on to say that this
" asymmetry had not been detected in east
" and west signalling. I conclude that this
" latter statement refers only to observa-
" tions made by the Australian stations.
" For, it is a phenomena noticed by operators
" on almost every trans -Pacific ship, running
" between San Francisco and Japan, that at
" certain times of the year when it is possible
" to hear the Japanese Government station
" at Choshi and the Marconi station at San
" Francisco at the same time, when signals
" from the former will fade so as to be
" almost inaudible, those from San Francisco

will come in above normal strength, and
" vice versa. This has been particularly
" noticeable this last voyage. We were
" able to copy press from San Francisco
" at 3,720 miles, and during the whole of
" that time Choshi was working with some
" Japanese ship. His signals, though, were
" so weak as to cause no interference.
" Hardly was press time over, than Choshi
" signals came in very loud, while San
" Francisco faded away almost completely.
" I have noticed the same effect when
" midway between the San Francisco and
" Honolulu stations.

" As to the remarks in the same article
" regarding the comparative range of trans-
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" mission on the Atlantic and Pacific
" Oceans, I might mention that the record
" distance made by this ship is 4,200
" miles and 3,600 has been done many times
" by this and other ships."

*

Last year, after the commencement of the
war, it was decided that the McGill Univer-
sity in Montreal should establish a class in
wireless work with the object of preparing
young Canadians for this branch of the
Naval and Military Service in case they
should be required by the Dominion or
Imperial authorities. A class was accordingly
organised under the direction of Prof. L. V.
King (of the Physics Department) and
Prof. A. Gray (of the Electrical Engineering
Department). Prof. A. S. Eve (of the
Physics Department), who is an officer with
the McGill Regiment, laid the requirements
of the class before the Naval and Military
Departments at Ottawa, with the result
that the Government lent the university
two Marconi military sets, which are light,
compact, and easily portable. A temporary
aerial was erected, but it was found that
it was not strong enough to withstand the
winter storms, and was finally taken down.
It was then decided to erect a permanent
aerial at the expense of the university. This
work is being undertaken not only with the
sanction, but with the active co-operation
of the Dominion Government. When com-
pleted it will give McGill University one of
the highest and longest aerials in Canada.
One end of the 450 -foot stretch of antennae
will be attached to the top of the power -house
chimney, which stands 150 feet above the
ground, which again is a considerable height
above the lower part of the city, while the
other will be attached to the Engineering
Building, where the receiving apparatus is
kept. The possession of this aerial will give
the wireless class opportunities for practice
in taking messages. The area for receiving
will be about 2,500 miles, while with the
equipment on hand messages can be sent
about 1,000 miles ; but for the present the
sending of messages will not be permitted
for fear of conflicting with the Admiralty's
wireless operations on the Atlantic coast.

* * *

Readers may be interested to hear that
Marconi's Wireless Telegraph Company,
Ltd., has now arranged, in co-operation
with the London County Council, con-

tinuation classes for the boy messengers
under their control. These classes, which
are held at convenient hours during the
day, so as to fit in with the duties of the
boys concerned and obviate any expendi-
ture in fares, &c., comprise English, Geo-
graphy, Calculation, Topography of London
and general tuition, and are under the charge
of a London County Council schoolmaster.
Each boy is charged a small fee, but in
the event of his attending not less than
75 per cent. of the classes held during the
year, the Council provide the second year's
tuition free, and the Marconi Company
return the full amount. All stationery,
books, etc., are provided free by the Council,
and the classes themselves are held at
Marconi House.

* * *

Those who in the past have so steadily
advocated the superiority of cable com-
munication will, perhaps, pause on reading
the Postmaster -General's announcement
that within four hours of the outbreak of
war we had severed every German cable
that ran from Germany westwards or
eastwards under the sea. Germany has
thus been almost entirely dependent on
her wireless service for communication with
many parts of the outside world.

Even assuming, for the sake of argument,
that the German fleet was active and had
some measure of control over the ocean,
the difficulties and delays in repairing a
cut cable in war time, when one end lands
on hostile or neutral country, would be
infinitely greater than the re -erecting of a
wireless station that may have been
damaged or destroyed through an act of
war, provided the enemy can get near
enough to it to do so.

* * *

There is a glorious tradition in the British
Army which has, ever since its institution,
linked two words together, so that, with the
rarest possible exceptions (which only go to
prove the rule) it is commanded by persons
entitled to the honourable hyphenation
of " officer -and -gentleman." Major Samuel
Flood -Page, who passed away on April 7th
last, was an admirable example of the older
school of the British officer-a gentleman
in his retirement as truly as in his service, and
his decease will be very widely lamented.

He was born in the Isle of Man in 1833
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and was the son of the Rev. S. Flood -Page,
his mother being the daughter of Colonel
Shaw, who saw considerable military service,
and whilst in the 60th Rifles was wounded
in the taking of Quebec in 1759. After
receiving his education at Christ's Hospital
and Rossall, Major Flood -Page became a
cadet in 1854, and in the following year was
gazetted to the 2nd Madras European Light
Infantry. He served in India and Burmah
and was gazetted first adjutant of the
Queen's Own Edinburgh Rifle Brigade, after-
wards serving
for 12 years
as Adjutant
of the London
Scottish. He
was the first
executive offi-
cer of the
National Rifle
Associ ation,
remaining on
the council of
that body for
40 years. At
one time
Major Flood -
Page held the
office of secre-
tary and
manager of
the Crystal
Palace, and in
that capacity
organised the
Electrical Ex-
hibition of
1882. About
this time a
revolution in
electrical
lighting took
place by the introduction of the carbon
incandescent lamp, which provided light
in much smaller units than was possible
with the arc lamp, and Major Flood -Page,
after leaving the Crystal Palace in 1882, de-
voted his energies to promoting the commer-
cial utilisation of the new illuminant. As
general manager of Edison's Indian and
Colonial Electrical Company, he visited
Australia in order to introduce the incan-
descent lamp in that country, and on his
return in 1883 was appointed secretary and
manager of the Edison and Swan United
Electric Lighting Company, a position he
retained till 1892, when he became a director.

The late Major Samuel Flood -Page.

During the latter part of his life Major
Flood -Page interested himself in wireless
telegraphy, and in 1899 joined Marconi's
Wireless Telegraph Company, Limited, as
Managing Director.

He was from the very start fired by
enthusiasm both for Mr. Marconi personally
and for the future of his invention. He
shared in the labours and agitations of the
early days when Mr. Marconi was preparing
to demonstrate the possibilities of trans-
atlantic wireless transmission. It is but

a very few
weeks ago
since, in the
course of an
interview, he
narrated with
pride to one of
our staff how
largely instru-
mental he was
in the selec-
tion of Pol-
dhu in Corn-
wall, as the
locale of the
first long-dis-
tance wireless
station. He
remained to
the day of his
death a
staunch sup-
porter of THE
WIRELESS
WORLD, and
in his latter
days nothing
gave him
more pleasure
than to nar-
rate, for the

benefit of its readers, reminiscences of
past incidents in the development of wire-
less.

To the very last he remained an active
member of the Boards of Directors of
several of the Marconi Companies.

He was buried in the family vault at
Wimbledon on April 9th, and a memorial
service was held at the Church Army
Church, Upper Berkeley Street, where the
gallant officer was for some years church-
warden. Prebendary Carlile gave an
address and several directors and heads
of departments from Marconi House were
present.
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CARTOON OF THE MONTH

Wireless Entanglements for Trenches.
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Maritime Wireless Telegraphy
0NCE again " Wireless " has come to

the rescue of those in distress on the
sea, and has been the means of saving

lives that otherwise must have been lost on the
storm -tossed Atlantic. The s.s. Denver, an
American -built vessel of 4,549 tons, belonging
to the Mallory Line, was bound from Bremen
to New York. When 1,300 miles from the
latter port, on March 22nd, it was dis-
covered she was leaking badly, from some,
as yet, unknown cause, and was in imminent
danger of sinking. She sent out a " wireless"
call for help at 3 p.m. on that day, and the
liners Manhattan, Megan tic, St. Louis,

Lacome, Corsican, Maryland, V estris, and
others received the signal and hastened to
the rescue. The roughness of the weather
and the darkness of the night prevented
a prompt location of the imperilled steamship,
but she was sighted about noon on the 23rd
by the Manhattan, Megantic, and St. Louis.

The St. Louis, which was eastward bound,
had spent practically the entire twenty-one
hours searching for the Denver, and had
gone considerably south of her course in
the quest. On the arrival of the rescue
steamers three boats were immediately

lowered from the doomed ship, which con-
veyed the officers and crew and the few
passengers safely on board the vessels
standing by to render aid. Fifty-four
persons were taken on board the Manhattan,
and the remainder on the Megantic. The
first news that the Denver was in danger
reached the American continent via the
Canadian Marconi Company's powerful
station at Cape Race, and communication
was maintained with the vessels at the
scene of disaster until the Denver sank,
and all on board were saved. It is inte-
resting to note that the Denver was one of

Sinking of s.s. Denver.

the ships which has added in a small degree
to the international complications between
Great Britain and America. When she
sank she was on her return voyage from
Bremen, whither she had carried a cargo
of cotton. On her voyage to the German
port, it will be remembered, she was seized
by a British cruiser and taken to the Orkneys,
being subsequently released and allowed to
proceed on her voyage. The illustration
which we reproduce was taken from the
deck of one of the rescuing steamers, and
dep:cts the Den rer in the act of sinking.
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The Wireless Transmission of
Photographs.

By MARCUS J. MARTIN.

Article 2.
THERE are only two methods at

present available for receiving the
photographs, and both have been

used in ordinary photo -telegraphic work with
great success. They have disadvantages
when applied to wireless work, however,
but these will no doubt be overcome with
future improvements. The two methods
are : (1) By means of an ordinary photo-
graphic process ; and (2) by means of an
electrolytic receiver.

In several photo -telegraphic systems the
machine used for transmitting has the
cylinder twice the size of the receiving
cylinder, thus making the area of the
received p cture one quarter of the area of
the picture transmitted. The extra quality
of the received picture does not compensate
for the disadvantage of having to provide
two machines at each station, and in the
writer's opinion results quite good enough
for all practical purposes can be obtained
by using a moderate -sized cylinder-so that
one machine answers for both transmitting
and receiving-and using as fine a line screen
as possible for preparing the photographs.

Table, of Mac.71i-ne.
Fig. 22.

The writer, when first experimenting in
photo -telegraphy, endeavoured to make the
receiving apparatus " self-contained," and
one idea which was worked out is given in
Fig. 22. The electric lamp, L, is about
8 c.p., and is placed just within the focus of
a lens which has a focal length of 4 inch.

When a source of light is placed at some
point between a lens and its principal focus
the light rays are not converged, but are
transmitted in a parallel beam the same

16

Fig. 23.
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size as the lens. It has been found that
this arrangement gives a sharper line on the
drum than would be the case were the light
focussed direct upon the hole in the cone, A.
An enlarged drawing of the cone is given in
Fig. 23. The hole in the tip of the cone is a
bare 1/90th inch in diameter (the size of this
hole depends upon the travel per revolution
of the drum or table of the transmitting
machine used), and in working the cone is
run as close as possible to the drum without
being in actual contact. The magnet, M,
is wound full of No. 40 S.C.C. wire, and the
armature is made as light as possible. The
spring to which the armature is attached
should be of such a length that its natural
period of vibration is equal to the number
of contacts made by the transmitting stylus.
The spring must be strong enough to bring
the armature back with a crisp movement.
The spring and armature are shown separate
in Fig. 24.
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The shutter, C, is about inch square and
made from thin aluminium. The hole in the
centre is 3g by * inch, and the movement
of the armature is limited to about 74-1- inch.
In all arrangements of this kind there is a
tendency for the armature spring to vibrate,
as it were, sinusoidally if the coil is magne-
tised and demagnetised at a higher rate
than its natural period of vibration. This

ftja,g,vet
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Fig. 24.

causes an irregularity in the rate of the
vibrations which affects the received image
very considerably. A photographic film is
wrapped round the drum of the machine,
being fastened by means of a little celluloid
cement smeared along one edge. This
device, although it will work well over
artificial conductors, is not suitable for wire-
less work, as it is too coarse in its action.
It can be made sensitive enough to work at
a speed of 1,000 to 1,500 contacts per minute
with a current of 0.5 milliampere. It is
impossible to obtain a current of this magni-
tude from the majority of the detectors in
use, so that if any attempt is made to use
this device for radio -photography it will be
necessary to employ a Marconi coherer
(filings), as this is practically the only
coherer from which so large a current can
be obtained. There have been many
attempts made to receive with an ordinary
filings coherer, but as was pointed out in
Article 1, these have now been discarded in

serious wireless work, being only used in
small amateur stations or experimental sets.
As the reasons for this are well known to
the majority of wireless workers there is no
need to enumerate them here.

In all photographic methods of receiving,
the apparatus must be enclosed in some
way to prevent any extraneous light from
reaching the film, or better still, placed in a
room lighted by only a ruby light.

Fig. 25 gives a diagrammatic representa-
tion of apparatus arranged for another
photographic method of receiving. The
machine shown in Fig. 11, Article 31 is
used in this case. A is the aerial, E earth,
P primary of oscillation transformer, S secon-
dary of transformer, C variable condenser,
C' block condenser, D detector, X two-way
switch, T telephone. A D'Arsonval galvano-
meter, H, is also connected to the switch, X,
so that either the telephone or the galvano-
meter can be switched in. The D'Arsonval
galvanometer can be made sensitive enough
to work with a current as small as 10-7 of
an ampere. The screen, J, has a small hole
about * inch drilled in the centre. Under
the influence of the brief currents which
pass through the coherer every time a group
of waves is received the mirror of the galvano-
meter swings to and fro in front of the screen,
J, and allows the light reflected from the
source of light, M,* to pass through the
aperture in the screen on to the lens, N.
Round the drum, V, of the machine is
wrapped a sensitised photographic film, and
this records the movements of the mirror,
which correspond with the contacts on the
half -tone print used in transmitting. Every
time current passes through the galvano-
meter the light that is received from M
passes through the aperture in the screen,
J, and is focussed by the lens, N, to a point
upon the revolving film. As soon as the
current ceases the mirror swings back to its
original position and the film is again in
darkness. Upon being developed, a photo-
graph similar to the negative used for pre-
paring the metal print is obtained. If
desired, the apparatus can be so arranged
that the received picture is a positive instead
of a negative.

 Nernst lamps are the best to use, as they produce
abundantly the blue and violet rays which have the greatest
chemical effect upon a photographic film. Carbon filament
lamps are vary poor in this respect.
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The detector used should be a Lodge
wheel coherer or a Marconi valve receiver,
as these are the only detectors that can be
used successfully with a recording instru-
ment. If the swing of the galvanometer
mirror is too great, a small battery with a
regulating resistance can be inserted in order
to limit the movement of the mirror to a
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Another system, and one that has been
tried as a possible means of recording wire-
less messages, is as follows : The wireless
arrangements consist of apparatus similar
to that shown in Fig. 25. Instead of a
Lodge coherer, a Fleming valve is used, and
an Einthoven galvanometer is substituted
for the reflecting galvanometer. The Eint-

M
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Ftr. 25.

very short range, the current, of course,
flowing in an opposite direction to the
current flowing through the coherer.

In this, as in all other methods of receiving,
the results obtained depend upon the fine-
ness of the line screen used in preparing the
metal print, and, as already shown, the
fineness of the screen that can be used is
dependent upon the mechanical efficiency of
the entire apparatus.

T

V

hovel' galvanometer consists of a very
powerful electro-magnet, the pole pieces of
which converge almost to points. A very
fine silvered quartz thread is stretched
between the pole pieces as shown in Fig. 26.
A hole is bored through the poles and one of
them is fitted with a sliding tube which
carries a short focus lens, N. The light
from M passes through the magnets and a
magnified image of the quartz thread is
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thrown upon the ebonite screen, J. This
screen is provided with a fine slit, the lens,
R, concentrating the collected light upon
the revolving film. The connections for the
complete receiver are given in Fig. 27. The
following method is given more as a sugges-
tion than anything else, as I do not think it
has been tried for wireless receiving, although
it is stated to have given some good results
over ordinary land lines. It is the invention

M

Fig. 26.
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of Charbonelle, a French engineer, and is
quite an original idea. His method consists
of placing a sheet of carbon paper between
two sheets of thin white paper, and wrapping
the whole tightly round the drum of the
machine. A hardened steel point is fastened
to the diaphragm of a telephone receiver, and
this receiver is placed so that the steel point
presses against the sheet of paper. As the
diaphragm and steel point vibrate under the
influence of the received current marks are
made by the carbon sheet on the bottom
paper.

Over a line where a fair amount of current
is available at the receiver the diaphragm
would have sufficient movement to mark
the paper, but the movement would be very
small with the current received from a
detector. This difficulty could, no doubt,
be overcome to a certain extent by making a
special telephone receiver with a large and
very flexible diaphragm and wound for a
very high resistance. The movement of an
ordinary telephone diaphragm for a barely
audible sound is, measured at the centre,
about 10-6 of a cm. With a unit current, the
movement at the centre is about 1/700th part
of an inch. Greater movement of the dia-
phragm could be obtained by connecting a
telephone relay to the detector and using the
magnified current from the relay to operate
the telephone. The telephone relay consists
of a microphone, C, Fig. 28, formed of the

two pieces of osmium iridium alloy. The
contact is separated to a minute degree
partly by the action of the local current
from F which flows through it, and also
through the winding, W, of the two magnet
coils. The local current from F assists in
forming the microphone by rendering the
space between the contacts conductive.
The vibrating reed, P, is fastened to the
metal frame (not shown), which carries a
micrometer screw by which the distance
between the contacts can be accurately
regulated. It will be seen from Fig. 28
that the local circuit consists of a battery,
F (about 1.5 volts), the microphone con-
tacts, C, the winding, W, milliampere meter,
B, and the terminals, T, for connecting to
the galvanometer or telephone, all in series.
On the top of the magnet cores, N, S, is a
smaller magnet, D, wound with fine wire for
a resistance of about 4,935 ohms, the free
ends of the coil being connected to the
detector terminals. The working is as
follows : Supposing the current from the
detector flows through the coil, D, in such
a way that its magnetism is increased, the
reed, P, will be attracted, the contacts
opened, and their resistance increased. It

0
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will be seen that the current from F is passed
through the coils, W, in such a way as to
increase the magnetism of the permanent
magnet so that any opening of the micro-
phone contacts increases their resistance,
causes the current to fall, and weakens the
magnets to such an extent that the reed, P,
can spring back to its normal position. On
the other hand, if the detector current flows
through D in such a direction as to decrease
the magnetism in the permanent magnets,
the reed, P, will rise and make better contact
owing to the removal of the force opposing
the stiffness of the reed. Owing to the
decrease in the resistance of the microphone
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the strength of the local current will be
increased, the magnets strengthened, and
the reed, P, will be pulled back to its original

Fig. 28.

position. This relay gives a greatly magni-
fied current when properly adjusted, the
current being easily increased from 10'4 to
10-2 amperes. This relay is very sensitive,
but it needs very careful adjustment in order
that the best results may be obtained.

ANOTHER HONOUR FOR
SENATOR MARCONI.

IN the absence in Canada of the President
of the Royal Society of Arts (the Duke
of Connaught), the Chairman of the

Council, Colonel Sir Thomas H. Holdich, at a
meeting of the Council,held on 12th April,pre-
sented the Society's Albert Medal to Senator
Marconi " for his services in the develop-
ment and practical application of Wireless
Telegraphy." The medal, which was insti-
tuted in 1863 to commemorate the Prince
Consort's presidency of the Society, is
awarded annually as a reward for " distin-
guished merit in promoting arts, manufac-
tures and commerce."

Institute of Electrical Engineers.
We are informed by the committee of the

Institute of Electrical Engineers that the
annual general meeting of the Students'
Section has been postponed from April 28th
to May 5th, at 7.45 p.m., when the president
of the institution, Sir John Snell, will
deliver an address.

Doings of Operators.
The Wireless Telegraphist's Narrative of the "Falaba" Outrage.

WE left Liverpool on Saturday,
March 27, at 6 p.m., and the
weather that night and the follow-

ing morning, although not rough, still sub-
jected us to the discomfort of a lumpy sea.

