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Summer Days in Constantinople
By P. W. HARRIS

WE had come down to Constantinople on one of the numerous ferry steamers
which play the part of a tram service and unite the suburban villages which nestle
on the banks of the Bosphorus. With a jolt and a creak the little craft, which
seemed strangely reminiscent of a Thames steamboat, drew up against one
of the landing stages by the Galata Bridge, and in the twinkling of an eye the
packed decks were clear of their human freight. Here, in the Golden Horn, which
quivered and glittered in the burning sunlight of a summer day, were crowded
craft of every imaginable description-lumbering barges which a few hours before
had laboriously toiled their way across the Sea of Mannora, bringing melons and
other fruit to the Constantinople mallets ; slender caiques darting here and there
under the skilful handling of Turkish boatmen, every bit as adept as the famous
Venetian watermen ; laden Greek merchantmen ready to sail for Mediterranean
ports ; British tramp steamers calling at Constantinople on their way from the
Black Sea, and a dozen or more ferry steamers whistling and snorting in their
endeavours to find a vacant landing place'at one of the many quays. Unaccustomed
as we were to the scuffle and crowding of this busy city, it was. some time before we
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emerged from the crowd and reached the bridge by way of a creaking
staircase. Once on the bridge, however, we felt more free, and were able to look
around.

The three of us from the yacht on which I was serving as telegraphist had
come on this, the first of a series of visits, to see the sights of the native quarter,
and pay a call at the world -famed mosque, Saint Sophia. There is perhaps no
place in the world which offers more interest to the visitor, or where life is more
kaleidoscopic and varied. Crossing from the untie of the Galata Bridge, which
spans the Golden Horn joining Galata and Pera (the European quarters), and
Stamboul, which may be termed Constantinople proper, we found ourselves mingling
with the stream of foot passengers seemingly of every race and class. Every two
yards whining beggars crouched against the ironwork of the bridge thrusting out
their filthy palms, or, worse still, exhibiting their maimed and contorted limbs
in the everlasting appeal for alms. Porters, known locally as " Hamals," stoically
carried loads, the like of which none of us had ever previously seen carried on a
human back. We had not gone many yards before we passed one staggering hamal
bearing on his back a moderate -sized piano I

Greeks with European headgear, Turks and Armenians with the well-known
red fez, swarthy Persians wearing headdresses of astrachan, elderly sheiks with
large turbans wound round their fez, passed to and fro incessantly. Women, some
heavily veiled with the famous yashmak, and others, more modern perhaps and
less fettered by tradition, with the thinnest of veiling through which their faces
could be plainly seen, were conspicuous in the crowd, and wandered singly or in
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groups chattering in high-pitched voices. They could recognise their friends, it
seemed, through their veiling, although to us they appeared all alike.

Drainage systems are unknown in this part of the world, and only a few years
ago the city was overrun with pariah dogs, which acted as four -footed scavengers.
Some little while before our visit these dogs had become such a nuisance, and had
grown so fierce from years of toleration, that it was decided to remove them. The
obvious thing to do was to destroy these beasts by one cf the many methods avail-
able, such as by poisoning or lethal chambers. But methods such as these offended
against the Mohammedan religion, for, according to the rules, it was wrong to kill
them. " Where -there is a will there is a way," however, and it was decided by the
ruling officials that the dogs should be collected and placed upon one of the islands
in the sea of Marmora. With a great deal of trouble, and much biting, this plan
was carried out-thousands upon thousands of wretched, half-starved dogs being cast,
without a scrap of food or water, upon an uninhabited island a few miles away.
There they went mad, one by one, attacked each other, and died in the greatest
misery.

Returning to the object of our visit, in due course we came to the entrance of
the famous mosque, IA hich is not difficult to find, as, owing to its position, it stands
out as a landmark. After a short conference we decided to engage a guide, and

BEIKOS : A VILLAGE ON THE UPPER REACHES OF THE BOSPHORUS.
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soon we were fortunate enough in coming across a professional dragoman, by all
appearances a Turk of Turks, and dressed accordingly. Later events showed that
our choice was a wise and fortunate one. It so happened that for months after-
wards this guide was referred to among the ship's company as " Marconi's Special
" Friend," for on hearing that I came from London he confided to me that he was
really an Italian, and at one time made a great deal of money in hawking carpets
at Finsbury Park !

Adequately to describe the beauties of Saint Sophia in a large volume would
be an impossibility. To give any indication of the interest of this great edifice in
a short article can scarcely be attempted. It sholild be noted, however, that although
used as a mosque for the last 50o years it was originally built as a Christian church
by the Emperor Justinian. Prior to the building of the present structure, the
Christian Church had existed on the spot from the year 326 A.D., but the original
church was burnt to the ground, as was also the second erected on its site, and it
was not until 532 A.D. that the present pretentious building was started. The
Emperor Justinian decided that Saint Sophia should be the finest and most gorgeous
structure in Christendom, and to this end engaged the best talent available at the
time. Originally gold, silver and jewels were lavishly used to adorn the church,
and the interior was largely covered with gorgeous mosaics. Many of these latter
remain on view to the present day, although the greater portion have been destroyed
by the numerous earthquakes which have devastated the region. Even now, and
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in spite of the fact that much of the beautiful decoration has been whitewashed
over by the Turks in converting the church into a Mohammedan mosque, much of
the gorgeous effect endures, and of the 107 columns scarcely two are made of the
same kind of marble. It is said that, Justinian, on driving to the church for the
opening ceremonies, raised his hands to heaven and cried, " Blessed be God Who
" has chosen me to execute such a masterpiece. I have surpassed thee, oh
" Solomon ! "

Standing in the nave and looking around it seems incredible that this great
Byzantine church was built in flee years, but such in truth is the case. Had a longer
period been given to the building it would probably have been much stronger, and
one of the results of the " rush " was that, twenty years after the opening, a slight
earthquake destrcyed a part of the dome, the altar, and many of the most precious
objects. There is a Mohammedan legend that this earthquake coincided with the
birth of the Prophet.

There are many details in Saint Sophia which are likely to be missed by the
visitor unless he is under conduct of a guide. Among these should be mentioned
the imprint of a bloodstained hand, high on one of the walls, and said to be the
mark of Muhammed the Second, the Turkish invader who captured Constantinople,
drove out the Christians, and converted the Christian church into a mosqu,:. Then,

A TURKISH CEMETERY. THE SIZE OF THE TURBAN INDICATESTHE SOCIAL RANK OF THE

DECEASED. THE SECOND STONE FROM THE LEFT MARKS THE GRAVE OF A WOMAN.
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TURKISH RESIDENCES ON THE ASIATIC SHORE OF
THE BOSPHORUS. THEY ARE MOSTLY BUILT OF WOOD.

again, there is the famous " cold window " on the western side, through which,
day and night, summer and winter, there blows a cold wind irrespective of the
temperature outside. We had good proof of this, for when we went to inspect
the window the draught was almost icy, although outside we knew it to be a burning
hot day. Another interesting object is known as the " weeping pillar "-this
pillar contains a hole in which the finger can be inserted, and which is always dripping
with water. Superstitious people ascribe to this many curious properties. We
were not told why this moisture is always present, but it is probable that the base
of the column rests upon ground near a spring.

Suspended from the roof are thousands of lamps, consisting of nothing more
than small glass bowls which can be filled with oil and a simple floating wick.
These lamps are lighted but once a year, on the feast of the Ramazan. On this
night Saint Sophia is packed with the faithful, and there are frequently wild scenes
of fanaticism should any number of foreigners be in the locality. Ramazan does
not always occur at the same time of the year, as the Mohammedan differs in length
from the Christian year. It so happened that at the time of my visit Ramazan
fell in the hottest part of the year, not long after we arrived. The religious rites
on this great feast -night were .a sight to be viewed, if possible, so a party of English
residents and visitors, including ourselves, had arranged to witness the ceremony
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from one of the galleries. At the last moment, however, and much to our dis-
appointment, word came from the Embassy that it would be inadvisable for us to go.

By the time we returned up the Bosphorus to our anchorage at Beikos
evening was falling. I know of no more beautiful spot in the whole of Europe
than this waterway connecting the Black Sea and the Marmora. On both sides
hills rise up from the water's edge, and here and there are small villages, with
numerous cafes where the Turks idle away their time. Palaces, large and small, and
in various states of repair, line the Bosphorus on both sides, many of them, if riot
the majority, being of wood, but others of plaster, brick, scone, and even marble.

A few miles up the Bos-
phorus, and nearer to the
Black Sea, are situated the
summer residences of the
various embassies. In this
district I remarked quite early
in our visit a palatial building,
bigger than any of the others,
and surrounded by a high wall,
quite obviously kept in perfect
repair, and as clean and fresh
as a new pin. It was situated
not far from the German
Embassy. I went to some
pains to discover who was the
proud possessor, learning, after
a little trouble, that it belonged
to Krupp's agent.

Whilst my summer days
were spent either in Stamboul
and the European parts of
Constantinople, or in the
numerous picturesque villages
in the vicinity, my evenings
and sometimes whole nights were spent " listening in " and experimenting with
the wireless apparatus. The general conditions for wireless experimentation were
as near ideal as it is possible co imagine, for " freak " nights were in the minority,
and there was practically no interruption from nearby stations.

Every night after sundown I could rely on hearing loud signals from Pola, at
the head of the Adriatic, Sebenico, Port Said (some 65o miles to the south), Fort
de l'Eau, and frequently Saintes Manes de ,la Mer (Marseilles). On long wave-
lengths the near -by station at Constantinople could be heard working frequently
to Adrianople-it was at the time of the siege of the latter city-but generally
" pumping out " messages by the hour with 3 kilowatts to the Turkish " Fleet "
lying practically in sight. On one or two rare occasions, after setting the receivers
to the maximum sensitiveness, I succeeded in hearing signals from Eiffel Tower,
but they faded away after a few minutes and were not heard again.

p,

TYPICAL HOUSES OF THE POOREST QUARTER.
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HE wire telegraph service in New Zealand is
justly a source of pride to the inhabitants of
that distant and progressive Dominion, and
from articles which have appeared in this
magazine our readers will know that the
radiotelegraphic service is equally well
managed.

The subject of our biography this month,
Mr. J. Orchiston, M.I.E.E., is the Chief Tele-

graph Engineer of the General Post Office at Wel-
lington, New Zealand, all radiotelegraphic matters
in that country being handled by his department.

Mr. Orchiston, who was born in Aberdeen, Scot=
land, in the year 1857, left the " Old Country " with
his parents at the early age of five. When seventeen
years old he joined the telegraph department as a
cadet, and shortly afterwards was placed in charge
of the Hawera Office. After performing the duties
pertaining to officer -in -charge and postmaster for three
and a half years, he was transferred to the technical
branch of the service. At the age of twenty-one he was
Acting Sub -Inspector in charge of all construction
work in the Wellington District, and two years later
was promoted to the rank of Sub -Inspector and
placed in charge of the Auckland Telegraph District.
In 1894 his designation was altered to that of In-
spector, and he was transferred to the Otago District,
and finally promoted to the position of Chief Engineer,

at Wellington, in January, 1911.
In view of the exceptionally favourable atmospheric

conditions which exist in that quarter of the globe, we may expect
many interesting post-war developments under such able leader-
ship. Who knows but what direct communication with the
Motherland may be established before many years have passed ?
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The Evolution of the Thermionic
Valve

By R. L. SMITH -ROSE, B.Sc., A.R.C.S., D.I.C., Student, I.E.E.

Read before the Students' Section of the Institution of Electrical Engineers on
January 22nd, 1918..

ELEMENTARY THERMIONICS. .

I.

THE term " Thermionic " currents was first applied by Professor 0. W. Richard-
son, in /902, to the currents obtained by the emission of electricity from solid bodies
raised to a temperature of incandescence. Since then the term has come into very
general use in dealing with this subject, and the valves used for radio -telegraphy
and other purposes, which depend upon this phenomenon for their action, are most
suitably designated by the title " Theimionic," or, more briefly, " Ionic Valves."

Although it is nearly two hundred years since it was first observed that the air
in the neighbourhood of red-hot metals is a conductor of electricity, the chief advance
in our knowledge of this phenomenon has taken place during the last twenty or
thirty years. Among the earlier investigators, Guthrie, in 1873, was the first to call
attention to the distinction between positive and negative electrification.* He
showed that a red-hot iron ball in air could retain a charge of negative but not of
positive electricity, whereas when the ball was raised to a white heat it could not
retain either a positive or negative charge.

The first systematic investigations were carried out by Elster and Geitelt
during the years 1882-9. They studied in great detail the charge acquired by an
insulated metal plate mounted close to a metallic filament within a glass bulb, under
different conditions of filament temperature and gas pressure.

When the gas is air or oxygen at atmospheric pressure, the metal plate receives
a positive charge which increases as the temperature of the filament is increased,
until this is at a yellow heat. As the temperature is raised above this point the
charge diminishes until, with the filament at a bright white heat, the charge received by
the plate is very small. When the pressure of the gas inside the vessel is reduced,
the charge received by the plate diminishes, and as the exhaustion proceeds a point
is reached at which the charge changes sign, and for high filament temperatures and
low gas pressures the charge on the plate reaches a large negative value. Both the
sign and magnitude of the electrification are influenced by the nature of the substance
comprising the filament and also by the nature of the gas ; for example, Elster and

* Phil. Mag. iv. 46, P. 257 (1873) t Wied. Ann. 1882-1889.
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Geitel showed that in hydrogen the plate acquired a negative charge, even at
atmospheric pressure.

At the Philadelphia Exhibition in 1884 Edison exhibited a discovery made by
him during his investigations upon incandescent electric lamps.* The phenomenon,
which has since become generally known as the " Edison effect," is briefly as follows :

A small insulated metal plate is sealed into an incandescent lamp, between
the legs of the horse -shoe -shaped filament. When the filament is made incandescent
by direct current, and a galvanometer is connected between the insulated plate and
the negative end of the filament, practically no current will be observed flowing
through the galvanometer ; whereas if the galvanometer is connected between the
plate and the positive end of the filament a current will be observed flowing through
the galvanometer, in direction from the filament to the plate, the current amounting
to two or three milli -amperes, under suitable conditions. Neither Edison nor Sir
William Preece, who subsequently carried out some experiments on this effect,
gave any explanation of the phenomenon, nor was any practical application
made of it.

Professor J. A. Fleming,t in 189o, showed that when the negative leg of the
carbon loop was surrounded by a cylinder of either a metal or an insulating substance,
the Edison effect almost entirely disappeared, and other experiments of a Similar
nature showed that the effect was due to passage of negative electricity from the
incandescent filament to the cold electrode, an occurrence which Elster and Geitel,
by a somewhat different method, had previously demonstrated in very high vacua.

Fleming also showed that the Edison effect is obtained, although to a very
much smaller degree, when using platinum, instead of carbon, for the incandescent
filament.

At this time the existence of electrons was unknown, and the flow of current
between the incandescent filament and the metal plate was attributed to the passage
of negatively charged carbon atoms. This view was also apparently supported by
the fact that both carbon and platinum give off very fine dust, if they do not actually
volatilise at high temperatures, as shown by the familiar deposit of carbon or metal
on the glass walls of an evacuated vessel in which a filament has been glowing for
a long period.

In 1899, however, Sir J. J. Thomson announced his epoch-making discoveries
concerning masses much smaller than atoms, carrying a charge of negative electricity,
which were first called " corpuscles," but which are now generally known as " elec-
trons," and are still regarded as the ultimate units or elements of negative electricity.
These electrons were shown to be the carriers of the negative electricity in the
cathode rays present in the high tension discharge through a vacuum tube, and
from measurements made in Sir J. J. Thomson's classical experiments it was shown
that, while each electron carried the same charge as that carried by a hydrogen atom,
its mass is equal to approximately only TART of the mass of a hydrogen atom.:

Similar measurements showed that in the case of a carbon filament glowing in

Dyer and Martin, Edison, His Life and Inventions, Vol. II. Proc. Royal Institution, 189o.
J. J. Thomson Conduction of Electricity through Gases, Chapters V. and VI.
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hydrogen at a very low pressure the negative electricity is given off by the filament
in the form of free electrons.*

It was subsequently proved by Wehnelt that the electric current emanating
from a lime -covered platinum cathode (the well-known Wehnelt cathode) is carried
in the same manner by these negatively -charged corpuscles,t and that the current
from such a cathode is much greater than that obtained from the platinum alone.

Hence it may be said that when a metal or carbon filament is rendered in-
candescent in a highly -exhausted vessel there is a continual evaporation or emanation
of negative electricity from it in the form of electrons, the rate of such emanation
being dependent, in the first place, on the nature and temperature of the glowing
filament and on the nature and pressure of the surrounding gas.

This emission of electrons is readily explained by the electron theory which
assumes that these negatively -charged corpuscles are disseminated through metals
and carbon at all temperatures ; they are in constant vibratory motion similar to
that of the molecules of a gas, and are free to move in any direction under the
influence of an electric force. These free electrons are normally retained within
the metal by the electric force at the surface, which acts in a similar manner to the
force at the surface of a liquid tending to prevent the molecules of the liquid escaping
into the region above it. If the velocity of any electron is sufficiently high its
kinetic energy may be great enough to carry it through the surface layer, and so
enable it to escape from the metal into the surrounding space. Since the average
velocity of the vibratory motion increases rapidly with the temperature, then, as
the temperature increases, more and more of the electrons will be able to get through
the surface layer and escape from the metal, the whole process being exactly analogous
to the evaporation of a liquid with increasing temperature.

Applying the electron theory in this manner, Professor 0. W. Richardson
found that the rate of emission of electricity from incandescent bodies could be
expressed by an equation of the form :

-b

N =a VT e

where N is the number of electrons emitted per square centimetre of the hot body
per second. T is the absolute temperature of the body, and a and b are constants.
Richardson's measurements of the current obtained from a hot wire at different
temperatures agree well with a formula of this form, and from his observations on
different substances he gives the following values for the constants a and b I:-

For carbon : a=rom, b =9.8 x io4
platinum : a=7.5 X 1025, b=493 X 104

These figures show that the emission from carbon is much greater than that
from platinum. The rate of emission from tungsten at different temperatures, as
calculated from an equation of the above form by Dr. Irving Langmuir, is shown
by the curve in Fig. I.

* J. J. Thomson, Phil. Mag. xlviii., P. 547 (1899). t Wehnelt, Phil. Mag. x., p. 8o (1905).
$ J. J. Thomson, Conduction of Electricity through Gases, 2nd Edition, p. 2oz.

a.
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According to Richardson's theory an incandescent metal at any temperature
emits electrons at a definite rate, which is independent of the electric field surrounding
the hot body. If there is no electric field in the space surrounding the incandescent
body, the electrons emitted return to the body and are reabsorbed. If, however, a
positively
charged body is
brought near the 800
heated solid, the 600
electrons emitted
will be drawn 400
towards and ab-
sorbed by this
body, their pas- 200

sage across the
intervening
space constant- 100

ing an electric 80
current flowing 60
from the hot
filament as 40
cathode to the
positively
charged body as 20
anode. The cur-
rents obtained in
this manner were 10

termed by 8
Richardson
"Thermionic
Currents," a 4
term which has
since come into
very general use. 2

If a nega-
tively- charged
body is brought
near the hot
filament, the
electrons will be
repelled from it and will ultimately return to the filament in a similar manner to the
case in which there is no field external to the filament.

Viewed in this manner, the electron emission is independent of the flow of a
thermionic current, the latter only taking place when a positively -charged electrode
is brought near the glowing filament. As the potential of this electrode is increased.,
an increasing proportion of the electrons will be attracted towards and absorbed by it
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until finally a point is reached at which all the electrons emitted by the hot cathode
are absorbed by the cold anode, and any further increase in potential of the latter
will produce no increase in the current flowing to it. At this stage the thermionic
current is said to be " saturated," and the magnitude of this current will be
equal to the total charge carried by all the electrons emitted by the hot cathode
per second.

