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Wireless and WeatherForecasting

HE means for the advance of

I civilisation which Mr. Marconi has
placed in the hands of science is
demonstrating its value in more astonish-
ing and definite forms every day. Even
the Arctic explorer, immured behind the
barrier of a thousand miles of ocean, and
the winter walls that shut him in, 18 in com-
munication with the outer world, and can
send daily messages as to what is happening
around him. A stnking example of the
value of this, not merely to science and
commerce, but to humanity, is furnished by
the work of Dr. Mawson in Polar regions.
The Australian Government Meteorologist
(Mr. Hunt), since March 24th, has been in
constant touch with Dr. Mawson, hibernating
in Adelie Land, and has received ria Mac-
quarie Island a series of messages of great
interest to those devoted to the science of
the weather. Mr. Hunt indicates that the
length of time during which such messages
have as vet been received is insutheient to
form the basis of any final assertion as to
the actual effect of weather in the Antarctic
upon weather in  Australia.  Everyone
knows that the result of scientific observa-
tion in the far southern regions has estab-
lished the weather connection between
Australia and the land surrounding the
Pole ;. but the details of the natural pro-
cesses generating there, and operating in the

Commonwealth in the shape of storms and
cyclonie wvisitations, cannot be ascertained
s0 far in a way useful to the weather prophet,
We are, however, rapidly passing from the
region of surmise and theorising into the
realm of ascertained fact. It only needs an
extension of the svstem of wireless tele-
graphy, with appropriate recording stations
along the Antarctic continent to the west of
Adelie Land, and thence to such a strategic
centre as, say, the Kerguelen Group, which
in turn might be linked up with the Leeuwin,
to establish a system of communication of
immense value to meteorological science in
gouthern regions. Forecasting weather is a
strictly limited business to-day, but the
knowledge of the part plaved by the Antarctic
region in the manufacture of Australian
weather conditions has been sensibly ad-
vanced by the wireless messages " from
Dr. Mawson. The value of wireless tele-
graphy as an aid to meteorology may not be
immediately obvious to the average man
but the sceptic should remember that there
15 & side to all scientific investigations that
makes its appeal to the few long before it
justifies itself in the region of practical life,
and this matter of wireless telegraphy in its
usefulness to meteorology will undoubtedly
be appreciated by the many when it be-
LELL) LR F:’El"'l"ﬁ!‘il'll m terms llf ['Hlllllll"l.'l_'jﬂl
advant Hre,
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Personalities 1in the Wireless World
SIR OLIVER JOSEPH LODGE

Principal of Birmingham University and President of the British
Association for the Advancement of Science

* He was a scholar, and & ripe and good one,
E:uu:]in; wise, fair-spoken and persuading. . . ."

HE adaptation of this quotation to

the subject of this month's biography

needs no apology. The words in

which Shakespeare speaks of Cardinal

Wolsey could aptly be applied to Sir Oliver

Lodge, and, if it be aﬁuwed to alter a

quotation to fit an altered subject, we

might add :
* Witness for him

That place of learning which he raised in you,
Birmingham, . . . though unfinished, yet so famous,
So excellent in art, and still so rising,

That Englishmen shall cver speak his virtus=."

Sir Oliver Lodge has been Principal of the
uew University of Birmingham since its
inauguration in 1900, and it is largely due to
his zeal and influence that it has achieved
already so lmgurt.u.nt & position in the
educational world

Sir Oliver was born at Penkhall, Stafford-
shire, on June 12th, 1851. He was educated
at Newport (and Salop) Grammar School,
and was intended for a business career. But
science held too great an attraction for the
yvoung student, and, instead of following the
course prescribed for him, he entered Univer-
sity College, London, in 1872, and five years
later gained his doctorate of science. Later,
he was for many years Reader in Natural
Philosophy at the Bedford College for
Women, until he was appointed Professor
of Physics in University College, Liverpool,
wlunh post he only vacated to ‘take up work
at Birmingham. In 1891 he presided over
the Mathematical and Physical Section of the
British Association, and this year he is
President of the same Association for the
Session which opens this month at Birming-
ham University. In 1902 he was knighted,
and if there was anyone connected with
science who decerved recogmition, it was
Dr. Lodge. He had already made a name

for himself by reason of his scientifie

research, which included investigations on
lightning, the seat of the clectro-motive
force in the woltaic cell, phenomena of
electrolysis, and the speed of ion, the motion -
of the ether near the earth, and electro-
magnetic waves and wircless telegraphy.
His treatises on these various subjects are
many, but the one perhaps most likely to
interest readers of Tie WireLess WorLD is
that which was published in 1908, entitled
* Bignalling Across Space Without Wires,"”
and another, ** The Ether of Space.” But
Sir Oliver Lodge has not confined himself to
this or even kindred branches of natural
science. Metaphysics and philosophy have
engaged his attention to a considerable
extent, and his works de: with such
matters are widely apprecia by & large
and ever-increasing public. I{iu authorship
in this direction is too extensive to allow for
them to be treated individually, but mention
must be made of ** Life and Matter,” a book
which has gone into several editions since it
was published in 1900, and which s &
masterly exposition of the philosophy that
he holds so dearlv. Besides this, he has
wriften short articles on, or introductions to,
books of quite a different nature, notably
Ruskin's ** Unto This Last,” and " Sesame
and Lilies,” which have recently appeared
in the * Everyman's Library.” But most
interesting of all. pt'rlmps, 15 lus ** Biography
of John Priestley,” another of Birmingham’s
famous men, for this greal [orerunner of
modern thought bears a stniking resemblance
to his biographer, hoth in his outlook on life
and his qualitima as scientist and philo-
sopher. Thercfore, in conclusion, let us
transpose & passage which Sir Qliver Lodge
uses in connection with Priestley, and apply
it to the subject of our sketch : ** His services
to expenimental science are astonishing, but
his constant dignified pleading for civil and
religious liberty are of even more value."
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Ships at War

Tncidents in and Observations on the Recent Naval Manoueres,

NE of the great events in the naval
Oj.'i:u.r has been brought to a close by
the completion of the manceuvres on
the Kast Anghan coast. What exactly has
taken place will not be known until Sir
William May issues his report, but the main

events have been sutheiently prominent to

b
2

The Wireless Installation (showing fore and
aft masts) on one of Greaf Brifain's
latest Dreadnounghts,

engage the attention of the public. The
vessels engaged in the manouvres numbered
some 350, and they were divided into the
“Red"™ and “ Blue " fleets. The ** Red ”
were the invadipg force, the * Blue " the
defending. Perhaps the most exciting epi-
sode of all was the landing of 4,000 troops by
the * Red ™ fleet at Grimsby, when the
Humber was captured, together with twao
important positions, Grimshy and Hull, with

the adjoining wireless stations at Cleethorpes
and Humberstone, These were looked upon
as great prizes by the victors, for as soon as
they came into possession of them they
started commumicating with the fleet outside
and avalled themselves to the full of their
good fortune,

That was on the Thursday, July 24th.
Later, another invasion was made by the
“Red ” fleet, on Sunderland and Blyth.
The tactics emploved were much the same
as in the case of the earlier victories. On
Saturday morning a strong * Red ” force
appeared off the Tyne. About 4.30 a.m.
a division of the ** Red " fleet, consisting of
about twenty wvessels, approached. They
were challenged by the ™ Blue ™ ecruisers
and a number of torpedo boats which had
left the harbour immediately after the
“ Hed " vessels had been sighted, and after
heavy firing the attacking vessels were
forced to retire. This, however, appears
only to have been a feint on the part of the
“ Red 7 fleet in order to prevent assistance
being sent to other ports, for early the same
morning the * Red 7 fleet landed a foree at
the important Northumberland coaling port
of Blvth, and captured the town. Two
sighters, seven destrovers, and two trans-
ports rapidly approached the harbour. The
coastguard on the look-out immediately gave
the alarm, and telephonic communication
was effected with the Northern Cyclists
Battalion, who were l-m':l,rnIn-ﬂ a little to the
south of the town. A party with two
maxims immediately  hastened to  their
defence, but they were too late for the © Red”
transports. The Rokilla and the Rewa had
anchored, and had alreadv landed a force
under the cruisers’ fire. The cvelist corps
could offer but a feeble opposition to the
attackers, who were brought ashore in steam
pinnaces, each drawing a string of six boats,
and the defenders were ultimately driven
back and their machine guns captured.
Meanwlile, a destrover and submarine,
which had been cruiging along the coast, fell
mto the enemy’s hands, but not before the
submarine had put one of the  Red ™ trans-
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ports out of action. This, however, availed
little in defending the city, for the port was
now completely at the merey of the invading
army. The General Post ”H].I"E‘ the rallway
station, and other places were ™ destroyved.”

The bridge over the South road was blown up
to prevent the arrival of a relieving foree
from Tynemouth, the telephone and tele-
araph wires were cut, and the lighthouse
was occupied and frequent signals exchanged
with the ships outside. Much the same
happened at Sunderland. The town was cap-
tured and its principal buildings destroyed,

.il——--..
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here a surprise awaited them: fourteen
vessels of the ** Blue " fleet had armved off
the . port, and formed a ring round the
entrance. There was no  fighting, The
"Reds " could only accept capture at the
hands of the enemy.

Such are the outward and visible sigms of
“ maneeuvres U oas far as the general publie
1s concerned.  What they mean to the actual
participants 15 an entirely different thing.
Maneuvre davs are days of extreme stress
and hard work, with very little compensation
in the way of excitement. No man, except

LARGEST SUBMARINE

and one of the first to be fitted with Wireless, an assel which has been
found of enormons valoe in the recent manouvres.,

followed swiftly on the

While the ** Red ™
were landing four torpedo boats of  the
defending force arrived. The = Red 7 de-
!ﬁ'[['ll:n‘l'rﬁ diew out to meet them, and the
* Blue " ships thereupon withdrew—all but
one submarine, which had meanwhile drawn
Nnekar. .I:iﬂlll'lg I""‘ll'illﬂl il ﬁll]:i" ||11'r{'|1:LI|1
steamer, it approached the eruser unper-
ceived, and fired a torpedo, effectively dis-
abling the * Red " eruiser.  While this was
in progress, the invading troops had re-
rmbarked in the transports, and the ** Hed ™
fleet prepared to leave rhe harbour  Bat

but here disaster

heels of sueeess, tr IS

the admirals or their staff officers, knows
what is ||||.|'|'[J|'r|i'rlj_:, The rest of the officers
and men have a general idea that one side is
to attempt to land troops, and that the other
gide 18 to ll'l'l‘\'l'ﬂt them lluin;_: s, bt upurl‘.
from that there is httle except extra labour
to distinguish manauvre practice from any
other day’s work. Sea routine goes on as
usual : serub  decks, breakfast, divisions,
prayers, the work of the ship, stand easy,
more work, till working hours are over. The
captain divides his time between his cabin
and the bridge ; the commander 18 intensely
occupied from early morning till late at night