On Sunday morning, after erecting the
aerial, I was carrying out my usual duties
in the wireless cabin when the chief officer
entered hurriedly and informed me that the
ship was being pursued by a submarine, as
to the nationality of which we had our sus-
picions. I thereupon gave a call to St. Just
station, informing them of the fact and of
our position, and was immediately answered
in spite of some interference, apparently
from the submarine. I had scarcely done
this when the ship was stopped, and I was
told by the chief officer that nothing further

could be done and I had better get into the
boat. Before leaving I had just time
enough to send out the SOS signal, which
was immediately picked up and passed on.
Thirty or forty of us managed to get into
the boat, but we had no sooner commenced
to descend when (by some means or other
which I did not observe) we were precipi-
tated on to the surface of the water with
such a shock as to smash the boat, and
throw us all into the sea. Some six or
eight of us succeeded in struggling over
the debris and wreckage into another boat
astern of the vessel. The submarine had
at first appeared some fifty yards off
on the port side, and her captain hailed us
through a megaphone, shouting in excellent
English, " Get into the boats ; I am going
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to sink your ship." After this he went
round to starboard, and at a distance of some
hundred and fifty yards fired a torpedo
which hit the ship immediately under the
wireless cabin. This took place whilst
we were in the very act of struggling into
the lifeboat at the stern, at a time when the
starboard deck of the liner was still black
with passengers. A trawler, which was
not more than a mile and a half from us,
could without any risk have been permitted
to save every passenger and the whole crew
by being allowed to come alongside; but,
with callous disregard of any humane

Mr. Taylor-Wireless operator of the " Falaba."

principles, the vessel was torpedoed at
once. Nothing in the whole incident has
struck me more forcibly than two facts.
First, the daring with which the German
submarine approached to within fifty yards,
pointing plainly to the fact that her captain
knew perfectly well we bad no concealed
guns on board. Had we possessed even one,
his audacity would have entailed inevitable
destruction to the under -water craft under
his command. Secondly, that the German
captain had evidently made up his mind
that the incident should not pass without
involving loss of life. There was no smoke
of any steamer on the horizon, the only
vessel other than the Falaba being the
trawler already mentioned. It is a note-
worthy fact that there was no panic on board ;
indeed, when the submarine first appeared
the passengers were laughing and treating the
whole matter as a joke. The shock of the

explosion from the torpedo sent up a column
of water some hundred feet and almost
wrecked our boat. It should be mentioned
that but for the presence of mind of a passen-
ger (Mr. D. J. Ryder, of Plymouth), who
displayed considerable skill in getting a rope
fast round the bottom of the boat to hold
it together, we should have gone completely
to pieces. For the next three and a half
hours those of us who were able took turns
in holding this rope in position as we drifted
away from the scene of the disaster. The
unfortunate ship, after being struck, listed
heavily to starboard, while the luckless
passengers who still remained on board
slid off into the sea, vainly endeavouring
to save themselves by clutching any form
of support on deck. The captain, who was,
of course, the last to leave, gave three blasts
on the hooter and jumped off the wreck
with his papers. All the reports concerning
jeers from the crew of the submarine I can
fully corroborate, as we drifted quite close
by them and they could easily have helped
us had they wished. Our earnest appeals,
however, met with nothing but taunts and
laughter. It was impossible to hear the
words they uttered ; but the tone and
attitude of the six or eight men visible upon
the deck of the submarine spoke eloquently
of the spirit with which the whole of the
operation was conducted. About the time
when the submarine first came alongside,
the sea, which had been choppy before,
increased considerably, and you can picture
the plight in which we found ourselves-
up to our waists in water, in a bitter tem-
perature, holding on for dear life to the
rope whose strands formed the only tie
binding us to life, shivering with the cold,
our hands so numbed that two of my fingers
have scarcely recovered, amidst the sneers
and floutings of the Germans. We saw,
about this time, one of the boats containing
about thirty of our companions capsized by
the heavy seas without a chance of our doing
anything to save them. So trying were the
circumstances under which we were placed
that one of the black firemen with us jumped
overboard to end his agonies, whilst we found
ourselves obliged to restrain another from
cutting his throat. One of the first-class
passengers-a young man of about twenty-
four, who appeared to be in delicate health-
expired in the boat through exposure. We
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ourselves were continually passing fellow -
creatures in the last throes of drowning,
and I shall never forget the agony of listening
to their final and awful cries and watching
the heartrending look of horror as they sank
from sight. We were finally picked up by
the steam trawler Orient II., on board which
we received every kindness and consideration
that her limited capabilities afforded. We
were given hot tea and cocoa, besides some
ginger essence heated in order to restore
animation to our half -frozen bodies.

For some time, owing to the restrictions
of space, most of us were compelled to
remain on deck of the rolling trawler,
continually drenched by the heavy seas
which were running. Finally on our arrival
at Milford Haven we were provided at the
Seamen's Home, and through the medium of
a local outfitter, with the necessary supply
of dry clothes, and you can easily understand
how glad we were to receive them.

The only souvenir I possess of the ill-fated
Falaba is the bronze key and tab of my
wireless cabin.

Members of the Marconi Company's staff
regret to learn that Mr. J. Pringle, the

Company's representative at Calcutta, was
recently taken ill with smallpox (modified
form), and was compelled to spend some time
in hospital. Mr. Pringle has now, however,
fully recovered, and has resumed duty.

With a view of temporarily lightening Mr.
Pringle's labours in these busy times, the
Company has sent Mr. H. J. Tattersall to
Calcutta, where he will assist in the inspection
and fitting work which is being carried on at
that port. It is intended at a later date to
establish another depot on the Indian coast,
and it is very probable that Mr. Tattersall
will remain in India for the purpose of taking
up the position of Resident Inspector at the
proposed new depot.

* * *

Operator H. T. Clarke, who is at present
serving at the Front, and from whom an
interesting letter was published in the April
number, writes again from " Somewhere in
France " to say that he is still keeping fit and
well. He mentions that the worst of the
weather is apparently now over, although
they are having the usual April showers.
Mr. Clarke sends his kind regards to his
friends on the staff.

Wireless Staff at Colombo.

The above illustration shows the staff
of the Colombo Wireless Station. Mr.
J. R. Stapleton, the officer in charge, is seen
seated in the middle of the group.

HONOUR FOR MR. A. A. CAMPBELL-
SWINTON.

Mr. A. A. Campbell -Swinton, M.Inst.C.E.,
who recently accepted the office of President
of the Wireless Society of London for the
second time, has been recently nominated
by the council of the Royal Society for
election as one of its members. This is a
very high distinction, for the society, dating
back to the stirring times of civil strife
which ushered in the Commonwealth, is ex-
ceedingly chary of bestowing its honours,
and merely to be nominated for fellowship
is in itself a eulogistic recognition of high
repute in the world of science.

GERMANY AND THE CAMEROONS.
The history of Germany's piratic colonisa-

tion forms as romantic a drama as ever
was played at Drury Lane. In 1884 a
certain Dr. Nachtigal was sent to West
Africa to report on commercial questions,
and such was the pusillanimity of the
British Government of the day that this
German freebooter, for he was little more,
actually carried letters of recommendation
from the British Government. He showed
his appreciation of British courtesy by
attempting to filch some French territory.
Disappointed by Gallic vigilance, he passed
over to the Cameroons, stealing a march on
the British consul by a few days. The syren
song of this German nightingale (Nachtigal),
plus a little bribe of one thousand pounds,
Eecured the goodwill of the leading chief-
tain, who made over his country to Germany
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My Rural Wireless Station
By A. H. JOHNSON.

THE following is a description of my
wireless telegraph installation which
I have made in my spare time during

the past twelve months, and I should like
to say that considerable pleasure has been
derived from the construction of the same,
and that the outlay was very small.

Although I have not yet learnt the Morse
code, I have, by writing down the dots and
dashes and translating afterwards, read the
following stations : Dri-ped, Billericay, Cafe-
au-Lait, Wapping, Zambuk, and several
stations having the call letters : GNR,
LNWR, GPO, LSD, RIP, ASS, and PTO.

I shall be glad if any of your readers could
tell me where these stations are situated, as
they do not stand in my copy of " Little
Tot's Wireless Guide."

As my father is a county policeman, I am
in the fortunate position of not requiring a
Postmaster -General's licence, and my father
has given me permission to erect my aerial
on the roof of the police office, so that we
can keep the villagers supplied with war
news.

I will begin by describing the aerial. It is
of the inverted X type, and constructed of
My' desiccated -bronze wire, a material which
is not acted upon by the sulphurous fumes
of the atmosphere, and does not present the
difficulties of jointing as with aluminium.

The aerial must not be stretched too tight
when erected in the summer time, for when
the cold weather sets in the wire contracts
and frequently breaks down the mast. If
it is erected in the winter time, it will be
found that the wires sag when the hot
summer sun beams upon them. They must
not be allowed to sag too much, because
people have been known to fall over them.
The correct tension of the aerial wire may
be calculated from the following :

'Cos angle of Sag
Temperature

This formula is true for all places between
. he Arctic Circle and the Tropic of Cancer.

My father collected this for me on his rounds.

If the wires are well greased when put up, it
will be found that the speed of the messages
is greatly facilitated. My aerial is used for
sending and receiving, it performing both
operations with ease. I have read that it is
necessary to insert a lightning arrester in the
aerial circuit, but not knowing what it was,
I asked my father, and he said there was
no such thing -" at least, not in the police
force."

My lead-in wire comes through a clay
pipe (one I got at the " Gnat and Lobster
Arms ") which is passed through a hole in the
window frame. If the bowl of the pipe is
turned downwards outside, it will prevent
the rain from coming into the " Instrument
Room," for such is the title I have painted
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on the door. It also prevents the rain from
washing off the messages. Before I dis-
covered the clay pipe dodge, I found that the
little " irons," for such is what the electric
particles are termed, used to bump their
heads on the window frame and fall down in
a heap outside in an exhausted condition.
On one occasion, when a station had been

sending v's continuously for a week, we
could not open the door, for such a heap of
" irons " had accumulated.

I will now describe the receiving apparatus.
The lead-in wire passes through to the aerial -
tuning inductance or loading coil, so named
after the " loadstone," because its principal
function is to attract the messages. My
coil is made of bare copper wire and twine
wound alternately on a phonograph record
box, which enables me to get many " tunes."

As the natural R of my aerial is sometimes
too great to receive signals from small
stations, I have to resort to a device popularly
known as a " condenser," but in the more
advanced electrical circles as a " Moscicki
Jar." This piece of apparatus is joined to
the free end of the tuning inductance.
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We can keep the villagers supplied with war news.
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Not having any Moscicki jars with which
to make my aerial tuning condenser, I used
3 -lb. marmalade jars, but as these only had
a resistance of 1.5 mhos, I threw in a few
assorted microhenries to bring the capacity
up to 39.3708 volts. By using various
sized microhenries, one can easily alter the
X to suit any station, and a boxwood rule
tied to the side of the jars forms an easy
mode of calculating the necessary amount.
As the ratio of the jars to the resistance is
half a mho to the pound, it will easily be
seen that a more satisfactory result is
attained by increasing the number of jars
instead of the microhenries, as they must not
be packed too tightly. In any case, not less
than one jar should be used.

Some difficulty may be experienced in
obtaining the microhenries, as these are only
to be found in the Ural Mountains, and are
consequently now very scarce, but I have
found that microfarads may be used in their
place, and form a cheap and satisfactory
substitute. These may be obtained from
almost all grocers and oilmen, the price
ranging from 3d. a dozen for the smooth
ones to 6d. a dozen for the woolly variety.
The ones most suitable for any individual
station is best found by experiment.

Small blocking condensers were made
from tinfoil (my father used to collect this
for me when on his round) placed between
waxed paper like a ham sandwich.

After the condensers comes the detector.
This piece of apparatus is for dividing up the
signals-i.e., retaining the dots and dashes
and preventing the spaces from entering the
'phones. There are many types of detectors,
but I have obtained the best results from
zincite and iron jelloids. Zincite may be
used in contact with almost anything, the
best substances being : Bornite, erubesite,
stalactite, blow-me-tite, sit-tite, and set -em -
alight.

There is another type of detector known
as the magnetic, and I am fitting one to my
set. It consists of a brass band which
passes through the loading coil. The noise
made by the brass band frightens away the
spaces, but allows the dots and dashes to
pass (providing they have, as it were, the
right password). A German silver band
does not work well, as it frightens every-
thing away.

The reason I am making a magnetic

detector is because it is not so easily liable
to mechanical disarrangement. You see,
the charge -room is next to my instrument
room, and when my father walks about it
upsets things.

Next comes the telephone receiver in
which the signals are heard. The telephone
was an invention of Alexander Graham Bell,
who was born in Edinburgh 1847. The
telephone is an extremely delicate instru-
ment, and unless one has had a thorough
training in mechanics, it would be better
to purchase this part of the installation rather
than to attempt to make it. Mine was
made by tying a piece of velluni over the
end of a round tin box, the bottom of which
had been removed. Through a hole in the
centre of the vellum is passed d piece of
string, a knot being made in the string on
the inside. The string should be about 4 ft.
long, and the free end tied to the detector.
Two telephones of this description may be
used, one for each ear: one receiving the
dots and the other the dashes, thus enabling
signals to be received much faster.

The detector is finally joined to " earth "-
a much better plan than that of joining the
earth to the detector, as the signals should
always be received in one direction-viz.,
from the aerial to the detector, "thence to
earth.

According to Sir Erskine Oliver, Professor
Fleming Lodge, and other leading authorities
on wireless, it is stated that a receiving
installation is not complete without a jigger,
but my experiments have proved to me that
this is wrong. I made a jigger, but I soon
got tired of jigging it up and down, so I put
it on a piece of elastic tied to the gas bracket
and worked it with my foot. As I did not
hear any signals with it, I came to the
conclusion that it must have shaken them
off. This completes the receiving apparatus
excepting for the wave-meter-an exceed-
ingly delicate instrument which can only
be calibrated at the seaside, the description
of which is entirely beyond the scope of
this journal.

The sending portion of my installation,
sometimes called the transmitting plant,
next commands your attention. In this
case we also have tuning inductances and
condensers, but on a much larger scale.
There are many methods of making high-
tension electricity. Our forefathers em-
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ployed a cat's skin and glass rod, but the
modern practice is to employ a voltaic pile,
a n efficient piece of apparatus having low
internal resistance and unequalled recupera-
tive power. It is very durable and suitable
for all climates, whether tropical or arctic.
A voltaic pile is easily and cheaply made by
placing alternately pennies and two -shilling
pieces, between which are placed small
pieces of cloth previously soaked in salt
water, also like a ham sandwich.

Join the voltaic pile across the inductance
and condenser, having first inserted a Morse
key, by means of which the signals are trans-
mitted. After a wire has been led from the
sparkgap to " earth," or lower capacity, we

shall be in a position ready to transmit.
Hold the Morse key firmly between the
thumb and first two fingers of the right
hand, and a copy of the Morse code in the
left hand. When it is desired to send a dot,
depress the key and say " iddy," and when
a dash, say " umpty." Thus any word may
be signalled into space.

I forgot to mention that the usual wireless
joints should be used when required in the
transmitting connections.

Shortly I hope to be able to send the
Editor a photograph of my apparatus, so
that those interested can form a better idea
of the construction of a modern wireless
installation.

Among the Wireless Societies
Notes on Meetings and Future Arrangements.

The Institute of Radio Engineers.
-A record -making number of over 200
attended the March meeting of the above
institute at 71 Broadway, New York, at
which Mr. Edwin H. Armstrong presented
an exceptionally interesting paper on
" Recent Developments in the Audion
Receiver." Mr. Armstrong described in
detail the regenerative receiver with which
his name has been identified, and outlined
its use both as an amplifier and a " beats "
receiver for sustained waves. The paper
was discussed by Messrs. John Stone Stone,
who spoke of some early work with amplifiers,
and John L. Hogan, jun., who gave the
results of some comparisons of sensitiveness
and reliability between a number of forms
of heterodyne receiver, including the audion
types.

At the next meeting, to be held at Fayer-
weather Hall, Columbia University, N.Y.,
on April 7th at 8.15 p.m., Dr. Irving Lang-
muir will present a paper on " Applications
of Thermionic Currents to Radio Telegraphy
and Radio Telephony." Dr. Langmuir's
work with thermionic currents in very
high vacuum tubes is well known. He will
outline the theory of such currents in

these tubes, describe several pieces of
apparatus which have been built for receiving
radio signals, and also some devices for
producing electrical oscillations and con-
trolling them for radio telephony.

Interested non-members of the Institute
are invited to attend.

*

London S.M. and E.E. - Special
Notice.-A short Paper Competition for
members will be held at the Caxton
Hall, on Friday, May 7th. Particulars
of the awards to be competed for and
the conditions governing the competi-
tion may be obtained by post from the
Secretary, Herbert G. Riddle, 37, Minard
Road, Hither Green, S.E.

* * *

The Wireless Society of London.
-On Tuesday, April 20th, Professor E. W.
Marchant, D.Sc., gave an interesting lecture
on " Methods of Measurement of the Strength
of Wireless Signals." Owing to the meeting
taking place whilst we were going to press,
we are unable to deal with the lecture in
this issue, but we hope in the next number
to give our usual report.
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The Amateur Handyman
HOW TO MAKE A TELEPHONE

RECEIVER.
By 3. W. HOBLEY.

ATELEPHONE receiver is not, as
many amateurs appear to think, a
difficult instrument to construct,

and there is no reason why anyone who can
handle tools should not, by following the
instructions below, be able to make a 'phone
which will be highly sensitive, light, and
comfortable to use.

To reduce the weight of the instrument the
case should be of aluminium, and if one of
the size shown in Fig. 1 cannot be obtained
it can easily be made from a casting. The
pattern may be turned from beech, or other
hard close -grained wood, and, in. should
be allowed all over for machining. In the
sectional drawing of the pattern, Fig. 5, the
" draft," which is necessary to enable it to
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draw cleanly from the mould, is slightly
exaggerated. With the aid of a lathe, self-

centring chuck, and a A -pointed chisel the
aluminium casting can easily be turned to
size, and if a light final cut is taken a fine
surface which will not require polishing
is easily produced.

It should be noted that the size of the
important parts only has been shown ; the
other parts can be made proportionally
without difficulty.

The ear -piece can be turned from sheet
ebonite of the requisite thickness, according
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to whether it is to be screwed to fit the case
in the ordinary way, or secured by counter-
sunk screws through the top as shown in
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Fig. 2. If four or six screws are used the
latter way is quite efficient, and the ebonite
should be at least Taw in. thick. As the shape
of the ear -piece is of importance, both for
comfort and efficiency, I have indicated the
design which will be found best.

The diaphragm is cut from ferrotype
plate, about -6.8 in. in thickness, which can
usually be obtained from a chemist. In
Fig. 2 it is shown clamped between the
ear -piece and the rim of the case. Small
holes for the screws to pass through must be
drilled in it, and care should be taken to
remove the burrs.

The pole -pieces should be made from a
strip of good quality iron plate and must be
annealed after they have been drilled, tapped
and bent to the shape shown in Fig. 2. The
strip should be in. by s in. wide. The
length of the flat part is approximately
g in. and the turned up piece should be long
enough to clear the diaphragm by in.
before the adjusting screws are moved.

To economise space and to allow the wire
to be as close to the pole -pieces as possible,
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Fig. 3.

and also to enable the pole -pieces to come
within in. of each other, spools are not
used, but thin brass or german silver cheeks
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about %- in. by in. long are soldered direct
to the pole -pieces, and are lined with silk
for insulation purposes.

The magnet is semi -circular and is not
laminated. The shape shown will be found
quite efficient. It is much easier to make
and is lighter than the circular laminated
ones so often used.

As it is a most important part to make I
describe the method rather fully. Obtain
a piece of tungsten or magnet -steel I in.
by in., full, and bend or forge to the shape
shown in Fig. 1, using a template cut from
stout tin to work by. Anneal thoroughly and
drill the holes as shown, then file and bring
smooth all over. To harden, carefully bring
the piece up to a bright cherry red in a clear
fire, and plunge into cotton oil, keeping it
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under until quite cool ; finish by polishing
bright, particularly on the sides. Tempering
will not be necessary. To magnetise, take
an electro-magnet capable of holding 8 lb.
or 9 lb. with 4 volts, 11 amps., and place the
magnet to be across the poles for ten minutes
with the current on. It is advantageous to
tap the steel all over with a lead or brass
hammer, and also to make and break the
current twenty or thirty times. Immediately
before stopping the current and before the
piece is removed from the electro-magnet, a
keeper of soft iron should be placed across
the poles of the new magnet. If the pro-
cesses described above have been properly
carried out a really good permanent magnet
will be the result.

As separate spools are not used it is
necessary to attach the pole -pieces to a
special holder, Fig. 4, for the winding opera-
tion. The holes through which the clamping
screws pass should be tapped A in. and a
short screw be used to fasten it to the holder.

The bottom cheek on each pole -piece
should have a hole drilled or filed down from
the slot on the outer side for the inside ends
of the windings to pass through ; these ends
are twisted together when the 'phone is
ready. If a hole is first pricked through the
silk it acts as a guide and prevents the wire
from becoming chafed and short-circuiting.
The top -cheek should be soldered within at
least 31., in. of the end of the pole -piece, as
it is important that the coils should be as
near the top as possible. The winding
should preferably be done on a lathe by
holding the shank of the special holder in a
chuck, but with a little ingenuity it can
easily be done by a hand -driven arrange-
ment.