The theory as thus put forward would apparently give a satisfactory explana-
tion, both qualitative and quantitative, of elementary thermionic phenomena ; but
there are many experimental results which are not so readily explained and which
have brought to light one important feature which must be borne in mind when
comparing the theoretical with the experimental results. The above theory takes
no account of the action of the gaseous atmosphere surrounding the hot cathode, and
it has now been well established that, unless very special precautions are taken to
exclude it, the residual gas present in our so-called " high vacua " exerts a very
marked influence upon the thermionic emission from any heated body enclosed in
an exhausted vessel.

For instance, it has already been stated that when a metal wire is heated to a
dull red heat the first effect consists in the production of positive ions round the wire,
which increase in number as the temperature of the wire is raised, up to a certain
value. Above this value of the temperature negative ions make their appearance,
and these increase at a greater rate than the positive ions, until finally the sign of -

the resultant charge given off by the metal is negative. The presence of oxygen
at pressures approaching one atmosphere favours the emission of the positive
charge, while a diminished gas pressure or the presence of hydrogen has a marked
effect in increasing the number of negative ions.

This action of the residual gas in the space surrounding the heated body and
a similar action due to the presence of slight impurities in the heated body itself
have been subjected to much investigation since Richardson first put forward his
theory, and the results have emphasised the importance of taking these considerations
into account. H. A. Wilson has shown that the electron emission from a hot platinum
wire can be reduced to 1/250,000 of its former value by a preliminary boiling of
the platinum wire in nitric acid to free it from the hydrogen which it so readily
occludes on its surface.* The admission of a little hydrogen brought the current
back to its former value. On one occasion during these experiments when a little
phosphorus accidentally got on the wire the emission was enormously increased.
In all cases, however, he found the variation of the emission with temperature could
be expressed by the relation given above.

Some experiments carried out by Pring & Parker in 1912 showed also that the
thermionic currents obtained from incandescent carbon in a vacuum decreased to
extremely small values as the carbon is very carefully purified and the vacuum
improved.t

Richardson also has shown that the positive emission from a heated wire is
of a transitory nature. If the metal is heated at a constant temperature, the emission

* H. A. Wilson, Phil. Trans. 202, p. 243 (1903). t Pring & Parker, Phil. Mag. xxiii., p. 192 (1912).
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of positive ions falls off rapidly with time, the rate of decay increasing rapidly as
the temperature is increased.

The results obtained by these and other investigators led to considerable doubt
being thrown on Richardson's theory, and it was suggested the thermionic currents
obtained in the majority of, if not in all, cases were due to chemical action arising
from the impurities in the heated wire or the gas surrounding it, and that if a perfectly
pure metal were heated in a perfect vacuum there would be no electron emission
from it.

A very common example illustrating how small is the electron emission from
an incandescent metal in a high vacuum is afforded in the ordinary tungsten filament
incandescent lamp. The vacuum inside a tungsten lamp is very high, probably
of the order of one -millionth of a millimetre of mercury after the lamp has been
burning for some time, while the high efficiency of the lamp is due to the refractory
nature of the metal, tungsten, enabling it to be run at such a high temperature
without fear of its melting. It is evident that in the ordinary lamp the current
flowing from one part of the filament to the other must be very small, whereas, accord-
ing to Richardson's equation and experimental results, the thermionic emission
from tungsten at temperatures near its melting point might amount to several
amperes per square centimetre of its surface.

Dr. Irving Langmuir, however, has recently studied in great detail the thermionic
currents from tungsten filaments in extremely high vacua, the pressures used being
of the order of one -millionth of a millimetre of mercury or less ; and he has shown
that the smallness of the currents previously obtained was not due to the failure
of the filament to emit electrons, but due to the potentials applied to the anode
being insufficient to enable the space surrounding the filament to carry the currents
which could otherwise be obtained.* As a direct result of his investigations he
concludes " that the electron emission from heated metals is a true property of the
metals themselves, and is not, as has so often been thought, a secondary effect, due
to the presence of gas."

In a typical experiment of Dr. Langmuir's two single -loop tungsten filaments
were mounted in a bulb, which was then exhausted to the highest possible degree,
utilising special methods of exhaust and special methods of treating the electrodes
to free them from all occluded gas. One of the filaments was heated by an electric
current and was used as the cathode, while the other filament served as the anode.
A constant positive potential was applied to the anode in series with a galvanometer,
and by varying the cathode heating current the relation between the thermionic
current measured by the galvanometer and the temperature of the cathode was
obtained and plotted in the form of a curve.

This curve representing the thermionic current as a function of the temperature
consisted essentially of two parts ; during the first part the current increased accord-
ing to Richardson's equation, and was independent of the voltage and the shape
and size of the anode, whilst during the second part of the curve the current was
influenced by both of these factors. If the dimensions of the anode and its potential

* I. Langmuir, Proc. Inst. Radio Engineers, April, 1915 ; General Electric Review, May, 1915 ;
Electrician, lxxv., 240 (1915).
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are maintained constant the current finally reaches a saturation value, and any
further increase in temperature of the cathode produces practically no increase in
the therrnionic current. The greater the potential at which the anode is maintained,
the greater will be the value of the saturation current and the higher will be the

temperature to
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-- -
the vacuum is so high that there is no appreciable positive ionisation within the
bulb.*

The presence of a very minute trace of gas within the bulb, however, may lead
to the formation of positive ions, sufficient to neutralise to a large extent the electronic
space charge, and so greatly increase the current carrying capacity of the space.
For instance, the presence of mercury vapour at a pressure of 105 mm. has been
found, under suitable conditions, to completely neutralise the effect of the space
charge, so that a current of o1 ampere was obtained with 25 volts on the anode,
whereas without the mercury vapour over 200 volts were necessary to draw this
current through the space.

Apart from this enormous effect on the current -carrying capacity of the space,
the presence of a gas or vapour within the bulb exerts a considerable influence upon
the thermionic emission from the cathode. But Langmuir found, contrary to die
previously generally accepted opinion, that when the cathode is of pure tungsten
the effect of any gas present is to decrease rather than increase the electronic emission.
For example, it is found that the presence of oxygen or a gas containing oxygen,
such as water vapour, at a pressure of Io mm. will cut down the electronic emission
to a small fraction of the value obtained in high vacuum.

This reduction of the emission by the presence of a gas is probably due to some
chemical action, for it has been found that the inert gases of the argon gfoup produce
no such effect, and this fact has been employed in one type of rectifying valve,
to obtain neutralisation of the space charge effect, without reducing the electron
emission from the tungsten cathode.t

Having thus briefly reviewed the progress of our knowledge of the subject of
thermionics, we will now proceed to consider the application of this knowledge in
the various types of thermionic valves, used for the rectification, amplification and
generation of alternating currents.

(To be continued.)

Share Market Report
LONDON, March 12th, 1918.

BUSINESS has been fairly active during the past month in the shares of the
Marconi Group. The shares of the American Company are receiving marked support
in view of the imminence of the publication of the figures. All other classes of shares
have been well supported and show a marked upward tendency as we go to press.
Marconi Ordinary, £3 3s. 9d. ; Marconi Preference, L2 13s. 9d. ; Marconi Inter-
national Marine, L2 IIS. 3d. ; Canadian Marconi, ios. 9d. ; American Marconi,
LI 5s. ; Spanish and General, 9s.

* I. Langmuir, Physical Review, ii., P. 450 (1913)
t G. S. Meikle, Gas -Filled Rectifier, General Electric Review, April, 1916 ; Electrical Review, lxxviii..

p. 472 (1916).
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WIRELESS EQUIPMENT ON SUBMARINES.

IN a recent issue of the New York Times, an article was printed giving many
particulars of the wireless equipment on German submarines. To receive or
transmit wireless messages, says the writer, part of the appaiatus must be raised
above the earth or the water's surface. Much of the time the U-boat is below the
water, and even when afloat, her masts rise but a few feet. Space, too, is so limited

'that it is difficult to find room for the rather bulky apparatus, and the extreme
violence of the boat's movements in even a moderate sea adds  greatly to the
troubles of the wireless man.

The submarine wireless is so vital to these boats, that the problem has been
attacked with unusual energy. Improvement in wireless equipment and methods
has been amazing. Even at the beginning of the war the methods were compara-
tively crude. The most remarkable advance has come only within the past few
months.

It is difficult to guard wireless secrets successfully against big fleets of warships
and patrol boats in the waters infested with U-boats. German submarines, with
their wireless equipment intact, are captured from time to time, thus enabling
wireless experts to discover their newest secrets.

The great problem in fitting a submarine with wireless is to raise the antenna
as high as possible. At first special masts were built, which were set up amidships
when the U-boat came to the surface, and the aerials were strung from the top of it
to the furthermost ends of the deck. The sending radius was naturally limited.
At the commencement of hostilities this was the only practicable method. The
next step was to raise two masts, one at either end of the boat, and sling the aerials
between them.

Telescopic masts then appeared, so that when the submarine came to the surface
these masts were quickly pulled out to their extreme length, and set in place. The
range both for sending and receiving messages was thus much increased. One of
the great advantages of the telescopic device was the speed with which it could be
adjusted. When the U-boat could show itself for only a few minutes, it was possible
to put the wireless apparatus in place in a short time. At the signal to take
down the wireless, preparatory to submerging, the masts could be taken down
and folded up in a few seconds. Should a submarine go under with its wireless
masts still in position, it ran the risk of having them carried away and lost.

Several German boats, says the article, have been captured carrying an ingenious
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device for winding up the aerial automatically, in order to save a few priceless
seconds. The wire was coiled up instantly by the mere touching of a spring. Such
apparatus, or adaptations of it, are still in use on some of the German submarines.

According to the article, for the accuracy of which of course we cannot vouch,
the newest German device for extending the range of wireless signalling is a highly
ingenious use of balloons. The success of the U-boats is believed to be largely due
to this. Antennae are raised to a height of at least 2,000 feet above the sea by means
of the balloons, two of which are used connecter: by a stiff rod. When an enemy is
sighted they are pulled down quickly by means of a windlass operated by electricity.
The balloons are painted partly white and partly blue, so that they are scarcely
distinguishable from the sky.

It is practically impossible, therefore, to bring them down with anti-aircraft
guns. With the antennae raised to the height of half a mile, it is possible to receive
wireless communications from almost any part of the world.

ELECTRICAL CONDUCTION IN METAL AT Low TEMPERATURE.

The experiments of H. K. Onnes, on the resistivity of metals and liquid helium
temperatures, have shown that certain metals possess an increased conductivity
when the temperature, current density, and magnetic field are less than certain
critical values. It is pointed out by F. B. Silsbee, in a recent publication of the
Bureau of Standards, that a definite relationship is to be expected between the
values of critical current and critical field, and that this relation is in agreement with
the experimental data available.

The present state of our experimental knowledge of this subject is somewhat
as follows : Certain metals-mercury, tin and lead-at the very low tempera-
tures obtainable in a bath of liquid helium, show a very greatly increased electrical
conductivity to which Onnes has given the name " superconductivity." The actual
resistivity of the metal in this state is too small to measure, but has been shown to
be less than 2.10-11 times the resistivity at o° C. As the temperature of any of
these metals is lowered from room temperature the resistance decreases uniformly
with the normal co -efficient of about 0.4 per cent. per degree, until the temperature
is very low, when the rate of decrease becomes for a time less rapid. At a certain
critical temperature, however (4° 2 K for mercury, 3° 8 K for tin, and 6° K for lead),
there is a sudden break in the curve connecting resistance and temperature, and
within a temperature range of a few hundredths of a degree the resistance drops
from about io-8 times its value at o° C. to less than ro-io times the same value.
Other metals, such as gold, silver, platinum, iron, etc., do not show this pheno-
menon, and their resistivity tends to approach a constant value as the temperature
is lowered to the lowest value (I° 6 K), at which such measurements have been
made.

It is further found that when a superconductor is placed in a weak magnetic
field it remains superconducting, but that, as the field is increased, the normal
resistance appears suddenly at a certain critical value of the magnetic field, and,
for still higher values of field, increases slowly with the field.
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THE DETECTION OF UNDAMPED OSCILLATIONS.

It is a well-known fact that undamped oscillations cannot be detected by the
ordinary radio -frequency rectifier, because of the fact of the advancing wave
train. Hence some means must be provided at the receiving apparatus whereby
the incoming signals can be converted into an audio -frequency current suitable for
operation at the head telephones. A recent United States patent, granted to
Elmer E. Bucher, shows a novel method for converting radio -frequency currents
into currents of audio -frequency. The mechanical receivers heretofore adopted for
such a detection have been either the tikker or the slipping contact detector, both
of which possess the disadvantage that they were somewhat troublesome in adjust-
ment, and would give an impure or imperfect note in the head telephones. Besides
these methods there are, of course, those utilising the vacuum valve already explained
in the pages of this magazine. The novelty of the system disclosed by the inventor
lies in the use of a rotating condenser of variable capacity, which is placed in various
positions in the receiving circuit to vary the amplitude of the incoming oscillations.
The rotating condenser resembles in construction the ordinary air condenser com-
posed of two sets of plates interleaved with one another. In the case of this inven-
tion, the moveable plates are attached to the shaft of an electric motor. One
method of connecting the rotating condenser to the receiving circuit consists in
substituting it for the usual variable condenser shunted across the secondary induc-
tance. Across this the crystal detector and telephones, together with a small
condenser, are shuntea in the usual fashion. If the value of the secondary inductance
is properly adjusted, so that at a certain position of the revolving condenser the
circuit is in resonance with the incoming oscillations, current will flow periodically
through the crystal rectifier, charging the condenser across the telephones, this
condenser discharging through the telephones in the usual fashion. If the rotating
condenser is of such construction, or revolves at such speed that the secondary
circuit is thrown into resonance with the aerial circuit, say Soo to 75o times per
second, a very clear tune will be obtained in the telephones. If the condenser is
stopped at the required value of capacity the circuit will respond equally well to
damped waves. Other arrangements place the rotating condenser directly in
series with the aerial, and in a separate circuit coupled to the aerial.

THE ARLINGTON WIRELESS STATION.

A recent issue of the Electrical Experimenter gives an article from the pen of a
Wireless amateur who had an opportunity, not long ago, of visiting this powerful
station. Speaking of the lattice towers, which are well known to our readers from
the photographs which have appeared from time to time, the writer says that
illustrations cannot possibly give an idea of the immense size of these structures.
The receiving room he describes as built like an ice box, with walls 2 feet thick.
Inside the room not the slightest sound is heard from the adjacent transmitting
plant. Two men are always on duty, one in the transmitting room, and one in the
receiving room. On the receiving operator hearing a call, he signals to the trans-
mitting room to start up the set, he himself transmitting by means of a relay key.
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Operators' Notes

Repairing an Aerial

By HAROLD WARD

I WONDER how many operators splice their own aerials when necessity arises ?
Very few, if any. The very word " splice seems to raise up a terrifying picture of
ropes and spikes in a seemingly hopeless tangle, with dozens of seemingly useless
ends. The usual procedure is to go to the bo'sun, who tells off an A.B. to do it for
you. On some boats it would be considered infra dig., I know, for anyone in a double-
breasted brass -buttoned coat to do such work, but at the same time much more
satisfaction is derived from a job done personally.

Now although to splice correctly a- seven -strand wire requires considerable
experience, a very satisfactory substitute joint-this is the age of substitutes-can
be readily made. The method employed is simplicity itself, although the explana-
tion is necessarily somewhat involved, and after a little practice an operator should
be able to turn out a firm joint in fifteen minutes or less.

Proceed, then, as follows. Lay the broken aerial along the deck, with ends
touching, and measure the length of rotten or damaged wire which it is advisable
to remove. If the break has occurred above the funnel this will be about twenty
or thirty feet. Cut out the damaged wire with pliers, and about nine or ten inches
higher up bind tightly with string. This is to prevent the ends from flying out.

Untwist the seven component wires and splay them out, wide apart. Should
each component wire be of seven smaller strands, these ends should be temporarily
bound with string. An ordinary seven -strand wire is usually formed of six strands
wound round a central one known as the " core." This core should be cut off at
the point where the other component strands were first bound together, which
will leave a main wire with six sub -wires radiating from it like the ribs of an umbrella.
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Take the coil of spare wire and cut off a piece of sufficient length to replace
damaged portion, allowing two feet extra for mating the joints. Prior to cutting
this wire it is advisable to make two separate string bindings, about an inch apart, at
the point where the wire is to be cut, otherwise the strands will fly out.

Prepare each end of this wire to be inserted in the manner already explained
with regard to the aerial. Do the same at the other broken end of the aerial.

The actual jointing now commences. Bring one end of the aerial close up to one
end of the jointing wire. Take one of the radiating sub -wires of the aerial and
bend out straight along the main wire of the piece to be inserted. Then do the same
with the sub -wire of the jointing wire which is next to the one just bent out flat
along it, though in this case it is, of course, to be laid along the aerial wire. Do
this with all of the remaining ten sub -wires, taking care to use them alternately,
that is, one from the aerial and then one from the jointing wire.

Having done so, hold the jointing wire, together with the six sub -wires of the
aerial, firmly in the left hand, and give any one of the wires belonging to the jointer
a complete twist round the main aerial wire, making it as tight as possible. This
twist must not be at right angles to the length of aerial, but nearer 45°. The best
angle can only be found by experience. Now follow suit with the other five wires,
utilising them in their proper order and taking care that they lie close to each other.
This will give six sub -wires spirally twisted round the main aerial wire. Make as
many twists as is necessary to use up the whole length of all the sub -wires. Bind
the end of these twists firmly and neatly with copper binding wire, having made them
as tight as possible with the aid of pliers.

The next step is to change hands and, holding the aerial in the left hand, proceed
to twist the six sub -wires forming it firmly round the jointing wire in the same
manner as just described, not forgetting to bind their ends well. This completes
one joint.

All that remains is to go through the whole process again with the remaining
two ends, which will, if carefully done, give a neat and strong joint. The greater
the pull on the aerial the tighter will the joint become and therefore the better con-
tact will be Made.

The above is known as the " star joint " and is much used for lighting and
power wires.

It is a good plan to practise with odd lengths of ordinary 7/18 soft copper cable
before trying aerial wire, as the springiness of phosphor bronze is rather discouraging
until the knack is acquired.

In case there is no time to make a star joint in the aerial, a good temporary
one may be made as follows :

Cut out the damaged wire and bind up the ends of the aerial. Measure, and cut
off, the jointing piece. Bring the two ends together and lay them alongside each
other for about a foot. Now bind them tightly together with binding wire. A
little solder will ensure a good connection and give a fairly secure joint.

Whenever soldering aerial wire always use the soldering iron in preference to the
lamp, as thus only the minimum amount of heat required is used.

Avoid soldering an aerial whenever possible, as it makes the wire brittle.
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Welecssgelegrapky

WIRELESS ABUSE-A TWO-EDGED WEAPON.

WHEN the Bolsheviks in December last announced their intention of im-
mediately erecting a chain of wireless stations for the greater enlightenment of the
Russian peoples and the peaceful development of the several nationalities which
they hoped would become loyal components of the Russian Republic, it appeared
as though these extremists had grasped one of the great possibilities of radio-
telegraphy and had evolved a practical constructive programme. The news at the
time of writing suggests that the Bolsheviks, in their use of wireless to date, have
been playing with an edged tool, and have succeeded thereby not only in crippling
themselves but in inflicting grave, if not mortal, injury upon the national life of
millions whom they audaciously claimed to represent.

One of the earliest Bolshevik battle -cries was in effect a condemnation of secret
diplomacy. It was cleverly timed, and following closely upon the " Willy-Nicky
and other revelations of international intrigue, gained the moral support of many
whose sympathies are naturally against underground methods. The delusion,
however, that the Russian Revolutionaries were about to open up a straight and
wide road to common brotherhood was short-lived, for it immediately became
apparent that the Bolshevik idea of " open diplomacy " embraced, amongst other
things, the public abusing of those with whom diplomatic relations were intended.