UNIVERSITY OF MICHIGAN
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with the ordering and supervision of the
whole work of the ship ; the first lieutenant,
usually gunnery lieutenant as well, 18 respon-
sible for the condition of the decks—acres of
decks down below. The torpedo lieutenant
| 15 1n charge of the torpedoes and all con-
nected therewith, and all electrical appliances
! generally. The watch-keeping lieutenants
' reheve one another upon the bridge and the
' upper deck. Upon the navigating officer
falls the responsibility of keeping the ship
upon her course. He is not supposed to
. require any sleep. He can sleep if he likes,
but his responsibility continues. So long
as the ship i1s at sea so long is he on duaty.

v He becomes red-eved and very silent.
1 | In the good old davs things were different.
. Then naval maneuvres were conducted in a
placid happy spirit. The attacking admiral
used to spy for a hole in the rules and sail
through them, as the phrase went. They
sailed to pleasant places and made delightful
landfalls. There was no hurry, and people
went ashore and saw life, and so on. 1t used
to he a fine thing to finish up a long eruise with
a big fleet action, two long lines of battle,
the slow ships in the rearguard huddled
together in a vain effort to keep station,
and the guns firing, and the smoke turmng
into a blue and yellow fog, and the com-
mander pressing buttons in a frenzy of
excitement in the conning tower, tryving to
“fire a torpedo, while the admirals on either
sie exchanged signals, which gradually
indicated a nsing temperature. Then they
would stop, the two fleets would join up
amicably, and steam in a most tremendous
and imposing majesty into Arosa Bay, or
Lagos, or somewhere, and all would be peace.
But that is all over now. Things have
become extremely scientific and there 18 no
slacking and no practice. All is in deadly
earnest, and life on a destroyer at such times
is a hard one. The captain hardly ever
leaves the bridge by dav or mght. He may
snatch a few minutes on a hard couch in the
chart house if he is lucky, but three or four
nights in the dirty weather and fog in the
great North Sea is usually his portion. Then
for the men. The work must be done
somehow, and under the worst conditions.
No serviee clothes on for such times as this,
- - S— _ A sweater, an old pair of breeches, sea boots
FULL STEAM AHEAD' and oilskins are good enough to be yanked

A Leviathan F;JI:F:;‘::?,:H way thronph ont in such rough work. As for meals, it 18

Original from
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often impossible to sit down. Bardines and
whisky are consumed standing.

Life on a submarine is not much easier.
“The submarine goes grinding along with
a noise like a mill, her long fish-body awash,
the helmsman and the captain aloft, on the
circular turret amidships, peering over the
canvas screen. Down below the artificers
squat in the steel tube among the furious
petrol engines, in the midst of a stupefying
racket enough to drive them insane. If the
boat is to sink, there 18 a sudden silence as
the engines stop and the electric motors are
switched on. The figures vanish from the
conning-tower, and presently there is nothing
to be seen but the slender pole of the peri-
scope, cutting the waves like the wing of a
bird. The captain, below, grasps the steel
handles, shoulder high, which swing the
mirror, and staring into it beholds a tiny
picture of the great field of sea and the scat-
tered ships, like little tovs. If he sink
deeper, submerging the periscope, the mirror
reflects a cliff of green water. In the cap-
tain's brain is an accurate record of exactly
how much weight is in each part of the vessel,
and a precise estimate of the orders he must
give minute by minute. Upon the absolute
integrity of the response of his mind depends
the existence of all on board.”

Meanwhile, on the surface, the battleships
follow in the wake of one another, the ship
ahead hfting and falling with the rhythm
of the waves. At might the speed lights shine
from the vards, unless the Admiral orders
all ights to be extingmished, as he usually
does in manceuvres.  Then the officer of the
watch, keeping station, iz oppressed with
CAre. I’. il fﬂﬂ 1'1'.‘*['1'"[1?{ }H' Cian see T“It hiﬂf_’;
but the fog-buoy traihng astern from the
ship ahead, and dimly squaltering through
the hissing water like a duck.

Again, there is the danger of a torpedo
attack. The destrovers prefer a mouvnless
Ilj.;’.[}lt with a little SeR-Way and a dash of rain.
Hour by hour the guns’ erews in battleship
and eruwiser stand by their guns, staring into
the gloom. A red umlur flving from her
funnel may betray the destrover, and the
quick-firing guns open instantlv. But the
target i2 trave lling at thirty miles an hour,
Day and night, in the wireless room, a blue-
jacket dwells in an atmosphere like the
heart of a thunderstorm, blue flames playing
about him and a crackling noise of sparks.

1
r

MANEUVRING UNDER DIFFICULTIES

It 15 not always fair weather sailing. This
phatograph was flaken from fhe Caplain’s
bridge during a snowsform.,
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The admiral or captain receives the messages
written out on signal forms, and acts upon
them as he may. Ten years ago there was no
wireless ; a ship desiring to convey informa-
tion to another must come within sight of her
and signal with flags.

Dunng the present manmuvres wireless
has been used more extensively than on any
previous occasion. At times so many code
messages have been passing simultaneously
that a certain amount of interference might
have seemed almost inevitable and the smart
and rapid working, and freedom, in the main,
from interruption, has been a noteworthy
feature. The fact is, naval wireless operating
has reached a very high state of excellence.
All important work is being done by cypher
sutomatically changed with every message
sent, and this, combined with the great
increase in power and range of ships and
stations, makes it almost impossible for out-
giders to identify the sources of messages or
those to whom they are sent.

And thie mention of wireless calls for
particular remark. Its importance in time
of war cannot be overrated, and this not
ml]ci in connection with battleships, but

ith vessels of the merchant service, all of
which, be it remembered, would be likely
to be affected in the event of a naval war.
Perhaps the best means of illustrating this
point 18 to quote from a report issued not
very long by the Board of Admiralty on
the subject of Naval Warfare, and the

ible invasion of England :—

“The really serious danger that this
country has to guard against in war is not
invasion, but interruption of our trade and
destruction of our merchant shipping. The
main object aimed at by our fleet, whether
for the defence of commerce or for any other
purpose, is to prevent any ship of the enemy
from getting to sea far enough to do any
mischief before she is brought to action . . .
if a fleet of transports is sighted anywhere by
s single cruiser, or even by a merchant ship
if she is fitted with wireless, every ship which
happened to be in 8 position to intercept
the transports would at once get the order
to concentrate as necessary for the purpose,
whether she was at sea orin harbour . . even
supposing that by some extraordinary lucky
chance the transports were able to reach our
coasts . . . long hefore half the troops could
be landed, the transports would be attacked

and sunk by submarines . . . besides the
submarines there wounld always be a large
force of destroyers . . . & supenor force
would be brought to attack him before the
landing could be completed . . . aninvasion
on even the moderate seale of 70,000 men is
practicallv impossible.”

“PARASITIC WAVES™

FRANE DUROQUIER is a
M French Meteorologist of repute,
s and his observations are always
deserving of attention. His most recent
investigations have resulted in his es-
tablishing the fact that the telephone
receiver is remarkably sensitive to climatic
conditions, so muchso thatan intelligent wire-
less operator can foretell the weather from
the character of the noises in his receiver.

The noises to be heard in a receiver he
attributes to the ** parasitic waves " of the
atmosphere which are set in motion by each
change in the weather. Hitherto it has been
believed that the wircless svstem could only
foretell storms, by means of a very clever,
if complicated, arrangement which causes
the greater disturbances to register them-
selves automatically through the medium of
a pendulum. But the use of the telephone
makes it possible to obtain the same results
in & much less roundabout way.

“ By these means,” says the professor,
“ we have studied the parasitic waves of the
atmosphere for & whole year, and we were
not only surprised at the great variety of
these parasites, but at the accuracy with
which they register the character of atmo-
spheric disturbances."” Connect a telephone
receiver with a wireless system and you can
tell from the character of the noises whether
a gale, or a thunderstorm, or cold, or rain 18
coming.

A strong crackling signals the approach of
a thunderstorm. A fall of hail causes a
slight whistling in the receiver. Asthmatic,
irregular noises betoken a coming fall in
temperature and frost. If the wave-lengths
of the parasites shorten and give the impres-
sion that the noises are grouping together,
you may safely predict a change in the wind.
(ireat barometric depressions and very
violent storms are heralded by very frequent
cracklings, which now and again almost
develop into & sound as of an explosion.
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The Transmission of Photo-
graphs and Drawings by Wireless
Telegraphy

By PROFESSOR KORN

Professor Arthur Korn, of Charlottenburg, is the inventor of the
process which he explains in the following article.

HE telegraphic transmission of photo-
I graphs and drawings by means of
conductors 18 no longer a dream ;

thousands of photographs have been ex-
changed telegraphically between Paris and

Fig. 1.—A Telegraph Transmission of a Draw-
ing by means of an Arfificial Conduclor.

The portraic i= that of Senator Villa, Prealdent of the
Internnational Exbibition, Torin, 1911,

London, Berlin
and other photo-telegraph stations ;

Monte Carlo
and
laroe

and Pans,

as the publication of pictures in

illustrated papers has thus become possible,
with a considerable advantage over the
ordinary transmission by post, it may be
said that photo-telegraphy has fought its
way into practice. The illustrations in
Figs. 1 to 3 will enable one to form an
opinion of the transmissions that have
hitherto taken place.

Apart from the problem of the tele-vision,
which, being ha.mr upon the same principle
ns photo-telegraphy, is possible in itself, but
can only be carried out by means of enormons
sums of money, we are also attracted to the
task of transmitting photos and drawings by
L Wim]ﬂﬂ.”

Would it not be most interesting on beard
an ocean liner if, besides the Marconigrams
which maintain communication with the other
parts of the globe by means of words, we were
to find also in the ** ocean journals " pietures
of the most recent events ! But not only for
the sake of amusement, but for a great
number of important applications, the
wireless transmission of photographs and
d_ra.wj:nga will meet with great interest ; we
mention here as an example only the possi-
bility of transmitting signatures absolutely
reliably from ocean liners to home ;
the possibility of transmitting the portraits
of eriminals, who are trying to escape on an
ocean liner, by “ wireleas” to the hig
steamers at sea, and thus of identifying the
malefactors with more certainty than 18
possible through the mere description in
words,

There has never been a lack of proposals
and primitive tests in this respect, and I refer
those readers who are interested in the
completest possible specification of these

Original from
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Fig. 2.— A Telegraphic Transmission of a
Photograph by means of an Arifificial Conductor.

Colone]l Mangin, who wks chief of the Fronch
Troops fighting in Moroceo,

tests  and ]:I'upir:-ulﬁ tin the EUMmary 1
Korn-(Glatzel’s ©* Handbuch der Photo-tele-
graphie and Telautographie ” (published by
Nemnich, Leipzig, 1911), pp. 159 163 and
410-413.

| would like to explain here briefly the
]Wirl'['ifr[l'ﬁ of the method, which is based
Hpon my Fl-il'fln'r' Tl'|r-2t-np!| methods (with

Tar WirELESS WoRLD

the use of conductors), and the possibility
of application of which 1 have already
proved through the tests 1 carried out
in conjunction with Professor (ilatzel.