Enamelled copper wire answers perfectly
for the coils. It has advantages over silk -
covered wire in that breakages are at once
apparent, and more wire can be wound in a
given space ; an important consideration
in the case of a 'phone. About 1,500 w.
can be wound on per instrument if No. 47
gauge is used, with the cheeks / in. apart,
but much higher resistance can be obtained
by using 49 gauge or by lowering the bottom
cheeks. The outer ends of the coils are
soldered to brass tags fastened under the
heads of the terminal screws. The ter-
minals should be insulated by bushes and
washers turned from I in. ebonite tube.

A simple arrangement to enable the
'phone to be adjusted is shown in Fig. 2.
The magnet, instead of being attached
directly to the case, is screwed to a piece of
hard -drawn brass I in. by, in. thick, with
the ends of the pole -pieces between, thus
clamping them to the magnet and forming
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a complete unit, which is secured to the
case by the central screw, A. The two
short screws shown in Fig. 2, which should
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be tightly fitted, come into contact with the
brass strip, and thus allow the pole -pieces
to be tilted or pressed nearer the dia-
phragm.

To enable the receiver to rest comfortably
on the ear a ball and socket joint or some
similar arrangement is necessary. A simple
device for the purpose is shown in Fig. 6.
The bottom piece is secured to the outside
of the case at C D, Fig. 1, by two screws
through the holes, C' and D', Fig. 6. The
arm, F, is turned the opposite way so that
the ebonite stop, B, comes between the
terminals The ball, A, is kept in position
by the spring, K, and the straining cord of
the flexible can be attached to screw, H.
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The whole, with the exception of the brass
ball, can be made from aluminium strip,
+ in. bye in. wide.

The weight of the receiver should be not
more than 2+ oz., and if a head band of hard
drawn aluminium is used this and two
'phones will weigh about 7+ oz.

I do not consider a receiver made in the
way described is a good one unless Paris
can be read at a distance equivalent to 20 ft.,
on an aerial 100 ft. long and having a mean
height of 36 ft.

The cost of the material per 'phone,
including wire, is about is. 9d., and the time
taken to make one is comparatively little.
The results obtained will be found both
pleasing and satisfactory, and will well
repay the trouble of making.

GOVERNMENT APPRECIATION OF
MARCONI COMPANY'S WORK.

Readers of this magazine will be interested
to hear that Marconi's Wireless Telegraph
Company has received a letter from the
Director of Navy Contracts expressing
approbation on behalf of the Admiralty
for the manner in which Government work
has been carried out. The text of the
Admiralty letter reads as follows :

C

. . . on behalf of the Admiralty I wish to
" express approbation of the energy dis-
" played by your company, its sub -con-
" tractors and employees, which has resulted
" in the exceptional speed with which this
" material has been collected and shipped.

" I am, Gentlemen,
" Your obedient Servant,

" PERCY MINTER,
" For Director of Navy Contracts."

As will probably be realised by readers
of THE WIRELESS WORLD, the staff at
Marconi House and the works has since the
commencement of war been working under
exceptional pressure, and this official recog-
nition of their loyal services is gratifying to
all concerned. At times like these, when
we are continually hearing complaints as
to lack of zeal on the part of industrial
organisations, it is refreshing to turn to
another side of the picture. Many institu 
tions have thrown themselves with real
patriotism into doing work of public utility
and have deserved as well of their country
as if they had directed their energies to
fighting in the field.

The Marconi Company has also received
the following letter from the Secretary of
the Admiralty :

" I am commanded by my Lords Commis-
sioners of the Admiralty to forward the

" following extract from a letter dated
" 14th March, 1915, from Commander

Colpoys C. Walcott, R.N., on being re-
" lieved in command of H.M.S. Empress of
" Asia : With regard to Mr. Stevens, the
" wireless work on this ship has always
" ' been very efficient, and the keenness of

Mr. Stevens has been reflected in his
junior officer, Mr. Elliot, also the wireless

" yeoman. I submit herewith Mr. Stevens'
" name for any promotion it may be in my
cc c power to recommend this officer for, in
" the Marconi Company or otherwise.' "
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Amateurs' Experience.
An Amateur Station in West Africa.

The following description of a thoroughly
practical amateur station has been received
from Mr. E. R. Macpherson, of Wilberforce,
Sierra Leone, British West Africa. Since
receiving the manuscript we have had a
further letter from Mr. Macpherson informing
us that his apparatus has constantly been used
by the authorities for military purposes during
the present war, with great success.

THE following description and photo-
graph of my " receiving cabinet,"
will probably be of interest to

readers of THE WIRELESS WORLD.
I have been a very keen student now for

several years, and have followed with interest
every evolution in radio work. I make all
my own apparatus myself, with the excep-
tion of the 'phones, of course. It will be
noticed how I have mounted all the various
instruments, so that they can be easily

Mr. Macpherson's Apparatus.

seen and reached. On the left are the
tuning inductance, ' jiggers (with " four-
way " switch to cut out No. 1 jigger), and
the shunt condenser. The three detectors
are mounted on felt in the top compartment.
Underneath them are the switches and
potentiometer. In the compartment on
the right are situated the batteries and
buzzer. The batteries also supply current
for a small lamp on a long flexible lead.
This enables me to adjust the detectors,
and also to examine any part of the cabinet
at night. The buzzer is suspended in mid
air by its own leads, thus eliminating any
mechanical vibration. A lightning arrester
is fitted above the detectors. The whole
cabinet is of native hard wood, well seasoned.
All leads are of heavy stranded " flex,"
with their ends sealed, and all that can be
soldered are soldered. The cabinet measures
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30 in. long by 11 in. wide by 20 in. high, and
fits into a water -tight case for travelling.
Packed up it weighs about 40 lb. I find
that using two jiggers with their primaries
and secondaries in series gives very close
tuning for long waves ; and with both
couplings pretty loose, " strays " are con-
siderably reduced. Wave -lengths up to
5,000 metres can be tuned in. As regards
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detectors for long-distance work I favour
galena (with cat whisker contact), partly
because I have been lucky in hitting upon
good pieces. One piece that I am using
now is " ultra " sensitive. The " perikon '
combination I place second, and for everyday
short distance work, silicon and gold point.
Galena is particularly useful for twilight
observations of X's. The X storms in
these latitudes at times are terrific, and
absolutely put the lid on any receiving work.
On the other hand freak nights are not
uncommon, and from my present station
here (800 ft. above sea) I have read EAC
(Cadiz) and EAL (Las Palmas) easily. The
antenna I am using now is of the fan -shaped
type, consisting of four strands, each 200 ft.
long, radiating north-east from an 80 ft.
pole. My " earth " is the water -pipes,
and I also use my zinc roof as a counter-
poise in addition. When I was stationed
in Jamaica, B.W.I., I favoured a directive
triangular -shaped aerial, with wire netting
as a counterpoise. This used to give
excellent results, as I was able there to read
the time signals from NAA (Arlington,
U.S.A.), every night at 10 p.m. I was
greatly interested to see that the British
Association for the Advancement of Science
were disbursing forms to all British radio
stations for " Observations on Strays,"
thus standardising the methods of observa-
tion ; a most praiseworthy e ffort ! For

some months past I have been keeping a
daily curve of the X's myself, noting at
the same time the meteorological conditions.
I enclose a copy of May 8th, 1914. (Fig. 1)
This is a typical curve for this time of year,
dropping down in middle of day and going
up at night. It will be remarked that, funda-
mentally, my idea is on the same lines as 
Form I., as now issued by the British
Association for the Advancement of Science
with the exception that on Form I. the X's
are further analysed into " grinders,"
" clicks," and " sizzles." At present, here,
we are getting mostly " grinders." One is
very puzzled in studying the relationship
(if any ?) between " strays " and the local
meteorological conditions. X storms here
seem to be very local, and " appear " to
travel along the longitudes rather than the
latitudes. I have been experimenting with
all shapes and kinds of aerials, and I find
that for an amateur who is constantly on
the move as I am, a triangular -shaped
directive aerial (for receiving only) is the
best, with a wire -netting counterpoise.
The excess of moisture here at this time of
year is appalling ! Our " rains " are now
in full swing and I am obliged to keep a

IV. 2.

charcoal stove constantly burning near my
cabinet to prevent " earthing." I am
keenly interested in X observations, as
communication in this part of the world
is seriously interfered with at times. I feel
convinced that there is much more to be
done in the shape of aerials, etc., to reduce
" strays." I should like to say much more
about my experiments, but I want to
confirm my results by exhaustive tests first.
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Exterior of Fenchurch Street Office.

Additional Wireless Facilities
for City Men

The Marconi Company opens an Office in Fenchurch Street.

THERE has just been opened in the
heart of the City of London a new
office specially designed for the

acceptance and handling of Transatlantic
and other wireless telegrams. This marks
a most important step forward in the
commercial development of the enterprise
with which Mr. Marconi's name is indis-
solubly linked.

For some years past the Marconi Company
has been engaged in handling an ever-

increasing amount of traffic of this descrip-
tion, and the development thereof has now
reached such a point as to justify them in
launching out on the present scale. Old
superstitions die hard, and, strange as it may
appear to the better informed, it is neverthe-
less the case that even at this time of day,
when huge volumes of long-distance mes-
sages are being regularly handled both for
Governments and private firms, some
business men are still possessed by an idea
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that wireless trans -ocean messages are
handled by relays through ships and not
direct. The opening of this handsome and
well-equipped office should go far to dissipate
once and for all any such illusion ; as well
as the obsolete idea that radiotelegraphic
long-distance messages can only be trans-
mitted at night. The Marconi service under
modern conditions is equally available by
day and night at all hours, a fact of which
all users of this service have long been
aware.

INCREASED FACILITIES.
The office, which forms the subject of our

remarks and illustrations, was opened for
public service on April 12th last. Already
a large amount of traffic is handled there,
and unmistakable signs point to the fact that
the business world of the City of London
recognises in it what, despite the fact that the
phrase has become somewhat hackneyed,
cannot be better described than " a long -felt
want." Nothing is of greater importance to
the extension of business than the provision
of increased facilities of communication, par-
ticularly when such increase is accompanied
by substantially decreased cost. We would,
therefore, remind our readers that not only

does the well-appointed building just open
represent to commercial men an increase
in facilities for their business transactions ;
but it also provides them at that decreased
cost (in most cases amounting to 331 per
cent.).

CONVENIENCE AND EFFICIENCY.

As many of our readers are aware, until
quite recently the telegraphic business
transacted by the Marconi Wireless Tele-
graph Company has been centred at their
headquarters in the Strand, although a
certain amount has for the convenience of
the City been localised in that district.
There is every reason, therefore, to expect
a heavy increase in the volume of traffic
brought in, and it is hoped that our pictures
and printed particulars will indicate that
the Company is fully prepared to handle it
in the most efficient manner possible.

The situation is particularly central,
occupying as it does a corner position in
Fenchurch Street, just at its junction with
Gracechurch Street, and. practically facing
Lombard Street. Thus conveniently placed
the new office is in a position to collect, by
means of its messenger service, telegrams

Accepting Office.
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A View of the Instrument Room.

from all parts of the City in a minimum of
time, whilst the more westerly parts of
London can still be most conveniently
served from Marconi House.

The telegrams, as soon as they have been
accepted by the counter clerk, are forwarded
by pneumatic tube to the instrument room.
Thence they are immediately despatched
to Clifden, County Galway, by special direct
private wires. The point just italicised will
indicate that there can be no delay involved
in retransmission, and, whilst it is not desir-
able in our present remarks to enlarge upon
the technical equipment of the great Irish
high -power station, we may remind our
readers of its well -tested capacity for
traffic.

A " LOOK ROUND."

Let us suppose we enter the building from
the street. We first find ourselves in the
Accepting Office, which is tastefully panelled
and furnished in mahogany. In front of us
stands a curved counter so arranged as to
utilise the space available to the best
advantage, and admit as large a number of
clients as possible being attended to simul-
taneously. The white walls are lined with

a composition giving an embossed effect, and
surmounted by cornices and ceiling supports
of white moulded wood reflect the light
admitted by the large plate -glass windows,
and render the conditions under which
business is transacted excellent from an
eyesight point of view. The holophane
electric pendant provides ample illumination
after sunset, and is supplemented by electric
standards disposed round the counter.
Neither clients nor staff need have any fear
of eye strain either by day or night. The
floor space on which we stand is covered
with a patent composition, which, being
jointless, can he easily kept in a thoroughly
clean and sanitary condition, however heavy
may be the traffic handled. That metal pipe
which we see at the back of the counter is
the Lamson pneumatic tube, which conveys
the messages to the instrument room.

Passing behind the partition at the back
of the counter, we reach a room adjoining
the Accepting Office, a room destined for
the registration of addresses and other
clerical work and in direct communication
with the messengers' lobby. Here we notice
a desk allotted to the messengers' super-
intendent, the office telephone exchange,
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a further Lamson tube connection and
seats for the waiting messengers.

To ENSURE CONTINUITY.

Descending to the basement we discover
a workshop containing facilities for small
repairs, and passing through this we enter
a further office wherein is located the motor
generating set which supplies current to the
Clifden wire. This generating set is repro-
duced in duplicate and so arranged that to
change from one set to another shall be
made at regular intervals. In this way
both sets are maintained continually in
working order, so that in the event of a
possible breakdown an immediate change
over can be made and the work continued
without any interruption. The electric-
ity supply is brought into the office from two
distinct mains, each of which is linked with
the services of a different supply company.
Here again we have fresh evidence of the
care taken to ensure absolute continuity of
working which characterises the whole
equipment of the establishment. Should
any part of the machinery perchance break

down another is immediately ready to take
its place. In the immediate vicinity of the
power room we shall notice the electrically -
driven blower for the pneumatic tube, and
our inspection of the remainder of the
basement shows that it has been devoted to
providing accommodation for the messengers.

INSTRUMENTS AND ORGANISATION.

Our visit now takes us upstairs to the
regions situated above the Receiving Office.
Here are located the Superintendent's Bureau
(a corner of which may be seen in our
illustration), the instrument rooms, an
office devoted to general clerical work, and
operators' retiring room. Our inspection
of the instrument rooms produces a most
favourable impression. We find them to
be commodious and well lighted, and our
picture will show that the windows are,
especially spacious. At the left hand of the
desk by the window(see illustration,page 120)
we find operators handling messages on the
Clifden main lines, whilst on the right hand
side run the special wires leading to the
General Post Office. The separate desk

Marconi House Circuit and Punching Apparatus.
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Mr. W. S. Purser (Assistant to Traffic
Manager) on left with Mr. G. E. Clarke
(Superintendent) conferring.

standing on the left is occupied by the chief
operator on watch, whilst on the right hand
sits the service clerk. In one corner of the
instrument room we notice the termination
of the pneumatic tubes from the counter
and messenger department close by a desk
occupied by a clerk busy decoding abbre-
viated telegraphic addresses.

TIME SAVING.
Everything possible is done throughout

the establishment to save even the tiniest
scrap of time. Seconds are of value in
telegraphic work, and the long row of pigeon-
holes that we notice here contain printed
envelopes for all the most frequently used
names and addresses. As soon as the
Marconigram is ready it is placed in the
envelope, and the pneumatic tube transports
it almost instantaneously into the hands of
the waiting messengers below.

We now pass into the further extension
of the instrument room, running at right
angles to the portion already noticed and
described above.

Against the wall, close by the window,
we observe the switchboard. By its agency all
the various lines can be changed over, tested,
or put into communication with different
instruments. Through its medium the

current from the generating machines in the
basement below (which we have just visited)
is also regulated and led to the instruments.
At the desk we see on the left an operator
is hard at work sending a message over the
private wire to Marconi House (see illustra-
tion page 121). Immediately to the right has
been located the slip -punching apparatus
for Wheatstone working.

DUPLEX WORKING.
It is sufficient for technical experts if we

state that all the telegraph wires which have
been examined and described are worked on
the duplex system, but it may be as well to
add for the benefit of those less versed in
scientific detail a few words to indicate the
important fact therein implied. It means
that messages can be sent and received simul-
taneously. Each wire under this arrange-
ment has its capacity doubled.

STAFF ARRANGEMENTS.

Despite all the mechanism which is em-
ployed in modern industry, and which
necessarily plays a large part in such an
enterprise as the one which we have been
inspecting, the human element has lost
none of its importance. In this new office
of the Marconi Company the staff has been
well considered, and every attention has
been paid to their comfort and
convenience. A special room has been
provided for the exclusive use of the staff
members wherein each telegraphist possesses
his own locker, whilst a large table is avail-
able for reading, writing, meals, etc.

SHARE MARKET REPORT.
London, April 19th, 1915.

Owing to the favourable developments of
the business of the various Marconi com-
panies, the speculative account open in their
shares at the end of July, 1914, has now
been eliminated, the stock having been
taken by investors.

The annual report of the American Com-
pany shows considerable progress has been
made, in spite of the world-wide disturbance
of the last nine months, and its issue was
followed by considerable buying from the
United States.

Prices are : Marconi Ordinary, 1 ; Mar-
coni Preference, la ; American Marconi,
10s. 9d. Canadian Marconi, 5s. 6d. ;
Marine Marconi, 1 itla.
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INSTRUCTION IN WIRELESS TELEGRAPHY
Secwici Course)

(X.) The Receiving Circuit.
[The dislocation of our arrangements, due to tho war, has prevented us from completing, in our last Volume, the second
0 mrse of Instructional Articles. Those are being continued in the third Volume, and we hope to arrange for the
Examination (full particulars of which are given on page 333 of our issue of August, 1914) to be held in the early autumn
of this year. The present is th2, tenth of the second series of articles, which will deal chiefly with the application of the
principles of wireless telegraphy. Those who have not studied the first aeries are advised to obtain a copy of The Elementary
Principles ol Wireless Telegraphy, which is now published, price one shilling net, and to master its contents before taking

up the second course of instruction.]

753. One of the calculations most fre-
quently required in wireless telegraphy
is that of the inductance of a coil, and a
simple method is described below.

For the coils which are most of ten used-
namely, those wound in a single layer of
wire on a cylindrical former-there are
several formulae by which the inductance
can be calculated with a sufficient degree
of accuracy for practical purposes.

A formula which is very of ten quoted for
such a coil is

L=71.2 d2 n2

where (1=diameter of coil in centimetres.
(=length of coil in centimetres.

n=number of turns per centimetre.
(the inductance being expressed in

" centimetres.")
This formula is, however, not at all suitable,

since it is only correct for a coil of which the
length is many times the diameter, a rela-
tionship which does not hold for the majority
of the coils used in wireless telegraphy.

754. Professor Nagaoka has obtained a
formula which is accurate for cols of all
ratios of length to diameter, which is

L=7-2 d2 n2 1K
where all the terms have the same meaning
as in the previous formula, and K is a factor
depending on the ratio length

diameter.
He has compiled tables giving the values

of K for the above ratio between 01 and 10.
These tables are to be found in Calculations
of alternate -current problems " by Louis
Cohen, and in " Formulas for the calculation
of mutual and self-inductance," by Rosa
and Grover, Bureau of Standards, U.S.A.

The writer has found it convenient when
using this formula to employ the following

table for the inductance of a coil wound with
20 turns per centimetre on formers of
diameter from 4 to 18 centimetres :-

The inductance of a coil wound with a
different number of turns per centimetre,
say m, is obtained by multiplying the
inductance for a similar coil wound with
20 turns by the factor m2

202.

Titus, if there be 10 turns per centimetre
the multiplying factor is and for 30 turns
per centimetre it is 2.25.

It will be noticed that the values are in
microhenries and not centimetres of in-
ductance as the former unit is more con-
venient.

It may happen that the dimensions. of a
coil are outside the limits of the table-i.e.,
the diameter may be greater than 18 centi-
metres. In this case take the value for a
coil half the diameter and half the length
and multiply by 23=8, or take a third of
the dimensions and multiply the value by
33=27, the result being multiplied by m2

20.
755. The inductance given by the above

formulae are what is known as " current -
sheet " values. That is, they are correct
for a coil wound with flat strip, the turns of
which touch without making electrical con-
tact-i.e., the insulation is infinitely thin.
For coils wound with ordinary round wire
which have insulation of appreciable thick-
ness or which are separated by air spaces,
P correction must be made to obtain accurate
results. Where the insulation is not thick
compared with the conductor, and the coil
has a large number of turns, this correction
is small, but for other cases it is appreci-
able.



124 THE WIRELESS WORLD

TABLE SHOWING INDUCTANCE IN MICROHENRIES FOR COILS WOUND AT 20 TURNS PER CENTIMETRE.
Diameter in Centimetres.

Length
in cms.

4. 5. 6. 7. 8. 9. 10. 12. 14. 16. 18.