The history of the war is hardly likely to contain more astonishing documentary
material than the peculiarly undiplomatic addresses and Proclamations radiated by
wireless. from Russian Government stations during January and February cf this
year. Whatever the Bolsheviks had in mind when they circulated such fanatical
outpourings it is difficult to imagine, but, in common parlance, they were simply
asking fol trouble, for, being unable like the Germans to support their insolence with
force of arms, they placed themselves somewhat in the position of a schoolboy making
long noses before the magisterial birch. That punishment was premeditated by
the Germans was obvious, but it is unlikely that the blow was softened by the
" wireless " indiscretions.
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OFFICERS AND MEN AT AN IMPORTANT WIRE-
LESS STATION " SOMEWHERE IN ENGLAND."

[APRIL,

Why Lenin and Trotzky should have stimulated the predatory activities of
the German militarists by hurling wireless abuse at the power behind the German
military machine is but one of the baffling features of the Bolshevik policy. Their
" wireless " appeal on February 17th for an immediate " wireless " explanation of
the German " provocative telegram " of the previous day announcing a renewal of
hostilities would suggest either that these men were ignorant of German psychology
or that they were German agents acting a double part. Their apparent childlike
belief that a " wireless " message, tantamount to the command " Halt " would
reduce the advancing German hordes to narking time is equally astounding; and the
one lesson which they must have learned is, that whereas wireless can provide a
means of instant communication even between belligerent nations, radiotelegraphy
cannot of its own power effect an instant and accommodating reply. On the other
hand, these wireless demands undoubtedly embarrassed the Germans, who, taxed
to find a means of delaying their replies whilst their troops " made good " on enemy
soil, had to resort, first of all, to the excuse that a wireless message could not be
regarded as an official document, and later, when the signatures arrived by special
messenger, to the explanation that the deliberations upon the Note of reply would
necessarily occupy a few days. What happened during the few days is now well
known. The moral of the episode is that for the satisfactory development of the
great and valuable medium for international .intercouise which wireless affords,
a special training of the imaginative faculties is required. The Bolshevik imaginings
were concentrated Upon the exotic clothing of their abuse,



1918] WIRELESS TELEGRAPHY IN THE WAR 25

" ARMED " WITH WIRELESS : A TYPICAL ADVENTURE.

Amongst the several excellent stories of British pluck versus German U-boat
piracy which the Admiralty have wisely considered worthy of publicity was one
told recently in the Yorkshire Observer by a well-informed writer hiding his identity
beneath the pen -name " Ajax." Relating the adventures of two steamers, one of
which was armed and detailed to protect her " sister," he tells how the armed ship-
armed with a gun that is-ran into the danger zone of a submarine and received a
hit from a torpedo. The crew, with the exception of the master and his two gunners,
drew away, under instructions, in the ship's boat. The unarmed vessel, meanwhile
manoeuvring for safety, made off according to previous arrangement. The fight
between the three men on the sinking 'vessel and the submarine proved an unequal
one, for the submarine with its greater mobility was able at the end of half an hour's
duelling to get home a second torpedo, leaving the plucky master and his gunners
no alternative but to take to the emergency boat and await help. This happily
was ultimately forthcoming, for the sister ship happened also to be armed-not
with guns, but that very useful weapon, " wireless," and when the first tcip3do
found its billet the Marconi man also went into action with the regulation appeals
for assistance. These were picked up by an American destroyer, which, with an
alertness characteristic of the naval service of our cousins, steamed at full speed
to the spot. The U-boat and its victim were gone, but the gallant seamen were
rescued. The unarmed vessel reached its destination without further incident.
No better illustration has been furnished of effective co-operation between two boats
unequally protected against the hidden foe. We can thoroughly understand that

THE OPERATING STAFF AT FUNABASHI WIRELESS STATION,
JAPAN, NOW ENGAGED' ON IMPORTANT WAR WORK.
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additional sense of security which all feel who go to sea in these days with a Marconi
man and his mysterious " box of tricks."

WIRELESS CLUE TO " LUSITANIA " CRIME.

Students of criminology tell us that experience reveals a surprising inability
on the part of the habitual evil -doer to completely cover up his tracks, so that in
such instances where crimes remain unsolved the fault lies rather in the lack of
ingenuity or persistence on the part of the investigators. The criminal history of
the German nation appears closely to follow that of individuals in this characteristic
weakness, for day by day facts are being laid bare befoie the whole world which
certainly were not "intended for publication " by their fiendish authors. It will
be remembered that when the Lusitania was sent to the bottom with its numerous
innocent souls the German Government whilst permitting " irresponsible folk "
to celebrate the massacre by the striking of a medal, took care officially to suggest
that if the loss were due to submarine activity, the U-boat commander responsible
for the deed had acted off his own bat and not under instructions from the Wilhelm-
strasse.

Whilst few persons have had any doubt as to the real authors of this unspeakable
outrage upon humanity it has taken nearly three years to give to history undisputed
evidence of the German Government's direct guilt, and this, if the whole story has
been told, has only been possible through systematic investigations of wireless
enthusiasts attached to the staff of the Providence Journal working under the direction
of the editor, Mr. John R. Rathom.

On the morning of April 29th, 1915, Mr. Rathom's assistants, who were listening
tO-a Nauen programme, intercepted the fallowing :

" From Berlin Foreign Office.
" To Botschaft, Washington.

" 669 (44-W) Welt nineteen -fifteen warne 175 29 I stop 175 12 stop durch
" 622 2 4 stop 19 7 18 stop LIX II 3 4 5-6." Now this obvious code bore no resem-
blance to the " Father dead " or other types of secret messages which had so often
been flashed abroad from Nauen, and ?Or a while the self-appointed detectives were
puzzled. Later on, however, when the. disaster to the Lusitania became known
and American interest in all things German became intensified, the Providence Journal
investigators learned that Prince Hatzfeldt, of the German Embassy staff, spent
part of the morning of April 29th, 1915, hunting for a copy of the New York World
Almanac for 1915. This fact provided the much sought -for key, for the pages,
lines and words of the " Welt " Almanac indicated by the figures given above,
provided the following transcription

" Warn Lusitania passenger(s) through Press not voyage across the Atlantic."

The -German Ambassador, it will be remembered, admitted the publication
of an advertisement in the New York papers but denied that it had any particular
reference to the Lusitania. How much truth can be attached to that statement is
revealed, firstly, through the present exposure of the coded message from Nauen,
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and secondly, from his action in giving a dinner in New York to celebrate the crime
on the very evening when he declared to the American Press that he was overwhelmed
with grief at the great Cunarder's fate. Is there still in the whole world any honest
man who is prepared to defend the arch -rogues of Central Europe ?

WIRELESS WARFARE IN OXFORD STREET.

If the coded wireless message of that April morning in 1915 condemns for all
time the exalted murderers of the Berlin Court, another much more recent and
more easily understood communication through the same channel has indicated a
continued intent to deceive. In the second week of Februaiy England was made
to rock with laughter by a German wireless story for neutral consumption of an
alleged riot in Oxford Street, London. The wily director of Hun propaganda, with
the double purpose of impressing the world with the authenticity of the story and
of providing a loophole should he be caught out in his facts, credited the details to
his Amsterdam correspondent. For the benefit of our readers who, being at sea
or otherwise engaged, did not read the message when published in the newspapers,
we reproduce it here in its entirety.

Daring the whole of January the strikes in England have led to numerous
" riots and scenes in the streets. Hardly a day passed during the month without
" the crowd coming into conflict with the police in English towns. Concerning one of
" these riots which took place in London on January 17th and which is typical of
" the state of affairs in England, our Amsterdam correspondent gives the following
" details

" On January 17th at 3 p.m. there was a conflict between the police and the
" crowd, in which the police had the worst of it and were put to flight. Then a
" detachment of Scotch recruits who were in barracks at Sheper Bush (Shepherd's
" Bush ? ) were summoned to their assistance. When they reached Oxford Street,

where the principal fighting between the crowd and the police took place, and
" the soldiers were ordered to fire, the majority of them refused, and about 8o men
" weie arrested and taken to the prison of Old Bailey. At Selfridge's great shop
" in Oxford Street all the windows were broken in the riot. In the evening there
" were other tumults near Threadneedle Street."

Now the Amsterdam correspondent of the Berlin Department of Information,
so " thoroughly informed " regarding time and place of this highly entertaining
episode, omitted one or two details which might perhaps have carried conviction
for those who, not knowing London, are " given to thought," even when dealing
with Berlin wireless. Seeing that the police had been put to flight there is no clue
as to the forces employed for the arrest and incarceration of the " Jocks " from

Sheper Bush " in a jail which ceased to exist long before the war, neither have we
information on that point of legitimate curiosity, namely, the number of casualties
caused by that minority of kilted " rookies " who did not refuse to fire. Somehow
the laugh which echoed throughout the country when the story was told over here
has aroused suspicion in the German provinces, for certain German journals have
been at pains to explain that this pretty little legend was not radiated by wireless
at all, but was concocted here, presumably as a spare -time effort, by British spies.
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The Science Museum at South
Kensington

Exhibits of Interest to the Wireless Student

FEW students of wireless telegraphy now resident in London are aware that there
exists in the Science Division of the Victoria and Albert Museum at South Kensington
a collection of electrical apparatus, the examination of which would prove of the
greatest value to them in their studies. In normal times these galleries are open
every weekday, but at present the electrical section-the part of particular interest
to our readers-is open only on Thursday and Friday between the hours of 2 p.m.
and 4.45 p.m. Needless to say admission is free and the exhibits are so well described
and labelled that there is no need to purchase a catalogue.

The visitor to the Science Museum should make his way first to the South
Kensington " Underground " Station. (District Railway or Piccadilly and Brompton
Tube), and thence walk up Exhibition Road to Imperial Institute Road, a turning

IMPERIAL INSTITUTE, SOUTH KENSINGTON.
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COILS USED BY FARADAY.

to the left, some five minutes' walk along the former thoroughfare. The Imperial
Institute, a photograph of which is reproduced in this article, is easily found, the
central tower being a landmark of South Kensington. The Science Museum occupies
galleries on both sides of Imperial Institute Road, the entrance to the Western
Galleries being to the extreme left of the photograph, the word " Division " in the
illustration being a part of the " Science Division." just opposite this entrance are
the Southern Galleries, for which the student should aim. The Electrical Room is at
the top of the staircase immediately facing the visitor on his entry.

There are few exhibits of actual wireless apparatus in this room, but many
which can be profitably studied by the student endeavouring to obtain a good
groundwork of electricity and magnetism. Students of high tension electricity will
be interested in the splendid exhibit of Frictional and Wimshurst machines, a giant
cxample of the latter being one of the first objects seen. This machine, which has
two huge glass plates each 7 feet in diameter, will generate a 14 -inch spark and was
constructed by Wimshurst himself. In a near -by case a much more compact, although
equally powerful, instnyment consists of twelve plates, 2 feet 6 inches in diameter.
The Wimshurst machine is an instrument of which the construction can be understood
far more easily by examination than by any number of diagrams, and five minutes
spent before this case will probably serve to clear up a host of difficulties. To those
who wish to understand the construction of various forms of measuring instruments
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such as ammeters, voltmeters and the like, there is a splendidly arranged collection
of instruments, many of them in pieces or in sections. In particular we would mention
a series of hot wire ammeters. Accumulators, too, are clearly explained, and wall
cases show the various parts of chloride and other cells in process of manufacture,
There is no better method of explaining the construction of an accumulator than to
show the student the various parts in process of manufacture, and, seeing that the
chloride cell is largely used in wireless work, this exhibit should be carefully studied.

In the section devoted to induction coils and transformers will be found a
representative section of various forms of interrupter, including the vibrating,
mercury jet, and electrolytic types. It may be mentioned that there are at least
three forms of Wehnelt Brake at present on view.

Not the least interesting of the exhibits is a full-sized model et a table used by
the famous French electrician Ampere for research and lecture work, and near by
will be found a collection of some of the original coils used by Faraday. If they serve
no other purpose these exhibits will show the student that the best work of some of
the greatest scientists has been done with the crudest and simplest apparatus, and
that it is not necessary to be equipped with elaborate apparatus to make important

discoveries. The actual
apparatus used by
many other famous
men is also on view
and the wireless stu-
dent should particu-
larly note the first
shunted field dynamo
made by Wheatstone
and the first series
wound machine made
by Siemens. Parti-
cular interest also
attaches to the first
alternator made by
Ferranti, to be found
not many yards away.

Visitors who wish
to trace the history of
the wire telegraph will
find an unrivalled
collection of original
apparatus dating right
back from the time of
Morse and Lindsay.
Our remark above
concerning the sim-
plicity of the apparatusEARLY INDUCTION COIL.

0
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used by great inventors will be found to
apply equally to that of Morse and the
workers who followed him in his researches.

The telegraph apparatus illustrated on
,to, pages 83o and 831 of our March issue can

be examined in the original and the gradual
improvement through succeeding years traced
progressively, and a recent addition to the
collection is the apparatus constructed by
Mr. Duddell and illustrated in our January
issue, pages 673 and 676.

In view of the completeness of the
wire telegraph and telephone sections of the
exhibits, it is somewhat surprising to find
that radiotelegraphy is given but one small
case. Here we find a Fleming Cymometer,
an early Marconi Coherer Set, a small
Demonstration Transmitter and Receiver and a model of the Magnetic Detector.
In order to make the collection representative, many more wireless exhibits should
obviously be added, and we trust that as soon as conditions permit this question
will be looked into by the Museum authorities.

ROTOR WINDING OF THE FIRST
ALTERNATOR.

THE FIRST ALTERNATOR.
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THE SEVENTH HOSPITAL SHIP.

IF there is any special significance to be attached to the number " 7 " the
German Admiralty should be experiencing an innate uneasiness, for they have now
definitely registered on their infamous records the sinking of seven British hospital
ships. As by a desperate decision to sink at sight any vessel suspected of carrying
munitions of war the German Government merely succeeded in bringing into conflict
against them a most formidable group of foes, so, by these ghoulish attacks on the
sacred symbols of humanity they have created for themselves a lasting shame. If
when the war is over Germans of high and lowly birth find themselves shunned as the
lepers of the East, they can only thank those who for slight material gain abandoned
all sense of honour and common decency. We have oft repeated the conviction that
British seamen will never forget, and if retribution is not immediately forthcoming
through other agencies it will ultimately be found in the ostracism of every wretched
German who dares to show himself upon the high seas. The Glenart Castle, although
unable to utilise her wireless when she succumbed to this foul and inhuman attack,
did on at least one occasion make a material contribution to the triumphs of
radiotelegraphy. Early in the war, when known as the Galician, she was stopped
off the Canaries by the Kaiser Wilhelm der Grosse, then engaged as a commerce
raider. The Galician's wireless operator sent the usual " SOS," but was
threatened with immediate sinking if he tapped out another signal. The Germans
then boarded the Galician, destroyed the wireless apparatus and ordered the ship
to follow the raider. The broken message, however, had taken effect. Two
British cruisers hastened to the rescue and the Kaiser Wilhelm der Grosse, hearing
an exchange of messages between these warships, made off with all the speed
which she possessed. Shortly afterwards she encountered the light cruiser
Highflyer and was sent to the bottom. The Highflyer received " wireless con-
gratulations " on her prowess. Happily we are able to record the safety of the
Glenart Castle's operator.
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A FINE SAVE : THE TUSCANIA'S SOS."
It is gratifying that " wifeless " played so effective a part in saving the great

majority of the American troops which were aboard the Allan liner Tuscania when
she was torpedoed off the coast of Ireland early in February. This fine boat, the first,
and let us hope the last, American transport to be torpedoed, was completed on the
Clyde early in the war. She was fitted with every modern appliance securing comfort
and relative safety. Thanks to the wireless signals sent out by the emergency apparatus,
British escorts and patrol vessels were able to save 2,187 out of the 2,397 souls aboard.
The attack on this ship took place under the cover of darkness, when presumably the
Germans expected a maximum of confusion ; but all reports show that despite the
fact that many of the troops aboard had not seen the sea until they left the American
port they behaved with traditional courage and stoicism, lining up on board, and
singing their national airs whilst standing as on parade. Such lives as were lost,
apart from the direct effects of the explosion, were caused by a natural anxiety on
the part of a few to get clear when the ship took an ugly list. Even this effort by
the Germans will not be without its reflex action, for some two thousand officers and
men have gone to France with personal accounts to settle against the Huns. To
use an American's own words, " Our hearts are steeled."

WRECKED OFF CAPE RACE.
The loss of the Red Cross Line steamship Florizel, off the rugged coast of New -

THE TORPEDOED HOSPITAL SHIP " CLENART CASTLE " IN PRE-WAR DAYS.
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foundland, during a gale, towards the end of February, is a disaster which, quite
apart from the heavy list of casualties, will have been noted with particular regret
by Marconi men. No ship was more at home in Newfoundland waters, for, although
at the time of the catastrophe she was carrying passengers from St. Johns to New
York, she had contributed materially to the prosperity of the Island Colony by a
singularly successful career as a sealing vessel. The Florizel was one of four steel
ships built in 1909 for the Newfoundland seal fisheries. She was the largest of the
four, and her owners, Messrs. Bowring Brothers, with commendable foresight,
decided to equip her with wireless. As the pioneer boat in this direction she proved
so useful that in the following year other ships engaged in this particular industry
were similarly fitted. Some data regarding the vessel appeared in the very first
number of the Marconigraph, the wireless monthly from which THE WIRELESS
WORLD was evolved, and an account of a sealing voyage made by the then Marconi
officer, Mr. Ernest T. Fisk (now managing director of the Amalgamated Wireless
(Australasia), Ltd.), in 191o, appeared in the second issue, of May, 1911. On that
voyage 30,488 seals were captured, and the success was notified to the owners
through the Marconi station at Cape Race. The same wireless equipment did
good service to the last, for the fact that the ship had gone ashore was announced
by a single wireless meassge. Happily the Marconi operator, Mr. Cecil S. Carter,
was rescued, so that we hope, in due course, to be able to give to our readers some
details of the catastrophe, which came as a heavy blow to the people of St. Johns.

S.S. " FLORIZEL '' LEAVING ST. JOHNS, NEWFOUNDLAND.
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THE RETURN OF THE " WOLF " : VICTIMS LACKING WIRELESS.

35

Towards the end of February; when the German Government was assembling
the machinery for a new war loan campaign, there was flashed abroad one morning
by wireless, and the usual channels in Copenhagen, Amsterdam and Zurich, news of
the return of a buccaneering auxiliary cruiser, the Wolf, which according to the official
report had been careering about the Indian, Pacific and Atlantic Oceans for a period
of fifteen months, sinking merchantmen, seizing stores and making prisoners. To
assist her in her risky business the Wolf fitted out one or more of her captures for
special purposes such as mine laying or decoy work, but so far as has yet been made
known all her auxiliaries came to grief. The Turritella was sunk by her own crew
on encountering a British warship, and the Igotz Mendi, a Spanish vessel; captured
and detailed to return to Germany with prisoners and stores, ran ashore off Jutland
when within a day's steaming of Kiel. The German Government, of course, quite
unable to allow a straightforward record of daring seamanship to stand on its own
merits, preferred to spoil the whole affair by circulating deliberate falsehoods. Not
satisfied with a claim to have destroyed 35 enemy vessels with an aggregate tonnage
of at least 210,000, they added to this modest total the Japanese super -dreadnought
Haruna of 28,000 tons and the suggestion that a British or Japanese cruiser had also
been badly damaged. The story was duly radiated by " wireless " with the hope
that an impression might be created amongst all the belligerent countries. But
once again the lying character of the German propaganda reacted upon its authors,
for on the receipt of the German claims in London, the British Admiralty and the
Japanese Naval Attaché were able to show that no British nor Japanese cruiser
was in any way damaged during the cruises of this boat.