Just a8 with picture-telegraphy with
conductors, we can distinguish between a
black and white method (telautography) and
a half-tone method. Whilst, with the methods
of the second kind, the qualities of selenium
are made use of with advantage in the
sending station, because its electne resist-
ance alters under the influence of light, one
uses for the black-and-white method an
arrangement in the sending station whereby
the black-and-white pieture (handwriting
drawing, autotvpe) to be transmitted is
engraved by means of a non-conducting
material on a metal foil, which s wound
round a rotary cylinder 4 (Fig. 4). A metal
point s shiding on the foil and moves just
like the stylo of a phonograph with every
revolution of the cylinder a httle sideways,
thus engraving the picture in fine spiral
lines. Kach time, when the metal point
comes across a conduecting spot of the foil, a
part 5 of the inductance 3 is short-circuited,
which regulates the period of the electric
oscillations of a wireless * sending " station
in connection with the inductance 1 (which
15 coupled with the inductance 3) and the
capacity 2. The station is supposed to
transmit with non-damped or feebly damped
oscillations, which are, according to what has
been said before, tuned to a certain period,
s0 long as the part 6 of the inductance 3 15
not short-circuited ; but if this part is
short-ciremited, i.e., if the metal point of the
H.‘l.ll'llhjj."]‘ﬂ}:lhil'. Hl"t]‘lk"]' CUOImMes JCcross i oon-
ducting spot of the picture foil, the oseillation
18 put out of tune.

The receiver is provided with an aperiodie
cireuit 11, which consists of a capacity 8, an
inductance 7, and a detector 9 (a thermo-
detector is best): the inductance 7 is
coupled with the inductance 6, which 1s
inserted between antenna and earth, A
large inductance 10 and a string salvano-
meter 11, which we shall consider presently,
are connected in parallel with the condenser
H‘. I.Ilhl‘ il]llhlt'hlt]['v I” L II'Il' II'I_lrEH'JHi' hf
keeping the arriving currents, which alter
their direetion, off the galvanometer 11, and
of |1'ttillg I.II'I]:'n' currents of one certain
direction pass through same, so that it can
deflect only to one side. [f the receiver is
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properly tuned to the incoming waves of the
sender the string galvanometer will each
time deflect when the metal point of the
transmitter is on a non-conducting spot of
the picture foil, whilst no deflection will be
observed when the metal point in the sender
1s on a conducting spot of the foil.

The deflections of the string galvanometer
are then used in the same manner as with
ordinary picture telegraph receivers (with
conductors), to rfprn-dunr im the receiver the
picture in question. The string galvano-
meter consists of a fine metal thread (14,
Fig. 6), which is stretched between the poles
of a strong electro-magnet, and through
which the currents are led to cause the
deflection of the galvanometer. The thread
i8 deflected when an electric current passes
through it, as a consequence of the effects of
the electro-magnet, in the plane vertically
to the magnetic lines of force, and in one or
the other direction, acecording to the direction
of the current that passes through. We want
to reproduce the picture in the receiver on a
sensitive film, wound round the receiving
eylinder 16, This receiving cylinder rotates

- i

Fig. 3

37

in a box, into which no light can penetrate,
synchronously with the transmitting eylinder
(on which the foil with the original picture is
laid), a thread on the axis ensuring that the
cylinder is moved with every revolution a
little sideways in the direction of its
axis, exactly as the metal point in the
sending apparatus 18 moved with every
revolution. We concentrate the light of a
Nernst lamp 15, by means of a lens, on the
thread 14, and project, by means of a second
lens, an image of the thread on the slit of a
tube leading to the reeciver-box. The
optical deviee is so arranged that the shadow
of the thread j1|,=1.l;. covers the slit when the
thread is not deflected ; in this case, no light
enters the receiver-box ; when, however, the
malvanometer 18 traversed by a current,
1.2, when the thread is deflected, the shadow
of this moves away from the slit, and light
penetrates into the box ; the light ravs are
collected by a lens in the tube and pru]r-rtf-d
on to a small element of the receiving film,
s0 that every mon-conducting spot of the
picture foil in the sending station corre-
sponds to a photographic impression on the

.‘L

— M. Brindejonc de Moulinais.
This photograph was transmittasl from Berlin (o Paris by Wireless Telegraphy.

The distance sovered

wid about 750 milea.
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receiving film ; however, each time the
metal point of the transmitter rests on a
conducting spot of the foil no photographic
impression will be obtained on the receiving
film. If the movements in the sending and
receiving station are synchronous the picture
will be regiatered photographically, line by
line, on the receiving film. The synchronisa-
tion of the movements in the transmitter
and receiver will not cause great difficulties,
as with wireless transmission the speed of
the two rotating cylinders must be consider-
ably lower than with the transmission over
conductora.

receiver 18 actuated for every corresponding
rhade, and in accordance with the relay,
which 18 actuated 1n the receiver, the
galvanometer (of the form shown in Fig. 5)
indicates a greater or smaller deflection.
Buch a string galvanometer as [ am using
for the half-tone transmissions with selenium
in the receiver consists of two metal threads
atretched between the poles of a strong
electro-magnet ; a tiny leaf of aluminium is
fixed in the centre of the two threads. The
light of the Nernst lamp 15 is concentrated,
by means of a lens, on the leaf, and an
enlarged image of the latter is then projected,

Fig. 4.—A diagram of the apparaluz used,

This method is probably the only one
which is really suitable for the wireless
transmission of black-and-white pictures
(handwriting, drawings, autotypes) ; if real
half-tone pictures are to be transmitted it is
best to make use in the transmitter of the
sensitiveness to light of selenium ; 1t is then
possible to distinguish a definite number of
shades (perhaps 10-20) in the original
photograph, by measuring the degree of
every part of the original photograph by
means of a selenium cell, and by emitting
from the sender a wave of a certain period
for every shade. A certain relay in the

by means of a second lens, on an opening of
the tube leading to the receiver-box. When
there 18 no current sing through the
galvanometer the shadow of the leaf just
covers the opening; when, however, a
stronger or weaker current is sent through
the galvanometer, the shadow of the leaf
moves more or less away from the opening,
g0 that more or less light is thrown on the
receiving film, according to the guantity of
the currents that passes through the galvano-
meter, i.e., according to the shade of the
part that is just being transmitted of the
original photograph. Thus, assuming syn-

pe———



chronous movements of the

sending and receiving cyhn-

der, the picture will be repro-

duced on the receiving film

like a proper half-tone pho-

tograph. S
The half-tone method pre-

sents mo special difficulties ;

the essential problem iz to

keep the times for the trans-

mission as short as poasible

to enable a practical utilisa

tion of the method.

WIRELESS AND LIGHTSHIPS

HE project of establishing a wireless

I telegraph installation on board the

Kish ]Eght-ﬂhip in Dublin Bay was
discussed at a recent meeting of the Dublin
Fort and Docks Board. Although it is not
the first time that the Board have considered
the gquestion, the latest meeting does not
appear to have brought it appreciably
nearer a solution.

The need for the establishment of a wire-
less telegraph installation on board the
lightship arises primarily from the necessity
of obtaining advice regarding the arrival of
vessels in the harbour. At present there is
no means of ascertaining the arnval of a
vessel at the quays until she is seen coming
up the river. 1f a vessel is late no one can
tell how long overdue she is likely to be, and
the owner's representative must waste
considerable time in waiting her arrival,
The disadvantage of the lack of communica-
tion with the Kish Lightship is particularly
noticeable in the case of foreign wvessels
requiring tugs. [If such a vessel wants a tug
she must lie-to in the bay until she * catches
the eye” of some chance coast
guard, who rushes to the nearest
public call oftice and communicates
the news. Another method adopted
18 for the pilot boat, which may be
anywhere in the bay, to steam
slowly into Kingstown and send
a man ashore to telephone the
authorities in Dublin.

These methods do not commend
themselves to the commercial

ple of Dublin, and it is not
surprising, therefore, that a repre-
sentative body such as the Port and

Tue WireLess WorLp
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Docks Board should be intent uapon securing
the effective and more economical means of
communication which a wirelesa installa-
tion on board the Kish Lightship would
afford.

The Port and Docks Board brought their
8u ion some time before the Insh
Lights Commissioners, who have sole control
of the lightship.

It is understood that the Port and Docks
Board are anxious to have this project
carried out for the benefit of the commercial
people and the shipping companies of
Dublin, who feel the need for some means of
communication with a ship placed as the
Kish Lightship is, which could give noti-
fication of ships coming from Liverpool and
cross-Channel ports, and which, perhaps,
would be of stil greater service to foreign
veasels which, naturally, cannot always be
up to time.

The lightship is in an adnurable position
for the purpose for which the Board want to
put it. It is in the fairway of ships coming
into Dublin and Kingstown, covering the
Kish Bank, which is said to be one of the
most dangerous in the United Kingdom.

Fig.6. 1

---.‘
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Suitable Wire Dimensionsfor High
Frequency Resistance®

~ By L. W. AUSTIN

T

I'TH high frequency experimenta
Wlt— is often necessary to introduce

some resistance into the oscillatory
circuita. For the sake of convenience in
calculating it ia desirable to measure the
wires for the resistance, so that the so-called
skin effect may be neglected ; thus, in this
way, the resistances can be measured after
the continuous current methods with the
certainty that the high frequency resistance
will practically be of the same value. If the
experimenter does not take the trouble to
calculate the ratio between the high fre-
quency and alternating current resistance,
he will often use wires of too small dimen-
slons.

I have, therefore, caleulated graphically
in accordance with Prof. Zenneck's observa-
tions t the diameters of the wires which can
be used for various wave-lengths, without
the above-mentioned difference of resistance

exceeding one per cent. By doubling the
diameter as stated in the table this difference
amounts to about 10 per cent., whilst a
decrease to one-half reduces the difference
to about one-tenth per cent. (Zenneck).

* Maximum Current " in the third column
means & current which can be conducted by
the various strengths of the Constantan
wires without producing too much heat ; the
current capacity of Manganin is almost the
same. Carbon and various electrolytes can
of course be used instead of the metals with
even smaller corrections, but their resistance
temperature co-efficients are so great that
these substances are not so suitable as resist-
ances as are Constantan or Manganin.

If & greater current capacity is desired, the
wires can be used in parallel connection,
soldered between parallel metal bands, as
long as the intermediate space is not too
amall.

Tuhu oF Winks, voR wHICH THE HigH FREQUENCY HESISTANCE I3 OREATER THAN THE
CosTivvovs CURRENT RHIET.#HEE BY LESS THAN | PER CENT.

e ——

_ Uonatantan or ™ Ad\nnm |
Wave- _Wm-_ - Manganin Platinum ' Copper
length | Dismeter Dianmeter | Diameter
m. (ft.) Diameter Meximum m/m (in. ) m/m {in.} m/m (in. )
m/m (in.} Current
| Amp. | I
100 (328) 0-30 (00118) | 35 | 0-28(00114) 0-13 (0-003125) | 0-006 (0-000236)
200 {658) 0-48 (00181) | 45 | 040 (00157%) | 0-20 (0-00788) 0045 (0-00177)
00 (088 057 (0-0224) 55 | 0-50 (0-0197) 027 (0-0108) 008 [(0-00354)
400 (1314)  0-88 (0-0258) T0 | 0-60 (00236} 030 (0-0118) 0:10 (0-00384)
0 (1972) 0-83 (0-0327) B4 I 0475 (0-0295) 037 (0-0145) 0-15 [(0-00592)
800 (2630)  0-98 (0-0380) 100 | 088 (0-0348) | 042 [0-0165) 0:20 (0-0078R)
1,000 (3288)  1-10 (00433) | 15 | 099 (0-0389) | 0-50 (0-0197) 021 (0-00827)
1,200 [2946) 120 (0-0472) 125 L 110 {(00433) 0-57 (0-0224) 022 (D-HDE66)
1500 (4932)  1-30 (0-0512) 140 | 1-21 (0-0477) 0-63 (0-0248) | 026 (0-01022)
2,000 (6576) 1-52 (0-0589) 170 1-38 (00044 ) 0-73 (D-028T) | 030 (00118)
3,000 (9864)  1-80 (0-0708) 24-0 1-62 (0-0638) 080 (00315) 033 (0013)

(erman silver ranks u.l}]'rm:::mul: ly with Manganin.