1 23.02 31.56 4025 4928 59.78 69438 8026 - - - -
2 66.37 93.11 122.0 152.5 184.7 2180 252.5 324 5 399.0 478.2 559.0
3 118.1 169.0 224.1 283.5 346.3 388.6 4792 623.3 .7832 932.2 1095
4 173.6 251.9 338.3 431.7 5313 6362 7452 974.0 1221 1478 1744
5 232.1 339.7 4601 590.5 718.6 8814 1038 1369 1723 2094 2482
6 291.7 4303 587.0 761.0 945.0 1201 1350 1793 2270 2795 3295
7 351.7 5222 717.1 932.2 1165 1415 1681 2243 2847 3493 4183
8 413.1 6162 8502 1109 1392 1695 2016 2707 3454 4249 5113
9 474.7 711.4 984.5 1291 1624 1982 2362 3203 4079 5025 6049

10 5362 8074 1120 1472 1858 2274 2718 3681 4725 5857 7050
12 661.0 997.4 1395 1842 2344 2870 3443 4699 6074 7546 9133
14 785.7 1193 1673 2216 2810 3475 4185 5740 7450 9315 11290
16 9102 1389 1951 2593 3301 4091 4937 6803 8876 11140 13600
18 1037 1583 2231 2972 3800 4711 5697 7879 10310 12980 15850
20 1162 1779 2512 3352 4295 5332 6462 8966 11780 14860 18190
22 1287 1975 2794 3734 4821 5960 7228 10060 13250 16750 20560
24 1414 2172 3005 4115 5289 6588 8000 11160 14730 18670 22940
26 1536 2367 3357 4502 5789 7381 8778 12270 16230 20610 25370
28 1666 2565 3642 4883 6288 7845 9683 13390 17730 22550 27810
30 1792 2761 3922 5264 6790 8480 10330 14500 19230 24500 30260
32 1920 2958 4207 5652 7288 9111 11110 15620 20750 26460 32730
34 2044 3155 4489 6037 7793 9519 11930 16730 22260 28650 35200

To make this correction, having cal-
culated the inductance from the formula or
table, subtract from the result 27rdnl
[A +13] where all the terms have the same
meaning as before, the inductance being in
centimetres, and A and B are given below.
Complete tables of the functions A and B are
to be found in " Calculations of Mutual and
Self-inductance," mentioned above.
VALUE OF TERM A DEPENDING ON THE. RATIO

OR DIAMETER OF BASE TO COVERED WIRE.
d
D

A.
d-
D

A.

1.00 + 2568 .75 +.2691
.95 +.5055 .70 +.2001
.90 + 4515 65 +.1261
.85 +.3943 .60 +.0460
80 +.3337 25 - .0410
.50 - .1363 .25 - .8294
.45 - .2416 20 -1.0526
-40 - .3594 15 -1.3404
.35 - 4928 10 -1.7457
.30 - 2471

VALUE OF TERM B DEPENDING ON TOTAL NUMBER
OF

Number of
Turns.

TURNS OF

B.

WIRE ON THE COIL.
Number of

Turns. B.
1 +.0000 40 +Z148
2 +.1137 50 +.3186
3 +.1663 60 +.3216
4 +.1973 80 +.3257
6 +.2329 100 +.3280
8 +.2532 200 +.3328

10 +.2664 300 +.3343
15 1- .2857 400 + -3351
20 +.2974 1.000 +.3365
30 r .3083

756. As a numerical example, we will
calculate the inductance of a coil wound, at
24 turns per cm., with No. 28 S.W.G. single
wound silk wire, on a former 18 cms.
diameter, 16 centimetres long.

From the table the inductance of such a
coil wound at 20 turns per cm. is 13600
microhenries.

Hence, for 24 turns per centimetre,

inductance = 13600 x 24 x 24 -19580
20 x 20

Applying the correction
diameter of No. 28 wire=.0376 ems., or it
could be wound at 26.6 turns per centimetre

d 24..
D- 26.6

-.9 nearly, whence A= 4515.

Total number of turns of wire = 16 x 24
=384.

B = .3350.

Correcting term
2x 7rX 18x 24x 16[4515+3350]

=38160 centimetres
=38.2 microhenries.

Hence inductance=19540 microhenries to
four significant figures, and the correcting
term is small.

As another example, take a similar coil,
but wound with 3 turns per centimetre
with wire of diameter .25 cm.

The diameter of the former must be
measured to the centre of the wire, and hence
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we will assume the diameter of the former to
be 17.75 cms., which with the wire gives a
mean diameter of 18 cms.

From the table
inductance = 13600

400
x 9 - 306 mhys.

But d = .75, hence A = .2691.

Total number of turns=48 and B=.3178.

Correcting term - 2rx 18x 3x 16x .5869
1000

=3.186 mhys., which is more than 1 per
cent. of the total.

The inductances given by the formula are
only strictly accurate for very low fre-
quencies, but are not far out even for the
high frequencies met with in wireless tele-
graphy. There is not any simple formula
which can be used in place of the one quoted
for high -frequency calculations.

Since the current in such cases tends to
concentrate near the inside of the coil, the
result will be more accurate if the inside
diameter of the wire coil be taken instead of
the diameter to centre of wire.

For diameters in between those given in
the table, a convenient method is to plot the
figures on squared paper from which the
result for any diameter can be read off.

757. The formulae given in paragraphs
753 and 754 will be quite sufficient for
working the inductance of coils wound
on cylindrical formers. The only other
shape of former which is used to any
extent is a " spherical " one, which is some-
times used for a coupling coil in which
variation in coupling is effected by turning
a handle and not by sliding the coils to and
fro. There is no general formula suitable
for this case, since the winding may cover
a large or small amount of the surface of
the former, and the ratio of the diameter of
the outside turn to the diameter of the
sphere may vary according to the exact
shape of the former.

If, however, the inductance be calculated
for a cylindrical former of diameter equal to
that of the middle turn and overall length
equal to that of the actual winding, an
approximate value for the inductance will
be obtained.

It is to be noted that, supposing a coil is
wound on such a former and the inductance
is measured, then for another winding on

exactly the same size former and same over-
all width, the inductance will be exactly
proportional to the ratio of the squares of
the numbers of turns.

MUTUAL INDUCTANCE.

758. In paragraph 751 it was stated that
a knowledge of the mutual inductance be-
tween two windings wound separately
on one former is of use in designing a receiver.

The calculation of this is easily made if
the windings are of the same number of
turns per centimetre.

In Fig. 1 let A and B be the two windings.
Calculate the inductances of a coil C which
would exactly fill the space between A
and B.

Calculate also the inductances of coils
equal in length to A+ C and B+C and
A d -C -F B. These values can be written
down from the table above especially if
the figures given are plotted on squared
paper to allow for cases where the lengths
are not even centimetres.

Then, if the inductance of C be Lc,
C be LAC,

B+C be LBC,
A+Cd-B be LA,,

and the mutual inductance between
A and B be MA,

we have MAB = 1(LABC + LC) - (LAC + Lae)}
A knowledge of the mutual inductance

between a primary and secondary coil
would be of use, but unfortunately, there
is no general formula for the purpose.
At least three or four formulce would
have to be given to meet every case, and
these formulas are themselves complicated.

When the primary is right inside the
secondary (or vice versa) an approximate
value is given by

M-
4,2

1a2

tbi n.
microhenries.

,000

where a =radius of inner coil and 1 its length
and n, n, are the respective number of turns
per centimetre.

The result will be too large, as it assumes
the outer coil to be very long.

CAPACITY.

759. The calculation of the capacity of a
condenser is not always such an easy matter
for accurate results as the inductahce of a
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coil, since, in most condensers the plates are
very close together and it is difficult to
measure the small distance to, say, within
1 per cent., unless expensive instruments
are available. Moreover, the dielectric co-
efficients of insulating materials varies to a
large extent from sample to sample and
figures taken from a book for any material,
such as mica, ebonite, paraffined paper,
etc., may not be correct for the sample of
which the actual condenser is made. In a
fixed condenser the pressure to which it is
subjected when built up will affect the
capacity and in variable condensers the
clearance between moving plate and sheet
of insulating material has to be taken into
account.

Hence, only approximate values can be
obtained and, therefore, simple formulae
which are only approximate in correctness
will be given.

The capacity between two parallel plates,
whose surface is' A square centimetres and
distance apart d centimetres is

1
C- 4A h 9 x 10'

microfarads
7r

if air is the dielectric, and
KA 1C - X microfarads
4ir h 9 x 10,

for a dielectric with a dielectric constant
(specific inductive capacity) of K.

For a condenser built up of a number of
plates the capacity is (N-1) times the
capacity of a single pair of plates, where
N= total number of fixed+ moving plates.

For semi -circular plates, such as are
largely used in variable condensers.

A= 7r-r2 where r =radius of the plate, and
2

therefore

C=K 72 X 18h 9x105
for a pair of plates.

760. Another form of condenser is the
tubular design.

The capacity is
K/

4,145,400 (log,(log10 IT.;

where R, = diameter of outside tube
(measured inside the tube) ;

diameter of inside tube (measured
outside) ;

and K =dielectric constant of the medium,
which for air =1.

The above formulae neglect the corrections
due to the " end effects." These corrections

A c
Fig. I.

have only been worked out for circular
plates, which are not used in radiotelegraphic
work, and the difficulty of making the small
measurements to the required degree of
accuracy renders these corrections of little
practical value. The capacity of any
condenser should, therefore, be determined
experimentally.

Although there are methods for measuring
the inductance of coils of very great accuracy,
these values can be calculated to an even
higher accuracy by appropriate formulas,
of which the one given in paragraph 751 will
be found to be quite sufficient for the coils
used in making receivers.

Having calculated the inductance of a
set of coils the capacity of any condenser
within moderate limits, can be determined
if a wavemeter is available, by measuring
the wave -length of the circuit formed by
connecting the capacity and inductance in
parallel.

Capacities between  00005 and, say,
.1 microfarad can be measured in this
manner, which is, however, not suitable
for condensers of much smaller capacity
owing to the distributed capacity of the
inductance.

DECREMENT.

761. For a receiver to be efficient it
must be designed so that it does not
appreciably increase the damping of the
signals.

The decrement of a closed oscillating
circuit (i.e., a circuit which does not lose
energy by radiation into space) is given by
the formula :

8-33Rad-
L x 10,000

where R is in ohms, in metres, and L in
microhenries. R is the resistance of th_
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coil at the frequency corresponding to the
wave -length of the circuit.

The above formula is based on the
assumption that the whole of the damping
is due to the ohmic resistance of the induc-
tance. But in addition to this the con-
denser may introduce a loss which will
increase the decrement. For condensers
constructed with air dielectric or the best
quality of mica or ebonite the decrement
is usually very small, but for dielectrics
such as glass or celluloid ; or paraffined paper,
mica or ebonite which are not absolutely
freed from the last traces of moisture, etc.,
the decrement may become large, some
of the energy being wasted by electrostatic
hysteresis or the low insulation resistance.

Since the decrement depends on the
physical state of the dielectric at the time
it is not possible to give a formula to calcu-
late it. The usual method is to find by
experiment the value of resistance which
will introduce the same decrement into the
circuit and use this in the formula given
above.

762. In ordinary receivers the decrement
due to the resistance of the inductance is quite
small. Thus, if we wish to receive a wave-
length of 300 metres using a capacity of
0001 microfarads our inductance would be
253 microhenries.

If the high frequency resistance of this
coil were 2.5 ohms, which is the approximate
value for No. 26 S.W.G. wire, the decrement
due to it would be

8.33 x 2.5 x 300 - .0025.
253 x 10,000

the coil being taken as 5 cm. dia. wound
with 80 turns.

It must not be forgotten that every circuit
used between the aerial and detector adds
to the damping. Also the detector itself,
since it absorbs energy from the closed
detector circuit increases the damping, in
the same way, and therefore each circuit
must have a small decrement in order that
the total decrement may be small.

THE YEAR BOOK OF WIRELESS TELE-
GRAPHY AND TELEPHONY.

The new volume is now ready and has been in-
creased to 800 pages, with the addition of special
articles on general subjects, contributed by eminent
authorities, such as Col. F. N. Maude, C.B., and Mr.
Archibald Hurd.

MARCONI HOUSE RIFLE
CLUB.

ACOMPETITION was held in March
for various medals, etc., presented by
theNational Rifle Association and the

Society of Miniature Rifle Clubs. Each com-
petitor was required to shoot three series of ten
shots each, the highest possible score being
150. Thirty-nine members of the club com-
peted, and the result was declared by the
committee as follows :

First : Mr. F. K. May (score 128), Donegal
Badge and Daily Express Medal ; Second :
Mr. A. E. Moore (score 126), Bell Medal ;
Third : Mr. W. Marsh (score 125), Daily
Mail Certificate ; Fourth : Mr. F. Atkin
(score 124), Daily Telegraph Certificate ;
Fifth : Mr. H. W. Corby (score 124), Lord
Roberts's Medal.

A LUCKY ESCAPE.

M
ANY and varied are the ex-
periences recounted by our soldiers
and sailors, but perhaps one of

the most curious was told by Private
Benjamin Driscoll, who was formerly em-
ployed by the Marconi Wireless Telegraph
Company, Ltd., in their Chelmsford
Works. Private Driscoll, who was a Reser-
vist, was called up on August Bank Holiday,
and went to France on December 19th.
In a letter home he emphasised the need of
a cigarette case, and on February 28th he
received from his brother a nickel one,
which he placed in the left pocket of hiE
overcoat. During the attack on Neuve
Chapelle he was struck by a bullet, which by
good chance passed through his cigarette
case, and in consequence only inflicted a
comparatively slight wound. While lying on
the ground from the effects of this, a stray
bullet struck him in the right arm, and he
was eventually picked up and taken to a
hospital at Boulogne, and later on to the
3rd London General Hospital at Wands-
worth. Blood -poisoning unfortunately set
in from this second wound, but, in spite of
this, Private Driscoll is wonderfully bright
and cheery, and is quite confident that he
will recover.

We are sure all of our readers will join
with us in congratulating Private Driscoll
on his remarkable escape.
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" MAGNETS AND ELECTRIC CURRENTS." By
J. A. Fleming, M.A., D.Sc., F.R.S.
London : E. & F. N. Spon. 5s.

This is the third edition of a work first
published seventeen years ago, and the
fact that there is still a demar d for it is
evidence of the clear and able manner in
which the subjects it professes to deal with
have been treated.

In the preface the author states that
" it has not been considered necessary to
enlarge the book or alter its scope. It deals
with the fundamental and elementary prin-
ciples on which electrical engineering is
based and these are not subject to variation.
Hence considerable stress is laid at the
outset on quantitative measurements and
numerical values."

The work is admirably suited to those who
are commencing the study of electrical
engineering, either with a view to a complete
course of instruction in the subject or, as we
hope is the case with many of our readers,
for the purpose of obtaining a wider know-
ledge of the fundamentals which underly
or are associated with the fascinating sub-
ject to which this journal is more particu-
larly devoted.

There are ten chapters dealing with
magnets and magnetism, units, magnetic
force and flux electric currents and their
measurement, electro-magnetic induction and
electro-magnets, and alternating currents.
The last two chapters are devoted to elec-
trical measuring instruments and the genera-
tion of electric currents.

The whole are treated with only the most

LE

elementary mathematics, in a clear manner.
For illustrating many of the subjects
numerical examples are given.

The methods for making experiments
in proof of the various laws stated are
given, together with practical hints on the
construction of simple apparatus for the
purpose.

A large number of useful tables of con-
stants, which are a feature in Dr. Fleming's
text -books, are included.

The various memory -aids for the laws as
to direction of currents, forces, etc., are
stated and, in many cases, illustrated.

There are one or two points in which
alterations might, with advantage, have
been made in preparing this edition.

On page 290 it is stated that certificates
of the resistance of coils can be obtained
from the Cavendish Laboratory, Cambridge.

We do not know whether, for special pur-
poses, this is still possible, but the granting
of certificates of this nature and of many
other electrical quantities has, for several
years, been one of the chief functions of the
National Physical Laboratory.

The details, which are fully set out, for
the construction of the Clark cell might
well have been replaced by similar informa-
tion concerning the Weston Cadmium cell,
which has, for all practical purposes, re-
placed it, and which does not even appear
to be mentioned. The Carden voltmeter
is not a type which readers are likely to meet
with, and therefore the description and
illustration might have been replaced by
those of more modern instruments.
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The great and ever-increasing complexity
of the science of electro-magnetism makes
it necessary for even an elementary text-
book to deal with a large number of subjects
which, whilst of the greatest theoretical
importance, have not as yet any practical
bearing on everyday electrical engineering.
The beginner is apt to become confused and
bewildered if, with, a view to a knowledge
of engineering, he commences his studies
with a general text -book, and often, after
having made a way through it, treats those
parts which appear to have but a slight
bearing on the subject from his point of
view as of mere theoretical importance and
beneath the consideration of a practical
man. This mistaken view can be obviated
if his studies commence with a work which
treats of the subject from an engineering
point of view, laying special emphasis on the
fundamental points without a clear compre-
hension of which knowledge of the subject
must be superficial and scrappy.

Dr. Fleming's book is such a work, and
can be confidently recommended to all who
are beginning the study of electrical engineer-
ing.

SUBMARINES, TORPEDOES AND MINES.

By W. E. Dommett. London and New
York : 'Whittaker & Co.

However necessary may be the censor-
ship for the safety and welfare of a bellige-
rent country in wartime, it has one grave
disadvantage. The ability of the people
of that country to view things in their true
perspective is atrophied, and in some cases
entirely lost. On the other hand, the
feeling of uneasiness in this country at
the beginning of hostilities, inspired by
the frequent stories of havoc wrought
by German howitzers, passed all rational
limits through the inadvisability of any
reassuring newspaper articles on the capa-
city and construction of our own siege
guns.

Even at this moment many persons are
under the impression that Germany is
alone in the possession of submarines
that count; that she only can use these
vessels to advantage, and that her " Unter-
seeboot " fleet is growing like a family of
guinea pigs.

The public are naturally asking for the
whereabouts of our " B's," our " C's,"

our " Ds," and our " E's." This for good
reasons may not be told. Happily, however,
for our sense of proportion there has been
passed for publication the popular little
treatise which is the subject of this review.
It is rich is reassuring facts.

We learn therein that, as far as can be
ascertained, the number of submarines in
commission in January was : British 95,
French 95, German 33, Japanese 20, and
Austrian 5. Also that 25 more may be
completed for the British Navy during the
war.

That Germany has not outstripped us
in the construction of boats of considerable
size is indicated by the details given of the
" F " and " G " classes. The " F " class
has surface and submerged speeds of 20
and 12 knots respectively, and an armament
of six torpedo tubes and four quickfiring
22 pdr. guns. The radius of action is
1,000 miles. The " G " class has a speed of
24 and 18 knots respectively, and a radius
of action of 2,800 miles. This class will carry
a complement of three executive officers,
two engineer officers, one surgeon and forty-
six men, also an armament of two 4 -inch
guns and eight torpedo tubes. The wireless
equipment of these boats will provide for
" -alp sending and receiving of telegraphic
and telephonic messages."

How great are the strides made with
these new classes may be judged by the
capacity of the propelling machinery.
Whereas the " E " class (the latest pre-war
class) had engines of 1,800 and 900 H.P.
respectively for surface and submerged
work, the " F " class will have engines of
5,000 and 2,000 H.P., and the " G " class
engines of 6,500 and 2,400 H.P., the last
providing an underwater cruising radius of
900 miles.

Contemporaneously with the building of
the " F " and " G " classes, one private
yard is stated to be engaged upon the
construction of a " super -submarine "
named the Nautilus. This craft is to
be- capable of cruises in excess of 3,000
miles.

For a fuller understanding of the use and
limitations of the submarine there are
chapters on torpedoes and mines, the hand-
maids and principal foes in submarine
warfare. So interesting are these that we
look for the day when the author may tell
us more.
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QUESTIONS AND ANSWERS
Readers are invited to send questions on technical and general problems that
arise in the course of their work or in their study to the Editor, THE
WIRELESS WORLD, Marconi House, Strand, London, W.C. Such questions
must be accompanied by the name and address of the writer, otherwise they

will remain unanswered.

II. D. (Royston) asks :
(1) I am using a kw. transformer and my source of

power is 100 volts 60r mains. I have a h.p. A.C. motor
of 4,000 revs. per minute, and wish to use this coupled
directly to a rotary gap. Can you tell me how the latter
should be designed in order to obtain the best results, how
many studs should there be, &c. ? Also please say if, with
such an arrangement, I should be able to get a high musical
note.

(2) Can you please tell me the method of calculating the
length and diameter of a coil of inductance which is
required to receive a wave of a certain length Y Can you
give me a formula for calculating this for any given wave-
length which it is desired to receive ? Also please explain
how the natural wave -length of the receiving aerial would
figure in these calculations.