It may therefore be safely assumed that the total tonnage claimed by the
German Admiralty is equally fictitious and the greater part of the story open to
suspicion.

The fact remains that the Wolf, by fair means or foul, successfully evaded our
cordon of outposts, and, during the course of several months accounted for at least
eleven boats, three of which were American sailing vessels and one an English sailing
vessel. It is interesting to note that of the eleven " possibles " published by the
Admiralty the majority, so far as we have been able to ascertain, were not fitted with
wireless. Had they been so fitted, even making allowance for the cunning of the
German commander, it is extremely unlikely that they would all have been captured.
On the other hand it is highly probable that the Wolf itself would have been cornered.
When one realises the superhuman task which has been set the British Navy in
keeping the seas free from such adventurous craft it is wonderful testimony to
British thoroughness that during the three and a half years of war only three or
four ships of this character have been able to leave harbour and return. It is not
the policy of the British Admiralty to proclaim all its deeds on the housetops.
Perhaps when the war is over the Germans may learn something of the fate of other
ships which have ventured abroad on similar errands.
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NEW MASTER OF TRINITY : A SCORE FOR SCIENCE.

THE appointment of Sir Joseph Thomson to the important post of Master of
Trinity, Cambridge, is a matter of great interest to the world of wireless and is
directly, we should imagine, the outcome of the lessons of the war. The famous
Cavendish: Professor of Physics, a worthy successor to the Chair once so ably filled
by Clerk Maxwell, to whom radiotelegraphy is indebted for much of its basic theory,
has himself contributed materially to the newer theories associated with certain
electrical phenomena ; in fact, before his award of the Nobel Prize for Physics in
1906 he had published volumes on " The Elements of Mathematical Theory of
Electricity and Magnetism " and " The Discharge of Electricity through Gases."
Cambridge has long taken a lead amongst the ancient universities in matters
scientific, and it would appear that the national necessity for a much wider recognition
of science by these important institutions, and the awakening of Oxford to studies of
this character, has aroused amongst the learned professors on the Cam a determi-
nation to make even greater departures on the modern side of academic study.
We trust that the new Master of the great Tudor Foundation, which proudly includes
amongst its alumni Newton and other distinguished philosophers, will give such a
place to the study of wireless as will assist in maintaining for this country a pre-
eminence in its practical development.

MARCONI FREE TRAINING : SOME MISAPPREHENSIONS.

We should like to take this opportunity of correcting a false impression which
has spread abroad, apparently as the result of the great success of the recent call for
wireless operators. In order to meet the urgent national need for wireless men in
the mercantile and allied services the Marconi Company at considerable expense to
itself instituted a system of free training, with guaranteed appointments to men who
had attained proficiency. The result of this daring experiment has been eminently
successful not only in securing large numbers of candidates but in opening the
service to many keen and intelligent young fellows who, residing many miles distant
from a training centre, would have been prevented from entering upon a wireless
career. The exceptional needs of the moment had to be met by exceptional methods,
but because the Marconi Company is still offering " free training " it does not
necessarily follow that this offer will remain open indefinitely, and such intending
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operators as think that " any time will do," provided they are on the right side of
eighteen, will be well advised not to build hopes on a continuance of the facilities
now afforded. On the other hand, if there are any hanging back under the im-
pression that " free training " means an inferior training we hope that the following
arguments, which should be obvious to all, will at once dispel this idea. Firstly, at
a time like this, when every fit man that can possibly be spared is required in the
fighting line, the authorities are not going to release anyone from military service
who is not proven to be expert in his profession, so that the standard of proficiency,
and consequently the thoroughness of the training curriculum, is in all cases main-
tained at least to the peace -time standard. Also the needs of the moment are such
that men passed into the service must be proficient beyond dispute and certain of
maintaining the high tradition of the Marconi Company and doing justice to that
Company's apparatus.

" HIDDEN SCIENCE " IN SOUTH KENSINGTON.

There are not a few amongst the scientifically inclined of London's millions who
will have welcomed the reopening of the Science Museum at South Kensington.
We are totally at a loss to understand why the Government ever arrived at the
decision that it was in the national interest, particularly at a time like the present,
when the study of applied science has received such impetus, to veil from public view
our classic milestones on the path of invention and discovery. Fortunately someone
has been found who in these topsy-turvy Limes can think the right way up and has
not to stand on his head to carry out the mental processes. We would suggest,
however, to this unknown benefactor that there is room for further improvement in
the changes recently effected and that the Electrical Department of the Science
Department at Kensington should be open on Saturdays as well as Thursdays and
Fridays as at present arranged. Speaking for wireless men to whom all branches of
electrical science provide a very keen interest we know that there are very few,
particularly amongst the students, who can get as far as South Kensington on any
day but Saturday and then only in the afternoons.

" IN THE AIR "-A GERMAN ELECTRICAL BARRICADE.

During a lull in the bombing attacks on London towards the end of 1917 many
fantastic stories spread amongst the ignorant as to precautions alleged to have been
taken by those responsible for the aerial defence of the metropolis against enemy raiders.
Although we have hitherto sought in vain for a sense of humour amongst our Teuton
enemies it would appear that they, having learned something of the credulity of the
masses respecting anything outside the limits of direct observation, had determined
to follow up the London rumours with a few of their own, Anyhow, some of the most
responsible English dailies despite an obvious shortage of space for serious news,
found room during the first week in March for an Amsterdam report on new Hun
methods for catching such of our airmen as dare to give practical demonstrations
over German cities of the type of aerial warfare which the German public has
hitherto professed to appreciate, We are told that towards evening the Germans
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send up twenty captive balloons and attached to these are electrified steel cables.
" The electric barrier thus created is claimed to constitute a danger to all airmen
coming in contact with it." . . . (Interval for refreshments.) . . Perhaps some
night one of our aviators, in his dreams, will take a Lewis gun and bring down those
twenty balloons with their network of electrical impedimenta and quietly electrocute
the Germans sleeping so composedly beneath their novel barricade. Then, of course,
someone, the aviator or the inventor of the fantasy, will wake up. The legend,
which, of course, would be valtieless without some reference to " electricity,"
recalls the story, told-dare we say it-against a British Government Department
which, before the war, agreed to certain trials on the East Coast of an invention
wherein " wireless "waves were to be utilised to magnetise the pistons of aero engines,
cause them to " seize " and bring the helpless aviator to earth. The " inventor," if
we remember rightly, used the occasion as an opportunity for making off with certain
Government property, and to this day the trials, like the German electrical barricade,
are still " in the air."

ENCOURAGEMENT OF INVENTORS.

The Marconi Company has recently formulated an excellent scheme for the
encouragement of embryo inventors on its staffs. According to the new arrange-
ment, every invention submitted by a member of the staff and adopted by the
Company will be paid for in cash ; a minimum sum of to be paid on the Company
taking out a provisional patent, and a further sum to be paid if the Company proceeds
with the patent and considers the invention of value. This second sum will, of course,
be dependent entirely upon the adjudged value of the invention.

On the subject of inventions, we notice that some valuable remarks were
recently made by Captain W. S. Smith, of the United States Navy, in a lecture to
the Engineers' Club of Philadelphia. His subject was inventions relative to war
material, and he successfully disposed of the idea that the war will be won by any
one great new invention. He wisely pointed out that all profitable invention is no
more than prudent development of what has preceded it, and told his audience that
the usual method is to divide an invention into ten parts. The inventor comes with
one, and if he cannot harmonise with the other nine, his invention is not worth it.
Captain Smith gives the example of a man who brought forward a new device for
guiding torpedoes. It had to be pointed out to him that the design of all existing
torpedoes would have to be changed to meet the requirements of his invention. A
torpedo is the development of years of study, and just in order to put a little thing
on the torpedo it would have been necessary to start from where they had begun and
build the torpedo up to the inventor's ideas.

Wireless inventors would do well to consider their inventions from this point of
view, for it is obvious that no commercial company can " scrap " thousands of
pounds' worth of apparatus for the parpose of introducing a very minor improvement.
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Some Curves and Nomograms for
Wireless Calculations

By P. BAILLIE, L.Sc.

IT is the purpose of the present paper to give several examples of graphical
calculations. Similar examples have already been published in these columns.
Several new nomograms will be given hereafter, in view of their application to
radio stations design. Though the matter of design has already been competently
dealt with by Lieut. Bertram Hoyle, M.Sc.,* certain formula will be quoted again
for the sake of completeness. A number of curves will be given which it is hoped
will shorten and facilitate numerical calculations.

First of all, a value I, of the mean current in receiving antenna must be
assumed, to obtain fair signals. 2o oo

According to Professor Flem-
ing,t this value may be estimated
as 40 micro -amperes. Captain
Chenevix Trench, discussing Dr.
Austin's tests, admits a smaller
value.t Of course, figures much
below should be adopted when
using amplifiers. A value has
also to be assumed for the wave-
length ; the best wave -length to
be used is given by §
A. (metres) =250 . a2 . d2 (kilo- l0000

metres) . . . (I)
where a is the absorption co-
efficient =o,0015.

Curve Fig. I gives the best
value of the wave -length in terms
of distance d.

It is obvious that the use
of the best wave -length is not
always practicable.

The mean current I, in
sending antenna is obtained from
Dr. Austin's formula :h h _0,0015.d

=4,251 ids  e N/X

All the lengths are in kilometres.

= 250. a2. 1:12(Km)

croon

53

FIG. I.

Oleo.a, rim

boas

* See THE WIRELESS WORLD, March to July, 1917.
t Wireless Telegraphist's Pocket Book, page 233.

The Electrician, Vol. LXXIX., April aoth to May 4th, 1917.
§ See THE WIRELESS WORLD, VOl. II., page 552.
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0,0015. d

Curves Fig. 2 give values of factor X= 106
. e `Ix in terms of

4,251
d (kilometres) and x (metres) :

Thus XhR and h5 in metres . (2)
R "R "S

Maximum potential V,., and number of sparks per second N being chosen,
the former according to insulating conditions, and a value being assumed for the
decrement per semi -period, the antenna capacity is :

Is (amp.) . Io6 _I, (amp.) . A, (metres) / 24 . 108. 8C (mfds.) -
VR,,,. (volts) . (,) 600 . n . V,x (volts) V N ea (metres)

N ea A, (metres)Nomogram Fig. 4 gives factor
24 . ios . 8

Mean potential VR M.S. and maximum sending current can
be calculated by aid of the same nomogram. Its use is as
follows :

Join by a straight line (Fig. 3) value of A. (A, scale) to
value of N (N scale). Draw a straight line from point where
it meets D line to value of log -decrement 8 per semi -period
(8 scale).

Read at junction with the proper scale value of

1.-*.s. or of VR "Ls.
/max Vmaa

Power in sending antenna is :
_N .0 (mfds.) V2...R. (volts) kilowatts

.

N

(3)

D 6

FIG. 3.

(4)

Dimensions of antennm may be calculated by Professor Howe's method.*
Nomogram (Fig. 6) will shorten such calculations, especially when interpolation
is necessary, and for solving reciprocal problems. Since it is not quite so simple
as the preceding one, its construction will be described.

Professor Howe's formula may be written

C (mfds.) . 106
loglit . s/d .1,362 . d Vr

Let OA and O'A' (Fig. 5) be two parallel straight lines, and take OM =log d.

0Let P be the point of 00' such as P
PO b n

Line MP meets O'A' at M' and OM bn.
Hence 0'M' -=n log d= log ,4

* See THE WIRELESS WORLD, December 1914 and January 1915.
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_13

Let PQ be parallel to OA, and take PQ -a . log
1,362

e N and contrary

to OM.
Lines OQ and MQ meet O'A' at R and N respectively.

We have RN _a _I PQ b

OM b -n ' O'R a+b
O'N=O'RFRN-a+ b . PQ-E°m=log (I102. , . 1-) .

,3

Each value of n has a point Q [such as lengths O'N equal to log
dl

(1,1362 ' e ; .- 1/° asand all having 0' origin.
r

Now let BC and DE be parallel to O'A' and such as BD =DO', and take

BS =log 41. Line NS meets DE at T and DT =1 (O'N +BS)

1

or DT =12
log [1,362 d  1

1 /
71

r el
and we shall have C (mfds.) -8,2 1 (mDeTtres)

Draw FG parallel to DE and take FU=1 (metres)
8,289

Line TU meets DF at V and we have VF =FU=C mfds.VD DT
The capacities scale will be DF.

and graduations will be points dividing 0' D B A
DF in the ratio 0,0001, 0,0002, etc. \ \. Thus this nomogram is used by \ \ ---->-joining by a straight line value of \ \ M-- .

d 73 \ \ p - --N - -
-r to value of n, afterwards joining \-\ -A - - - ),,M'- , \ .-

point where it meets A line (see small ....Q,4- s..--- - - - -,-----\ ' ,.-- ..e\s. ___i z'

fig. on nomogram, Fig. 6) to value of - -.-- ..-L...\ \ \
N <, 1 \\\ 6 \

-1 and finally joining point where -... - 4
d \ -\---- VI \

T"--......\-------..\___ \ \
this line meets B line to value of 1. \--.., \
The result is read at meeting with C \ \--5 \\\
scale. `N\

With regard to effect of earth, we have \\ \
N..\

I 1 9,000 . E E C
..\\

's,

\
\ F

C' (mtds.) C (mfds.) 1 (metres) (5)

C' =capacity when accounting for FIG. 5.
effect of earth.

C =capacity when neglecting effect of earth.
E is given by Professor Howe's curve (WIRELESS WORLD, Vol. II., page 617).

(To be continued.)
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Among the Operators
IT is our sad duty, month by month, to record the deaths of the brave operators

who have lost their lives at sea by enemy action and other causes in the wireless
service of their country. Owing to the necessity of preventing informacion reaching
the enemy, the names of ships and localities of action cannot be published, and in
view of the fact that but few particulars are available of these actions full tribute
cannot be paid to many gallant deeds. In one case this month, however, we are
enabled to record a voluntary act of self-sacrifice and devotion to duty, which ranks
with the highest it is possible to imagine.

Both for our own part, and on behalf of our numerous readers, we extend to
the parents and relatives of these young men who so nobly uphold the " wireless
tradition " the deepest sympathy in their bereavement.

ROLL OF HONOUR.

The case referred to above is that of Mr. Eric William Gardiner, who was in bis
nineteenth year, and born at Edinburgh. Educated at the Royal High Street School,
Edinburgh, and at Allan Glens College, Glasgow, he was, previous to his training
at the North British Wireless Schools, Ltd., Edinburgh, employed as Customs
clerk at Messrs. R. S. Waddell & Co., of Glasgow. After gaining his P.M.G. certificate
Mr. Gardiner joined the Marconi Company in
February of last year. Appended is the story
of his heroism.

On the night of November 7th, 1917, the
s.s. -- sailed from Europe on her way to
the United States. At 8.3o on the following
morning, when about 140 miles off the coast,
the ship was attacked by a submarine, which
launched a torpedo at her. Fortunately the
torpedo passed under the ship Without doing
any damage. At this particular time Mi.
Gardiner was in the wireless cabin sending out
the distress call. A short time later the sub-
marine appeared on the surface at a distance
of about four miles, and commenced shelling
the ship.

This shelling continued for about one hour,
during which time Mr. Gardiner had got in
touch with a shore station, and had been
promised immediate assistance from a British
destroyer. During the whole of the first hour's
shelling he sat in his cabin, at his instrument, OPR. ERIC WILLIAM GARDINER.
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keeping in touch in case of getting nearer assistance. About 9.30 a.m. the captain
sent a message by the first mate to say that now he had got the offer of assistance
he thought it advisable that Mr. Gardiner ought to leave the exposed position of
the wireless cabin and take shelter.

Mr. Gardiner's reply to the first mate was that he had just got in touch with
an American light cruiser, which he believed was nearer than the British destroyer,
and likely to give earlier assistance. On these grounds he refused to leave the
wireless cabin, saying that as soon as he got the full message through from the
American cruiser he would take cover. The mate then left the cabin to report to
the captain, and two minutes later the submarine, having abandoned solid shell
for shrapnel, fired a shot which passed directly through the wireless cabin, decapi-
tating Mr, Gardiner, and bursting on the roof of the engine room.

When the captain and officers went to the wireless room to see what had
happened, they found his headless body still sitting in his chair, with the completed
message of the American cruiser in front of him. (This actual message is still in
the captain's possession.) As things turned out, the submarine continued to shell
the ship with shrapnel, causing a great deal of damage, and although the gun crew
on the ship put up a. very brave fight, had it not been for the timely arrival of the
American cruiser in all likelihood the ship would have been sunk.

The outstanding feature is the fact that, whereas Mr. Gardiner was offered
release from his post, he refused because he thought he might get earlier assistance
by remaining there. This proved to be the case, as the captain and officers state
that although he had already been promised assistance it is quite possible that
this assistance might not have come in time. To use the words of the captain
and officers, "The plucky action of the wireless operator in sticking to his post
was undoubtedly the means of saving the ship and the
lives of the officers and crew, numbering forty-five."

Mr. John Jenkins, who lost his life when his ship
was torpedoed, was born in Edinburgh on October
17th, 1897, and educated at Renfrew, Airdrie, and
Shotts1 Trained at the North British Wireless
Schools, Ltd., Glasgow, he qualified, and after

receiving the P.M.G. cer-
tificate was appointed to
the Marconi Company's staff

OPR. R. Y. BURRY.

OPR. J. JENKINS.

in June, 1917.

Born at Alyth, Perthshire, in August, 190o, Mr.
Robert Young Burry was educated at Harris Academy,
Dundee. After leaving school he took up farming,
being employed at Auchterhouse, and at Ardgath
Lundie, by Dundee. Desiring to embrace wireless as a
profession he entered the North British Wireless Schools,
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Mr. Britton's service with
from September 6th, 1914.

* * *
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Ltd., Dundee, where he gained the P.M.G. certificate,
and received an appointment in the Marconi Company
last July. The ship on which Mr. Burry was serving
was sunk by torpedo, and he is amongst the missing.

* * * * *

Mr. John Edwin Britton, another victim of the
torpedo, was born at Walthamstow in 1895, and went
to the Coopers' Company's school at Bow. Commencing
his career with the Atlas Assurance Company, Cheapside,
E.C he subsequently attended the East London Wireless
Telegraph College, and there gained the P.M.G.certificate.

the Marconi Company dated

* * *

Of Lancashire birth, Mr. Tom Ernest Walmsley was
241 years old, and hailed from Blackburn. Receiving
his education at the Highfield Council School, Darwen,
and Darwen Technical School, he was first employed
by Messrs. Farrer, Baynes, Taylor & Co., cotton weavers,
of Darwen. Later, taking up wireless, his training was
completed at the Manchester Wireless Telegraph Training
College, where he gained the P.M.G. certificate. He
was appointed to the Marconi Company's staff on

October loth, 1915. The ship to which Mr. Walmsley
was attached was sunk by torpedo.

* * * * * *

Mr. Louis Allen Cattley, formerly a clerk in the
Railway Audit Office, Londonderry, was born in that
city on June 18th, 1899. He was educated at the First
Derry National School and the Evening Technical
College there. Entering Marconi House School for
training in wireless telegraphy, he gained the P.M.G.
certificate, and was placed on the staff on December
17th, 1916. Mr. Cattley went down with his ship whenOPR. L. A. CATTLEY.

she was torpedoed.
* * * * * *

" Missing " is written against the ship on which
Mr. John Pickering sailed. Harwood, Lancashire, was
his birthplace, and he was 201 years of age. Receiving
his education at the Accrington Secondary. Day School,
Mr. Pickering was first employed by the Premier Mills
Company, Ltd., Great Harwood, in a clerical capacity,
but being anxious to serve as a wireless operator he
went to the City School of Wireless Telegraphy,
Manchester:for training. When in possession of the

OPR. T. E. WALMSLEY.