& {Ftnm Lk Jm der Br-u-rhl‘-um rwnmmm;

} Leitfaden dor deaktlosen Telagraphiz, p. 358
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THE IMPERIAL WIRELESS SCHEME

The Marcoxt AGREEMENT WITH THE BriTisH GOVERNMENT FOR THE EREC-

TION OF A CHAIN

OF WIRELESE TELEQRAFH STATIONE WAS RATIFIED BY

PARLIAMENT ON AUQUST BTH.

HE new Marconi contract was de-

bated in the House of Commons on

Friday, August 8th. The Govern-
ment motion for the ratification of the agree-
ment, which stood in the name of Mr. C. F. (.
Musterman, the Financial Secretary to the
Treasury, read as follows :

" That the agreement between Mar-
coni’s Wireless Telegraph Co., Ltd., Com-
mendatore Guglielmo Marconi, and the
Postmaster-General, with regard to the
establishment of & chain of Imperial
wireless stations (Parliamentary paper
No. 217 of session 1913) be approved.”

In his explanatory statement, Mr. Master-
man remarked that in the orizinal contract
which came before himself and the Treasury
a vear ago last March, they were convinced
by the representations made to them that
there was only one company in a position
to guarantee long-distance wireless work.
After the lapse of & vear and a half they were
not convinced that any other company was
qlualiﬁed. The Treasury, he said, had a
vlear and satisfied mind as to the value of
the contract.

Mr. Masterman wasa followed by Sir Henry
Norman, who declared at the outset that
his own attitude was simply that of an
advocate for Btate ownership of the wireless
stations. He disclaimed any prejudice
against the Marconi Company, and said
that he had never in speech or in writing
spoken of Mr. Marconi's work without high
appreciation and of himself otherwise than
with perfect courtesy and respect. *1
know perfectly well,”" he said, * that in the
commercial organisations of wireless tele-
graphy to-day the Marconi Company is
ahead of all its rivals.” Sir Henry Norman

suggested that the Government should
adopt and work their own scheme of wireless
telegraphy. In this attitude he was sup-
ported by Sir Croydon Marks, whose speech
In o ition to the ratification of the
contract followed upon similar lines to that
of the previous speaker.

Lord Robert Cecil then moved an amend-
ment representing that, in the absence of a
report by an independent bodvy on the
desirability of an agreement with con-
tractors for the erection of a wireless chain,
or on the terms of the proposed contract
with the Marconi Companyv, the House
ought to refuse its approval. After a speech
by Mr. H. Terrell in support of the amend-
ment, Mr. Herbert Samuel, the Postmaster-
(General, replied at length. After quoting
the opinion of Lord Parker's Committee, Mr.
Samuel read out the opinion of the Army
Council, who declared i1t to be a factor of
the highest importance in Imperial Defence
that the wireless stations should be at onee
equipped. The Board of Admiralty held
the same opinion—that it was essential
that action should not be delayed. The
Government, said Mr. Samuel, could not
ignore these repeated representations of
the authoritics and departments responsible
for the defence of the Empire. He pointed
out that England was not alone among the
countries of the world in employing a con-
tracting company for the erection of long-
range commercial stations, and he referred
to what was being done in Germany, Nor-
way and Italy. li?ranua recently had laid
before her Parliament an elaborate scheme
by the French Postal Administration for the
erection of a large number of stations
throughout the French dominions. That
scheme was referred to the Budget Com-
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mittee of the French Chamber, who approved
of the general idea, and recommended the
French parliament to vote over £600,000
for the erection of a certain number of
stations. In Canada it was not the case
that any stations were heing erected by the
Poulsen Company, as had been represented
in the House of Commons erroneously.
What had happened was simply that the
Canadian Government had given a licence
to the Poulsen Company to erect a station
at their own cost and at their own nsk to
carry on their own business, worked by
their own stafl. There was nothing in the
nature of a Government station, and the
Canadian Government were not paying a
single sixpence to the Poulsen Company for
this station.

The South African Government desired
to erect a long-range wireless station, and
were a partv to the very contract under
consideration by the House. The South
African Government made independent

uiries into the Poulsen and other systems,
u\% they came to the conclusion that their
own proposals were right, and they asked to
be allowed to be parties to this contract. Mr.
Samuel laid stress upon the importance of
securing the services of Mr. Marconi, and
said that if Mr. Marconi were hampered in
the conduet of his enterprise in this country
the consequence would be that he would
transfer it elsewhere. ** I think,” he added,
* that would be a great disadvantage to the
United Kingdom. He employs here hun-
dreds of workpeople, he has equipped ships
with wireless telegraphy, he has built the
stations all round our coasts, his inventive
power has resulted in the saving of lives of
hundreds of peaple. [ think it right to tell
the House that Mr. Marconi has felt most
deeply the way in which his honoured
name has been made into & by-word, a
political cateh word, almost a term of abuse,
g0 much so that he was most reluctant to
enter into any nal obligation in the
new contract, and 1t was only at my mpmted
Pﬂ'anm.\ requests that he consented again
to #ign the contract and to enter into a
Femunal engagement on his own behalf,

t the advantage under this contract of
.'mu help and inventive powers. | wish to
inform the House that he is now experi-
menting on & new machine, to which he
attaches the greatest importance, and which

will mean a very considerable economy in
work. This machine cannot be substituted
for the present machine, but it can he used
for electrical disturbances.” Mr. Samuel
laid before the House the proposal of the
Government for the future organisation of
the wirelesa service. The stations when
built, and others that had to be built in
other parts of the Empire, would be under
the control of the State. There was to be a
small committes consisting of Post Office
engineers and one or two from the Admiralty
who would watch the erection of the stations,
and consider technical problems from week
to week. The Parker Committee would be
maintained as a standing Committes, and
Lord Parker had promised his continued
co-operation. Further, there was to be an
orgamsation for scientific research into
problems of wireless telegraphy, and those
connected with it would keep in touch with
foreign discoveries.

Mr. Bonar Law then addressed the House,
and he was followed by Mr. Asquith, the
Prime Minister, who, speaking in support
of ratification, explmned that he was in-
fluenced by the important strategical con-
siderations which were constantly brought
before him. Two years had elapsed since
the Committee of Imperial Defence came to
the conclusion that it was a matter of the
utmost urgency that this chain of wireless
stations should be erected and brought into
use ; that nothing had been done was most
disquieting. Speaking with a full sense of
responsibility, he affirmed that the work
ought not to be delayed even for another
month, and as the Government could not
undertaké it the only course was to enter
into & contract with the Marconi Company,
and he commended the acceptance of this
contract to the judgment of the House.

The divisions were then taken: in the
first division Lord Robert Cecil’s amend-
ment was rejected by 221 votes to 140, The
main question was then put, and was
carried by 210 votes against 138. The
agreement was accordingly ratified.

A White Paper (No. 217, July 31st, 1913)
was issued prior to the debate containing
particulars of the arrangement which were
debated on and ratified in Parhament op
August Sth.
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The B.A. at

HE meeting of the British Associa-

I tion for the Advancement of Seience,
which will open in Birmingham on

the 10th of this month, will be the fifth
meeting which has been held in the metro-
polis of the Midlands. It is appropriate
that Sir Oliver Lodge should assume the
presidential chair, for he has done a great
work for science and, as Principal of the
University, a great work for Birmingham.
Hiz inaugural address 15 awaited with a
great deal of interest, and it is believed he
will make a wide and philosophical survey
of the position of science in general, inciden-
tally dealing with the discussions and contro-
versies relating to the existence and the fune-
tions of the ether of space and the physical
continuity of which it 18 the chief element.
The city is making active preparations to
accommodate the British Parliament of
Science ; all the twelve sections composing
the Association will be afforded ample aceom-
modation for their meetings. Seven of
the sections will be grouped in one of the
University buildings, Mason College, and
excellent quarters have been found for

361

Birmingham

the other sections in Queen's College, the
Midland Institute, the Technical School, and
the Temperance Hotel. The Town Hall s to
be used as a general reception room, and on
September 11th the Lord Mayor will hold the
reception of the delegates in the New Art
Gallery of the Council House.  As usual,
there will be various garden parties and
other social funetions,

The subject list of lecturers and papers to
be read at the meeting 15 not vet complete,
but already there are several which should
prove partienlarly interesting to Tue Wige-
LEss WorLp. One is by Prof. Marchant on
“Some Effects of Atmospheric Conditions
on Wireless Signals,” while Prof. Howe will
discuss ** The Nature of the Electro-Magnetic
Waves employed in Radio-Telegraphy and
the Mode of their Propagation.” In the
mathematical seetion there 1s to be a discus-
sion by Prof. A. E. H. Love, Prof. E.
Rutherford, and Prof. Pringsheim on
* Radiation,” while Mr. W. H. F. Murdock
will read a paper on ** A Threet Method of
Measuring Magnetie Perceptibility and the
Instruments for this Purpose.*

BIRMINGHAAM UNIVERSITY
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A Lonely Land

A short account of St. Kilda and of the Wireless Station which has recently
been erected there, and by means of which the inhabitants are at last able to
communicale with the outside world.

HE weather is not pleasant, the

I air has not much warmth, half

the year is deluged with rain. From
the autumn to the vernal equinox a dry day is
hardly known, except when the shadows are
suspended by a tempest. Under such skies
can be expected no great exuberance of
vegetation. Their winter overtakes their
summer . . . the autumn struggles hard to
produce some of our early fruits ; I gathered
gooseherries in September, but they were
small and their skins were tough.

In some parts there is only a thin layer
of earth spread upon a rock which bears
nothing but short brown heather, and is not
generally capable of any better product.
The only fuel of the island is peat. Herdas
of goats and sheep are kept, and the goats’
milk is Thade into cheese by the inhabitants
of 8t. Kilda.

To the southern inhabitants of Scotland
the state of the mountaineers and the
islands is equally unknown with that of
Borneo or Summatra ; of both they have
only heard a little and guessed the rest.
They are strangers . . . to the advantages
and wants of the people . . . whose evils
they would remedy.

Such were the impressions gathered by
the great Dr. Johnson in his voyage to these
lonely parts, which at that time was an
expedition worthy of record, and which he
memoralised in his Journal of a Voyage lo
the Hebrides. Curiouzly enough, the obser-
vations which he made at that time, and
which are marked with that acumen which
was the great writer's chief characteristic,
afforded until a few weeks back a fairly

accurate description of the loneliness of these
lands.