Answer.-Your best plan to obtain a musical note is to
make your rotary gap so that it gives two sparks per half
cycle or 240 per second. This will be obtained from a
rotating disc provided with four studs, running at 3,600
r.p.m., which, being a little less than that of your motor,
allows of some regulation.

A good plan would be to make a disc with eight studs,
four of them being removable, and try it with eight and
four. The best results will depend on the wave form of
the supply and inductance of the transformer. Care must
be taken that the studs are quite tight when running.

The note of 240 per second which would thus be obtained
from four studs is not high, although it is quite a good one
to receive: and the eight -stud note of 480 would be better
from this point of view if the arrangement suits the supply
and the rest of the circuit, which is a matter for trial.

You will find full information as to the calculation of
inductance of a coil in the instructional article of the
February, 1915, number, which also shows how the value
of inductance required to tune to a given wave -length for
a certain sized aerial is calculated.

WOLTERS enquires as to what can be done if the iron
band of a magnetic detector broke and no crystals were
available for receiving signals.

The only way of using the detector is to repair or replace
the band, since the windings of the instrument are not at
all suitable for working with crystals, if they were available.
The only point to be regarded in repairing the band is to
see that the strands of iron wire overlap at the join. There
is no necessity for the iron wire to be continuous as long
as there is always some iron in the band under the magnet
poles as the band travels. If a butt joint be made there
will be an interval of silence as it comes under the poles,
during which time no signals can be received.

PARRY.-(1) You will find full information as to the calcu-
lation of the inductance of a coil in the instructional article
in the February, 1915, number of THE WIRELESS WORLD
at page 734. The curves given are suitable for both
receiving and transmitting circuit inductances.

(2) The article " The Life of a Naval Wireless Operator "
appeared in the September, 1914, number.

(3) For particulars as to age limit, &e., for wireless
operators, your best course is to write direct to the
Admiralty, giving full particulars.

(4) We do not know of any book on " How to Become
a Wireless Operator." For a thorough knowledge of the
theory of wireless telegraphy you cannot do better than
obtain " Hawkhead's " handbook. You will, of course,
also require proper instruction in the Morse code, which
is best obtained from one of the institutions devote': to it.

" Fisn " (Dublin) is interested in the standard kw.
Marconi installation, and wants to know : (1) If speeding
up the converter gives greater power; (2) what are all the
results of speeding up the machine ; (3) how many times
per cycle the main condenser is charged ; (4) why there is
no means of putting the high-tension circuit in tune with
the low -frequency circuit. As these are practical questions
which are frequently asked by students, we have pleasure
in dealing with them.

Answers. --(1)This is a question that cannot be answered
by a direct " yes " or " no," as there is a certain critical
speed by means of which the best results are obtained in
each particular installation. With a badly -adjusted
1?; -kw. set, increasing the speed may either increase or
decrease the radiated power, depending on whether the
original speed has been above or below the best speed of
working. (2) Speeding up the machine increases the
frequency of the alternating current and increases the
spark frequency. As before stated, increasing the speed
may either increase or decrease the efficiency. As the
speed is raised by weakening the field current, too high a
speed will cause the starter handle to fly back, owing to
insufficient current passing through the coil of the " no-
load" release. These are the most important results.
(3) This depends on the form of discharger. With a fixed
discharger, twice per cycle, but if the gap is small the
condenser may be charged and discharged a greater number
of times. With a rotary discharger the number of charges
and discharges per cycle depends on the number of teeth
on the disc, if this is driven on the same shaft as the con-
verter. If the disc is being driven by a separate motor
(a procedure adopted in many installations) of course
both the speed and the number of teeth have to be taken
into consideration. With both forms of disc discharger
the condenser can roughly be said to be charged and dis-
charged as many times per cycle as the fixed and moving
electrodes come together in the time. (4) There is no
need of any device for tuning the high-tension circuit with
the low tension, as when the low frequency iron -core
inductance and' the speed of the converter are properly
adjusted the low -frequency circuits are correctly tuned.

LT. A. H. W. T. (Shrewsbury) referring to the In-
structional Article for March, and speaking of the induc-
tively -coupled receiver, asks whether in the event of the
secondary tuning condenser being of zero value, the
detector is not in a closed oscillating circuit introducing
a high resistance.

Answer.-We would refer A. H. W. T. to para. 745
of the article in question, which points out that each
coil has a definite wave -length, due to the distributed
capacity. The secondary will thus oscillate freely apart
from the detector, which will act in exactly the same
way as if the inductance was shunted by a separate
condenser. Our correspondent also finds difficulty in
obtaining sharp secondary tuning, although the secondaries
have been wound for very small ranges of wave -length.
We think it probable that he has not allowed for this dis-
tributed capacity when designing the coils. In reply to
a question as to whether with sharp tuning the maximum
strength of signals should he received with moderately
loose or tight coupling, this depends on the damping of
the wave which is received. Generally speaking, the
strongest signals should be received with a moderately
loose coupling.
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N. J. W. writes : " The main condenser plates of the
11 -kw. Marconi installation are tested M a strain up to 27,000
volts Now, taking an alternating current supply to the
primary of the transformer of 150 volts, and presuming the
ratio between the primary and secondary to be 1400, this
will give a potential across the secondary of the trans-
former of 45,000 volts. By putting the secondaries in
aeries we get twice that voltage. I should be interested
to know why it is that the condenser plates will stand this
excessive voltage."

Answer.-N. J. W. starts his argument with wrong sup-
positions. With secondaries in parallel the ratio is 1-150
not 1-300 ; further the usual alternating voltage at the
primary of the transformer is not 150, but 70 to 76. If
N. J. W. will work through his calculation again, starting
with this figure, he will see that the secondary voltage will
be well within 27,000 volts. With regard to the secondaries
being placed in series, this is done when the two halves
of the condenser are connected in series. If our corre-
spondent will refer to tho Instructional Article No. 5,
which was published in the December 1914 issue, he will see
that if we connect two units of a condenser in series we
double the potential to which the condenser can be raised
before puncture occurs. In cases where a primary alter-
nating voltage higher than 70-75 volts is used, the trans-
former is specially wound for a different ratio of trans-
formation.

FOREIGN NOTES.
Spitzbergen.

IN the course of an interesting paper on
" Spitzbergen in 1914," by Dr. W. S.
Bruce and Dr. R. N. Rudmore Brown,

which was read before the Royal Geographi-
cal Society in London, on March 22nd,
mention was made of the Norwegian wireless
stations in these high latitudes.

The authors stated that in 1911 Norway
erected a powerful wireless installation at
Green Harbour with 60 metre masts, at a
cost of over £10,000. This station com-
municates direct with the one at Ingo, in the
north of Norway, erected for the purpose,
but it can also receive messages from Chris-
tiania, Paris and Berlin, and even Poldhu, in
Cornwall. It is from the Green Harbour
Station that the meteorological data are sent
daily to our Meteorological office. A staff of
six men is maintained here all the year round;
but, except for the convenience of mining
camps and the amusement of summer
tourists, the station is of little use and cer-
tainly can never pay a fraction of its initial
cost and annual upkeep. The wireless
station is also a Norwegian post office.
Letters are carried to Tromso at 'infrequent
intervals during the summer by a subsidised
motor sloop. However, this service is of
little utility since the large mining camps
send and receive their own mails with
greater frequency and regularity by their
own cargo boats. The subsidised Govern-
ment service is chiefly used by the smaller

mining camps and by occasional exploring
parties. Norway's only object in erecting
this wireless station and maintaining her post
office and mail service was to increase her
stake in the country. It should be men-
tioned that two smaller wireless installa-
tions exist in Spitzbergen, but these can only
communicate with Europe via the Nor-
wegian station.

Philippines.
Mr. S. W. Beach, formerly of the Bureau

of Posts at Manila, writing to the Telegraph
and Telephone Age (March) gives many
interesting observations and facts con-
cerning affairs in these insular possessions
of the United States. Referring to the
telegraph and telephone systems he states
that when the American Government took
possession of the Philippines sixteen years
ago there were only 720 miles of lines open.
There are now between six and seven thou-
sand miles of telegraph wires and cables
alone, and the city of Manila has an exten-
sive modern telephone system owned by a
private corporation, and throughout the
islands the various provinces operate tele-
phone lines connecting the principal towns.
Some of these telegraph lines, says the
writer, penetrate hostile districts and were
built under an armed guard. The wireless
station at Jolo is protected day and night
by armed sentries. Mr. Beech remarks
that operating the telegraph under these
circumstances is no joke, but it has proved
an excellent investment, not from a monetary
standpoint, but that it has brought those
isolated semi -civilised districts into a closer
relation with the outside world and has
opened up inter -island trade in a wonderful
manner.

United States.
On August 25th last the United States

Navy Department placed a ban on all
amateur and restricted radio plants on the
Pacific Coast as a precautionary measure
for the enforcement of President Wilson's
neutrality proclamation. Now that war
vessels of the belligerent nations have vir-
tually disappeared from the Pacific Ocean
the Navy Department have removed the
embargo, and Admiral Charles F. Pond,
supervisor of the Ttvelfth Naval District, has
unsealed no less than 1,400 amateur wireless
telegraph stations in California.
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PERSONAL PARAGRAPHS.

Mr. John Forster.

CHINAMAN RUNS " Amok."-A letter received
from Captain Head, of the s.s. Cardium, dated
Abadan, February 9th, contains practically all
the information we have regarding the sad stabbing
affray which took place on his ship, whereby the
wireless operator, Mr. John Forster, together with
Vie third and fourth engineers, lost their lives.
The incident took place when the ship was in the
Persian Gulf. Captain Head writes : " The stab-
,' bing was done by the Chinese mess -room boy,

who seems to have gone suddenly mad. He first

Mr. B. F, Emery.

" went into the galley and stabbed the chief cook
"with a big fork. He then seems to have picked
" up a galley knife, and rushing aft stabbed the
" three victims in their sleep, afterwards shooting
" himself with the second engineer's revolver
" and jumping overboard. I was on the bridge
" at the time, and the first thing I knew about
" the affair was when I saw the Chinaman go
" overboard. We stopped and put out a boat,
" but saw nothing of him after a few minutes.
" We put into Jask to land the three wounded
" members of my staff, where they received every
" possible attention from the English doctor there."
Operator Forster, whose photograph we reproduce,
lived at Chester -le -Street. co. Durham. He entered
the Marconi Company's service on October 7th,
1914, and was appointed junior operator on the
s.s. Briton, shortly afterwards. In December
last he was appointed operator -in -charge of the

Mr. H. E. Cutbush.

installation on board the s.s. Cardium, on which
ship he met with his tragic death on February 4th.

It is our sad duty to record still another death
on the operating staff-namely, that of Mr. B. F.
Emery. Mr. Emery, of Thrapston, Northants,
joined the Marconi Company on June 4th, 1912,
and served as wireless operator on board the
s.s. Canada, Orana, Novara, Angora, Egra, and
Arankola. For some time he had been stationed
on the Indian coast, and entered hospital at
Bombay on January 29th suffering from suppura-
tive appendicitis. Owing to his critical condition
it was impossible to perform an operation for
several days, and, although there was a temporary
rally after the operation had been performed, Mr.
Emery passed away on February 16th. The
funeral service was conducted at the Sewari
Cemetery, Bombay, by the Rev. Mr. French, a
representative of the British India Steam Naviga-
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tion Co. being present together with a few fellow-
operators from ships in port. On behalf of the
staff we extend our deepest sympathy to the late
Mr. Emery's parents.

We have also to record the sad death of another
member of the operating staff, Mr. H. E. Cut-
bush. Mr. Cutbush, who was a resident of Nor-
wich, was born in April, 1894, and joined the
staff of the Marconi Company on October 21st,
1912, as learner in the London School. He after-
wards served on board the s.s. Caledonia, Nurni-
dian, Sicilian, and Karroo. On March 19th Mr.
Cutbush, together with the second officer and
third engineer of the Karroo, was practising with
a miniature rifle. At the moment when the
second officer and third engineer were both holding
the rifle it was accidentally discharged, with the
result that Mr. Cutbush was shot, and he died in
hospital at Alexandria on March 23rd. A Consular
Court of Inquiry at Alexandria brought in a
verdict of " Accidental Death," and no blame
attached to anyone. The burial took place on
March 23rd at the cemetery at Alexandria. Mr.
Cutbush's death will be mourned by the many
members of the staff to whom he was known, and
their deepest sympathy is extended to his parents
in their terrible loss.

We regret to record the death of Mr. Denis
Wood, of Egerton Park, Worsley, who entered the
service of the Marconi International Marine Com-
munication Co., Ltd., on July 21st, 1913, as a
learner in their London school, and afterwards
served on board the s.s. Columbian, Ashtabula,
Egba, and Lesitania, as wireless operator. Mr.
Wood. was recently appointed for special Admiralty
duty, but before being able to take up his work
in this connection, fell ill with pneumonia, and died
on March 18th, aged 21.

It is with much regret that we have to announce
the death of Mr. Theodore M. Church, which took
place on April 2nd at the Reception Hospital,
Winn Road, Southampton. Mr. Church, who has
been on military service since the commencement

Mr. Denis Wood.

of the war, joined the operating staff of the Marconi
Company in June, 1913, afterwards serving on the
s.s. Avon and Etonian. At the time of going to
press we have received only a brief intimation of
Mr. Church's death, but in the June issue we hope
to be able to give more particulars. Meanwhile, we
take this opportunity of expressing, on behalf of
the staff, our deep and sincere sympathy with the
late Mr. Church's relations in their sad bereavement.

Mr. T. M. Church.

The Societe Anonyme Internationale de Tele-
graphic Sans Fil deeply regret to announce the
death of two members of their staff-Georges
Guyaux and J. van Schoubroeck-who were both
on active service with the Belgian Army.

M. Georges Guyaux was born at Vitrival on
May 27th, 1888. He graduated at the Polytechnic
Institute of Brussels as a Mining Engineer and was
attached to the staff of the Societe Anonyme
Internationale de Telegraphic Sans Fil as Assistant
Engineer from October, 1913. When war broke
out he took service as gunner in the 63rd Battery,
15th Brigade, and was in the several engagements
at Liege, Waremme-Huy, Louvain, Antwerp, and
on the Yser in Flanders. On October 13th last
he was transported to the hospital at Shorncliffe,
where he died on the 13th of the following month.

M. Joseph van Schoubroeck, who was born at
Diest in 1889, was a shorthand -typist in the Traffic
Department at Brussels since 1908. He also, on
the outbreak of the war, was called up for service
as a sapper in the Royal Engineers and was drafted
to one of the first line forts at Antwerp. After
the fall of that city he saw service in Flanders.
When the attack on the farm " La Violette," near
Ramscapelle, was made early in January, young
van Schoubroeck volunteered for the dangerous
work of throwing hand -grenades. After having
accomplished his mission, and during the fighting
that followed, he was struck in the spine by an
expanding bullet and died at La Panne Hospital
on January 13th, a few minutes after having
been decorated for bravery,
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COMPANY NOTICES.
MARCONI WIRELESS TELEGRAPH COMPANY OF AMERICA.

Preliminary Report and Statement of Accounts for the Fiscal Year ended
December 31st, 1914.

THE following report has been issued
by the Directors of the Marconi
Wireless Telegraph Company of

America to the Stockholders of the
Company :-

The Directors of the Marconi Wireless
Telegraph Company of America draw atten-
tion to the enclosed notice showing that the
annual meeting of this company, in accord-
ance with the laws of the State of New
Jersey, and the by-laws of the corporation,
will be held on Monday, April 19th, 1915,
at twelve o'clock noon, at the registered
office of the Company, Nos. 243 and 245,
Washington Street, Jersey City, N.J.

The balance -sheet and the profit and loss
account for the year ended December 31st,
1914, prepared by Messrs. Arthur Young &
Company, accountants and auditors, is
hereto annexed and submitted to the stock-
holders.

The results for the year 1914, as shown by
the profit and loss account, will, we believe,
be found perfectly satisfactory to the stock-
holders. We feel, taking into consideration
the conditions prevailing during the latter
part of the year, that the showing is excep-
tionally good.

The net earnings of the company show
$271,888.71 ; and after placing in reserve
$59,511.24 against depreciation of apparatus,
plant, etc., " through obsolescence or in-
adequacy resulting from age, physical change
or supersession by reason of new inventions
and discoveries," as described by the Inter-
state Commerce Commission ; and $50,000.00
towards the creation of a reserve fund
which we expect to add to from time to time
against amortization of the amount standing
to the account of patent rights, goodwill,
etc., and an additional amount of $12,500.00
for contingencies ; making a total of
$122,011.24 ; there is left a balance of
$149,877.47 as net earnings, which is carried
over and placed to the credit of the profit

and loss account, and which, added to the
balance on hand January 1st, 1914, gives a
surplus of $364,571.01.

The above does not include any operation
affecting the transoceanic high -power stations,
the operation of which we were about to
begin when the European war was declared.
The war has interfered with and, until its
conclusion, will continue to interfere with
our transatlantic service and, to a consider-
able extent, with our transpacific service.

A full report on the workings of the
company, approved by your directors, will
be submitted to and discussed at the annual
meeting, and copy thereof will be mailed to
stockholders of record.

Those who are unable to attend the
meeting, but who wish to be represented
thereat, will kindly fill out and return the
enclosed proxy.

By order of the Directors.
JOHN BOTTOMLEY,

Secretary.
* * * * * *

The balance -sheet appears on p. 135, and
the following is the summary of operations
for the year ending December 31st, 1914 :-
GROSS EARNINGS FROM OPERATIONS .. $756,572.75

Deduct :
GENERAL OPERATING AND ADMINISTRATION

EXPENSES 634,958.25

NET EARNINGS FROM OPERATIONS .. $121,614.50
Add:
Income from Investment of Surplus Funds 150,274.21

NET INCOME FOR YEAR before charging
Reserves .. $271,888.71

Deduct :

RESERVES :
For Depreciation of Coast

Stations .. $30,037.74
For Depreciation of Ship

Stations .. .. 29,473.50
Against expiration of Patents 50,000.00
For Contingencies .. .. 12,500.00 122,011.24

NET INCOME FOR YEAR after charging
Reserves, Carried to Balance Sheet.. $149,877.47
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Marconi's Wireless Telegraph
Company, Limited.

AT a meeting of directors of the
above company held on March 24th,
it was resolved " That a dividend

" of 7 per cent., less income tax, upon the
" 250,000 7 per cent. Cumulative Partici-
" pating Preference Shares be, and the
" same is hereby declared, in respect of
" the year 1914; that the said dividend
" be payable on the 19th April, 1915, to the
" shareholders registered on the books of
" the company on the 31st March, 1915, and
" to holders of Share Warrants to Bearer ;
" and that the Transfer Books be closed
" from the 1st to the 7th April, 1915, inclu-
" sive."

The company has continued since the
outbreak of war in full control of its business,
but its stations have been largely devoted
to Government work. For this reason the
new direct public service with New York,
which it had been contemplated would
have been opened in the summer of last
year, has had to be postponed. In other
respects the company's business has been
necessarily disturbed, and considerable busi-
ness which was pending in many foreign
countries has been delayed or deferred.
This, however, has been substantially com-
pensated for by Government and other
business directly resulting from the War ;
the works and all the company's staff have
been working under the highest pressure
throughout the whole period.

A number of matters, including the
question of compensation and payment for
services, being still in abeyance, the directors
are as yet unable to estimate with sufficient
reliability the results of the business of
last year to warrant them at this moment
in declaring an interim dividend upon the
ordinary shares. They are, however, of
opinion that there is no reason for deferring
the dividend upon the preference shares.

The directors contemplated being in a
position to give shareholders information
with regard to other matters of importance

concerning the company's business, but as
these still remain under negotiation, it
has been resolved not to delay further this
announcement and the payment of the
dividend.

Warrants for the dividend upon the
registered shares were forwarded by post
on April 17th.

THE YEAR BOOK OF WIRELESS TELEGRAPHY
& TELEPHONY, 1915, now ready. Price 3/6 net ; post

free in United Kingdom 4/-; Abroad 51 -.-Tint WIRELESS
PRESS, LTD., Marconi House, Strand, W.C.

THE ELEMENTARY PRINCIPLES OF WIRELESS
TELEGRAPHY, by R. D. Bangay. Price 1/2 pout free.

A book eminently suitable for the beginner.-Tna WIRELESS
PRESS, LTD., Marconi House, Strand, W.C.

HANDBOOK OF TECHNICAL INSTRUCTION FOR
WIRELESS TELEGRAPHISTS, by J. C. Hawkhead.

Price 3 6. A complete Course for the P.M.G.'s Certificate.-
THE WIRELESS PRESS, LTD., Marconi House, Strand, W.C.

BIN DING CASES for Volume II. of THE WIRELESS
WORLD are now ready. Price 1/3 post free.-THE WIRE-

LESS PRESS, LTD., Marconi House, Strand, W.C.