OPR. J. PICKERING.
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P.M.G. certificate he was accepted by the Marconi Com-
pany and joined the operating staff on June r2th, 1917.

Mr. Arthur Clifford Sydney Peggs, born at Little
Ilford on June 28th, 1899, was drowned when his ship
was sunk by torpedo. His education, begun at the
Ursuline Convent School, Ilford Branch, was completed
at Leigh Hall College, Leigh -on -Sea, after which he
entered the service of Messrs. Furness, Withy & Co.,
Ltd., as a clerk. Like many others, the " wireless

and he commenced training at
the British School of Telegraphy, London. The P.M.G.
certificate was earned, and on its bestowal he proceeded
to sea in the service cf the Marconi Company.

Drowned when his ship was torpedoed,'Mr. Richard
Bagge was born on October 18t1-, 1899, at Kinsale,
and received his education at Macroom. Being greatly
interested in wireless telegraphy he underwent training
at the Irish School of Telegraphy, Cork: and there

qualified for the P.M.G. certificate. Mr. Bagge received
his appointment in the Marconi Company's service on
February 6th, ro16.

* * * .*
Mr. James McKean, missing after the torpedoing of

his ship; was born at Bonhill, Dumbarton,. on June 5th,
190o, and educated at the Academy, Vale of Leven,
Scotland. For some time after leaving school he was
engaged on clerical work for the Dalmonach Printing
Works, Alexandria, Scotland, leaving that situation to
take up wireless. Trained at the North British Wire-
less Schools, Glasgow, Mr. McKean obtained his P.M.G.

appointed to the Marconi Corn-

OPR. A. C. S. PEGGS.

call " appealed to him,

OPR. J. M°KEAN.

certificate, and was
pany's staff on September Ha last.

* * * * * *

Mr. Harold Worfolk, also missing after his ship was
sunk by enemy action, was nearly nineteen, and born
at York, where he received his education at the Priory
Higher Grade School. After being employed for a time
by Messrs. Leak & Thorp, Ltd., drapers, York, on
leaving school ; he decided to adopt wireless as his
profession, and was trained at the North-Eastern School

OPR. R. BAGGE.

OPR. H. WORFOLK.
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of Wireless, Leeds. After receiving his P.M.G. certificate
he was given an appointment by the Marconi Company
at the end of November, 1917.

At his father's house, Merlin Lodge, Carmarthen,
the death occurred on February 12th, after a short
illness, of Mt. Aled Williams, who was stricken with
consumption.

Mr. Williams was born at Gaiman, Argentine
Republic, on February 28th, 1897, where his parents
at that time owned a farm. Coming to Wales with his
family in 1912, he attended Merthyr Secondary School, and Old College School,
Carmarthen. His wireless tuition was received at the South Wales Wireless Training
College, Ltd., Cardiff, where he gained the P.M.G. certificate, entering the service
of the Marconi Company on August 29th, 1915. Mr. Williams was beloved by/hall
who knew him, and his intense desire was to recover good health so as to be able
to return to duty and, if need be, lay down his life in its execution.
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OPR. A. WILLIAMS.

High-speed Wireless Transmission
A Few Notes regarding our Double -page Illustration

ON pages 36-7 we publish the first of a series of large drawings illustrative
of interesting wireless apparatus. The illustration of the Marconi apparatus for
high-speed transmission largely explains itself, but the following notes will perhaps
help to elucidate one or two points of difficulty.

First of all it should be realised that the problems connected with high -power
apparatus such as that shown are quite different from those of smaller power plant.
In a high -power station the signalling key has to break extremely heavy currents,
and elaborate precautions have to be taken to prevent wastage of power in arcing,
and to enable clear-cut signals to be made. The opening and closing of high -power
circuits at the ordinary speeds of hand -sending is difficult enough, but when signalling
has to be effected at a speed of 10o words or more per minute the difficulties are
multiplied a hundredfold. The apparatus in our illustration works as follows :

Firstly, signals are punched in an ordinary Wheatstone tape, such as is used
for Post Office working, the tape then being passed through a Wheatstone trans-
mitter at the requisite speed, long and short signals being sent " to tine." These
long and short electric currents actuate a specially designed pneumatic engine,
opening and closing air valves and releasing air under pressure provided by the air
pump shown. Tubes from the pneumatic engine are led to the signalling keys
which, as in the case of all other high -power Marconi apparatus, are placed in the
high-tension circuit to avoid dangerous surges.

In a forthcoming issue we hope to publish a large drawing of one of these high-
tension signalling keys.



Improvised Tools
By W. E. SNOW

MOST operators, at some time or other, experience small breakdowns, when,
perhaps owing to lack of tools, they have to improvise something to repair the fault.

Usually it is a case of soldering, and where no blow -lamp is available, a lamp,
giving a flame hot enough for most work, can easily be made from material at hand,
thus saving what may be a serious delay.

All that is required is an ordinary ink bottle, with a small length of brass tube,
or piece of tin rolled into the shape of a tube, inserted through the cork. The

BLOW LAMP MADE FROM CARTRIDGE CLIP AND CASE, ETC., AS DESCRIBED.



APRIL, 19181, IMPROVISED TOOLS 53

SMALL DRILL MADE FROM ODDS AND ENDS.

bottle is then filled with methylated spirits, the cork replaced, and cotton or
substitute used as a wick.

Simpler still is the metal case containing the spare bradawl blades, just filled
loosely with cotton waste soaked with spirits, which will hold enough to burn with
a big flame for at least ten minutes.

A little thought will easily suggest other things which can be used for the same
purpose.

The writer once used an empty cartridge case for a quick repair, and later,
improving the idea, now possesses a novel little blow -lamp which has been used
for sweating -on large size thimbles, as well as for the smallest work, giving an intense
flame which will even braze small parts.

The following is a short description of how it was made.
A cartridge clip formed the stand or base, enabling the lamp to slide along

in any position desired. The cap, or cover, was constructed from the large end of
another case, cut off, and smoothed down to fit over the shoulder of the case forming
the lamp.

The blowpipe itself was made from a bullet, the lead first being melted out,
leaving the nickel shell, and an ordinary nipple fitted in the top, and silver soldered in.

A small brass spring clip holds the pipe to the lamp case, allowing it to slide
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up or down for adjustment. A rubber tube was next required, and this was obtained
from a short length of 7-16ths covered wire, the fibre insulation first being carefully
removed, then the wire withdrawn from the inside, leaving a tube of excellent rubber.
The mouthpiece completing the lamp is merely an ordinary cane cigarette holder,
usually supplied in tins of cigarettes. Different sized tubes may be had from the
various grades of wire and used for many purposes.

Cartridge cases may be used for making many useful things. Cut off about
half an inch from the large end, they make excellent crystal cups, and may be used
with a cartridge clip as a holder and slider.

The writer made a small drill from some of these cases and a few odds and ends,
which has proved very useful in model work. A 6 -inch wire nail was threaded for
about zi inches at one end, and two slots cut at right angles downwards for about
an inch, thus forming the four jaws to grip the drill. An odd piece of brass, drilled
through and tapped, screws on this, and forms the chuck to lock the drill bit. Two
cartridge cases were fitted together and soldered lengthways to form the body of
the drill handle, the ends drilled to fit over the nail, a small strip of brass and the large
end of another case forming the small handle for turning.

The drill takes morse bits from 16th of an inch to 1 -64th of an inch, and
has been used for all metals.

The Annual Report on the American Navy
Naval Communication Service

A RECENTLY published Annual Report on the American Navy makes interesting
reading. Reference is made under the heading of " Naval Communication Service "
to radio -telegraphy, and it is mentioned that an executive Order issued by the
President on April 6th, 1917, directed the establishment to take over such radio
stations within the jurisdiction of the United States as may be required for nava 1
communication.

It is also directed that all radio stations not necessary to the Government of the
United States for naval communications be closed. In the enforcement of this Order
53 commercial radio stations were taken into the naval communication service for
naval purposes. A larger proportion of the stations taken over were formei-ly
operated by the Marconi Wireless Telegraph Company of America, in connection
with their ship and shore service for the Mercantile Marine, and also for service
between fixed points, such as that between Japan and the territory of Hawaii, and
the United States. It was found that a number of the stations operated by the
commercial companies could not be made available for naval uses, on account of
duplication of the work, and accordingly 28 commercial radio stations were closed.
In addition to this number, thousands of small amateur radio stations were closed, as
well as several stations for service between fixed points, for which landlines were
available and suitable. At the present time no radio communication is permitted
on United States territory-not including Alaska-except through stations operated
by the Naval Department or by the War Department.



Instructional Article
NEW SERIES (No. I).

EDITORIAL NOTE. Below we give the first of a new series of twelve Instruc-
tional Articles devoted to PHYSICS FOR WIRELESS STUDENTS. Although at first sight
the subject of physics would not seem to have a very intimate connection with wireless
telegraphy, yet a sound knowledge of this subject will be found of the greatest use in
understanding many of the phenomena met with in everyday radiotelegraphy. As
in previous series, the articles are being prepared by a wireless man for wireless men,
and will therefore be found of the greatest practical value.

PHYSICS is that branch of science which is concerned with the study of
inanimate matter, its physical properties, the energy associated with it, the
physical changes it undergoes and the laws regulating those changes. This inter-
pretation excludes Biology, which is the science of matter and energy under the
influence of life, and Chemistry, which deals with the changes of matter in respect
to its essential nature and properties. As, however, chemical changes are always
accompanied by physical changes, physics and chemistry are so intricately con-
nected that it is difficult to distinguish between them. Accepting as a rough dis-
tinction the definition given above, physics is sub -divided into sound, light, heat,
magnetism and electricity. The following articles will deal with those parts of the
subject which are considered to be of special utility and interest to the student of
wireless telegraphy. Electricity and magnetism have received special attention
in former articles.

General Survey of Physics.-The accompanying schemes are intended to give
the student a comprehensive glimpse of the ground covered by physics. They are by
no means exhaustive, but are sufficient to indicate the main heads under which
scientists classify matter and its phenomena.

First of all there is the grand generalisation that in the universe there are for
the physicist only two real things, matter and energy ; when we come to discuss
them it will be shown why the number is limited to two. Under the general heading
of matter there appear its various sub -divisions.

(1) Masses.-This refers to material bodies, including gases and liquids, in the
particular form and distribution in which they appear, as distinguished from the
sum total of matter in the universe.

(2) Molecules.-These are the smallest particles into which matter can be
divided without losing its original properties. A simple molecule is a molecule of
an element. A compound molecule is one which contains more than one element-
e.g., copper sulphate, which is composed of copper, sulphur and oxygen. The
number of kinds of simple molecules known at present is between 70 and 8o ; the
number of compound molecules is almost infinite.

(3) Elements.-This refers to matter in which the molecules are all of the same
kind. The elements are divided into metals, non-metals and a third class
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CLASSIFICATION.
1

Solids, liquids, gases.

Inorganic, and carbon
compounds.

MATTER ENERGY.

Masses. Potential. Kinetic.

Compound molecules. Magnetic, electrical,
chemical, heat, light.

Elements or
elementary molecules.

Metals, non-metals,
metalloids.

Atoms.

Electrons.

/Ether.

Atomic weights.

SCHEME I.

FORCE. MOTION.

I M
Gravitation. Translational and Rotational.

Cohe
I

sion. Molecular.
I I

Chemical affinity. Atomic.

Electronic.

SCHEME 2.
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containing those elements which in certain respects resemble metals and in others
are akin to non-metals.

(4) Atoms.-These are the particles of matter of which molecules are built.
They are defined as the smallest particles of matter which can take part in a chemical
change and are conveniently classified by means of their weights as compared with
that of the oxygen atom which is taken as 16.*

(5) Finally, atoms have been shown to be associated with smaller particles
called electrons.

Under the heading of energy come its two main forms, Kinetic Energy, or the
energy of motion, and Potential Energy, or the energy due to position ; energy of
whatever kind can be classed under one or the other of these.

In the small scheme are roughly classified forces and the forms of,:motion. It
may be noted here that Gravitation can be considered as attraction between
masses, Cohesion as attraction between molecules, and Chemical Affinity as
attraction between atoms.

These schemes are to be regarded merely as a synopsis, but should assist the
student to sort out his ideas of the contents of the universe.

SPACE AND /ETHER.

Matter may be broadly defined as that which occupies space, or which, to use
everyday language, takes up room. Nothing else which is perceived by our senses
can be similarly defined. Matter does not occupy the whole of space, which is
conceived to be infinite, nor can any mass of matter occupy, at any given time,
space occupied by any other mass. Those two statements hold good for our present
purpose, although conclusions drawn from recent researches seem to contradict them.

There is, however, something which does occupy the whole of space, and which
does occupy space filled by ordinary matter. This is the rather, which students
of radiotelegraphy will recognise as being the medium in which electro-magnetic
waves are propagated. The conception of nether as a space -filling, elastic, im-
ponderable medium possessing inertia is a highly essential part of the mental
equipment of the student of Physics. At present we need to fix our attention
only upon the idea that it fills all space and that it therefore permeates
all matter to such a degree that it may be conceived as filling up the spaces
between the smallest known particles. As a net is moved through the sea in
any direction and yet has its meshes filled with water all the time, so the
densest material bodies can move in the universal ocean of xther without
disturbing its uniform distribution in any way whatever. Ordinary matter
cannot grip anther. The student may ask, " Yes, but what about the individual
movements of the very smallest particles of matter ? Do these disturb the a ther ? "
The reply is that they do, but as this brings us abruptly to considerations in
advance of our present subject we will leave the matter, having grasped the idea of the
permeation by nether of all bodies, and turn to another very important conception.

The Three Dimensions.-There are three fundamental dimensions by means of
which we can make measurements relative to space. In the case of a cube it is
* Formerly, their weights were compared with the weight of the hydrogen atom, which was taken as i.
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easily seen that all its measurements, apart_ from its
length, breadth and height, are but functions of these.
For instance, its volume is a function of S-that is, the
length of a side, and is given by the equation V=S3.
Similarly its surface area is given by A =6S2. Again,
in the case of a rectangular prism the surface area is
2 (LB+LH+BH), and its volume is LxBxH, where in
each case L, B and H are respectively length, breadth
and height. In all these examples our measurements
are based on the three fundamental dimensions and for
all similar operations we are necessarily so limited, for
a fourth dimension is outside our experience.

Fig. I.-The lines L, B and H denote the length,
breadth and height. Note that they are at right angles et'

rtetic
to each other.*

MC19 ftel6Fig. 2.-The same three lines represent the direc-
tions of the electro-magnetic and the electro-static
components of an xther wave and the direction of
radiation. Note that they are at right angles to each
other.*

Fig. 3.-The same three lines represent the relative
Felddirections of a magnetic field, of the motion of a con-

ductor cutting it at right angles, and of the resulting
EMF in the conductor. They are mutually at right FIGS. I, 2 AND 3.

angles.* In this example the reader will recognise the principle
p of the dynamo.
' By this time it should be seen that the three dimensions

of the xther and the distribution of electro-magnetic effects in
them are matters of great importance to him who aspires to a
true conception of the nature of mther-waves.

Position of a Point -(I) In a plane.-The position of a
o point in one plane can be fixed by stating its distance and
FIG. 4. direction from some point of origin. Thus in Fig. 4 the point

P is distant I inch from the point 0, in a north-easterly direc-
tion. Its position can also be described by stating the length of a line joining 0
and P and the angle which OP makes with some other line, usually a horizontal line
through 0, the angle being measured in a positive (i.e., counter -clockwise) direction.

In Fig. 5 the position of P is the unit of
,1>\ P distance being the inch. If the unit chosen is

ith of an inch the position of P is 80.; if the
unit be I foot we write Tla

0
FIG. 5.

* It is, of course, impossible to draw them at right
angles to each other, but as they represent three con-
verging edges of a cube, the reader will see that they
are actually at right angles.
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respectively, measured each in the same
point (6, 4, 3)."

Note that the point 0 lies in all three
Change in Position of a Point.-A

to express which we must
specify two things, its magni-
tude and direction. If a vessel
starts from a buoy and travels
in a straight line for io miles
in a northerly direction the
magnitude of the displacement
is 10 (if expressed in miles),
and the direction is N. A dis-
placement is a vector quantity
and can be represented by a
straight line drawn to scale
and in a certain direction. In
the example just given we
will take as our scale 10 miles Y
to the inch. Fig. 8 then re -
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B

3

A

0

FIG. 6.

X

a room it is easy to see that the
planes mutually at right angles.

59

Another method of determining the'posi-
tion of a point in a plane is by finding its
reference to its two co-ordinates, which are
two lines at right angles to each other. In
Fig. 6 the line OX is the axis of x, and OY
the axis of y. A perpendicular is drawn from
P to OX meeting OX at A, and another line
perpendicular to OY is drawn from P to OY,
meeting OY at B. OB is the ordinate of P, and
OA its abscissa. Assuming the chosen unit of
length to be Yuth of an inch, then P is " the
point (4, io)."

(2) In space. Space being three-dimen-
sional the position of a point in it can be
fixed by reference to three planes at right
angles to each other. In Fig. 7 these planes
are A, B and C. If the figure be supposed
to represent a block fitted into the corner of

two walls A and B, and the floor C, are three
A corner of the block, the point P, is that the

position of which is to be described.
PQ is the distance of the point P from the plane B (see fig.), PK its distance

from the plane C, and PS its distance from the plane A. PS is called the x co-
ordinate of P because it is parallel to the axis of x (OX), PK is the z co-ordinate and
PQ the y co-ordinate, so that if the x, y and z co-ordinates of P are, say, 6, 4 and 3

units, the point P can be called " the

planes and that all its co-ordinates are zero.
change of position is called a displacement,

z

FIG. 7.
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_ presents the displacement undergone by the ship. Suppose the ship
changes its course after reaching B and travels ten miles to the east, thus
arriving at C in Fig. g. It is obvious that, so far as its final position is
concerned, it might as well have travelled directly from A to C. Thus the
vector AC represents the resultant of the two displacements, and is equal
to about 14 miles in an north-easterly direction. The process of finding this
resultant is known as the Addition of Vectors, a subject with which the
reader will deal more fully in his mathematical studies.

A
TINE. FIG. 8.

The time element is one of the most important factors in innumerable
c questions relating to physics. Without due consideration of

duration we could not express quantities such as velocity,
acceleration or power, and, in fact, the whole system of
physical units would collapse. Time being conceived as
infinite, we have to refer it to a working unit based on some
observable phenomenon which occurs at regular intervals.
The daily rotation of the earth is such a phenomenon and
the 84 uth part of the mean solar day is the mean solar
second, which is taken as the unit of time.

(To be continued.)
FIG. 9.

"Wireless World and the Paper Shortage
A Serious Position

WITH the drastic curtailment of the imports of paper and raw materials and the
rising cost of every item connected with the production of THE WIRELESS WORLD,
we are compelled to raise the prke of the magazine to iod. per copy and the annual
subscription rate to 12s. post free, commencing with the May issue. This price will,
of course, be reduced immediately the present abnormal conditions cease, and
meanwhile we trust that we shall continue to receive the wide support of which we
are justly so proud. The present high standard of the magazine will be maintained,
and all the regular features will appear as heretofore.

The position has also necessitated our revising the system which has been in
force regarding the return by newsagents of unsold copies. Newsagents will be
required to return to our publishers, not later than the zoth of the month of issue,
all copies over -purchased commencing with this issue, and on their receipt credit
will, of course, be given as usual. As our paper supply will be reduced, we shall have
to " ration " the distribution of the magazine, and it is thus imperative that all
readers who wish to receive the magazine regularly should place a standing order
with their local newsagent, or send an annual subscription to this office. At the
present time no magazine can afford to distribute large supplies on the off -chance
that they may be sold to casual readers, and all who place a regular order will be
playing their part in preventing waste during the present crisis.
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THE THEORETICALTRINCIPLES OF WIRELESS TELEGRAPHY, WITH
SEVERAL NEW HYPOTHESES FOR R.E.'S. By an I.R. 1918.
Published by Gee & Co. (Publishers), Ltd., 34 Moorgate Street, London, E C.2.
Price 6d.