8t. Kilda is the largest of a small group
of sixteen islands on the Southern Hebrides,
Ita greatest length, which lies from east to
west, is three miles, ita greatest breadth two.
The clifis of this rocky island rise sheer out
of deep water, except at the landing stage,
where nestles the little township which
holds the entire community of this deserted
island. In all probability St. Kilda was
the core of a tertiary volcano, and to-day
its highest point, “Conagher,” reaches some
1,200 feet above sea level, but the island
alao containa Handstone Hills, and the
boldness of its scenery is softened in many
parts by considerable richness of grass land.
Its inhabitanta in 1901 numbered 77, but
this census shows a decrease in population,
for once upon a time it boasted as many as
150 souls, _ '

Potatoes, oats, and barley are cultivated,
and about one thousand sheep and a few
cattle are also kept. It is an odd fact that
fishing, which one would have imagined to
be the chief pursuit of the people, is practic-
ally neglected, though the same cannot be
said of wild~fowl shooting. This affords
both the pastime and business of many, and
the bag is very varied, for it includes puffins,
guillemots, petrels, razor-bills, and solan
geese—which are used both for food and oil.
Manufacture on the small scale is also
indulged in, for coarse tweeds and blanket-
ings are made from the sheep's wool, which,
by the way, is not shorn after the usual
fashion, but is plucked from the sheep.

The whole land belongs to the famous
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clan of the Macleods, of S8kye, who purchased
it iIn 1871 for £3,000), as since 1779 their
ownership had lapsed, owing to the then
laird selling his inheritance for a trifling
sum. The island is inaceessible for eight
mnmlw in the year, and the only means of
cummummtmn was until recenl:h' by means
of ** sea messages.” These were placed in
strong wooden boxes which were despatched
in the waves when a west wind was blowing,
for then they drfted to the main land or the
westgrn islands of Scotland, and were due
to arrive there within a week.

But through the generosity of the Daily
Mirror all this has been changed. For the
past vear the severe straits to which the
inhabitants were reduced, even to the
extent of famine, has been the subject of a
vigorous press campaign, and it has resulted
at last in the erection of a Marconi station
at St. Kilda, through the agency of the

Daily Mirror and the generous aid of Mr.

Tae WireLEss WoRLD

who contributed £100
towards the expenses. This was not before
the necessity for some intervention had
become urgent. Early last year the St
Kildans were cut off from the world and
deaperut[-h short of provisions, so desperate
that the Daily Mirror LJ-I'F.,uI:HHHd a relief
expedition, and sent them provisions in a
specially chartered tug. This vear the
islanders were stricken with influenza, and
in danger of death owing to lack of medical
attention. On this occasion the Admiralty
was communicated with, and a cruser was
sent to the assistance of the islanders. Then
it was that the erection of a station was
decided upon, and Mr. Dudley Ward Miller,
of the Brtish Telegraph Instruments, Ltd.,
was appointed engineer i charge of the
expedition.

The steamer ecarrving the r&*qmmte
materials for the station steamed mto St.
Kilda on Thursday morning, July 10th, and

Gordon Selfridge,

A GENERAL

VIEW OF ST. KILDA

fts appearance lo-day strikingly supports Dr. Johnson's descripfion of the Island

i hifs

“Journal of a Voyage fo the Hebrides.”

The newlyv-erected Wireless Masis

are plainly wsible.
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LEARNING TO MANIPULATE THE APPARATUS.

=

The * Posimaster-General " of the Island being imifialed info his new work.

immediatelv a site for the station was
selected. The gear and necessary provisions
being landed, work was commenced in dead
earnest ; the huge 70 feet masts, which carry
the aenal, and which had been cast in the
harbour from the steamer, were hauled up.
This was no hght task, for they had to be
hoisted up steep rocky chiffs, and in spite of
the difficult nature of the operation and the
weight of the masts—each was a ton and a
half—the whole work was fimshed within
24 hours, and the station complete on
July 22nd.  Then the instruments had to be
installed, apnd this could mnot be done
hurnedly. Nevertheless, everything was in
working trim by the 31st.  On that day the
correspondent of the Daily Mirror left the
atation for Lochboisdale, where there 15 a
post-office wireless station, which has been
commissioned to receive all wireless messages
from or to St. Kilda, but we will leave him
to tell his own .elur:.':

* When 1 bade farewell to St. Kilda, Mr.
Ward Miller said to me :—

** 1 shall speak to you in a dav or two,
‘lﬁ-i_" 5}“." not I'II" H | |I'I‘|'|E"]:'|' iﬁ]:HHl il.]l.:.' |1:r|'_f,t‘l'.

“ We had already heard with remarkable
distinctness messages sent from Poldhu, in
Cornwall ; the Eiffel Tower, in Pans;
Nauen, in Germany ; and other places, and
but for the non-arrival of sulphuric acid for
charging the batteries, we sghould have
begun the transmitting tests.

“The acid, however, did not arrive until
Tuesday, and it was late that evening before
the work on the transmitting apparatus
could be hegun.

“1 armved at Lochbosdale, some sixty
miles from 8t. Kilda, on Thursday night, and
on the following morming Mr. W. N. Morgan,
a post-office wireless operator, reopened
the wireless station here, which had been
closed sinee last April.

“ 8o that at both stations there was a
considerable amount of anxious work to be
done before communication could be estab-
lished.

“ Mr. Morgan cast aside the limitations
of the ordinary post-office hours and worked
assiduously  from  eight o'clock in  the
morning until one o'clock the next morning.

* Occasionally he obtained faint traces
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that on the other side Mr. Ward Miller was
working just as energetically.

*“ But Mr. Ward Miller was having some
trouble in getting through his signals. A
series of V's—the letter always used when

ERECTING A MAST
This was the most difficull part of installing the stafion,
‘or each mast weighs a fon and a half and the island is

very rocky.

wireless tests are made—could searcely be
heard.

“ But both sides persevered, and the
reward came at mine o'clock last mght—three
working days after the tests had started,

* Before lt‘n"r'il'lg St Kilda | arranecd that
the code letters to be used for calling up the
station should be * T.D.M."—the initial
letters of the title of The Daily Mirror

“ At nine o'clock last night Mr. Morgan
called * T.D.M." promptly, and with jovous
repetition came the reply, " O.K. O.K. here.
Ht. Kilda. Who are vou 7 ™

“ The dots and dashes were quite clear.

We at once replied :

- ** Here. Lochboisdale. I am
getting vou 0. K. Send Vs for
fifteen minutes.’

“8t. Kilda responded : * Here
— Bt. Kilda—St. Kilda — Bt,
Kilda—8t. Kilda—I have a
message for his E-Ia]entv the
I{ln;_ when you are ready.’

And then, with the tele.
phone receivers to his ears,
Mr. Morgan, in that dim hght
of an oil lamp, took down the
message which the inhabitanta
of 8t. Kilda wished to be sent
to the King on the opening
of the station.

* Quickly and distinetly the
words came through the air.
It was the first telegraphed
message of any kind that had
ever been sent from the island
in the Atlantic.’

** This loval salutation called
I'ur 1|w following reply :

‘The King desires you fo
convey to the inhabitants of Sl
Kilda fis sineere thanks jor
the loyal  message whieh  yon
have addressed to his Majesty
m- Fh-ﬂ'i hehalf.

“His Majesty  trusts that
‘ﬂ”"f i]‘.l']‘f]‘fﬂ"l"ﬂl ORI Brr ]‘"{“ i
may  be  the weans  of  im-
proviag the welfare i hap-
priress  of 1T .w.'fu,rr'r!,u T
Kilda.— Equerry.

“ With the mstallation of
the  wireless station, St.
Kildans for the first time in
their history are able to know the correct
time. Hitherto it has been roughly guessed
by the sun's position,

“1 shall long remember the islanders
amazement at the wonders of wireless —
their astomshment when they were told
the exact Greenwich time and wvarious
items of the world's news picked up by
the operator.”
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Steam Trawlers and their Work

The Fisheries of the North Sea.  The Ousting of the Fishing Smael: by the Steam

Trawler. Life under the New Réqiwe, its ©* Pros ™ and its ©* Cons.”"  The Efforts
miade o Awieliorate these Conditions.,  The Fodrodwiion ‘.H" Wereless on Sleain
Trawlers.
HAT is the enst of our fish mar-
\J‘p‘ kets, and what 15 the price pand
for our breakfast dehicacy or oar
evening's sole au grafin /It cannot be
reckoned in mere dollars” worth, for our '.I

supply of fish is only bought by hardship
and peril and even life itself,

This harvest of the sea which daily fills
the markets of Billingsgate and Grimshy
15 not gathered without great toil, and
always, even under the most favourable
conditions, with a certain amount of risk;
but the general public know little or no-
thing of the hfe and work on a steam
trawler, so a few facts mav be of interest
to the reader before the subject of the
wireless equipment of a steam trawler
15 touched upon.

The great fisheries of England are in
the "'v.nri h=ea. The Dogger Hrml.. has been
called the Charnng Uross of the North Sea,
for it 18 there that all known fishermen
meet.  The fleets are constantly on or near
t}l" I}'l]#"_‘:i"r- TF“" :"i-tl"'ﬂl'll f';ll'l'.“'l':‘i Hl.l”;"'l" |l!'l
London rniver from the Dogger, and it s
back to or near the Dogger that they
mostly go when they are clear of Billings-
Eabe, OF Gravesend, The steam trawler
“‘i W prlﬂ_t l“”'l t'l'l' ""l i]l.l."‘-i'i- "E I||||."i|'i!.|

employed in fishing, though at first it nearly
succumbed to the u|r|m-.|t|rmuit|11 fishermen,
“h"ﬂr‘t !'ll 1]|"ll 5 ['H' r!||:|--r L | BT |'|.Jlll'|.l [ e "f
beings in existence, and who for a long time
urged that the steam trawl made the fish unfit
f"l' T"H.ri:l‘T.. = Thl-ir i'l!'li.ill':‘i W ]l]"llﬂ'" Hr'“l.
the galls burst, and further that in areas where
the trawler was in use the fish dimimished in
quantity ard deterorated mn size. OF eourse,
IIl"‘:‘-l' 1I"Ii.“r|.':| wiiene f'l:ll":'l'll T L[i'l.'l" “:l._".' lH'f1l1'|"
actual experience.  There are three kinds of
these vessels @ the fleeters, the single boaters,
and the lcelanders. The Heeters are the
smallest, and carry enough coal and provisions

A Hull Fishing Steamer fitted with special
masts and Marcomi apparatus.

to last them about six weeks, during which
time they stay on the fishing ground and
deliver their eatch of fish every morning to
the carriers. The port
for some particular ground on which fish s
likely to be found.  This mav be fifty miles or
more from the coast, and if a trial trawl on a
|i]~.’l.~|_'l.' syt 4 ]J1'|H||:|r1‘irl= of j_m:ul reatilts, @
buoy called a ™ Dan ™ is placed in the sea to
indicate the locatiom of the fish, and the
netehbourhood i worked either until the fish
leave it or the cateh juHTiIiw. a return to the
port. As the fish is eanght it is gutted,
boxed, and iced, and put in the steamboats’
fish-room. The third class 15 composed of the