COPIES of Volume II. of THE WIRELESS WORLD, cloth
bound, bevelled boards, are now on sale. Price

4/6 net. Postage for United Kingdom, 8d. Abroad at
Foreign Parcel Post Rates. As only a limited number are
prepared, orders should be placed at once.-THE WIRELESS
PRESS, LTD., Marconi House, Strand, W.C.

SPECIMEN COPIES. - We shall be pleased to send
entirely free of charge a few specimen copies of THE

WIRELESS WORLD to the friend of any reader likely to be
interested in the magazine. Send a postcard to Sales
Manager, THE WIRELESS WORLD, Marconi House, W.C.

MORSE CODE CARD, showing Alphabet, Numerals,
Abbreviations, etc., at a glance. Price 2d. post free.-

THE WIRELESS PRESS. LTD., Marconi House, Strand, W.C.

ANY BOOKS reviewed in the WIRELESS WORLD or
other magazines, will be forwarded per return upon

receipt of remittance covering cost of book and postage.-
THE WIRELESS PRESS, LTD., Marconi House, Strand, W.C.

MARCONI OPERATORS and others studying Wireless
Telegraphy will find our series of Test Cards and books

of Model Answers of considerable assistance in attaining
proficiency. Full particulars on page xiii of this issue.

/AP OF THE WORLD, revised March, 1915. Show-
ing location of over 700 Wireless Stations. Price 1/8

post free. THE WIRELESS PRESS, LTD., Marconi House,
Strand, W.C.

YEAR BOOK OF WIRELESS TELEGRAPHY AND
TELEPHONY, 1914. Twelve copies only available,

otherwise out of print. Price 3/- each, post free. THE
WIRELESS PRESS, LTD., Marconi House, Strand, W.C.
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ELECTRICCONSTRUCTIONCO

THE

LIMITED

ELECTRICAL ENGINEERS & CONTRACTORS

of every

Manufacturers

MOTOR
ROTARY

DYNAMOS
MOTORS

- GENERATORS
CONVERTERS

BOOSTERS
SWITCHGEAR

size and

of

description

HEAD OFFICE :-
Dashwood House, 9 New Broad Street

LONDON, E.C.
WORKS :

Bushbury

WOLVERHAMPTON.
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HANDBOOK OF

Technical Instruction
FOR

Wireless Telegraphists
By J. C. HAWKHEAD.
Is far superior to any other text book

we have seen."--Syren and Shipping.
" There are many books on wireless telegraphy.

One of the best for the novice is Handbook
of Technical Instruction,''-News of the
World.

" The book is a complete manual, entirely up-to-
date and eminently practical and useful."-
Journal of Commerce.

A Complete Course for the Postmaster -
General's Examination.

Obtainable through all Booksellers
Price 3/6

Self -Examination in
Wireless Telegraphy
Now is the time to improve
your theoretical knowledge.
We have just publish d a series of
Test Cards, based upon The Elementary
Principles of Wireless Telegraphy and
The Handbook of Technical Instruction
and other well-known text books, which
will enable readers to examine them-
selves. (See also page xiii.).

Price 1/= Each.
Postage 2d. each extra.

May he ordered at any Railway Bookstall,
Booksellers, or Newsagents.

A BOOK FOR BEGINNERS
THE

Elementary Principles
OF

Wireless Telegraphy
By R. D. BANGAY.

In limp cloth. Crown Svo. 160 _Pages.
PRICE 1 POSTAGE 2d.
The official text book of the Boy Scouts
Association.

A thorough knowledge of the principles under-
lying wireless is essential to amateurs. This
friendly and instructive guide through the
theory and practice of wireless will therefore
be welcomed."-S. Wales Daily News.
This volume will provide a knowledge which
will prove valuable no matter bow far an
amateur may have progressed."-Glasgow
Herald,
It is a very commendable book."-Modern
Mechanics.

The Wireless World
Volume II. APRIL, 1914-MARCH, 1915.

Bound in Cloth Gilt, Bevelled Edges,
with Index.

Price 4/6 Nett.
Postage: United Kingdom 6(1. extra.
Abroad at Foreign Parcel Post Rates.

CASES for BINDING
THE WIRELESS WORLD-Volumell

Cloth, with Index.
Price 1/. Nett.

Postage 3d. extra

THE WIRELESS PRESS, Ltd., Marconi House, Strand, W.C.

Please mention " The Wireless World" when writing to Advertisers.
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WAMBERSIE & ZOON
Amsterdam. ROTTERDAM. Zaandam.

Steamship Agents, Brokers and
Owners, Forwarding Agents.

Freight -Agents for Regular
Direct Lines.

OreMerchants and Importers of
Bananas.

SHIPPING & COAL CO., LTD.
Head Office-LONDON.

Branch Offices-Newcastle, Hull, Immingham, Glasgow,
Copenhagen.

Scheepvaart & Steenkolen Maatschappy.
Head Office-ROTTERDAM.

Branch Offices-Amsterdam, Ymuiden, Harlingen,
Antwerp, Mannheim.

BUNKER COALS SUP-
PLIED at Shortest Notice.

Grain Discharging

The

by the
amalgamated

at Rotterdam
Grain Elevator Company,The Independent Grain Elevator Company,
Rotterdam Stevedoring Company.

strongest Combination at any Port in the World, owning no less than
28 Pneumatic
Elevators, with a
discharging capacity of
30,000 tons per day, or
9,000,000 tons per year.

al

No other Port of N. -W. Europe can
guarantee at ROTTERDAM.

Owners would do well
to fix their vessels to
Rotterdam direct to

ensure

Promptest Dispatch,
Minimum Shrinkage,
Lowest Port Charges.

offer such dispatch as we can

AERONAUTICS
gu The Leading British Monthly
g Journal Devoted to theTechnique
E and Industry of Aeronautics
U (FOUNDED 1907)

Yearly Subscription Seven Shillings
O and Sixpence . . . Post Free

U
(Money Orders only)

g Note A specimen copy will be mailed
 -free on receipt of 7d. stamps.

O Head Office :
f 170 Fleet Street - - London, E.C.
U American Office : 122 East 25th Street, New York
r.....1WIWOUttiati IMMIWUJILItItittlatiU3110

Vor

rJ

JUST PUBLISHED.
A History of the Celebrated Clipper Ships in the

Chinese Opium and Tea Trades.

"The China Clippers"
By BASIL LUBBOCK

Author of Round the Horn before the Mast."
PRICE 5/- NET, (Per Post 5/4.)

Beautifully illustrated from paintings and lithographs
of great value. Plans and scale models included,
Detailed accounts of famous races and fastest voyages

ever made by sailing ships.
Published by

JAMES BROWN & SON, 52 to 58 DARNLEY ST.,
GLASGOW.

Please mention "The Wireless World " when writing to Advertisers.
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R.M.S .P.
REGULAR SERVICES

to SOUTH AMERICA
West Indies, Panama Canal, Pacific
Ports, Morocco. Spain. Portugal and

Atlantic Is.

-0"

Yachting Cruises
to Morocco, Mediterranean, Adriatic, West Indies, etc.

The Royal Mail Steam Packet Company
London; 18 Moorgate St., E.C., or 32 Cockspur St., S.W.

P&O Under
Contract with
His Majesty's
Government.

Frequent and Regular

Passenger Services
INDIA, CEYLON,

STRAITS, CHINA, JAPAN,
AUSTRALASIA.

Also Egypt and Mediterranean.
For Berths, Rates of Passage Malley and Plans of

the Steamers, apply P. & 0. S. N. Co., nu, Leadenhall
St., E.C., or Northumberland Avenue, W.C., London.

SHAW,SAVILL&ALBION
CO., LIMITED.

New Zealand, Tasmania & Australia
The Magnificent Royal Mail Steamers of this line are
despatched every four weeks from LONDON to NEW
ZEALAND, calling on the outward voyage at Teneriffe.
Cape Town and Hobart (to tranship Australian passengers),
and on the homeward voyage at Monte Video and/or Rio
de Janeiro, Teneriffe and Southampton.

Passengers booked to Teneriffe, Cape, and all Australian
and New Zealand Ports.
CHEAP RETURN TICKETS AND ROUND THE WORLD TOURS.
Largest Twin-screw Passenger Steamers to New Zealand.

Fitted with Wireless Telegraphy,
Apply to-WHITE STAR LINE, Liverpool, and 1 Cock -

spur Street, S.W. ; or to
SHAW. SAVILL & ALBION CO., Limited,

34 Leadenhall Street, E.C., or 62 Pall Mall, London, S.W.

ALLAN 'MT. LINE
Fast Comfortable Steamers to

and from

CANADA
EVERYTHING FOR SAFETY, COMFORT, CONVENIENCE.

Liverpool, Glasgow, Londoncterry, London, Plymouth, and
Havre to CANADA. NEW FOUNDLAND, and U.S.A.
Shortest and most picturesque route to Western America.
FOUR days open sea. Interesting route to Japan, China,
Australia, 8:c. Holiday Tours arranged. Conducted Parties.

Weekly Turbine Service from Liverpool.

CANADA for liTlidays, Sport, Industry and Agriculture.

ALLANS, 19 James St., Liverpoo1.14 Cockspur St., S.W., and 103
Leadenhall St., E.C., LONDON. 25 Bothwell St., GLASGOW.

CUNARD LINE
Aquitania

Lusitania Mauretania
Fastest Ocean Mail and Pas-
senger Service in the World.

8 WATER ST.
LIVERPOOL

51 BISHOPSGATE, E.0
29-31 COCKSPUR ST., S.W

White Star Line
All Triple -Screw and Twin -Screw Steamers.

Average Tonnage of Fleet
The Largest in the World.

`OLYMPIC,' 46,359 tons
LARGEST BRITISH STEAMER
1 Cockspur St., S.W., & 38 Leadenhall St.,

London; and 30 James Street, Liverpool.

ORIENT LINE toAUSTRALIA
The Mail Service of the Commonwealth Government

PALATIAL 12,000 TON STEAMERS
With Cabin., de Luse, having Private Sitting
Rooms and Bathrooms attached, Single -Berth
Cabins, Elevators, Laundries, Wireless Telegraphy.

TRAVEL IN LUXURY
GIBRALTAR. SOUTH OF FRANCE, ITALY,
EGYPT, COLOMBO, AUSTRALIA.
SYCanagers: F. Green & Co.; Anderson,Anderson & Co.
FENCHURCH AVENUE, LONDON.
West ond 06ce : 28 Cockspur Street, S.W.

SAILING UNDER THE AMERICAN FLAG.

AMERICAN LINE
UNITED STATES MAIL STEAMERS.

LIVERPOOL to NEW

YORK direct

Every Saturday.

Only Cabin and
Third Class Pas-

sengers carried.

ST. LOUIS. ST. PAUL NEW YORK. PHILADELPHIA.
ALL FITTED with MARCONI WIRELESS TELEGRAPHY
AMERICAN LINE. -30 James St., Liverpool; Canute Rd.,
Southampton; I Cockspur St., London, S.W.; 38 Leadenhall
St., London, E.C.; 9 Broadway, New York; N. Martin, Agent,
9 Rue Scribe, Paris.

Please ment.'en "The Wireless World " when writing to Advertisers.
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CHARGEURS REUNIS
French Steamship Co.

Passengers & Cargo
SERVICES TO
West Coast of Africa ... Two sailings per month
Indo-China ... One
Brazil ... ... Two
River Plate ... ... Four

Head Office
Paris : 1 Boulevard Malesherbes

90

Pt

$9

ANVERS - CONGO
SERVICE POSTAL ACCELERE ENTRE

ANVERS et BOMA et MATADI
Escales regulieres pour passagers a l'aller et au retour

La Pallice, Dakar, Conakry et
Grand -Bass am.

Les vapeurs de la Compagnie soot des paquebots de pre-
miere classe a deux helices, amenages ayes luxe et
confort (eclairage electrique, salles de bain, appareil

frigorifique. telegraphie sans fit, etc.)
Michela et femmes de chambreh bord

Durk, du voyage 18 (ours. Un depart d'Anvers, toutes
les trois semaines, le Jeudi.

Pour tous renseignements s'adresser a :

CIE BELGE MARITIME DU CONGO
13 Canal des Recollets, ANVERS

WHITE STAR
Dominion LINE

SUMMER SERVICE
LIVERPOOL-QUEBEC-MONTREAL

WINTER SERVICE
LIVERPOOL-HALIFAX-PORTLAND

LAURENTIC, 14,892 tons. MEGANTIC, 14,878 tons.
1st, 2nd and 3rd CLASS CARRIED.

Two of the Largest Steamers to Canada.
TEUTONIC, 10,000 tons. CANADA, 10,000 tons.

Cabin and Third Class Steamers.
For all Information apply any Agent or 1 Cockspur
Street, S.W., and 38 Leadenhall Street, E.C., London;

and 30 James Street, Liverpool.

DONALDSON LINE
Weekly Sailings from GLASGOW to

QUEBEC and MONTREAL (in Summer).
And ST. JOHN, N.B. (in Winter).

T.S.S. 'Athenia,' 10,000 tons. T.S.S. ' Cassandra,' 9,000 tons.
T.S.S. Saturnia,' 9,000 tons. T.S.S. 'Letitia,' 9,000 tons,
These fast Twin -Screw Vessels have been specially constructed
to cater for Second Cabin and Third Class Passengers. No First
Class Passengers being carried, Second Cabin accommodation has
been erected in the steadiest part of the Steamers-viz., amid-
ships-and in consequence Promenade Decks, &c., for Second
Cabin Passengers are particularly extensive. Third Class
accommodation Is also of the most up-to-date character, and
will be found particularly suitable for families. Very special
accommodation at Lowest Rates. Electric Light throughout.
Marconi System Wireless Telegraphy.

For further Particulars a4/5l9 to-

DONALDSON BROTHERS, LTD.
54, 56 & 58 BOTHWELL STREET. GLASGOW,

vi i

COMPAGNIE GENERALE
TRANSATLANTIQUE
PAQUEBOT S -PO STE FRA NcA I S

Paris - 6 Rue Auber.
Services hebdomadaires par steamers rapids, sur Ia ligne Le
Havre -New -York.
Services reguliers sur le Canada, les Antilles. le Mexique.
I'Amerique Centrale, les Guyana., le Venezuela
et le Pacifique.
Services dans la Mediterranee deaservam Alger, Oran,Tunis,
Eitme, Philippeville, Bizerte, Malte, Bougie, Sfax,
Sousse, Djidjelli, Collo, La Calle, Tabarka, Ajaccio,
Porto -Torres et le Maroc.
Services divers de cargo boats entre la France et les Etats-
finis, Ia France, l'Aleerie, le Maroc et l'Angleterre.

Compagnie Marseillaise de Navigation
It Vapeur

FRAISSINET & CO.
5 rue Beauvau, Marseille

Service postal a passagers entre Marseille,
Toulon, Nice, Livourne, et La Corse.
Departs tous les jours dans les deux
sens. Assures par des paquebots tres

confortables.
Pour tons renseignements, s'adresser :

Au Siege Social, a Marseille, 5 rue Beauvau, et aux
agences de la Co. ; a Toulon lanai Cronstadt) : a Nice

(11 anal Lunel) ; a Paris (9 rue de Rougemont).

The Aberdeen Line
Regular Monthly Service of
Fast Passenger Steamers to

SOUTH AFRICA & AUSTRALIA
T.S.S. Marathon. T.s.s. Themistocles.
T.s.s. Miltiades. T.s.s. Demosthenes.

New Triple Screw Steamer Euripides 15,000 tons
Low Fares. Excellent Cuisine. Single Berth Cabins.

Wireless Telegraphy. Submarine Signalling.
APPLY TO

GEO. THOMPSON & CO., Ltd.,
MANAGERS

7, BILLITER SQUARE, LONDON, E.C.

CANADIAN PACIFIC.
TRANSATLANTIC-Fast and luxurious Steamers

from Liverpool, Antwerp, Trieste, and Naples
to Canada.

TRANSCANADA-Finest Trains in the World
running through the world's grandest scenery and
greatest wheat area. Direct connection with
every part of Canada. Fastest route to
Western States.

TRANSPACIFIC-Fast Route to Japan and China.
All -British Route to New Zealand and Australia
by Canadian -Australasian Mail Service via
Vancouver.

For further particulars apply CANADIAN PACIFIC
RAILWAY, 62.65 Charing Cross, London, S.W.

Plea-ts mention "The Wireless World " when writing to Advertisers.
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COPPER
BRONZE

FOR ELECTRICAL

AND OTHER PURPOSES

Thos. Bolton & Sons, LTD

MERSEY COPPER WORKS, WIDNES.
OAKAMOOR, NORTH STAFFORDSHIRE.
FROGHALL, NORTH STAFFORDSHIRE.
SUTTON ROLLING MILLS, ST. HELENS.

London Office: 57 Bishopsgate, EC

TUDOR
ACCUMULATORS

HAVE BEEN SUPPLIED FOR

WIRELESS TELEGRAPH
INSTALLATIONS

IN

ALL PARTS of the WORLD
AND ARE GIVING

COMPLETE SATISFACTION
UNDER

ALL CLIMATIC CONDITIONS

THE TUDOR ACCUMULATOR CO.
LTD.

Offices : Works :
3 Central Bldgs.,West- Dukinfield,
minster, London, S.W. Par. Manchester.

Gas Engines & Suction
Gas Producers. Note-
worthy for their massive
construction, general relia-
bility, and suitability for
many fuels.c)axma
Makers of Steam Engines, Boilers,

Superheaters, &c., &c.
DAVEY, PAXMAN & CO., LTD.

COLCHESTER.

FOR

DRAWING OFFICE

SUPPLIES

Consult our Lists before Purchasing elsewhere
Sent Post Free on request.

No. I. Drawing Instruments.
No. 2. Slide Rules, Scales, etc.
No. 3. Inks, Colours, Pencils, etc.
No. 4. Drawing Office Furniture.
No. 5. Surveying Instruments.
No. 6. Electric Copiers, etc.
No. 7. Papers, Cloths, etc.
No. 8. "Ordoverax" Photo Printing.

B. J. HALL & CO., LTD.
Manufacturing Drawing Office Stationers,

Head Office : Chalfont House, Gt. Peter Street,
WESTMINSTER
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East London Wireless Telegraph College
172a & 228 ROMFORD RD., FOREST GATE, LONDON

At

recent

Examinations

100 per cent.

of our Day
Students

obtained

the

Postmaster -

General's

First

Class

Certificate.

WIRELESS, SUBMARINE cD
INLAND TELEGRAPHY
THE COLLEGE IS EQUIPPED WITH THE LATEST
STANDARD MARCONI 1 SHIP INSTALLATION

BOTH DAY EVENING CLASSES ARE CON.
DUCTED BY EXPERT CERTIFICATED STAFF
FOR SECURING POSTMASTER  GENERAL'S
FIRSTCLASS CERTIFICATE

NUMEROUS LUCRATIVE APPOINTMENTS ARE
AVAILABLE AFTER SHORT TRAINING

APPLY FOR FULL PARTICULARS TO THE SECRETARY
" Brooklyn" E. L. W. T. C., 228 Rom ford Rd., Forest Gate, London.

E. L. W. T. C.
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NORTHERN
ASSURANCE COMPANY LIMITED

1 MOORGATE STREET, LONDON, E.O.
Established 1836 Accumulated Funds (1912) £7,991,000

SPECIAL TERMS to MARCONI EMPLOYEES for life and personal accident insurances

ALL CLASSES OF INSURANCE TRANSACTED

ERICSSON
Telephone
Instruments,

For Ships
Warehouses
Offices
Mines
General use.

For Moist Climates
cased in Teak or
Heavily Enamelled

Steel.

Secret Intercommunica-
tion Telephones.

ALL STEEL WALL SET. No. A.B.2300.

British L.M. Ericsson
ManufacturingCo., Ltd.

5 Chancery Lane,
LONDON, W.C.

Write for Catalogue

Telephone :
Holborn 5340 (2 lines)

Telegrams and Cables :
Ericsson, Fleet, London

Factory: Beeston, Notts

Agents in Scotland :
WATSON & WHYTE
44 Robertson St., Glasgow

ECONOMIC
WIRELESS
material is not the
only interest. Just .t._.
you write for the
Economic 130 -
page catalogue. ran

1

FREE

1 JP 111:441b
TWICKENHAM LONDON

CO

mil
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The Wireless World.
With which is incorporated " The Marconigraph."

An Illustrated Magazine for all interested in WIRELESS TELEGRAPHY, published
monthly by THE WIRELESS PRESS LTD., Marconi House, Strand, London, W.C.

Registered for transmission by Magazine Post to Canada.
Telegraphic Address : " Expanse, London." Telephone No. : City 8710 (Ten Lines).

Codes used: Marconi, A.B.C. (4th edition), Western Union.
Advertisement Agents for Belgium, Holland and Colonies : Adr. Koller & Van Os, Rotterdam

and Amsterdam.
Subscription Rate... ... 5s. per annum, post free.
Single Copies 3d. each, by post 5d.
Subscription Rate in the United States ... $1.25 per annum, post free.