THERE have been very few examples of humorous books published on the subject
of wireless telegraphy, although several books not intended to be funny have caused -
,considerable amusement to experts. Of the consciously humorous variety, however,
the example before us is by far the best we have seen.

On the first page of the book the author remarks that a preface seems to be
necessary, if only to enable him to disclaim any responsibility for it. He felt the
need of a book like this when he went through his course, as a kind of antidote,
and determined that students should no longer suffer for lack of such a book.

Chapter I. deals in a light-hearted manner with the nature of electricity. De-
fining a conductor, the author says : " This is a substance through which electricity
flows. If it does not flow through it, the conductor is an insulator, and must be
treated accordingly." Not to be outdone by rival text -books, the writer adds to
each chapter a series of questions to test the students' knowledge, such as (3) " Will
a current flow uphill ? If not, why not ? Would it make any difference if there
was a path up the hill ? "

Chapter IL, dealing with the nature and properties of alternating current, a
somewhat difficult subject, is particularly illuminating. We cannot refrain from
quoting paragraph 1 on Alternating Currents : " Alternating cunents flow in oppo-
site directions, but so quickly that it is difficult to know just where they ale going.
They therefore appear to be stationary (not stationery-a different thing altogether).
They must therefore be considered in that light. When currents are obtained in
this condition they are the cause of all the wireless phenomena at present known to
science. . . . Oscillatory currents are even worse. You cannot tell which way
they are going. Even scientists and professors cannot, so do not try, and let us
assume they are going one way or the other ; and this convenient hypothesis fully
explains all the phenomena of ether waves with their static strain lines and magnetic
fluxes. Magnetic flux . . . is of no use in soldering."
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The author then pursues his light-hearted career through all the most difficult
branches of the science, giving formula where necessary (and unnecessary), and
illustrating some of his worse examples by diagrams. Tilting at those who are so
fond of mechanical analogies, he produces the following gem, relative to the pro-
perties of inductance and capacity. " A good mechanical analogy will make quite
clear to the embryo student these two important properties of a circuit. Imagine
a large steam engine of the marine type. The fly -wheel (the big heavy wheel with
spokes that revolves round and round) would represent the inductance. The spring
would represent the capacity."

Originally this little book was produced for private circulation among the
author's friends, but it has proved so successful that a limited number of copies are
available for the general public, and may be obtained from our publishers, price
7d., post free.

A DICTIONARY OF AIRCRAFT. By W. E. Dommett. London : The Electrical
Press, Limited. 2S. net.

This useful little book should prove of service to the large section of the general
public interested in aviation. The scope of the dictionary has been arranged to include
popular as well as scientific and technical terms, also symbols and abbreviations
used in aeronautical periodicals and text -books. As a whole the terms are clearly
explained, although in some cases improvements might be made. Thus " camber "
is defined as " the convexity or rise of a curve of an aerofoil from its chord usually
expressed as the ratio of the maximum departure of the curve from the chord as a
fraction thereof." This is not very illuminating to the non -technical man, and in
any case there should be cross references to " aerofoil " and " chord," both of which
terms are explained in their proper place.

The definition of " airplane " too, is not very satisfactory. It is said to be the
" Anglicised form of aeroplane,' a term used by the Admiralty and Daily Mail."
The word is largely used in the United States, which fact should certainly not be
ignored.

We notice certain omissions which might be rectified in subsequent editions.
For instance, although the " L.V.G." and " Fokker " machines are explained, we
cannot find any reference to the Gotha or Albatros types-quite an inexcusable
omission, seeing that the book is dated December, ro17.

The Purchase of Books for Readers
THE Publishers of THE WIRELESS WORLD are pleased, at all times, to obtain for

readers any of the publications reviewed in these columns, as well as books on all
technical subjects. Orders should be accompanied by a remittance covering the
full cost of the book and postage. Should the amount forwarded exceed that
required, the balance will be returned to the sender.
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ON February 11th last the Head Office Staff of the Associated Marconi

Companies met together for the purpose of making a presentation to Mr. and Mrs.
Godfrey Isaacs on the occasion of their silver wedding. The gift, which took the
form of a handsome Georgian tea service in silver, was handed to Mr. Isaacs on behalf
of the staff by Senatore G. Marconi, G.C.V.O., and Captain Sankey, R.E. In a short
speech Captain Sankey said that the gift was a unanimous expression of the regard
in which the staff held Mr. and Mrs. Isaacs, the former both as an employer and
friend and the latter for her interest in the social activities and sports.

Senatore Marconi, who was not expected to be present, managed to find time
among his multitudinous duties to attend the presentation, and in a moving speech

CAPTAIN SANKEY, F.E., HANDS THE GIFT TO MR. AND MRS. ISAACS.



64 THE WIRELESS WORLD ]
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spoke of his own kindly regard for Mr. Isaacs and said how pleased he was to be
associated with the staff in their tribute. Mr. Isaacs in reply said that he was at a
loss how to express his emotions on receiving such a splendid gift from the staff.
During the time he had been associated with the Marconi Company he had learnt to
hold in high esteem those who were working with him, and he thanked them most
sincerely for this gift. Mrs. Isaacs followed with a happy little speech, and on
Captain Sankey calling for three cheers for Mr. and Mrs. Isaacs these were given
with a heartiness which could not be mistaken. The staff, feeling that three cheers
were scarcely enough to celebrate the occasion, followed with three more just as
hearty and the little ceremony terminated.

DOVER PATROL' LOSSES.

Fronitover we learn with regret of the death of Warrant Telegraphist Francis
Gordon Linwood, who was killed in action with enemy destroyers on February 15th.
Aged 30 years, he received his wireless training at the British School of Telegraphy,
Clapham Road, and joined the staff of the Societe Anonyme Internationale Tele-
graphie Sans Fil in 1910, subsequently serving on German, Dutch and Spanish
vessels, as well as at the Cadiz Station and in the Brussels Office. He had left the
Marconi Service prior to the war, but, although far from strong, he volunteered for
naval service in November, 1914, serving first on an Admiralty collier with the
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Fleet during the Falklands Battle, afterwards on
vessels of the Dover Patrol, where he had many
times seen action with the enemy. He was buried
at Teddington on February 22nd with full naval
honours, a party of about 200 officers and men being
in attendance. His loss is keenly felt by his fellow
wireless officers of the Dover Patrol, with whom he
was extremely popular.

Harold Fielding, a wireless operator on one of
the mine -sweepers in the Dover Patrol, who was
killed in action on February i5th, was the son of
Mr. Ernest Fielding, of Hugh Oldham Drive, Lower
Broughton, Manchester. In December, 1915, he
enlisted in the R.N.V.R., and at the time of his death
was in his 22nd year.

Wireless Operator Gilbert Lambert, R.N.V.R.,
formerly on the staff of the Folkestone Electricity Supply Co., Ltd., and Wireless
Operator C. S. Harrison, a student at the Royal Technical Institute, Salford, were
both killed in the enemy raid on the Dover Patrol of February 15th. All wireless
men will join with us in expressing sympathy with the parents and relatives of
these gallant young men.

GOOD WISHES.

Senior operators of the M.I.M.C. Co., Ltd., will be interested to read of the marriage
of R. Jones, who was with the Company from 1910 until last summer, when he was
transferred to the R.N.V.R.

The marriage took place in London early in February, the bride, formerly Miss
Millicent Watson, of Brisbane, Queensland, returning with her husband to Scotland,
Mr. Jones being stationed at one of the Admiralty stations there.

KILLED IN ACTION.

Members of the staff of Marconi's Wireless
Telegraph Co., Ltd., will be sorry to hear of the death
of Phillip Hugh Soorn, who was killed in action on
February 2nd. Mr. Soorn, who prior to the war was
engaged as a wireless operator at the Towyn wireless
station, joined the forces on their mobilisation, rising
to the position of staff sergeant. He was wounded
during a bombing raid and never regained conscious-
ness, passing away after a few hours. He was held
in high esteem by all with whom he was associated,
and we take this opportunity of expressing our
sympathy with this gallant soldier's parents in
their grief. STAFF-SERGT. P. H. SOORN, R.E.
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POSTHUMOUS AWARD.

Among the recipients of war honours at a distribution at Leeds recently was
Mrs. Bradley, who received the D.S.M. awarded to her son, Walter Edwin Bradley,
Chief Petty Officer (2nd grade), R.N.A.S., who was killed in a seaplane on December
ibth, 1916. Mr. Bradley was engaged at the wireless station of Las Palmas from
1912 to 1914 and afterwards entered the R.N.A.S. in the wireless section. Mr.
Bradley was very popular in the Marconi Service, and the senior men who will
remember him in pre-war days will be proud of the recognition accorded to their
colleague.

MILITARY APPOINTMENTS.

The following have been appointed Acting Captains in No. 3 Wireless Signal
Squadron of the Indian Army :-Lieut. F. J. Foxlee (Indian Army Reserve of

Officers), Lieut. B. M. Peek (Hampshire Regiment),
Sec.-Lieut. R. A. E. Blake (Hampshire Regiment),
Sec.-Lieut. B. Mead (Hampshire Regiment).

MISSING.

We learn from the Bury Guardian that Clarence
Richardson, wireless operator, R.N.V.R., was on
a boat sunk recently. He has since been missing,
and in the circumstances it is feared that he has
been drowned. Richardson, prior to joining: the
wireless service, was a railway goods clerk. He
was 18, and was a patrol leader in the 14th Bury
Troop of Boy Scouts. His father, Private William
Richardson, was killed in September last.

WOMEN'S SERVICE.
The accompanying photograph shows Miss

F. K. West, a recent recruit to the W.A.A.C. from
the staff of Marconi's Wireless Telegraph Company,

Miss West is the third of this Company's staff to join the forces.

A WELL EARNED AWARD.
We are glad to announce the award to Air Mechanic J. H. Holdershaw, R.F.C.,

of the Distinguished Conduct Medal. Holdershaw, who stuck to his wireless post in
the face of violent attack, had his aerial blown to pieces nine times in one day.

MENTIONED IN DISPATCHES.
In the London Gazette for March 7th the following wireless men are mentioned

in dispatches :-Second Lieutenant J. A. Cooper, Lance -Corporal A. C. Diver,
Sergeant G. S. Little and Sergeant A. Porteous, all of the wireless section of the
Royal Engineers attached to the East African Forces.

DEATH OF A WELL KNOWN OFFICIAL.
We regret to announce the death of Commander A. Houghton, R.N.R., President

of the Mercantile Marine Service Association. Commander Houghton, who had been
suffering from ill -health for some time, made his last appearance in public on November
loth, presiding over a meeting of the Council of the Association.

MISS

Limited.

F. K. WEST.
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NOTE.-This section of the magazine is placed

at the disposal of all readers who wish to receive
advice and information on matters pertaining
to both the technical and non -technical sides of*
wireless telegraphy. There are no coupons to
fill in and no fees of any kind. At the same
time readers would greany facilitate the work of
our experts if they would comply with the
following rules: (i) Questions should be num-
bered and written on one side of the paper only,
and should not exceed four in number. (2)
Replies should not be expected in the issue
immediately following the receipt of queries, as
in the present times of difficulty magazines have
to go to press much earlier than formerly. (3)
Queries should be as clear and concise as
possible. (4) Before sending in their questions
readers are advised to search recent numbers to
see whether the same queries have not been dealt
with before. This will save us needless dupli-
cation of answers. (5) The Editor cannot
undertake to reply to queries by post, even when
these are accompanied by a stamped addressed
envelope. (6) All queries must be accompanied
by the full name and address of the sender, which
is for reference, not for publication. Queries
will be answered under the initials and town of
the correspondent, or, if so desired, under a
" nom -de -plume." (7) During the present restric-
tions the Editor is unable to answer queries dealing
with many constructional matters, and such
subjects as call letters, names and positions of
stations.

C. C. G. (Musselburgh).-(i ) Your first
question is of a constructional nature and there-
fore cannot be answered during the war. (2)
The effect you mention is one of many to be
obtained with sensitive receivers. If you will
carefully examine the chart of connections, you
will see that there is a capacity path to earth
through the crystal if connected in the way you
mention. Signals so received are, of course,
untuned.

AMPLIFIER (Newport Pagnell).-The address
you ask for is Marconi's Wireless Telegraph
Company of Canada, Ltd., Shaughnessy Build-
ing, 137, McGill Street, Montreal.

E. C. (Kingston-on-Thames).-In the event
of an operator losing his effects at sea as the
result of enemy action, compensation may be
paid by the Board of Trade up to a maximum
of ..f.5o. Application must be made to a Board
of Trade Shipping Office for a claim form.
This insurance costs the operator nothing.

H. W. L. (Rotherhithe).-(i) Each circuit of
the receiver (and this includes the aerial) must
be tuned to the particular wave -length it is
desired to receive, unless the station from which
signals are being received is fairly close, when
with tight coupling oscillations may be forced
upon the receiver irrespective of its tuning.

(2) Inductance is in centimetres. (3) Whether
an L or T aerial is erected on board ship
depends usually upon the position of the cabin
and the convenience of arrangements. For a
given length of wire the L aerial has greater
inductance as the inductances of the two arms
of the T aerial are in parallel. An L aerial
with a long top is directional both for trans-
mitting and receiving, signals coming in
strongest from the direction away from the free
end. Unless, however, the top of the L aerial
is long in relation to the down lead this effect
is not very noticeable.

Boa (Stroud Green).-(i) At the present
time there are no publications devoted entirely
to Continuous Wave Telegraphy. The Wire-
less Press, Ltd., will shortly issue a volume
devoted exclusively to the subject, and an
announcement will appear in our pages in due
course. (2) Normally the age limit of the
Marconi Company is 25, but at the present
time, owing to the requirements of the Military
Service Act, men are not accepted above the
age of 18 years unless, of course, they are
ineligible for the Army. Such a man with the
qualifitations you mention would probably be
accepted immediately by the Company, pro-
vided he passed the Company's doctor. His
training would then be completed in the
Marconi Company's own school. Application
should be made to the Traffic Manager, The
Marconi International Marine Communication
Company, Limited, Marconi House, Strand,
W.C.2.

G. T. S. (Hounslow).-(I) The doctor's fee
for the medical examination of the Marconi
Company's students is ios. 6d. It is necessary
that applicants should be tested by one of the
Company's own doctors. (2) A mess suit is
not essential to an operator's outfit. With
regard to the second part of your question, we
would refer you to the notes on this subject
which appeared in March, and would suggest
that you consult your local tailor.

W. D. (Beeston).-Both the purchase and
possession of wireless apparatus are prohibited
to amateurs at the present time, and therefore
you would not be permitted to purchase the
set to which you refer. We would advise you
to spend your spare time in studying the theory
of wireless telegraphy in preparation for the
time when amateur experimentation is again
permitted.

E. N. S. (Blackpool).-(i) The vacancies in
the Marconi Company's service are for men
to go to sea as wireless telegraphists. In
practically all cases appointments to land
stations are given after some years of service
on board ship. (2) The Elementary Principles
of Wireless Telegraphy is a more suitable book.
Please see Rule 5 at the head of this section.



68 THE WIRELESS WORLD [APRIL,

A. G. B. (s.s. -).-(1) We have heard of
several cases similar to that you describe, on
ships wired on the two -wire system without an
earth return, and the trouble is usually due to
a leakage to earth from the dynamo. Some-
times, too, there is a leakage from one of the
lampholders. From the fact that there is one
noise per revolution of the dynamo we should
think that there is a " flat " on the com-
mutator,which gives a little sparking, although
not sufficient to show on inspection. (2) We
are always pleased to consider articles for
publication to be paid for at our standard
rates. Many thanks for the cutting attached
to your letter, which is very interesting.

B. W. F. (Leeds) does not send his full
name as stipulated in our rule No. 6. On the
receipt of this we will give him the information
he desires.

L. A. (Ipswich).-There are wireless sections
connected with the Royal Flying Corps and
the Royal Engineers, for both of which the
men are trained by the Army authorities.
You should apply to the local recruiting office
for particulars of how to join these sections,
and as you are not yet 18, it will, of course,
be possible for you to volunteer for such work.

L. H. (Tod).-We would advise you not to
attempt to construct the apparatus you
mention, as it would be difficult to prove that
it was not intended for wireless work.

" NAVIGATION " (London).-You do not say
whether the appointment you desire is in the
naval service or on the staff of a commercial
company. Coast station appointments in the
naval service are usually made from the
ranks of experienced naval radiotelegraphists,
and it is highly improbable that such appoint-
ments could be gained by a new recruit to the
service. The Marconi Company's land stations
in Great Britain are at present being used for
Government work, and, in any case, positions
in them are reserved for experienced men.

D. 0. G. (Ashton-under-Lyne). - Coast
station appointments, as mentioned above, are
reserved for experienced men, and, in view of
your age, we do not think that you would be
able to qualify for an appointment as a wire-
less engineer.

A. B. (B.E.F.) sends no name on his query,
and it therefore cannot be answered.

W/T (B.E.F.), who has practical experience
with wireless apparatus with the Forces,
wishes to know whether he can sit for the
Postmaster -General's Examination by taking
a correspondence course. Answer : A good
correspondence course can teach our corre-
spondent sufficient theory to pass the theoretical
side of the examination, and if he can send and
receive not less than twenty words a minute

he should be able to pass the telegraphic side.
The Postmaster -General's Certificate certifies
that.the operator " is able to adjust the appara-
" tus ordinarily used in some well-known
" system of wireless telegraphy, so as to suit
" the varying conditions of working, without
" using excessive transmitting power, and has
'ran efficient working knowledge of the
"regulations applicable to the exchange of
" radiotelegraphic traffic." From this our
correspondent will be able to judge whether
he has sufficient knowledge to pass the practical
side. With regard to question 3 in our
correspondent's letter, asking whether in the
event of his obtaining a First -Class Post-
master -General's Certificate he would have a
chance of success in the Marconi service, we
can, of course, offer no opinion, as no one knows
what the conditions will be on the termination
of hostilities.

" A MECHANIC " (Edinburgh).-The fact
that you do not possess the Postmaster -
General's Certificate would prevent you
obtaining employment as a seagoing wireless
operator. Without any more particulars re-
garding your other qualifications we cannot
pass any opinion upon your prospects of
obtaining other wireless employment.

A. 0. C. L. (Grantham).-You are quite
correct in your statement, and we must thank
you for bringing the error to our notice. It is
strange that it has never been remarked before.

THIS MAGAZINE CAN BE SENT
FREE TO OUR TROOPS ABROAD BY
LEAVING IT AT A POST OFFICE.

APARTMENTS, special terms to Marconi Students only,
15 minutes by tube to " The Strand," good table, ex-

cellent references, 16/6 per week inclusive.-MRS. BARRY
YORKE, 22 Hogarth Road, Earl's Court, London, S.W.5.

OPERATORS' WHITE UNIFORM SUITS, nearly new.
Tro isers 4/6. Coats 6/6. Folding Camp Bedstead 16/6.

ROMILLY, 70 Burdett Avenue, Westeliff-on-Sea.

Mint YEAR -BOOK OF WIRELESS TELEGRAPHY
1 & TELEPHONY.-We have had the opportunity of

securing a few copies of earlier issues and can offer them as
follows -
1914 edition, 12 copies only, 3/- post free United Kingdom ;
4/- Abroad.
1915 edition, 41- United Kingdom ; 5 /- Abroad.
THE WIRELESS PRESS, LTD., Marconi House, Strand,
London, W.C.2.

PECIMEN COPIES. - We shall be pleased to send
0 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.2.