Hj:l!_'ll‘ !HIH.tI"‘I'h ]1‘][\[‘
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THE ~“OTHELLO.,”
A frawler which has just been equipped
with a wireless installafion,

larger vessels, which during the season go to
Ieeland and the White Sea, spending three to
four weeks on the trip. and bringing home
large cargoes of fish which realise sometimes
as much as L1060, the result. however,
depending very largely on the state of the
market. From stem tostern the * leelander " is
crowded with appliances. Thereisthe cabin,
the engine-room, boiler-room, coal bunker. re-
serve bunker.fish and wee-room store-room,and
the forecastle, which contains accommesdation
forabout eight men. These vessels have proved
80 Hulumful im working long vovages that
to-day energetic measures are being taken to
organise fleets of trawlers for Australian and
Japanese watens,

All the fish that are trawled from North Sea
waters are divided into two great classes,
prime and offal.  The prime is composed of
the upper kinds of fish, and the fish of the
lower orders constitute the offal.  Soles come

Tae WirerLess WorLp

an easy first, Nothing pleases the fisherman
more than a good haul of this aristocrat of the
deep, for however erratic the market may be,
there is always a sure profit on the eatch.
Turhot comes next, then bnll. The offal
comprises many sorts of fish, especially had-
docks, halibut, gurnet, whiting, and “skate,
All those mentioned find a (‘nl'u-ihmt market
at Billingsgate, but there are others which are
not considered worth offering as regular hines,
though here again there is often a local market.
A good instance of the vaned taste in this
respect 18 afforded by the skate. On the
German side of the North Sea, this fish almo t
ranks as prime, while in England it is still
despised as scarcely worth the eating—not so
much now as it used to be, for it is becoming
extensively used at restaurants where good
cooking can transform it into a dish fit for
the menu of the unsuspecting.

The condition of the market that 1s most
dreaded by the North Sea fishermen is when
there is a glut, for the fish which may have
taken him many days' care to procure must
then be sold at a priee that compensates him
for not a tithe of the labour and expense of
fishing. A Yarmouth resident once stated
that many a time he had seen fresh herrings
sold for a hundred a penny at the fishwharf,
and even thrown AWAY A8 ".h'uﬂhll':-u-‘.- This
condition of things, however, is not as bad as
it used to be. Steam has accelerated and
equalised speed, so that good fishing localities
can be followed up with greater regularity.
Another thing that the introduction of steam
has done is to minimize delay in transport.
This has had a most beneficial effect on the
market, for nowadavs foreign buyers make a
point of visiting the Enghsh markets and
often laree deals are transacted with the sales-
men, so that in many instances a * catch ™
may never be unshipped but bought en boc
and the carmer ordered to take it straight
away to the foreign port named by the buyer.
TlJtH 15 & Very different condition of lllm'"! tao
what prevailed in the days of the old fishing
smack, for then it was no uncommon oceur-
rence, especially in summer time, for a whole
fleet of vessels to be becalmed, when the
fish stored in the hold of each boat would soon
become unfit for food and require to be
thrown away,

Again, steam has enabled fishing operations
to be earried out on a more organised plan,
Nowadavs a fleet will make a campaign on
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some likely spot, and trawling will be done
by evervbody in unison,  Such, for instance,
18 SBellier's Fleet,” which consista of seven
carriers and fiftv-five fleeters,

Although there is nothing approaching the
rigid discipline of the Roval Navy, still these
fishing fleets are very can-fulh controlled by
an E-qu-rlr-nrﬁl fisherman, who is offie ially
known as the * Admiral,” but familiarly as
the Boss,  This admirable Admiral 18 respon-
sible for the fishing operations of the fleet.
:":rlth:ill;_f 18 left to chanee, for both night and
day there are eertain signals given, to which
the skippers shoot or haul their gear.  In the
daytime signals are made hy means of flags.
The recular night I;.,nl-]] ArC, One o green
rocket when the gear 15 to be shot, -,mil the
trawl is to be on the starboard tack, and
corresponding one and two red rockets to
port. Two white rockeis 1s the .r-ij_r,nul for the
trawl to be hauled. With each fleet, there is
what is known as a mark boat, which is to
indicate the rendezvous of the trawlers when
thev assemble for the purpose of sending off
their fish to the carrier. Operations are
usually conducted within a radius of ten miles
off the mark boat. There 1= t|uﬂ|i|:;|}_: TH e
impressive than this haubing of a North Sea

trawl, especially at midnight. All around is
a vast solemnity of water, spangled with the
hobbing hghts of the floating town, which has

a population of some 500 men. The steam
1-1-1r|m||+'~i. are wheezing and clanzing, and the
wheels of noscellaneous  mechanism are
rattling with sudden stoppages and spasmodic
starts. Suddenly the conflict ceases. There
is a sizzling of water, a quick lashing of what
seems to be a complicated knot. and then the
slithering mass of fish. There 18 at onee a
greater splashing and elashing, for the gear is
overboard again, and the trawl which had
scarcely rested, 18 scooping up and collecting
mare fish.

You have heard the curt command * Right
over ! and the next vou know is that men
are knee deep in pounds of slithering fish,
and that cutting knives are beinz fiercely plied.

But the life of a "'n.:-rrth Sea ﬁﬂhr-rmnn 18 not
all condenr de roge. = | reckon,” a whaleman
wus once heard to A3Y, "at no man but a fool
who wasn't foreed would go fishin'. It's
sixteen weeks sinee 1 left my wife—and I'm
pinin’ to see her again. She’ll be goin’ to
church by this time, and there’s so much
work to do and so little for it when it's
done.”

A GROUP ON THE " CESAR"”

The success which atfended these experiments with wireless seems to be murrored in
the faces of the experimental parly, for they look “ jolly good company every one!"

-
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PACKED AND STORED IN THE CARRIER.
Fizsh in the hold of a Carrier ready fo convey if fo Grimshy,

But there are many humanising agents at
work mow., Steam 15 one of them, for it
munimises the precarnousness of the life, and
shortens the penods of absence from home.
'||.||t|l:h1'-1' 15 the H]]Ii'l'dtltl work done by the
Rov: p Sea Fisher-
men, w hn o wurulu-lh with their hospital and
IEEILI]] Hhi]‘:lii, firr ]J:L' this meins doctors
travel with the fleet, and the sick and injun'ﬂ
can be cared for, bringing besides the httle
luxuriez of hife, such as warm clothing and
o] literature, to the The latest
addition to the fishermen’s welfare 158 wireless
telesraphy.  Only recently an interesting cx-
periment  was carried out by the Marconi
{IHIHIH!.II_".' with & view to ﬂ: rruihirw the
1'Hri""||_t I‘IJ 'H'hir'.'] |I B I.Ill'l"i' rll‘.Llii
effcetively and rr-u'!nmiu-lli_'l.' be applied to
steam and fizhing vessels, The result of the
1':¢|H'|'irni'u1:i was to show that it would be an
invaluahle asot, and the idea is to instruct
skippers and fishermen in the use of it, for it
can be emploved not only in fishing operations,
but in giving not'ec of approaching storms.
Furthermore, for a loag time it has been recog-
mised that the condtions of modern steam
'.rul.'.'!iu-r demaml that some means of com-
||'I'|'|.|:
amd there 1= none that is capable of fulfithug
such a purpose execept wireless telegraphy.

By courtesy of Messrs. Hellvers' Steam
Frslung Company, Linuted, of Hull, the Mar-

toilers,

W .i:".']l"-i.H

v wit’s the shore should e effected,

coni Company had at their
entire disposal for several davs
the trawler Othello and the
carrier Cwsar, and as the result
of tests carvied out some highly
useful data were obtained.
Having regard to the size of
the trawler, 1ta mast facilities,
and the kind of work carried
on by a vessel of this desenp-
tion, it was decided at the
outset that the most suitahle
form of wireless equipment
would be a type approaching
as  nearly as possible the
Marcom standard a kw. set.
Two installations  of this
power, but of somewhat
different desigm, were therefore
placed aboard the trawler, and
light topmasts were added to
carry the aenals.  An average
range of ninety miles was
ammed at.  With nu.,ﬂ.hl to I'I-I:" carrier, the
duties of which would be likely to eall
for a considerably increased range, 1t was
decided that liberal provision — within
reasonable limits, of course—szhould be made,
not only as regards the power of the equip-
ment, but also as regards the height of the
masts, The l',‘.li,'il'i-Til'l.j_‘" miasts of the (Coesar
were taken out of her, and two new wooden
masts, providing a height of a trifle over
100 ft. from the water-line, were put in their
I}hll'-l'- Two LV of Mareom 3 kw. stations
—one of the pattern geaerally used in the

- mercant:le marine, and the other of a portable

military deseription—woere installed. Neither
the trawler nor the carrier ]J:w-u':-cm'.ll any elee-
tric hight equipment, so it was necessary in
each cace to provide sufficient electrie power
to work the wireless installations. In the
fhello the two Ly s of mstallation, heing of
small power and very compaet, were accom-
modated in a small mess-room aft, wiilst the
steam engine for supplyving current was placed
in the ship’s engine-room, and an ol engine
which, for the purposes of drawing eom-
parisons, was also emploved, was put in the
fore "tween decks. On the Ceesar recourse
was had to the main bold. By the courtesy
of the British, German, Norwegian, and
tch anthornties controlling wireless stations
in the North Sea, the experiments were greatly
facilitated. The vessels left Hull on June

UNIVERSITY OF MICHIGAN



Tee WimrerLess WorLp

11th, and proceeded across the Dogger Bank
towards the coast of Denmark. At a dis-
tance of 270 miles from Cullercoats, the
Corsar sent and received messages without
difficulty ;  thus the estimated range of
between 180-2000 miles was considerably
exceeded, and the strength of signals in both
directions was such as to indicate that the
range of 270 miles conld have been increased
still further. With the Cesar’s aerial lowered
to 65 ft. above the water level she communi-
cated with Scheveningen at 1935 miles. There
were good strong signals both ways, and
messages were freely exchanged. The (hello
with her plant was able to communicate with
Cullercoats, 180 miles away, messages being
freely exchanged at that distance, and also
with the Cwsar, a distance of 100 miles, with
the latter ship's aerial at 65 ft. above the
water. Of course, 1t must be understood that
the operators were working under considerable
difficulties, the peculiar movement of these
small vessels making them very sea-sick and
ﬂrl'l.-l-lﬁhtl:l.' 1!hl'-u'l.l.'il1_5.l'h them about, In conse-
quence of the very satisfactory results of the

tests, Messrs, Hellyers immediately placed an
order with the Marconi Company for one
imstallation of the type fitted on the carrier
{ergar, and three imstallations of the elass
fitted on board the trawler Othello,

A bronze tablet, designed by Henry
Bacon, the eminent New York architect, to
mark the site of the first public telegraph
office in the Unmited States, has been placed
on the wall of the old Post Office Department
building, on Seventh Street, N.W., between
E and F, in Washington, D.C., and was
dedicated on July 4th.

The inseription on the tablet reads :(—

* Bamuel F. B. Morse, artist and inventor,
opened and operated on this site, under the
direction of the Post Office Department, the
first public telegraph office in the United
States, Apnl Ist, 1845, * What hath God
wrought.' ™

TRAWLERS AT HULL.
Cine af the largest fish markets in the world.
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Administrative Notes

The following Austrian coast stations were
officially opened for general public corre-
spondence on July lst:

Ausirian Trieste (O.H.T.).
Coast Castelnuovo (0.H.C.).
Stations. Sebenico O.H.B.