Do. in Canada and Newfoundland ... $1 per annum, post free.
Europe fr. 6 per annum, post free.
All Editorial communications to be addressed to " The Editor, ' The Wireless World,' Marconi House,

Strand, London, W.C."
All communications relating to Subscriptions, Advertisements, and other business matters, to be addressed

to " The Publisher, ' The Wireless World,' Marconi House, Strand, London, W.C."
The Editor will be pleased to receive contributions; and Illustrated Articles will be

Particularly welcomed. All such as are accepted will be paid for.
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Travelling Searchlights. Oxi-petrol or Electric Projectors for Aircraft.
Electric Morse Lamps for Infantry and Cavalry.

Field Telephones and Equipment. Instructional Instruments.

GRAHAM & LATHAM, Ltd., Military Engineers, 104 Victoria St., Westminster, S.W.
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JOHNSON&PHILLIPS
CHARLTON, LONDON, S.E.

MAKE A
SPECIALITY OF

SWITCHBOARDS
FOR

HIGH FREQUENCY
FOR

WIRELESS TELEGRAPH
INSTALLATIONS

TRANSFORMERS
HOT WIRE AMMETERS
FREQUENCY METERS

ESTABLISHED 1760

High

Class 'sic/

4c) For
All

1r Purposes

LIT
A

4%Zs,'471ir Genuine
Hand -Made

Wm. Jenkinson Co.
44 LONDON WALL

LONDON
BC

Officine Elettro- Meccaniche
SOCIETA ANONIMA
£2.000,000 interamente versato

RIVAROLO LIGU RE (ITALY)

WATER POWER TURBINES
PELTON WHEELS :: REGULATORS

PUMPING MACHINERY
of all types and for every service

ELECTRIC MOTORS

HOISTING
MACHINERY

1,
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e

/
.4"

/1"
-

Cranes
description.
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s

Capstans,
Lifts, etc.

KINDLY SEND US YOUR ENQUIRIES
Full Illustrated Catalogues and particulars on

application.

DAVIS & TIMMINS
LIMITED,

KING'S CROSS,
LONDON, N.

TRACE

Established WM

MARK.

METAL THREAD SCREWS

Nuts, Bolts,Terminals, &c.
Telephone: North 580 (2 lines).

Telegrams: Conductivity, London."
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Map of the Wireless
Stations of the World

(Revised March 1915)
can be supplied separ-
ately, in flat form suit-
able for framing.
Printed in 3 Colours.
Size of Map 34 in. by
22 in. Price 1/6 net.

Postage 2d.

Test Questions on
Wireless Telegraphy.
Series 1. The Elemen-

tary Principles of
Wireless Telegraphy.

Series I a. Book of
Model Answers.

Price 1/- each.
Postage 2d.

NOW READY.

The

Year -Book of Wireless
Telegraphy & Telephony

1915
This important work of Reference contains :--

A unique collection of all the Laws and
Regulations relating to Wireless Tele-
graphy throughout the World.

A complete Alphabetical List of Land and
Ship Stations with their call letters.

A Glossary of Technical Terms printed in
Five Languages.

Map of the Wireless Stations of the World,
giving location of over 700 stations.

International Time Signal Regulations.
Together with a vast amount of exclusive information' upon

technical subjects.

PRICE 3/6 NET
Postage: United Kingdom, od. extra; Abroad, ls. 4d.

The WIRELESS PRESS, Ltd.
MARCONI HOUSE, STRAND, LONDON, W.C,

A Useful Card for
Amateurs and

Learners is the

Morse Code Card
showing the Alpha-
bet, Numerals, Abbre-
viations, etc., at a

glance.
Price 2d. post free.

Test Questions on
Wireless Telegraphy.
Series 2. Elementary

Electricity and Mag-
netism (Elementary and
Advanced). The
P.M.G 's Examination,
and practical questions
on use of apparatus.

Series 2a. Book of Model
Answers.

Price 1/- each.
Postage 2d.
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UNIFORM SUIT

17 London Street
(Facing Fenchurch Street Station)

LONDON, E.C.
TELEPHONE-AVENUE 2200.

Business hours, 8.30-7.30.
Saturdays, 1.30.

Book to Mark Lane or Fenchurch Street Stations.

TAILORS, OUTFITTERS,
BOOT & TRUNK MAKERS

SPECIAL PRICES
FOR

SENIOR OR JUNIOR OPERATORS.
Uniform Serge Suit, complete,

gold lace and buttons ... 50/ -
Uniform Serge Suit, fine quality

complete, gold lace and
buttons ... ... 60/ -

Superfine Cloth Uniform, gold
lace and buttons ... ... 70 -

Superfine Cloth Mess Suit, gold
lace and buttons ... ... 65/ -

Bridge Coat, gold shoulder straps
and buttons, complete ... 55/ -

Naval Cloth Cap, Badge and Band 7/ -
Senior gold lace Cuffs ... 7/ -

Epaulettes 4/ -
Junior Epaulettes 3/ -
Badges ... 3/ -
Crown Badges ... ... 4/ -
Buttons, large ... per doz. 2/ -

small ... 1/ -
White Suits ... 8/-, 10/6, 12/6

WE HOLD THE LARGEST STOCK
OF WHITE SUITS IN LONDON.

A splendid selection of Fancy Suitings,
Harris and Donegal Tweeds, Rain -
proofs and Waterproofs always in stock.
We allow a special discount to Marconi employees

on all civilian clothing of 10%

Send for our List and Patterns.
Special Orders in 24 hours.

BRIDGE COAT

MESS SUI I HARVEYS' PATROL SUIT

NOTE NEW ADDRESS : Facing Fenchurch Street Station.
ACKNOWLEDGED TO BE THE BEST HOUSE FOR THE WIRELESS OPERATOR.
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For P ospectu 5, apply Manager.

THE WORLD
AT YOUR FEET
The Profession of a
Wireless Operator is
unquestionably one of
the best. It is healthy,
remunerative, and par-
ticularly applicable to
all young men who are
desirous of seeing the
world. The prospects
of advancement are
also extremely good.

This old - established
School is fitted with
standard 1Ij K.W. and
other Marconi Wireless
Sets. It is entirely
controlled by experi-
enced Telegraph and
Wireless Experts, and
is recognised by the
Marconi and other
Telegraph Companies.

The BRITISH SCHOOL
of TELEGRAPHY, Ltd.
179 Clapham Road, London, S.W.

Telephone No. - 215 BRIXTON

" WIRELESS " and " SUBMARINE
CABLE" APPOINTMENTS
AT IRELAND'S PREMIER COLLEGE.

 UNPARALLELED SUCCESSES.
A number of lucrative positions secured by our students
in Wireless and Cable Companies after a short period of
Training.
Principal Mr. T. O'SULLIVAN (late Commercial
Cable Company), one of the best-known expert operators
in the Telegraph World. .'. Day and Night Classes.
P.M.G. Examinations held in College. Young men
(ages 15 to 24) should lose no time in joining.

Full irarticulars on afilitication to-
THE PRINCIPAL, 18 DYKE PARADE, CORK.

ROYAL

NAVAL DIVISION
Public School Battalion
THE ADMIRALTY have given

1 official permission for raising a
Battalion of 1,000 men, which will
be strictly limited to Public School
or University Men and who will
serve together as a Unit.
Training is now going forward.

Applicants desiring to enrol should
apply at once to

ROYAL NAVAL DIVISION
6, 7, 8 OLD BOND STREET,

LONDON, W.
TelePhone REGENT 5515.

GOD SAVE THE KING.
Please mention "TheWireless World " when writing to Advertisers.
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WIRELESS
OPERATORS'

OUTFITS
AT

SHORT NOTICE

SPECIAL OFFER :

Guaranteed Indigo

Serge Uniform Suit

50s.
Complete with Gold
Lace and Buttons.

Write for Pattern
8 562

BRYMAN
5 Stockwell Road S.W.

Opposite Stockwell Station.

'Phone : BRIXTON 780.

HOURS : 9 to 9. Wed. 1. Sat. 9.

WIRELESS
The NORTH-EASTERN SCHOOLS

OF WIRELESS TELEGRAPHY.
LEEDS NEWCASTLE -on -TYNE

22 Blenheim Ter. 18 Eldon Square.
WEST HARTLEPOOL

11 Church Street.

'T HESE are the only Schools in the
British Isles fitted with complete

Standard Marconi, Telefunken and
Poulsen Installations.
Day and Evening Classes. Complete
Course for the Postmaster -General's
First Class Certificate. At two recent
Examinations 100 per cent. of our Day
Students obtained the Postmaster -
General's FIRST-CLASS Certificate of
Proficiency in various systems.
A Correspondence Course can be taken
by those residing too
far away from any of
the above Schools. This
Course is both theoretical
and practical, students
being taught,by experts. _

WRITE NOW for Illustrated
Booklet. (i,.,.)

WIRELESS
IN THE FUTURE

will not be less attractive and will not
offer less scope for ambition than Wire-
less in the past. You can find your
opportunity if you enter the profession
fully equipped with the best modern
knowledge. A sound, practical corre-
spondence course will so equip you
without any excessive claim on your
time and without serious interference
with your present work.

THE EMPIRE
CORRESPONDENCE COLLEGE

offers you such a course-a course of
instruction broadly conceived and
conscientiously carried out.

Dept. K., 143/9 Great Portland St.,

London, W.

Please mention "The Wireless when writing to Advertisers.
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WIRELESS TELEGRAPHY. A Practical
Handbook for the Use of Operators and
Students, By W. H. Marchant. With 154
Illustrations. Crown 8vo. 5s. net (postage 4d.).

RADIO -TELEGRAPHISTS' GUIDE AND
LOG -BOOK. A Manual of Wireless
Telegraphy for the Use of Operators. By
W. H. Marchant. With 90 Illustrations.
Pocket size, 4/6 net (postage 2d.).

WIRELESS TELEGRAPHY AND
TELEPHONY. By W. J.White,A.M.I.E.E.
With 100 Illustrations. 2/6 net (postage 3d.).

ELECTRIC CIRCUIT THEORY AND
CALCULATIONS. By W. Perren
Maycock, M.I.E.E. With 120 Illustrations.
3s. 6d. net (postage 4d.).

This book exblaius the theoretical PrinciPies
underlying arithmetical Problems concerning
electric circuits of all describtions, and shows
how such Problems may be worked out.
WHITTAKER'S ARITHMETIC OF

ELECTRICAL ENGINEERING. For
Technical Students and Engineers. Containing
72 Worked Examples and 300 Exercises.
1/- net (postage 3d.).

ELECTRICITY AND MAGNETISM (First
Book of). For the use of Students. By
W. Perren Maycock, M.I.E.E. With 162
Illustrations, 2/6 net (postage 4d.).

TECHNICAL CATALOGUE POST FREE
WHITTAKER & CO., 2 White Hart Street, London, E.C.

ATLANTIC COLLEGE
0 of Wireless and .

Submarine Telegraphy
CAHIRCIVEEN, CO. KERRY.

ACOMPLETE Wireless In-
stallation specially erected by

theMarconi International Marine
Company for Tuition purposes.
The only College of its kind in the United
Kingdom fitted with complete self-contained
Electric Plant.

Youths trained for all examinations in Wire-
less and Submarine Telegraphy.

At the P.M.G. Examination held in

College on 26th and 27th June, 1914, 30
out of 31 students examined were successful.

Write for Prospectus.

Readers of The Wireless World Interested in all matters relating to Telegraphy should read1.1-1E ELECTRICIAN A Weekly Journal, Price ed., wherein appears
9 everything of Interest on these subjects.

THE PRACTICAL WIRELESS SLIDE RULE. By Dr. H. R. BELCHER RICHMAN.
2s. 6d. net, post free 2s. 9d. An Indispensable companion to all who have calculations to make In Radio -Telegraphy.

HINTS ON WIRELESS TELEGRAPH DESIGNS FOR AMATEURS. By ALFREC. New and Enlarged Edition
Very fully illustrated. Cloth, 2/6 net, post free, 2/9.

INTERNATIONAL RADIOTELEGRAPH CONVENTION AND SERVICE REGULATIONS (London Revision, 1912).
In the Orhanal French Text and Technically -accurate English Translation. Cloth 5/- net, post free 5/6.

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Elton Young. New edition. 10/6 net, post 111.
Of all Booksellers, or of THE ELECTRICIAN PRINTING 8 PUBLISHING Co., SALISBURY COURT. FLEET ST., LONDON, ENGLAND

Manual of Wireless Telegraphy
An Excellent Textbook for
Marconi Students. Recom-
mended by the leading
teachers. Cloth 8vo. New Edit.

FOR THE USE OF NAVAL ELECTRICIANS 241 pp. Illustrated 13s. Id. net
or 83. 10d. Post free from
S. RENTELL & CO.. Ltd.

By COMMANDER S. S. ROBISON, U.S. Navy 36 Maid
LONDON,

Strand,

The Post Office Electrical Engineers' Journal.
Contents of the April, 1915, issue:- Volume VIII. Part I.

Duplex Baudot Trials. MAJOR A. C. BOOTH, R.E.
The Regulation of Telephonic Plant Supply. F. G. C.
A Study of Telephone Traffic Problems. W. H. GRI
Notes on the Transfer of Small Telephone Exchanges.
The New York to San Francisco Telephone Line. J.
Snowstorm Damage in London. A. MOIR, M.I.E.E.
" Nothing new under the Sun." T. F. PURVES, M.I
A New Coin Box and Call Meter for Automatic Exch
The Post Office Engineering Volunteer Corps.
Cardiff Post Office Electrical Supply. W. SCOTT.
Roll of Honour; Notes and Comments; Book Reviews;

BALDWIN, A.M.I.E.E.
NSTED, A.M. I. E. E.

W. S. TINSLEY.
G. HILL, A.M.I.E.E.

. E. E.
anges. 1. H. WATKINS.

Staff Changes, Etc., Etc.

Publishers ... H. ALABASTER, GATEHOUSE & CO., 4 Ludgate Hill,
Price 1s. net, post free. 1s. 3d. Annual Subscription, postage inclusive, 5s.

E.C.

Please mention "The Wireless World " when writing to Advertisers.
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LEARN WIRELESS AT HOME
If you are unable to attend one of our Training centres for a complete course of practical
instruction, let us give you particulars of our system of teaching the theory of Wireless
by correspondence in your own home.
The practical work you may complete in a few weeks on one of our Marconi 1 K.W. Sets.
We have trained, qualified, and placed a number of students by this method
of tuition. Books, apparatus, and lesson papers are supplied free.

Also Day and Evening Instruction at moderate fees. Write for particulars.
THE N. B. WIRELESS SCHOOLS LIMITED
8 North Bridge, Bath St., Nethergate,Edinburgh. Glasgow. Dundee.

An Efficient and Reliable Accessory
for Wireless and Signalling Plants.

E.P.S. ACCUMULATORS
ELECTRICAL d MILLWALL
POWER STORAGE LONDON
COMPANY L' d Telephone East 3856

WIRELESS AND CABLE TELEGRAPHY.

The London Telegraph Training College, Ltd.
TELEPHONE: Morse House Earl's Court, S.W. ESTABLISHED

2696 WESTERN. , 21 YEARS.
OFFICES: 262 EARL'S COURT ROAD, S.W.

THE College not only provides the necessary training for the above Services, but, owing to its
intimate connections with the principal Cable and Wireless Telegraph Companies, is in the
unique position of being able to obtain for all students lucrative situations in either Service

immediately they are qualified to accept them, at a commencing remuneration of from £100 to £200 per
annum. It possesses TWO WIRELESS TELEGRAPH STATIONS fitted with the latest type of
apparatus supplied by MARCONI'S WIRELESS TELEGRAPH COMPANY, LTD., and has been
recognised during the past eight years by the Company as a recruiting source for operators desirous of
entering its service. Since the outbreak of War all the Wireless Apparatus in the Cabin and Lecture
Room vital to instruction has remained intact by special permission of the Government, who
have also authorised the College to continue the instruction as heretofore in this branch of Telegraphy.

A number of Operators have been supplied since the War commenced both to
the Army (R.E.) and Navy (R.N.R.).

DAY AND EVENING CLASSES.
Arrangements have recently been made whereby special facilities are now available for obtaining
practical instruction at a small cost, for Officers in H.M. Forces desirous of becoming acquainted with
Wireless and Field Signalling Apparatus ; also for giving Morse Sounder and Buzzer practice either
during the day time or evening to those wishing to learn or to improve their knowledge of the Morse
Code. An important feature of these arrangements is a new short course of instruction in the
Marconi System at a reduced fee.
Government Examinations for the Postmaster -General's Certificate in Wireless
Telegraphy are held at frequent intervals at the College.
An Illustrated Prospectus containing full information of the various Courses, together with Tuition
Fees, List of Appointments and recent Testimonials, will be forwarded on application to

THE SECRETARY (Dept. H), 262 Earl's Court Road, Earl's Court, London, S.W.

Please mention "The Wireless World " when writing to Advert:ler:.
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SAMUEL
BROTHERS,U
Naval &Military Outfitters

Regulation Marconi
Uniforms

a Special Feature.

Reliable Indigo -dye Cloths
and best quality Laces only

used.

Price List on Application.

65 & 67 LUDGATE HILL, E.C. 'Phone: 3030 CITY.
Within 3 minutes' Bus ride of Marconi House.

NEW WEST )(Ix-L./Ion CIRCUS, W. 'Phone :4664 MAYFAIR.
END BRANCH j (221 and 223 Oxford Street)

tlbarconcz Wireless telegraph Company,
Notice to Holders of Share Warrants to Bearer.
NOTICE IS HEREBY GIVEN, that the following Dividend will be payable on and after
the 19th April, 1915 :-

On the 7 per cent. CUMULATIVE PARTICIPATING PREFERENCE SHARES.

A Dividend in respect of the year 1914 of 7 per cent., being 1s. 44,d. per Share less Income Tax
at Is. 6id. in the Coupon No. 10. Net amount ls. 30. per Share.
Coupons may be lodged at the Head Office of the Company, Marconi House, Strand, London,W. C. ,
and must be left 4 clear days for the purpose of examination and preparation of Dividend Warrants.
Coupons will also be payable at the following places, at the exchange of the day :-
BANCA COMMERCIALE ITALIANA, Milan, Rome, Genoa, Turin, Venice, Leghorn, Naples,
Bologna, Florence and Palermo. BANCO DI ROMA, Rome, Florence, Turin, Genoa and Naples.
HANOVER NATIONAL BANK, New York. MENDL & CO., 383 Bartolome Mitre, Buenos Aires.
The necessary forms for lodging coupons may be obtained from any of the above addresses, or
from The Office of the Company, VIA DEL COLLEGIO ROMANO, 15,Rome. CIE FRANCAISE MARI-
TIME ET COLONIALE DE TgLEGRAPHIE SANS FIL, 35 Boulevard des Captynes, 'Paris. THE
MARCONI WIRELESS TELEGRAPH COMPANY OF CANADA, LIMITED, Shaughnessy Building,
Montreal. MARCONI WIRELESS TELEGRAPH COMPANY OF AMERICA, Woolworth Building,
233 Broadway, New York.

By order of the Board,

MARCONI HOUSE, STRAND, LONDON, W.C. HENRY W. ALLEN, Secretary.
12th Aril, 1915.

Please mention "The Wireless World" when writing to Advertisers. F
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THE

WHITECROSS Co
WARRINGTON Ltd.

Manufacturers

of All Descriptions of

WIRE
and

WIRE ROPES

TRADE MARK

TH E

MARCONI
COMPANY
is prepared to consider applica-
tions for positions of Wireless
Operators from young men
between ages of 18 and 25, able
to send and receive 20 words per

minute, sounder or buzzer.

Apply stating qualifications to

Traffic Manager, The Mar-
coni International Marine
Communication Company,
Ltd., Marconi House, Strand,
London, W.C.

PROTECTORS

4

NORTH BRITISH&MERCANTILE
INSURANCE CO. Es/obit:5160d 1809

2/2 okl anc / thst class office
ioafrate5,7 .kature-

FUN DS S,25.500.000.

LON DON - 61, TH READNEEDLE ST..E.G. EDINBURGH. 64. PRINCES ST.

EVERY
MARCONI ENGINE

bears this plate

THIS ENGINE
is only guaranteed
when lubricated with
FILTRATE (Reg.) OIL
FILTRATE WKS. LEEDS, ENG.

OAK FLOORINGS

HARDWOODS FOR HIGH-CLASS JOINERY

C. B. N. Snewin & Sons, Ltd.

BACK HILL LONDON, E.G.

/leveeAN ON "The 'Virile*, World" when le Adverl..s.
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"GARDNER"
ENGINES
5 Types

Norris, Henty & Gardners
LIMITED

87 Queen Victoria Street
LONDON, E.C.

45 Bothwell Street, GLASGOW.
11 King Street, BELFAST.
220 Tower Building, LIVERPOOL.
Milburn House, NEWCASTLEON

TYNE.