The simplest method of obtaining " THE
WIRELESS WORLD" Place a

standing order with your newsagent
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PELMANISM.
" The Little Grey Books."

0 books have achieved greater popularity during the war than " the little grey books,"
as they are affectionately called.

Soldiers pore over them in the trenches ; sailors con them in their brief intervals of leisure
in the Grand Fleet ; business men and women consult them at every possible opportunity ; lawyers,
doctors, and students declare them to be an ever -ready source of help, stimulation, and encourage-
ment.

In fact, everybody is studying these wonderful " little grey books " in which the principles
of Pelmanism are so interestingly explained : "Pelmanism "-that extraordinary new force in
modern life-the " cardinal factor of success," to quote Truth's telling phrase.

If you do not know the " little grey books," if you are not a Pelmanist, you should hasten to
make up for lost time. " Nobody who has not studied these books." says an ardent Pelmanist,
" can conceive the immeasurable benefits resulting from them."

" A single one of them would be cheap to me at a hundred pounds," declares a solicitor. " As
a direct consequence of them I gained a step in promotion," writes a Lieut.-General.

A General writes from France : " The importance of the Pelman Course can hardly be
exaggerated. I agree it should be nationalised."

Many clerks, shop assistants, and salesmen tell how they doubled and trebled their incomes
as the result of a few weeks' study of the Pelman Course. Tradesmen tell of " record turnover "
and roo per cent. and zoo per cent. increase in profits. The latest batch of reports from Pelman
students (including men and women of all occupations in life) show that less than one per cent.-
not one in a hundred-failed to gain substantial advantages from the Pelman Course.

And all at the price of half an hour or so a day for a few weeks I It sounds too good to be
true ; but there are thousands of letters to prove that it is absolutely true. There is not a class, not
a business or trade or profession in these islands in which Pelmanism has not proved itself a wonderful
help to success. That is to say, a means of increasing efficiency and developing " braininess " to
such a degree that promotion and a bigger salary follow as surely as night follows day.

Women are particularly keen on Pelmanism ; it has proved such an enormous help to them in
" getting on " in business. Many of them describe it as " the best investment I ever made."

Moreover, they find it a truly fascinating study. " I am genuinely sorry the course has finished.
I have found it so absorbingly interesting as well as profitable." These are the exact words used by
students of the Pelman Course.

Truth has lately made another report upon the progress of Pelmanism amongst various classes,
and confesses it would be impossible to name a business, profession, or vocation in which there
were not hundreds of Pelman students.

Army and Navy officers are very " keen on Pelman " ; 48 Generals, so Admirals, and over
6,000 other officers are studying the course, as well as thousands of rank and file. A large number
of readers of THE WIRELESS WORLD and other leading journals have taken it, and have already
profited by it in income and position.

The directors of the Institute have arranged a substantial reduction in the fee to enable the
readers of THE WIRELESS WORLD to secure the complete course with a minimum outlay.

To get the benefit of this liberal offer application should be made at once by postcard to the
address below.

IMMEDIATE BENEFIT.
" Benefit," says " Truth," " is derived from the very first, and this is the general experience of

the vast majority of the students. Almost before they are aware of it the brain is being set methodically
to work on the lines which will bring out its full capacity."

OVER 250,000 MEN AND WOMEN.
The Pelman Course has already been followed by over 250,000 men and women. It is directed

through the post, and is simple to follow. It takes up very little time. It involves no hard study.
It can be practised anywhere, in the trenches, in the office, in the train, in spare minutes during
the day. And yet in quite a short time it has the effect of developing the mind, just as physical
exercise develops the muscles, of increasing your personal efficiency, and thus doubling your all-
round capacity and income -earning power.

A full description of the Pelman Course, with a complete synopsis of the lessons, is given in
" Mind and Memory," a free copy of which (together with Truth's special supplement on " Pel-
manism ") will be sent post free to all readers of THE WIRELESS WORLD who send a postcard to
The Pelman Institute, 145, Wenham House, Bloomsbury Street, London, W.C.I.
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Telephone-Avenue 2995. ESTABLISHED 1818. Telegrams: Milraysom, London

Contractors to H.M. Government and the Principal Steamship Lines, etc.

MILLER, RAYNER & HAMM, 1.".
Naval, Military and Shipping Outfitters.

OFFICERS' UNIFORMS FOR ALL
BRANCHES OF THE SERVICE.

Complete Outfits for the Navy, Army,
and the Mercantile Marine.

Regulation Uniform for Marconi
Officers.

Head Offices -110, Fenchurch Street, LONDON, E.C.3.
LIVERPOOL -24, Lord Street. SOUTHAMPTON -35/6, Oxford Street.

South Wales
Wireless College, Ltd.

St. Mary Street, CARDIFF, and
Castle Street, SWANSEA.

Our Colleges are fitted up entirely
by the Marconi Co. with 1 kw.
installations. All our instruc=
tors have First=class Certificates
with practical experience in
Navy, Army, and Mercantile
Marine. We have sent from our
Colleges during 1917 over 200
Students to good permanent
positions at good salaries.
Day and Evening Classes are
held, and we have special terms
for Students entering with a
good Knowledge of the Morse
Code for a short course. Situa=
tions are WAITING our Stu=
dents immediately they qualify.
Call or write for Prospectus.

ESTABLISHED 1809

NORTH BRITISH
& MERCANTILE
INSURANCE COMPANY

FIRE LIFE
ACCIDENT ANNUITIES

MARINE

Funds £23,800,000

Chief Offices:
LONDON : 61 Threadneedle Street, E.C.2

EDINBURGH: 64 Princes Street.

Please mention " The Wireless World " when writing to Advertisers.
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THE BRITISH SCHOOL OF TELEGRAPHY, LTD.,
179, Clapham Rd., London, S.W. 'Phone: BRIXTON 215.

EXPERT TRAINING FOR YOUNG
GENTLEMEN (15-25) IN INLAND,
CABLE, & WIRELESS TELEGRAPHY.

THIS old -established and up-to-date School is recognised by the War Office,
Admiralty, Wireless Telegraph and Cable Companies as a training centre for

Operators for their Services.
GOOD APPOINTMENTS are open to our students as soon as qualified, the
demand for Skilled Operators in all Services being greater than the supply.
SPECIAL COURSES for men desirous of entering the Royal Flying Corps,
Royal Engineers, Royal Naval Reserve and Royal Naval Volunteer Reserve
(Telegraph Sections).
SPEED PRACTICE for improvers daily and three nights weekly.
SPECIAL SHORT COURSE suitable for men wishing to obtain Government
Certificate and enter the service of the Marconi Co.
At several recent Government Exams. all candidates obtained 1st Class Govern-
ment Certificate.
No Branches or Postal Tuition. Fees moderate. Write for Prospectus.

A. W. WARD (Manager).

ENTER
THE

Nis

L4,41) it\us

\I 7

WIRELESS
SERVICE

and see the World.
These are the only Schools in Great Britain fitted
with complete standard Marconi, Poulsen and

Telefunken Installations.
Day and Evening Classes. Complete Course
for the Postmaster -General's First -Class Cer-
tificate. At two recent Examinations 100 per
cent. of our Day Students obtained the Post-
master - Generars IRST-CLASS Certificate

of Proficiency in various systems.

NORTH - EASTERN SCHOOLS
OF WIRELESS TELEGRAPHY
22 Blenheim Terrace, LEEDS.
Central Chambers, High Street,

SHEFFIELD.
18 Eldon Square,

NEWCASTLE -ON -TYNE.
WRITE NOW FOR ILLUS-
TRATED PROSPECTUS.

REGARDING MARCONI UNIFORMS
A CUSTOME 2 WRITES:-

" The uniform arrived in quick time,
fits well, and is very satisfactory."

1F you are requiring a complete Sea Outfit
Paterson's have made a special study of the

requirements of Marconi officers, and guarantee
correct regulation style. You should call and see
their splendid range of superior cloth, the smart
high-class make, the perfect fit and finish, and
exceptional value.

UNIFORM 65/- 75/- 85/- & 65/-
SUITS Complete in every detail

BRIDGE 55/- 65/- 75/- & 85/-
COATS Perfect Fit Guaranteed

REGULATION 35/- 45/- & 55/-
AINCOATS Oilskins & Waterproofs

SPECIAL ATTENTION TO POST ORDERS
Write to -day for scientific self -measurement form

pJ. & M. PATERSON  LIMITED
NAVAL AND MARINE TAILORS

ATERSON
301 ARGYLE ST., GLASGOW
Specially Recommended for Good Honest Value

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



xiv THE WIRELESS WORLD-Advertisements [APRIL, 1918

The WIRELESS POCKET
BOOK & DIARY, 1918
IN BLACK OR GREEN MOROCCO -GRAIN LEATHER CASE, 3/3
IN BROWN MOROCCO -LEATHER CASE . . . 6/3

SENT POST FREE TO ANY PART OF THE WORLD.

ONLY A LIMITED NUMBER AVAILABLE.
ALL ORDERS EXECUTED STRICTLY IN ROTATION.

THIS DIARY CONTAINS :

TABLES FOR CALCULATING TOLLS ON MESSAGES,
FOREIGN EXCHANGE TABLES,
WIRELESS STATIONS ON MAIN OCEAN ROUTES,
DIAGRAMS OF SHIP INSTALLATIONS,
LOCAL TIME AT BRITISH, COLONIAL AND FOREIGN

PORTS, ETC., ETC.

A SHORT COURSE IN

ELEMENTARY MATHEMATICS
AND

Their Application to
Wireless Telegraphy

By S. J. WILLIS.
Price 3/6 net. Post Free 4i -

Logarithms
Geometry
Algebra
Trigonometry
Vectors

CONTENTS 

Use of Squared Paper
Solutions to Examples
Useful Constants
Tables, Etc.

THE MAINTENANCE

OF

WIRELESS TELEGRAPH
APPARATUS

By PERCY W. HARRIS.
Price 2/6 net. Post Free 2/10

An Up -to -Date Manual full of

Practical Hints and Explanations.

Diagrams of all Ship Installations from
K.W. to 5 K.W.

THE WIRELESS PRESS, LTD.
MARCONI HOUSE, STRAND, LONDON, W.C.2

Please mention " The Wireless World " when writing to Advertisers.
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UNIFORM SUIT

Harvey Robertson

17 London Street
(Facing Fenchurch Street Station)

HOSIERY DEPT., 15 London St.
OUTFITTING DEPT., 16 London St.,

LONDON, E.C.
TELEPHONE-AVENUE 2200.

Business hours, 9-5,
Saturdays, 1.30.

Book to Mark Lane or Fenchurch Street Stations

TAILORS, OUTFITTERS,
HOSIERS, AND TRUNK

MAKERS

SPECIAL PRICES
FOR

SENIOR OR JUNIOR OPERATORS.

j Uniform Serge Suit, fine quality,
complete, gold lace and
buttons ...   70/ -

Best Quality Cloth Uniform Suit,
gold lace and buttons ...126/ -

Bridge Coat, gold shoulder straps
and buttons, complete ... 70/-

Naval Cloth Cap, Badge and Band 10/-
Senior gold lace Cuffs ... 7/-

f1 ,, Epaulettes 4/ -
Junior Epaulettes . 3/ -
Badges ... ... ... ... 3/ -
Buttons, large ... per doz. 2/ -

small ... 1/ -
White Suits ... ... 12/6

WE HOLD THE LARGEST STOCK
OF WHITE SUITS IN LONDON.

Send for our List

HARVEYS'
MESS SUIT

Facing Fenchurch Street Station.

BRIDGE COAT

PATROL SUIT

ACKNOWLEDGED TO BE THE BEST HOUSE FOR THE WIRELESS OPERATOR.

Please mention " The Wireless World" when writing to Advertisers.
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and Outfits, and High-class,
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An unqualified Guarantee
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Send to -day for booklet
Self -measurement Form.
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'Phone: BRIXTON 780.

TAILOR BY APPOINTME NT TO THE LEADING
SHIPPING, WIRELESS AND CABLE COS.

5 Stockwell Road, Clapham
LONDON, S.W.9
Established a Quarter of a Century

P.S.-State Requirements in detail and mention Rank

El PBE 1111 1 11111 eaeas
Please mention " The Wireless World" when writing to Advertisers.



1

THE WIRELESS WORLD-Advertisements xvii

Alternating and Continuous Current
GENERATORS AND MOTORS

PROTECTED TYPE C.C. MOTOR

GENERATORS & SELF-CONTAINED
OIL AND STEAM GENERATING PLANTS
FOR WIRELESS AND SHIP LIGHTING

BATTERY CHARGING, &c.

Also Manufacturers of
HIGH FREQUENCY MACHINES

BOOSTERS SWITCHGEAR ARC LAMPS
CONVERTERS INSTRUMENTS PROJECTORS

PROMPT DESPATCH.

CROMPTON & CO., Ltd.
Telegrams :-
Crompton, Chelmsford CHELMSFORD. Telephone .-

161 Chelmsford
(3 lines)

....ATLANTIC.

..X
X COLLEGE
.

.
X OF

X
X Wireless and Submarine
X

XX
X Telegraphy, Cahirciveen.

Send your boy to the centre of the
X Telegraphic World, to learn Wire -
X

less or Submarine Telegraphy.
X
X Most Successful Tuition
X
X by fully qualified Staff.
X
X Students can qualify for shore appoint -
X ments, as the College is equipped with the
N most complete and up-to-date Wireless
NPlant in Ireland-an exact facsimile of
X Shore and Ship installations.
X
X
iiIllust,-ated Prospectus on application to
X
X
X

XXXXX
X

X
X

X
x

X

X

X
X
X

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

M. M. FITZGERALD, A.M.I.E.E.,
Principal.

Simplex Indication Signs
can be supplied in Antique Brass,

real Bronze, or Nickel Plated

Designs to Engineer's specification
gladly submitted

SIMPLEX CONDUITS, LTD.,
GARRISON LANE,
BIRMINGHAM

Please mention " The Wireless World" when writing to Advertisers.
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OF WIRELESS TELEGRAPHY  LTD
HIGH STREET MANCHESTER

WIRELESS OPERATORS
WANTED

A WIRELESS
TRAINING

YOUNG MEN TRAINED for service in Navy, Mercantile
Marine, Flying Services, Royal Engineers, &c. Tuition

at Manchester, Birmingham, Nottingham or by post. Each School
is equipped with a I i K.W. Standard Ship Set, etc. Day and
Evening Classes. Students may join at any time. Fees moderate.
For Illustrated Prospectus address your letter to the Principal,
Mr. J. R. Halliwell,

CITY SCHOOL OF WIRELESS TELEGRAPHY
61 HIGH STREET, MANCHESTER

County Chambers, 66i Corporation St., Birmingham
Guardian Chambers, 4 Bridlesmith Gate, Nottingham

For all fuels
and built in
many sizes.

Works :
PATRICROFT

LANCS.

NORRIS HENTY & GARDNER
LIMITED

87 Queen Victoria Street, London, E.C.4.

121 St. Vincent Street, Glasgow.
Milburn House, Newcastle -on -Tyne.
66 Scottish Temperance Buildings, Belfast.
701-802 Tower Building, Liverpool.

Please mention " The Wireless World" wizen writing to Advertisers.
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a sign
of excellence

in clothes
is the style, the fit, consistency Lin shape, combined with
its quality and hard-wearing virtues. I specialise for
Marconi Operators requiring the best high-grade ma-
terials, fashioned in correct naval cut, tailored by
skilled workmen, and guaranteed to give satisfaction,
at moderate prices.

UNIFORM REEFER SUIT. X BRIDGE COATS.
In Hard-wearing Cloth, with 75/- X Well cut and tailored, with 75/ -

lace and buttons ... lace and buttons ...
Ditto, in a finer material 84/ - Ditto, better quality 84/ -
Ditto, in super cloth, the very

best to be had... ... 90/- x Ditto, in super cloth ... 95/ -
CAPS, BADGES, RUBBER OILSKINS, etc.-Prices on application.

By appointment official outfitters to the well-known City Wireless Schools of Manchester,
Birmingham and Nottingham. - - Also maker of Naval and Military Uniforms.

Write for Patterns of any of the above or for Illustrated List.

F. C. HALLIDAY, 52, Cannon Street, MANCHESTER.
Also 26. NEW BROWN STREET. MANCHESTER.

1

-mmissolt,

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

WESTERN 2696. 24 YEARS.

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES.

CABLE AND WIRELESS TELEGRAPHY.
PARENTS desirous of placing their sons in either of the above Services and of

affording them the best training facilities should apply for particulars of Courses
and the methods of instruction which place this Institution in the first rank.

Cable Telegraphy offers at the present time excellent prospects to youths from
14i to 15i years of age, and the College has exclusive facilities for obtaining
pasts for qualified students in the leadirg Cable Companies at commencing
salaries of £140 to '200 per annum, with yearly increments of £12 to £25, with
ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents,
Managers, etc.

In the Wireless Telegraph Service candidates are eligible for admission to
the College up to the age of 17 years and 11 months, exemption being obtainable from
Military Service until the age of 18 years and 3 months is reached. In this branch
special short courses have been arranged for students approaching Military age.

No Correspondence Classes or Branches.

DAY AND EVENING CLASSES.
An Illustrated Prospectus containing all information will be firwarded on application to

THE SECRETARY (Dept. H), z6z Earl's Court Road, Earl's Court, London, S.W.S.

Please mention " The Wireless World" when writing to Advertisers.
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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
City Branch

271-274 HIGH HOLBORN
- 41, 43 LUDGATE HILL

137-140 TOTTENHAM COURT RD., 256 EDGWARE RD., &c.

As.rziar,wwicoimr i,"000NRA.Amoroarow.wTO
YOUR TECHNICAL TRAINING now will secure your early advancement in the " TRADE -BOOM" ahead.

The " U.E.C." METHOD OF INDIVIDUALISED CORRESPONDENCE TUITION will effectively train you in any
branch of Engineering. EXAMINATION COACHING our Speciality!

EXPERT PREPARATION
by CORRESPONDENCE

with a MINIMUM of
Expense and Energy

for the
A.M.I.E.E.
G.I.Mech.E.
A.M.I.M.E.
A.M.I.C.E.
Also for the

Stud.Inst.C.E.
Assoc. Mining E.E.

PROFESSIONAL
COACHING

in all branches of
Electrical (D.C. and A.C.),

Mechanical and
Civil Engineering,
Special Courses In

Draughtsmanship,
Practical Mathematics

and
Calculus for Engineers.

and the Examinations

requirements.

0, OA/
441-

e....

7' Special facilities for

Telephony, Telegraphy-
Land, Submarine - and

Mining; Metallurgy;

HEATING, LIGHTING,

Electro-Metallurgy,

VENTILATION

"Wireless"
leading to the Degree

B.Sc.Engg.

Also for BOB.,.. B.O.T.,
Government Departmen-
tal Exams., etc. COM-
PLETE MEDIUM and RE-
VISION COURSES in each

Send NOW (saying what interests you) tor the " 1J.E.O." No. 7 PROSPECTUS FREE. It explains everything,
describing over 50 ..U.E.C." Specialised Courses, and showing how 'U.E.C." Individualised Correspondence

Foreign and Colonial
Students.

subject involved.
Right In line with official

i

Tuition will help you, wherever you are. U.E.C." GUARANTEES the Proficiency of every Student.
NINE YEARS of SUCCESSES. Elastic Payments. Strict Privacy. EXPERT ADVICE FREF,

WRITE now to-SECRETARY'S DEPARTMENT, UNIVERSITY ENGINEERING COLLEGE,
3 St. Mark's Crescent, Regent's Park, LONDON, N.W.

11, www....." mow.........."44,..k"...0.~^0........I
Please mention " The Wireless World " when writing to Advertisers.
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HENLEY'S
CABLES

11
E.: VERY type of Electric Cable that has

ever been used has, at one time or
another, been manufactured by us. Many
types were made first by us. Our regular
manufactures range from the finest dynamo
wires to the heaviest Armoured Cables. You
should ask us to quote for your requirements
in any class of Electric Cable.