All these stations will maintain permanent
watch. The station charge will be 20 ems.

er word, with & minimum of fr. 2 per radio-
telegram, The coast station at Pola is now
no longer upen for public serviee,

* ® *

In view of the revised regulations relating
to radio-telegrams, which came into foree on
July 1st, the British Post

!':_;i!:: Office issued a new set of
Reg llliunl. instructions. The principal

alterations  affecting  the

treatment of radiotelegrams are as follows :
(1) Radiotelegrams can be forwarded at
the risk of the sender to a ship through
inferrening ships (not more than two in
number). An additional charge of 4d. a
word with a minimum of 3s. 4. must be
collected if one retransmisson only 18
desired ; or 8d. & word with a minimum
of G4, Bd. if a radiotelegram s to be
retransmitted through two ships. The
nstruction " ——-retransminsion e G-
sraphe 7 or " — —retransmission lettre
(the blank space to bhe filled up with the
numhber of retransmissions required) must
precede the addiess and be charged for
s thiee words, In the former case the
telegraph charge for a reply of 5 words
from the cozst station must be prepaid,
and in the latter a charwe of 21d. s
collecied for a lettzr [rom the roast
station. The coast station will inform
the office of origin by wire or letter, as the
case may be if one or both the retrans-
missions asked ‘or hy the sender were
necessary to reach the ship to which the
radiotelegram  was  addressed. 1f the
messapge can be sent direct to the ship to
whieh it 18 sddressed from  the coast
station the whole of the sum deposited

for retransmission will be refunded. If
two retransmissions are paid for, but only
one was found to be necessary, the balance
of the charges due will be refunded.

(2) Radiotelegrams can be sent to a
ship to be posted as letters at a port of
eall. A fee of 2id. in addition to the
ordinary radiotelegraphic charges is pay-
able in such cases. The radiotelegrams
should be addressed in the following
form :—

——I"oste Buenosaires——Smith 14 Calle
Prat Valparaiso Avon Lizard.

{3) The wawe of the ship in the address
with the call signal which must be added
where it is given on pages 8RU-898 of the
Post Othee Guide is now counted as one
word irrespective of its length. Similarly
the name of the coast station in the
address is counted and chareed for as one
word.

(4) The sender of a radiotelegram may
prepaay a ceply of any value. The in-
struction—R. I".—followed by mention of
the amount prepaid, must be entered in
the serviee instructions and telegraphed,
as well as before the address. The
amount. prepaid should be expressed in
sterling eurvenev—egg., " R 1567 the
whaole cxpression counting as one word.

(H) The scnder mav request the coast
slation to woltfe him of the dole and the
hivir when the radestelegram  was brans-
mitted to the ship to which it was addressed.
The information can be transmitted at
the senderv’s option by telegraph or letier,
end sutficient must be prepaxd in the
former case to cover a telegram of 5 words
[rom the eoast stat.on, or, i che ease of a
letter, 20d. will be eollecind. The msirue-
tion " PO oor C POP” as the case may
be, anust precede the address of the
radiotelegram  and be included in the
chargeable number of words,

Radivtelegrane: to be repeated or collated
may  be accepted in accordance with
Rule 42 of the Instruction regarding
Forcign and Colonal Telegrams,
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TrE opening of the Port Moresby (Papua)
and Thursday Island stations

Aunstralian for the transaction of public

Stations, and official business has heen

officially notified. Fach of

these stations gives a continuous service,

and the charges have been fixed as follows :
Orprxany Messiogs,

For Ship-ghore Communication.—Sixpence per
word radiotelegraphic charge, without minimum,
plus Commonwealth land-line charges.

For messages send from the Commonwealth fo
Papua.—(me penny per word por radiotelcgraph
station, plus Commonwealth land-line chargea—
ILe., in ition to the land-line charges one peany

ﬁ word will be charged for handing the traffic at
ursday lsland wirclesa station, and one penny

pt} WO hufﬂr Port ﬁ:lll'ﬁlh}’ sth.ltinn- : i
or t t iw chia . If any, w
collected Im ldd.l'ﬁ:ﬂl!. B Y
Presas Messaoes SENT By WIRELESS 0 aND
rROM Paroa.
The present presa land-line charges within the
Commonwealth, viz. :—

Within the
Stame in which
the Wirsless
Seation = Other
witmated. States
8. d. g .
Not exceeding 256 words ... 0 i 1 0
Emetdin_g 25 words but not
excesding 50 words o 0w 1 #
Exceeding 5 worda but not
exceeding 100 words ... I 6 3 0
Every additional 50 words or
rtion of 50 words 0 1 O
lua & wireleas charge as followe :—
Not exceeding 25 worda ... 2 6

Exceeding 25 but not ecxceeding 50 worda L ]
Exceeding 50 but not exceeding 100 worda 10 O
Every additional 50 words, or portion of
60 worda ... - a0
. . *
The functions of the United States
Bureau of Bteam Engineering are set out in
an official communication re-
T cently issued. This depart-
m:‘;;:: ment is charged with the
manufacture, installation,
maintenance, inspection, al-
teration, repairs of and requisitions for all
radio installations ashore and afloat as far as
radio material and other equipment of radio
stations are concerned ; with tests and
experiments of all radio apparatus; and
with the preparation of technical instructions
concerning the operation of such apparatus.
The department maintains close relations
with the Superintendent of radio stations to
ensure co-ordination of all radio work, and
prepares the estimates for all radio expendi-
tures. Each coast radio station is under the
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direct control of the commandant of the
naval station within which it is situated,
unless specific orders have been issued to
the contrary. In this case a duplicate of all
inspection reports pertaining to the station
is sent to the commandant of the naval
station. Any coast radic station not lying
within the limits of & naval station is under
the control of such officer as the department
may direct. The maintenance and inspec-
tion of material of coast radio stations is
performed by such navy. yards as are
appointed for the purpose by the Bureau of
Steam Engineering.
E L L]

In reply to & request from Senator Fletcher,
of Florida, asking for a review
of what has been accom-

Safety at Sea. _ihed by the Department of
mmerce in way of provid-
ing for the safety of life at sea, Secretary

Redfield submitted an interesting report, in

which he referred as follows to the subject

of wireless telegraphy :

You helped to frame the acts of Congress
concerning radio-telegraphy and sided in the
ratification of the Berlin and London radio-
tele: e eonventions, so | need not tell you
Lhnﬂnplt]fin: subject the legislation of the United
States, in principle and in most of ita provisions,
already has been accepted as the basia for the
international prescription and regulation of this
far-renching ageney for the promotion of safety
at sea. '.ﬁw principle of & constant wirclews
watch on occan passenger steamers (two
operators) as & measure of Government regula-
tion, to which there is now no dissent, waa firat
proposed by my colleague, the Becerctary of
State, Hon. William .J. Bryan, in November, 1911.
COur own act of June 24, 1910, has been amended
in accordance with thisn suggeation, and at the
international conference last June in London,
31 countrics approved the principle of a constant
wireless watch, at least in the case of la
passenger steamers, as 8 measure of international
regulation. The same convention also provided
for auxiliary apparatus for vee in event of the
failore of the ship's main power plant, as does
our act of July 23, 1812, Eo far as radio.
telegraphy ix voncerned, the work, from our
point n?wow. bofore an international conference,
will be mainly the adjustment of minor differonces
between our regulations and those which may be
auggreted by -}ﬁir powers, so as to secure unifor-
mity. To prepare for this work [ have requeated
the wircless companics furnishing operators and
apparatus for whip ani coast stations and the
shipawners converned to propose the names of
suitable experts who may confer with the
Commissioner of Navigation and representatives
of the Naval Radio Service and the Bureau of

Standards,
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Photographic Recording
Apparatus

Addition to Liverpool University Wireless Egquipment

the David Jardine Professor of
Electrical Engineering at Liverpool
University, has done, and is doing, much
to produce accurate data in connection with
wirelesa  telegraphy. The university
possesses, thanks to the generosity of Sir
William Hartley, a wireless telegraphy in-
stallation which is capable of receiving
messages from all parts of the world, though
the licence granted to the university is, of
course. only for scientific purposes. Sir
William Hartley has quite recently made
another gift to this branch of the university’s
work in the form of a new photographic
recording apparatus for wireless signals.
This apparatus takes photographs of the
E'l-l‘-l}llg‘l-ﬁ of the electric waves, and daily
records are being collected from Paris and
other places. These show the barometric
pressure, the direction and the force of the
wind, and the state of the sky and the sea.
The new apparatus at the university is
intended to enable exact measurementa to be
made of the strength of the signals received
from day to day. The current through
the detector i passed through a specially-
sensitive Einthoven galvanometer. The
latter consista of & powerful magnet between
the polez of which is placed a thin silvered
quartz fibre about 1-10,000th of an inch in
diameter, through which the current from
the detector passes. A shadow of the fibre
is thrown on to a plate, and as the plate
moves the vibration of the fibre is recorded.
By this arrangement it is possible to show
the effect of every spark that 18 made at the
Eiffel Tower station in Paris. On one or
two occasions it has been ible to detect
slight irregularities in the sparks at Paris.
Observations are being carried out with
this apparatus as to the effect of different
atmospheric conditions on the strength of
the signals received. Recently, by arrange-

PRDFESSDR E. W. MARCHANT,

ment with Commandant Ferrié of the Eiffel
Tower station, & senes of signals was trans-
mitted between the hours of 7 and 10 p.m.,
and an interesting set of photographs was
obtained which showed the sudden increase
in the strength of the signals just after
sunset. Within half an hour the strength
of the signals increased by nearly 70 per cent.
It 18 intended to make a continuous series
of ohservations with this apparatus so as to
obtain a record of signal strength which
will throw some light on the variations
which are known to occur in wireless.

As is well known, the strength of the
electric waves in wirelesa telegraphy varies ;
for instance, during the daytime it is found
nece to use a stronger current than
that needed dunng the mght. Again, there
is & sudden intensification of wireless signals
from America just after sunset. How and
why this occurs has not yet been definitely
discovered. But it is hoped that, by means
of research work which will be possible
with the recentlv-installed instrument at
Liverpool University, some light may ulti-
mately be thrown upon this unsolved problem
of wireless telegraphy.

At fixed hours each day the time signal is re-
corded and the weather report compared with
that published by the Meteorological Office.