PETROL-PARAFFIN.

XXI

.

CHAS. BAKER
AND CO.'S STORES, LTD

LARGEST OUTFITTERS in LONDON

High-class Tailoring
AT MODERATE PRICES.

INDIAN, COLONIAL and FOREIGN
OUTFITS.

Regulation Uniforms
Head Depot - 271-274 HIGH HOLBORN
City Branch - - 41, 43 LUDGATE HILL
137-140 TOTTENHAM COURT RD., 256 EDGWARE RD.. &c.

Please mention "The Wireless World" when writing to Advertisers.
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CROMPTON & CO., Ltd.
I legrams
( ompton. Chelmsford CHELMSFORD, ENGLAND.

MANUFACTURERS OF ALL STANDARD ELECTRICAL. MACHINERY AND

SPECIALISTS IN

HIGH FREQUENCY

MACHINES and EXPERIMENTAL
PLANT FOR WIRELESS

TELEGRAPHY and TELEPHONY,

LABORATORY AND

RESEARCH WORK.

COMPLETE EQUIPMENTS FOR

TECHNICAL SCHOOLS & COLLEGES

Telephone :-
No. 2 Chelmsford

APPARATUS.

ATTENTION
TO

YOUR TECHNICAL TRAINING now will secure your early
professional advancement in the ' trade-bo c m 'ahead!

The U.E.C.' METHOD OF INDIVIDUALISED CORRESPOND-
ENCE TUITION will effectively train you in any branch of
Engineering ! ,EXAMINATION COACHING our Speciality !

MAT R IC:

INTER :VINAL

SEVEN YEARS of Record Successes: EXPERT ADVICE FREE.
Apply uninediately for free ' U.E.C.' Prospectus No. 7
to Secretary's Department,
UNIVERSITY ENGINEERING COLLEGE,
3, ST. MARK'S CRESCENT, REGENT'S PARK,

LONDON, N.W.

Only two firms have succeeded
in building 500,000 volt trans-
formers, and both use Sterling
Insulating Varnish on account
of its high insulating properties.
For the same reason the principal
manufacturers of ' Wireless'
apparatus use

Zterling
INSULATING VARNISH
You should, also. It renders
the insulation to which it is
applied immune against hot oil,
acid, or moisture. That is why
so many makers of transformers,
motors, etc., employ it.

Write for list.

Sterling Ihrnitith Conipaini
196, DEANSGATE. MANCHESTER.

Please mention "The Wireless World" when writing to Advertisers.
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THE

HENLEY Q The Ideal
WIRING surface wiring
SYSTEM system for any

type of new or
existing building. Easy to in-
stall, unobtrusive, economical,
and does not entail damage or
alteration to decorations or
fixtures. Q If you contemplate
an Electric Lighting Installa-
tion in your Office, Factory, or
Residence, you should write to
us for our new booklet Z83.

W. T. HENLEY'S
TELEGRAPH WORKS CO., LTD.

Blomfield Street
LONDON, E.C.

ACCUMULATORS
FOR WIRELESS & EXPERIMENTAL WORK.

SEND FOR CATALOGUE 85.

tut -ce STORAGE
LIMITED

London Offices CLIFTON JUNCTION
39 Victoria St., S.W MANCHESTER-I

1

N

Every Requisite for
the Service.

In Stock or to Order
at Short Notice.

SAMPLES AND PRICE LIST POST FREE. TERMS-CASH.
PRICES:

Suits to Measure ... from £2 2 0 Gold Badges ... ... each £0 4 6
White Suits ... 0 8 6 Shoulder Straps (senr.) per pair 0 4 6
Gold Cuffs (senr.) per pair 0 7 0 9, (junr.) 0 3 6

(junr.) 0 3 I I Caps ... ... from 0 2 6

SELF & SON, Outfitters, 79 Fenchurch St., London, E.C.
Telephone : 139 Central. at Established 1840.

CLOSE ON SATURDAY AT 1.30.
Please mention "The Wireless World" when writing to Advertsters.
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THE

Wireless World
OFFERS UNIQUE

AND

COMPREHENSIVE PUBLICITY

The magazine is the only English
Publication dealing exclusively
with the development of wire-
less telegraphy in all its branches
and has a world-wide circulation.

For Advertisement Tariff please address :-

Advertisement Department
WIRELESS WORLD

Marconi House,
Strand, London, W. C.

Afrea,..wm...Pm.m'itsr"......vvesorvommoomommvomsomm,.......

" The Model Engineer "
A splendid paper for young Engineers, Appren-
tices, Students and Amateurs interested in
Mechanics, Electricity and Model Making. It
contains practical articles by experienced
writers on Electrical and Mechanical subjects,
Locomotives, Motor Cycling, Model Aeroplanes

and Wireless Telegraphy.
Published every Thursday, 3d. post free.

" Junior Mechanics and Electricity "
The paper for beginners of all ages in
Mechanics, Electricity and Model Making.
All the articles are written in simple language
so that everybody can read and understand
them. It is well illustrated. There is also a
Queries and Replies section, from which much

valuable information can be obtained.
Published on 1st & 15th of each month.

3d. Post free.
SOME USEFUL. BOOKS.

Wireless Telegraphy Small Accumulators.. 7d.
for Amateurs .. 2/3 Electric Bells & Alarms 7d.

Engineering Mathe-
matics Simply Ex-

Electric Batteries ..
Small Dynamos and

7d.

plained ..
Practical Dynamo and

1/9 Motors.. .. .,
Induction Coils for

7d.

Motor Construction 1/3 Amateurs .. 7d.
Practical Induction Small Electric Motors 7d.

Coil Construction 1/3 Alternating Currents 7d.
Petrol Motors Simply Windmills and Wind

Explained .. 1/3 Motors.. .. 7d.
Workshop Wrinkles Wireless Telegraphy

and Recipes .. 1/3 Simply Explained .. 7d.
(These prices include postage.)

All these books are practical and well illustrated.
Book List sent post free on receipt of card.
PERCIVAL MARSHALL & CO.,

66u FARRINODON STREET, LONDON, E.C.

ARE YOU INTERESTED
IN FRETWORK?

p
The above beautiful model of a Japanese Tea House is cut

from Handicrafts'Design No 31a, Price 6d., Post free 7r1.
ARE you Interested in Fretwork? Would you like to spend

your spare time making such splendid and artii tic models as
the one illustrated above? If so, why not try? Of course you
need not begin with elaborate work, such simple things as photo
frames, small clocks, etc., can easily be made by any beginner if
Handicrafts' Designs are used. These make fretwork so simple
that anyone can work with them without previous knowledge.

SPECIAL OFFER.
If you would like to learn more about fretwork we will send our
6.d. Handbook with instructions on all branches of Fretwork,
and also a specimen threepenny fretwork design, to all readers
of the WIRELESS WORLD for 3d. post free. This is quite
a special offer made in order to acquaint you with fretwork.
In the ordinary way the Handbook and design would cost 9d.

-you'd better send at once-it's worth while.

HANDICRAFTS, Ltd.264 I IgaaNy. R d .

" The Practical Engineer "
ELECTRICAL POCKET -BOOK

AND DIARY, 1915.
The following are the Sections under which the
contents are grouped :

I. Mathematical and other Tables-H. Electrical
Conductivity and Resistance-Ill. Arrangement of
Circuits and Systems of Wiring - IV. Electrical
Testing and Testing Instruments -V Measuring
Instruments - VI. Magnetos and Magnets -
VII. Direct -current Dynamo - VIII. Alternating
Currents - IX. Single and Polyphase Alternators
and Motors-X. Synchronisers-XI. Transformers
and Converters-XII. Rectifiers and Electric Valves
-XIII. Electric Motors and Transmission of Power
-XIV. Electric Power in Factories-XV. Magnetic
Clutches-XVI. Lifts and Cranes-XVII. Primary
Batteries-XVIII. Accumulators-XIX. Electrolysis
- XX. Aluminium - XXI. Electric Furnaces -
XXII. Electric Photometry and Illumination -
XXIII. Electric Lamps - XXIV. Circuits. Switches
and Fittings-XXV. ElectricTraction-XXVI. Mining
-XXVII. Pyrometry-XXVIII. Electric Heating and
Cooking-XXIX. Electric Welding-XXX. Workshop
Methods and Costs- XXXI. Acts of Parliament and
Official Rules - XXXII. Standards for Electrical
Machinery - XXXII I. Wireless Telegraphy -
XXXIV. Notes on Patents and Patent Law rJ

Price in Cloth binding, 1/3 net, post free I abroad,
1/6 net. Price in Peltine binding, 119 net, post free ;
abroad, 2/- net.
To be obtained from all Booksellers, Bookstalls, etc ,
or direct from the Publishers-
THE TECHNICAL PUBLISHING CO., LTD.
(Dept M.) 55/56 Chancery Lane, London,W.C., England
Telegrams: Tepucol Holb., London. Telephone: 2817 City.

Please mention " The Wireless World" when writing to Advertisers.
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UU Canadian Marconi.
SStations reach Ships from P

u
u

u
L.

uu Port to Mid -Atlantic ..
u .Su
sa
u I.u
uu 21 Days out from NEW YORK and MONTREAL v
... via CAPE RACE, NEWFOUNDLAND, 25

cents per word.
ua 1 to 2 Days out from NEW YORK via HALIFAX,
u N.S., 31 cents per word.
u.
uu 1 to 2 Days out from MONTREAL via FAMEa POINT, P.Q., 10 cents per word.

2 Days out from MONTREAL via CAPE RAY,
NEWFOUNDLAND, 10 cents per word.

To the above rates must be added the usual land -line charges

a

Transatlantic Service
u

u
COMMUNICATE with the Marconi Wireless

\--)Telegraph Company of Canada, Limited, Montreal,
u for particulars of how to take advantage of cheap

Transatlantic telegraph rates.
uu Telegrams may be filed at any Telegraph Office in the
..1

U British Isles, or any Western Union or Great North
Western Office in the United States and Canada. d

Rates about 7 cents per word less than corresponding
cable rates between North America and Europe.

uuu The Post Office, Western Union, or Great North West-
ern Offices will supply all information on application.

guuuuuuu ==0.1 UUU2UU u =a a aaa uauaama nauuaau Aamaa uuaa
Please mention "The Wrreie. World " when writing to Advertisers.
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WIRELESS TELEGRAPH
COMPANY, LIMITED

,phone..Lines} Marconi House, Strand, London, W.C.
8710 City Head Office.

'Phone 3 Lines) No. 1 Fenchurch Street, London, E.C.
4800 Avenue j City Telegraph Office.

Telegrams :

"Expanse,

London.'

UNITED

In

NEWFOUNDLAND,

GREAT

DIRECT

STATES,

at

SAVING

BRITAIN

8d,

SERVICE

per

333
word.

&

TO

70

CANADA,

IRELAND.

eec.

.
Messages are accepted at Marconi House,
Strand,W.C., and No. 1 Fenchurch St., E.C.
(both open Day and Night) and at all Postal
Telegraph Offices.

In NORTH AMERICA ..
Messages are accepted at Marconi Wireless
Telegraph Co. of America,Woolworth Bldg.,
233 Broadway, and 42 Broad St., New
York, Marconi Wireless Telegraph Co. of
Canada, Shaughnessy Bldg., 137 McGill St.,
Montreal, and all Western Union and
Great North Western Telegraph Offices.

Deferred, Night and Week -end Letters accepted at
LOWEST RATES.

For Tariff giving full rates &c. apply to the Company :

Marconi House, Strand, London,w.C.
Please mention "The Wireless World " when writing to Advertisers.
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Over 1,800 vessels
of the Mercantile Marine are equipped with

Marconi Wireless Apparatus
which enables the public to avail themselves of
telegraphic communication between ships and

the shore.

How to Send your Marconigrams
FROM SHORE TO SHIP.

Hand your message in at any Telegraph Office,
where full particulars concerning radiotelegrams
can be obtained. A list of boats equipped for a
public telegraph service will be found in the British
Post Office Guide, together with routes, rates, 8c.

FROM SHIP TO SHORE.

Hand your message in at the Receiving Office
on board and it will be transmitted to any
part of the world. Rates obtainable on board.

Messages
Marconi
tion Co
London,
will be giv

are received at the office of the
International Marine Communica-

., Ltd., Marconi House, Strand,
W.C., where any further particulars
en. Telephone : 8710 City (10 lines)

Plea,* *ger:lien "The Wireless Wirrld" when writing to Advertisers.
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MAKERS OF MARCONI'S
WIRELESS DISC DISCHARGERS,

ROTARY CONVERTERS, &c.

An Efficient Staff for Repairs

Inventors' ideas carefully and skilfully
carried out from the preparation of
detailed drawings to the completion of

the finished article.

Please mentitret "The Wireless World" when writing to Advertisers
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Prepare for the Trade Boom after the War!
There is sure to be a great demand for those who can speak, write and understand

FRENCH, RUSSIAN,
SPANISH, EVEN GERMAN

Hugo's 1915 Self -Tuition Systcm is entirely different from anything ever attempted in Language Teaching.
Hugo's 1915 Self -Tuition System enables you, even if you do not know one single word of French, to begin from
the very outset to form any number of conversational sentences, as used by natives. This is possible only by the aid
of Hugo's Practice Tables and Vocabularies, You will not only be able to write the sentences ; you can pronounce
them correctly by Hugo's Imitated Pronunciation.

HUGO'S 1915 Self - Tuition
Course By Post

2/6 MONTHLY FOR ONE YEAR
or 27/- in advance 2/6

Fcr this 30s. you receive Fifty Self -Tuition Lesson Booklets sent post free, weekly, as well as Hugo's Unique
Practice T ,bles and Vocabularies. These alone are worth the 30s. In addition you receive Hugo's up to -date cloth
books, selling price 15s. '1 hese are the best books ever written for quickly acquiring Reading, Writing, Conversation,
and Commercial Correspondence. Also six Class or Private Lessons, oral or postal. The Russian course includes
no bound text -books, and the fee is payable in six monthly instalments of 5s., or 27s. in advance.

For full Prospectus apply to 33 Gracechurch Street, E.C. Specimen Booklet illustrative of the System sent
free if Wireless World " is mentioned.

HUGO'S CONVERSATIONAL CLASSES.
FRENCH, GERMAN, RUSSIAN, ITALIAN, or SPANISH Taught in 24 Lessons. Evening-French or
German, ls. per week. Day or Evening-Special Classes, limited to 5 members, French, German, Spanish, or
Italian, ls. 6d. per week. Russian, Is. 9d. per week. Private Lessons from 3s. an hour.

NATIVE TEACHERS BOOKS INCLUDED FEES PAY ABLE QUARTERLY

HUGO'S LANGUAGE INSTITUTE (Established 40 Years)
64-66 Oxford Street, W. 33 Gracechurch Street, E.C. 205 Earl's Court Road, S.W.

THE ZODIAC
THE MAGAZINE OF THE FOREIGN

SERVICE TELEGRAPH CLERK

SOCIAL, SPORTING, TRAVELS, ETC.

Monthly, 6d. ; or 6s. per annum,
post free to any part of the world.
Illustrated with many interesting

photographs and drawings.
THE ZODIAC PUBLISHING COMPANY, LTD.

Electra House, Finsbury Pavement, London, E.C.

Humours of the Mercantile
Marine

A Series of Cartoons by E. G.O. Beuttler

Now published in Book Form
Price I s. Post Free I s. 3d.

SYREN & SHIPPING, LIMITED,
91 & 93 Leadenhall Street, E.C.

f,- at Glasgow, Newcastle, Liverpool Rotterdam

WORLD WIDE
WIRELESS

Marconi Telegraph -Cable Co.
CONNECTING WITH

Marconi Wireless Telegraph
Co. of America.

Trans -Oceanic Service at Reduced Rates

GREAT BRITAIN AND IRELAND
AND THE

HAWAIIAN ISLANDS
Executive Offices - Woolworth Building,
Main Office - - 42 Broad Street.
Branch Office - 44 East 23D Street.

NEW YORK.

Please mention "The Wireless World" when writing to Advertiser'
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PAUL INSTRUMENTS
As supplied to the British Navy and War Departments, the Marconi

Companies, &c., for

EXPERIMENT, RESEARCH & MEASUREMENTS
of High -Frequency Current, Inductance,
Capacity, Frequency, and all Electrical Quantities.

ROBT. W. PAUL, New Southgate, LONDON, N.
Telegrams-" UNIPIVOT, LONDON." Telephone -566 HORNSEY.

1 East 42nd Street, NEW YORK, U.S.A.

Field Telephones
The "Stevens" Field Sets have now seen
eight months' real war service, during which

they have, if possible, increased their reputa-

tion for reliability and efficiency.

GRAHAM & LATHAM, LTD.
Military Engineers,

104 VICTORIA STREET, WESTMINSTER, S.W.

Makers of every description of Apparatus for both Audible and

Visual Signalling.

Oxi-Petrol and Arc Projectors. Wireless Telegraph Apparatus.

Telephone Field Cable. Cable Winders. Field Exchanges, Etc., Etc.

THE TELEGRAPH AND TELEPHONE JOURNAL.
A Monthly Journal devoted to the Telegraph and Telephone Service.

Principal Contents of the MAY Issue :-
Typewriters and Mental Science By LARA.
Field Telephony. By GEO. W. J. PRAAT.
The Military D Mark Ill Combined Telephone and Telegraph

Set. By R. BAXTER.
Press - the - Button Telegraphy (V). By DONALD

MURRAY, M.A.
The Raid and Capture of the " Emden."
With Baudot in Ceylon. By H. W. PENDRY.

A German Post Office Journal and the War. By W. H.
GUNSTON.

Editorials : The Trunk Telephone Service.-The Recom-
mendations of the Association of Chambers of
Commerce.

Telephone Profits, By W. E. W.
Trunk Telephone Working. By H. G. TRAYFOOT.

CC., ETC.

Annual Subscription 4/6 Post Free. Single copies 3d. (4id. Post Free).
GENERAL POST OFFICE, LONDON.

Please mention "The Wireless World" when writing to Advertisers.
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1

Practise Economy and Avoid Trouble
by installing the renowned N.C.S. In-
struments. Our catalogue gives fullest
details of every type of instrument.

Write to -day to :-

NALDER BROS. & THOMPSON, LTD.
Head Office ... ... 97a Dalston Lane, London, N E.
Parts Works Kingsland Green, Dalston, London. N.E.

Telegrams: "Occlude, Kinland, London."
Telephone No. Dalston, 2365 (2 lines).

r,;6,1.;.7

An efficient substitute for Ebonite and Vulcanite, possessing
exceptional insulating properties. Supplied in various grades,
which can be turned. moulded and polished. Proven a
satisfactory and reliable material effecting a considerable
saving in cost. Samples and quotations sent willingly on request.

Registered " NIPHAN" Trade Mark. As used by H.M. War Office, Electric Supply Cos.,

WATERTIGHT PLUGS
Railway Cos., Marconi's Wireless Telegraph Co.

and Cable Cou la s 4,6 & 8 Newton St., Holborn',W.0g
To Meet Home Office Requirements
5 to 250 Amps .6"" X' 500 Volt Circuit

Coupling Connecting Cables.

SIMMONDS BROS. Ltd
'Phones: 2600 Gerrard,

12061 Central
Telegrams:' Niphon, London'
Pabented in England& Abroad

3-Way Tee.

EDEN FISHER & CO., LTD..
FOR LOOSE LEAF

ACCOUNT BOOKS,
VERTICAL FILING,

CARD INDEX
SYSTEMS

Particulars on receipt of Professional
or Business Card,

95, 96, 97 FENCHURCH
STREET, LONDON, E.C.

Please mention "The Wireless World " when writing to Advertisers.

Photographic Acknowledgments.-Commander Loring and Major Flood -Page (personal). Palma, Among the Olives,
and Juan Fernandez (Sanders, Phillips & Co.). Stiller (E. Blake). German Submarine (Topical Press). SS. " Denver "
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WIDNES
FOUNDRY
COMPANY, LIMITED.

THE

1841ESTABLISHED

I-)

STEEL

inUILDERS of STEEL BRIDGES,
PIERS, ROOFS, GIRDERS, and

ALL KINDS of CONSTRUCTIONAL
AND IRON WORK

MastsElectricalTransmission

SEGMENT

India
leading

CHEMICAL PLANT Manufacturers
AND PIPE FOUNDERS

CASTINGSofEVERY DESCRIPTION
Contractors to the Admiralty, War Office,

Office, and Crown Colonies. The
British, Foreign and Indian Railways

Works : London Agents

WIDNES, LANCS. GEORGE F. WEST & CO.,
CAXTON HOUSE,

Telegrams : "Foundry, Widnes " WESTMINSTER

Telephone : No. 9 Widnes. Telephone : 4340 Victoria
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