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

BLOMFIELD STREET
LONDON, E.0

xxi

ACCUMULATORS
FOR WIRELESS & EXPERIMENTAL WORK.

' ELECTRICAL
tSTORAGE Cr

LIMITER

London office. CLIFTON JUNCTION
39 Victoria St.. S.W 1 MANCHESTER I

THERE IS
NO

BETTER
VALUE

offered in

UNIFORMS
and

OUTFITS
FOR MARCONI

SERVICES.

MARCONI
UNIFORMS.

PRICES:
Suits to Measure ...from £2 10 0
White Suits ... 8 11
Gold Cuffs (senr.) per pair 7 0

(junr.) 3 11

Gold Badges... each 3 6 & 4 6
Shoulder Straps (senr.)

per pair 4 6
(junr.)

per pair 3 6
Caps ... ... from 3 6

TERMS-CASH.
SAMPLES AND PRICE LIST

POST FREE.
Telephone: 139 Central.

- SELF & SON, 79 Fenchurch St.,
& RAILWAY PLACE, opposite Fenchurch St. Station,

LONDON, E.C.

Please mention "The Wireless World" when writing to Advertisers.
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AIGHT
FIRST AERO WEEKLY

-

In THE WORLD

8th Year

World's Premier
and

FIRST
AERO
WEEKLY
At all Bookstalls and Newsagents

every FRIDAY

HUMOUR IN THE ROYAL NAVY
Being a Volume of Cartoons drawn by

LIEUT. E. G. 0. BEUTTLER, R.N.V.R.
Price ONE SHILLING per copy, 1/3 post free.

Mr. Gossip in the Daily Sketch, says :-"Beuttler is
to the Navy what Bairnsfather is to the Army."

Orders can now be blaced with
THE SYREN AND SHIPPING, LTD.,

91 & 93 Leadenhall Street, LONDON, E.C.;
AND AT

GLASGOW : 166, Buchanan Street.
NEWCASTLE : Mosley Chambers.
LIVERPOOL: 28. Ashfield Road.
Hum.: 10a. Bishop Lane,

or with SMITH & SON'S BOOKSTALLS.

[APRIL,

" 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 of each month.

3d. Post free.
SOME USEFUL BOOKS.

Practical Lessons in
Metal Turning .. 2/4

Engineering Mathe
matins Simply Ex-
plained .. .. 1/9

Practical Dynamo and
Motor Construction 1/3

Practical Induction
Coll Construction 1/3

Petrol Motors Simply
Explained .. 1/3

Workshop Wrinkles
and Recipes

Small Accumulators.. 7d.
Electric Bells & Alarms 7d.
Electric Batteries .. 7d.
Small Dynamos and

Motors.. .. .. 7d.
Induction Coils for

Amateurs .. .. 7d.
Small Electric Motors 7d.
Alternating Currents 7d.
Windmills and Wind

Motors.. .. .. 7d.
Wireless Telegraphy

1/3 Simply Explained .. 7d.

Every Boy's Bool of Electricity, 2d.
Every Boy's Book of Engines, 2d.

Book List sent post free on receipt of card.
PERCIVAL MARSHALL & CO.,

66M FARRINGDON STREET, LONDON, S.C.

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.

The Telegraph & Telephone Journal
Monthly Journal devoted to the Telegraph and Telephone Service.

PRINCIPAL CONTENTS
Telegraphic Review of 1917.
How to Build Up Telegraph L iagrams. By

J. T. Monoghan.
New ustrian Telephone Tariffs.
Telegraphic Memorabilia.

OF THE MARCH ISSUE:
Editorials-

" Curiosity " Calls.
Flowers and Flagellations.

he Study and Development of the Individual in
a Telephone 1 xchange. By Violet Baldwin.

Annual Subscription : 4/6, Post Free. Single copies, 3d. (40. Post Free).
GENERAL POST OFFICE, LONDON, E.C.I.

Please mention " The Wireless World" when writing to Advertisers.
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Weston Miniature Precision D.C.
Instruments.

MODEL 268.

THIS Model normally indicates amperes, but
upon pressing the contact button the pointei

indicates volts so long as the button is held down.
Volt -Ammeters are very useful in all cases where

space is limited or where first cost is a material
factor.

The Switchboard form is well adapted for use in
electrolytic work, charging and discharging small
batteries, and for service in connection with D.C.
ignition systems.

It is suitable for all classes of work in which a
single instrument is sufficient for indicating either
potential difference or current.

The List Price of this Model is 23 12s. in all
standard ranges.

Model 268 Switchboard Volt -Ammeter. For full particulars write for List D 3.

Weston Electrical Instrument Co.,
Audrey House, Ely Place, Holborn, E.C.1

Telephone : Holborn 2029 Telegraphic and Cables : " Pivoted, London."

COUBRO & SCRUTTON
Head Office : 18, Billiter Street, London, E.C.

Telegraphic Address : Coubro, Fen. London.
Telephones : East 7, 716, 717.

Makers of

Wireless Masts and Accessories,
Engineers and Smiths, Founders,

Mast Makers and Riggers.

Contractors to : Admiralty, War Office, India Office, and
Colonial Governments.

Please mention " The Wireless World" when writing to Advertisers.
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If you have
applied for a

COMMISSION,

write us

for our

Naval

Kit

List.

[APRIL,

SAMUEL
BROTHERS,V
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 .OXFORD CIRCUS, W. 'Phone:4664 MAYFAIR.
(221 and 223 Oxford Street)END BRANCH

Standard Insulating
Varnishes & Compounds

Standard imigating specialities
are regularly lased by the lead.
irieg electrical manufacturing firms,
lighting and power stations, rail-
ways, etc., which constitutes
definite proof of their pr,ctral
utility

One gun does not
make an army
Neither does the original in.
sulation given by the makers
to electric plant afford com-

plete protection (or all

time Periodical coatings are
necessary, and the best varnish
is essential. That is why you
should use Standard Insulating
Varnishes and Compounds.

They are the finest obtainable.

Catalogue, and EApert adv.3 she.* necessary from

P1NCHIN, JOHNSON & CO., LTD.
MINERVA minus, BEVIS MARE,. LOEWE. .0

2200 k.w. Motor Converter
Snuck PEEBLES & CO., LTD., EDINBURGH.

g'4'6.Electrical
Experimenter

U-BOATS USE BALLOONS
FOB WIRELESS

Here is THE electrical
magazine for you. For
the Dabbler and the

How . to - make - it"
fiend. Chuck full of
experiments and the
latest electrical
doings. Non -technical
-in plain English.

Foremost author-
ity on Wireless in
United States.
200 Illustrations, 90 big
pages,over 100 articles.
One coPy will con-
vince you
Subscription rate 8/-

a Year.
SEND FOR FREE
SAMPLE COPY.
The ELECTRICAL
EXPERIMENTER,

254 Fulton Street.
New York City

OAK FLOORINGS

HARDWOODS FOR HIGH-CLASS JOINERY

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

BACK HILL LONDON, E.G.

Please mention " The Wireless World" when writing to Advertisers.
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MARCONI OUTFITS.
NAVAL UNIFORMS.

OFFICERS' SERVICE KIT.
Blue Serges & Naval Cloths guaranteed to stand

SUN OR SEA
ALL STUDENTS from ANY COLLEGE Requiring Uniform

should pay us a visit. Inspection and Price List Free.
Enquiries from members of the Marconi Company will convince
you that we are recommended for Cut, Workmanship and Finish.

OUR MUFTI DEPARTMENT
is complete with all the latest novelties and designs in Suitings and
Overcoatings, which can still be offered at our usual Moderate Prices.

URGENT ORDERS EXECUTED IN 48 HOURS.
Officers' Trench Coats & British Warms ready for Immediate Wear.

ETH ELus
MEMEMEIMINIMIENNI
Civil, Naval and Military Tailors,

200 & 201 STRAND, LONDON, W.C.
FACING LAW COURTS.

BRITISH SLIDE RULES for all Technical Calculations
"DAVIS-MARTIN" WIRELESS SLIDE RULE

SEND FOR LIST 99.

JOHN DAVIS & SON (Derby), LTD., All Saints Works, DERBY.

Manual of Wireless Telegraphy
FOR THE USE OP NAVAL ELECTRICIANS

By COMMANDER S. S. ROBI SO N, U.S. Navy

An Excellent Textbook for
Marconi Students. Recom-
mended by the leading
teachers. Cloth 8vo New Edit.
241 pp. Illustrated, 8s. net
or 8s. 4d. Post free from
S. RENTELL & CO.. Ltd.
36 Maiden Lane, Strand,

LONDON.

" THE PRACTICAL ENGINEER "
ELECTRICAL POCKET -BOOK AND DIARY, 1918.

The following are the Sections under which the contents are grouped :
.I. Mathematical and other Tables. Units-H. Electrical Conductivity and Resistance-III. Electric Circuits and

Systems of Wiring-IV. Electric Testing and Testing Instruments-V. Measuring Instruments-VI. Magnetism and
Magnets -VII. The Continuous Current Dynamo-VIII. Alternating Currents-IX. Single-phase and Polyphase
Alternators-X. Synchronisers-XI. Transformers and Converters-XII. Rectifiers and Electric Valves-X1II. 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. Photometry and Illumination-XXIII. Electric Lamps-XXIV. Circuits, Switches and Fittings for Electric
Lamps-XXV. Electric Traction-XXVI. Mining-XXVIL 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-XXXIII. Wireless Telegraphy-XXXIV. Telephones-XXXV. Patents-XXXVI.
First Aid. Price in Cloth 1/4 net, post free; abroad, 1/6 net. Best binding, 1/10 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) 1 Gough Square, Fleet Street, London, E.C.4, England.

Telegrams: Tepucol Fleet, London. 'Phone: 1021 Holborn.

Please mention "The Wireless. World " 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 mention "The Wireless World" when writing to Advertisers.
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SOUTH AMERICA
WE ST INDIES
SPAIN PORTUGAL
PANAMA BERMUDA CENTRAL
AMERICA GIBRALTAR MOROCCO
ATLANTIC ISLANDS EGYPT
STRAITS CHINA JAPAN 3
THE ROYAL MAll STEAM PACKET@
18 MOORGATE STREET LONDON EC

L J

WHITE STAR
LINE
Fleet includes

LARGEST BRITISH STEAMER

1 Cockspur St., S.W.1, & 38 Leadenhall St., E.C.3,
London; and 30 James Street, Liverpool.

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 Cape Town
and Hobart (to tranship Australian passengers),

Passengers booked to 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, N.C.. or 62 Pall Mall, London, S.W.

CANADIAN PACIFIC
AND

ALLAN LINES.
LIVERPOOL, LONDON, BR STOL, AND GLASGOW

TO CANADA AND U.S.A.
Regular Service from VANCOUVER

TO JAPAN AND CHINA.
For Sailings, Freights, or Passage, apply :

CANADIAN PACIFIC OCEAN SERVICES, Ltd.
Managers and Agents,

14 Cockspur Street. S.W.1, and 103, Leadenhall Street.
E,C.3. LONDON; Royal Liver Building, LIVERPOOL;

or Local Agents everywhere.

CUNARD LINE
Aquitania & Mauretania

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

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

ORIENT LINE toAUSTRALIA
The Mail Service of the Commonwealth Government

PALATIAL 12,000 TON STEAMERS
With Cabines de Luxe, having Private Sitting
Rooms and Bathrooms attached, Single -Berth
Cabins. Elevators. Laundries, Winless Telegraphy.

TRAVEL IN LUXURY
Through Bookings to all Ports in AUSTRALIA.

TASMANIA and NEW ZEALAND.
nitonagers: F. Green & Co. ; Anderson, Anderson & Co.
FENCHURCH AVENUE, LONDON.
West 6nd Office: 28 Cockspur Street, S.W.

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.

ANCHOR DONALDSON LINE
Weekly Sailing, from GLASGOW to

QUEBEC and MONTREAL (In Rummer).
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 speciallyconstructed
to cater for Cabin and Third Cl... Passengers. No First
Class Passengers being carried, Cabin accommodation has
been erected in the steadiest part of the Steamers-viz., amid.
ships-and in consequence Promenade Decks, &c., for
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 Oarticulars carkly to-

ANCHOR DONALDSON, Ltd.
1 2/ 1 6 ST. VINCENT PLACE, GLASGOW

Please mention "The Wireless World" when writing to Advertisers.
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MarconiWireless
Installations.

Telegraph

Enquiries invited
Installations
any distance,

PORTABLE APPARATUS

In addition to Installations,
designed for

APPARATUS
SIGNALS By

SELF-CONTAINED
THE RECEPTION

WIRELESS

PRACTICE
IN TELEPHONE

PORTABLE
DECREMETERS

Write for Pamphlets

for Wireless
for communication
in any part of the

Telegraph
over

World.

PURPOSES.

has been
others :-

FOG

FOR
SIGNALS,

ASSIST

COILS,

requirements).

FOR ARMY

Special Apparatus
many purposes, amongst

FOR ACTUATING
WIRELESS 1 ELEGRAPHy.

RECEIVERS
OF TIME

COMPASSES TO
NAVIGATION.

BUZZERS FOR INSTRUCTION
MORSE SIGNALLING.

WAVEMETERS,
INDUCTION

etc., etc.

describing above (mentioning

MARCONI'S WIRELESS TELEGRAPH COMPANY, LTD.,
MARCONI HOUSE, STRAND, LONDON, W.C.

Telephone : 8710 CITY. Telegrams: EXPANSE, WIRE, LONDON.

Please mention " The Wireless World" when writing to Advertisers.
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MARCONI
WIRELESS
Telegraph Apparatus

for the

Mercantile Marine

OVER 95 7 OF THE

BRITISH VESSELS EQUIPPED
USE

THE MARCONI SYSTEM
Stations for Passenger, Cargo and other
Vessels supplied, installed and operated
under Yearly Maintenance Contract by
THE MARCONI INTERNATIONAL
MARINE COMMUNICATION Co LIP

Full particulars upon application
to the Company's Head Office at
MARCONI HOUSE
STRAND, LONDON, W.C.

Telephone: City 8710 (10 lines).
Telegrams: " Expanse Wire, London."

LIVERPOOL AGENTS: GLASGOW AGENTS:
JOSEPH CHADWICK & SONS MACNAUGHTAN BROS.

601 Tower Building 175 West George St.
LIVERPOOL GLAS GOW

Telephone: 487 Central Telephone: Central 3107.
NORTH EAST COAST:

THE MARCONI INTERNATIONAL MARINE COMMUNICATION
CO., LTD.

Milburn House, NEWCASTLE -ON -TYNE
Telephone : Central 1125.

Please mention " The Wireless World" when writing to Advertisers.
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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 HORN SEY .

1 East 42nd Street, NEW YORK, U.S.A.

The 'Stevens' Picture Signalling
Instructor. The apparatus consists of a box into the lid of
which is set a hand -painted picture of two Torpedo Boats (one
in the far distance) manoeuvring at night. Small holes are

pierced at the mastheads through which electric lamps
glow, the distant vessel having a smaller hole than the
other, thereby giving the required effect of distance.
Two silent keys are provided, each attached to long
flexible leads, which enables two operators to signal to
one another from their respective ships. The whole
packs into the box when not in use, and measure,
approximately 11" x 91". Price complete, 23/- post free,

SIGNALLING INSTRUCTIONAL INSTRUMENTS.

GRAHAM & LATHAM, Ltd., Dept. W, 104, Victoria St., London, S.W.1

Lamp and Buzzer Set This
instrument will be found invaluable for practising
reading Morse both audibly and visually. It com-
prises a Morse Key, Tuned Buzzer, Switch, and
Lamp Fitting ; mounted on a polished mahogany
box containing a 2i Volt Battery. Two Line
Terminals have been lately added, enabling it to
be used as a buzzer telegraph, Our principle of
silencing the beat of the key and providing a gradu-
ated adjustable light aperture should also be noted.
S121. Combined Set, as illustrated, 33/- post free.

Tel. Address- Telephone-
.' Gardlocket, London " 1650 Avenue (3 lines)

GARDNER, LOCKET & HINTON
LTD.

LONDON, CARDIFF, NEWCASTLE -
ON -TYNE, GLASGOW, ETC.

Quotations and Specifications
given for all descriptions of
Welsh and other Steam and

Manufacturing Coals.
Apply to Head Office :

3 FENCHURCH AVENUE, E.C.

LIVERPOOL VICTORIA LEGAL
FRIENDLY SOCIETY.

CHIEF OFFICE-ST. ANDREW STREET, LONDON, E.C.4

Invested Funds ... ... £6,800,000
Annual Income ... ... £2,200,00J
Invested in War Loan... ... £1,500,000

LIFE AND ENDOWMENT ASSURANCES AT
POPUL 4R RATES.
Liverpool Victoria Approved Society. - Our
numerous Branch Offices and Agents throughout the
Kingdom transact National Health Insurance.

ARTHUR HENRI, Secretary.

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

Always Specify N,C.S. Instruments
BECAUSE they are the result of 33 years

specialised experience in the manufacture of all
kinds of Electrical Instruments. The N.C.S. range
of instruments is complete, comprising Ammeters,
Voltmeters, Wattmeters, Frequency Indicators,
Testing Sets, Power Factcr Meters, Synchronisers, etc.

NA LDER BROS. & THOMPSON LTD
97a DALSTON LANE  DALSTON  LONDON E.8

,..f>,2, is

.; .7,;:7-'.?. .."5 - : i

:If. :f :':" (et i 21.1 !..- 1 ':t -''' !': '

vg ,-,, ti ,4' {1,...`
,,..,..,

An efficient substitute for Ebonite and Vulcanite, possessing
exceptional insulating properties. Supplied in various grades,
Proven a satisfactory and reliable material effecting a con-
siderable saving in cost. Samples and quotations sent willingly
on request.

UNDERTAKE SUPPLY OF ALLIIN
REQUISITES FOR ENGINE ROOMS,
POWER PLANT, MACHINE SHOPS, &c.

SEND US YOUR ENQUIRIES.

We shall be pleased to supply Electrical and
other Engineers with copies of our

ILLUSTRATED LISTS
on receipt of application on business form.

W. H. Willcox & Co. Ltd.
32 to 38, Southwark Street, LONDON. S E.I.

Our
are

Specially Refined Lubricants
in use on every class of

Machinery.

Registered "NIPHAN" Trade Mark. As used by H..d. War Office, Electric Supply Cos.,

WATERTIGHT PLUGS
Railway Cos., Marconi's Wireless Telegraph Co.

and Cable Couplings
To Meet Home Office Requirements
5 to 250 Amps .gr Ar Ar 500 Volt Circuit

Coupling Connecting Cables.

SIMMONDS BROS., Ltd
4,6 & 8 Newton St., Holborn,W.0
'Phones: 2600 Gerrard,

12061 Central
Telegrams:' Niehon, London'
Patented in England & Abroad

3- Way Tee

Please mention " The IV ire? e ss World " i/ g /o Advertise's.
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WIDNES
FOUNDRY
COMPANY, LIMITED.

THE

1841ESTABLISHED

UILDERS of STEEL BRIDGES,
PIERS, ROOFS, GIRDERS, and

KIN DS of CONSTRUCTIONAL
AND IRON WORK

D
V
ALL
STEEL

MastsElectrical Transmission

CHEMICAL PLANT Manufacturers
SEGMENT AND PIPE FOUNDERS
CASTINGSofEVERY DESCRIPTION
Contractors to the Admiralty, War Office,
India Office, and Crown Colonies. The
leading British, Foreign and Indian Railways

Works: London Agents 
WIDNES, LANCS. GEORGE F. WEST CO,

13 VICTORIA STREET,
Telegrams : "Foundry, Widnes." LONDON, S.W.

Telephone : No.225 Widnes. Telephone : 4340 Victoria.
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