The apparatus can be used also for the
reception of rapid signals. The method
by which this can be done is as follows:
After the photographic plate has registered
the vibrations of the quartz fibre, it is
taken out of the camera and developed,
when the message it holds can be read aa
easily as the dota and dashes of the Morse
code on a tape machine. The daily obser-
vations which are now being made should
prove of interest and importance in giving
asccurate data of the vamation in strength
of wireless signals under different satmo-
spheric conditions.
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MIMIC WARFARE AT
EARL'S COURT

HE readers of Tue WirerLess WorLp

I should go to the Imperial Service
Exhibition which is now in progress at

Earl's Court. There they will find many things
of great national, and more than national im-
portance. Perhaps one of the most striking

sections of the exhibition is that devoted to

BY Kind permission of]

naval affairs. As one enters the grounds from
‘lrllr“ if\'l'l: I{"Hll e COInes on t: ¢ Hoene ‘I]r i
naval harbour, made particularly realistic by
the reprmlurtmn actual size, of the stern of
H.M.8. Lion. Those who do not know what the
interior of a man-o’-war 13 like will be able
to spend an interesting half hour here.  But
perhaps the mimic war 1s the most fascinating
of all the exhibits. ['pun a larpe sheet of
Water, “”!l i ll‘f‘l]“ll III'I[:l. lll'l'!"Fl‘t-i v IH‘H'I‘."
ground of seenery which might be the coast
of Dalmatia, four model battleships, two
battle ervisers, and two destrovers will go
through various review formations, and will
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then bombard the town on the coast. After
a plucky resistance, it is compelled to sur-
render, upon which a landing party goes
ashore and hoists the Union .l:I{'L’. Hllt- the
battle is not confined entirely to sea tacties ;
aeroplanes and an airship play their part,
and, what 15 most interesting, they are pro-
pelled by ** wireless.” Their manouvres are
marvellous ; explosives are dropped from
the dirigibles on to the battleships, and the

j hie Lanw I‘Ilni.f_ll Cunrier
Photograplie Recording Apparaius installed af the Liverpool Ulnoversify

sensation cansed bv the unexpected on-
slaught of these ** bolts from the blue ” can
searcely be described ; to see vindietive
bombs dropping unceremonionsly from no-
where on to the unfortunate vessels which are
quite mmeapable of retaliation on their aerial
foes awakens the imagination to an un-
wonted ]:]iTt‘]l of excitement.  But, actual as
it 18, to the IJI_'I." i it seems all 80 unreal.
As someone aptly described it, 1t was like a
chapter of H. G. Wells turned into action, or
Tl"llfl}'.'ﬂrn-:l- 5 |’|'rp in the Future,” transhated
from [,rwl-::-tll'l'l.‘ Hall to Earl’s Conrt to make
all the world wonder.
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A Pawn in the Game

(Serial Story)
By BERNARD C, WHITE

CHARACTERS IN THE STORY.

CaarLEs BuMMERS. —Invendor and engineer. Son of the Vicar of Sotheby. and afianced lo
Gwen Thrale, daughter of the squire. His most recent invention is an airship worked by
wircless, which is likely lo revolutionise aerial warfare. Negotiations are proceeding with
the War Office for its purchase from the inventor.

Gwex Turave.—Charles Summers' fiancée, a bright, intelligent and originul girl, the idolised
daughter of the squire, and scerctly a member of a Fabian Society. She coazes Summers
to teach her ** wireless,” and soon becomes a proficient operator and a bit of an enginecr.

Doss axp Suk.—Pedlars, for ever on the prowl, and the universally recognised purveyors of
village gossip. They are discovered nmi “tapped " by——

M. DuroxT axD HERR BEULNER.—F s, making

a prolonged visit to England. Osten-

sibly they helong to the leisured and wmﬂﬁy slass ; Erus in reality they are secret agents for
a foreign (Government sent over to England for the purpose of securing mililary or naval
secrets, Their allention 1z direrled to Summers’ work, and they determine to got possession

of the airship's plans.

CHAPTER VL. (continued).
HE old questions of naval and aerial
I SUPTEMACY WeEre once Again very
much to the fore, The daily journals
were spending great columns of type on the

trend of events. Huge staring letters spread
the war scare on the evening placards.

ANOTHER HOSTILE SPEECH FROM THE
CHANCELLOR.

GERMANS INSULT ENGLISH TOURISTS.
PROFPOSED INCREASE IN OERMAN BATTLE-
MENTA.

THREATENED IXYABION:OF ENGLAND
BY AIR,

ENGLAND'S UNPREFAREDXNESS, etc.

All such topics filled the Press till the
whole country seethed with indignation,
Exactly why, it would have been difficult
to state. Nevertheless such indieations were
sufficient to show that however long the evil
day might be put off, there would at last
come a time when the two nations would be
at death grips to decide which should hold
the supremacy of Europe. If Beulner as a
German had been affected by all this
turmoil it would not have been surprising,
but what was extraordinary was the fact
that while he remained comparatively calm

on the subjeet., Dupont became more and
more excited in exact proportion as the
newspaper headlines became more flaring,
or the statements in Parliament became
more  violent, Then, too, the telrgm:m,
which had at first come to himin single sples,
now came in battalions. They were all in
eode, which he could only translate with
Beulner's help, and all were of foreign
origin. Nearly every one of them necessi-
tated a reply, and some of them would make
him swear in the very finest lingua franea.
Often after the receipt of such telegrams he
would order the grey motor car, and go
down to Sotheby for a week-end.  Usually
he stopped at the Granby Hotel, though
sometimes, in order to avoid remark, he
would put up at Chittingham. He soon
came to know the country by heart, for in
his ear he toured everv road, every side
track even. He made his way to the lower
ridges of the town, and always appeared to
be on the look out. There was no doubt
that on manv oeccasions he was anxious to
find out if Doss and Suk were in the neigh-
bourhood, and sometimes his efforts were
successful.  IHe never passed them without
speaking.  Sometimes he would offer money.
That was when he heard something which

i |
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pleased him ; but usually his efforta to
obtain news were unsuccessful, and he would
come away frowning at his ill-luck. Never-
theless, in this way he learnt all about the
repairing course which the Summers airshi
was undergoing, and as matters progressed,
a0 he became more and more cheerful,
more debonnaire, more suave—more d lo
Dupont. Occasionally he would lay himself
out to meet Missa Summers and make
inquiries, but not too often, lest she should
be suspicious ; and never did he put himself
in the way of Summers if he could help it.
What he liked best to do was to hear ignm
Suk that these interesting people were going
to town, and would be doing this or that.
Then he would manage, by hook or by
crook, to come across them, and perhaps
just pass the time of day. No occasion was
{w known to slip which might be turned to
profitable advantage. Certainly Dupont
was & very clever and determined man.

All this while Gwen was making great
strides with her wireleas. There was some
reason to be gratified at the disaster, for it's
an ill wind that blows nobody any good,
and 1t served a good turn by giving her
an opportunity of becoming more particu-
larly useful to Charles. By this means she
obtained a much more accurate and practical
knowledge of the ship construction than
she would have done by any number of
theoretical lessons. She became quite an
adept even in construction, and Summers
soon learnt to call her in for little jobs
which her more delicate fingers enabled her
to finish off in neater fashion than he could
ever have done. Then when the time came
for little trial trips she learned how to get a
far from perfect instrument under control.
Perhaps something in the model would not
bhalance rightly, so that the airship steered
all lopsidedly, and the fault had to be
rectified on the keyboard. Now, if Gwen
had worked with a complete model she would
never have been required to know such
things. As it was, she became as proficient
in the art of steering as Charles himself,
and the latter soon had reason to be
proud of the partnership of Summers and
Thrale.

But however smoothly things went, many
months necessanly elapsed before the mis-
chief to the airship was rectified ; for not
only did the machine require extensive
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repairs, but, in Gwen's particular phrase,
there were * other fish to fry.”” She had to
be taught wireless telegraphy, and that took
up many an evening which would otherwise
have been devoted to airship construction ;
for although her struggles at the Morse code
were heroie, even with the best will in the
world one cannot learn a new language
guickly. Besides, she had to learn some-
thing about the apparatus, so that her edu-
cation occupied a good deal of Summers’s
time. After this another ides was brought
forward, which also proved a good deal of
hindrance to Charles in his work. It was
suggested and finally decided that a wireleas
station should be erected at Thrale Hall,
with the view of establishing communication
between these two centres of attraction.
Of course Charles made most of the ma-
chinery, and Gwen helped in a small way,
but it took some time to get such apparatus
into working order, and the spring of the
following year was at hand before communi-
cation with Thrale Hall and the Vicarage
was opened up. (wen's sct was pigmy
compared with that of her professor, but it
served ita purpose very well. Many were
the confidential messages transmitted be-
tween the stations, and often " x's were
strong.” Carried away by his enthusiasm,
Charles did not realise how much his own
work was being delayed. When he did he
buckled to with a will, but it was another
month or two before the airship was as
sensitive an instrument as it was before the
accident. As soon as it was ecompleted to
his satisfaction Summers approached the
War Office in the hope that the Government
might purchase his invention, or at least
allow him opportunities to build a full-sized
model for the purposes of demonstration,
The procedure followed the usual course,
and more months were taken up in negotia-
tions, so that it was something over a year
before things were sufficiently advanced
for Charles to announce that matters
were practically settled, and he would
be allowed to demonstrate his inven-
tion before the Aeronautical Authorities
with a view of its acquirement by the War
Office. Great was the exeitement of the
two when so much was successfully con-
cluded. Gwen felt that she had a right to
feel proud of her fiancé's success, for had she
not Erul:an the machine for him and helped

D
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to put it to rights ! Besides, now that she
knew all about wireless telegraphy, she
could appreciate points which were outside
the ken of the layman.

But Dupont had not been idle all this
time. He had watched proceedings closely
but cautiously, and he made i]mmm;blz

unities of getting into closer touc
DwEE]frt Miea Thrale. Presently he found his
task becoming more and more difficult, and
he waited in vain for & renewal of the
invitation to watch the manceuvres. Finally
he decided he could wait no longer, so he
adopted bolder tactics, which were ultimately
crowned with success, One day he motored
down to Sotheby and put himself in the way
of meeting Gwen and Charles. From con-
versation with the yokels, who by now were
accustomed to him and the grey car, he
informed himself of the time and place where
it was most likely he would meet the two
together, Armed with & sketch book,
palette, paints, and the eamp stool of an
artist, he journeyed to a likely spot, and
made active preparations for a sketch.
Presently the two passed, and it goes without
saying, there was a most delightful rencontre.
Both parties expressed their surprise at the
meeting, and Dupont, with the usual dis-
claimer of any pretensions to skill, showed
them his effort. He was really a clever
water-colour artist, and even the half-
finished sketch testified to his ability.
Compliments were ll:nid him and modestly
received. The Frenchman, of course, took the
opportunity to make inquiries of Summers
and his engineering work, and managed to
introduce the subject of wireless. He did
not forget to ask whether the unfortunate
airship was repaired, and when Charles
assured him that everything was O.K. he
enthusiastically congratulated the young
engineer, adding : ** How much I should like
to see that heautiful ship sailing again across
the sky! [ am very anxious to observe it,
you know, for it combines in itself—is 1t not
50 '—the two greatest marvels of this cen-
tury—the triumph over air and the triumph
over space. | know nothing at all about
engineering, but [ understand enough of the
romance of science to wish very much more
than [ ean say to see your great invention,
Mr. Summers. When do you sail it agan ?
—for you know we were promised to see it,
and so great is my desire tu observe it that

Tae WirELEss WORLD

I am bold enough to ask you of your
nerousness to give us the chance that fate

id not allow us last year.”

Put so pointedly, the request was hard to
refuse, and Charles, who was good-natured
to a fault, readily replied: * Well, I shall
be having it out on Saturday next, Mr.
Dupont ; why don’t you and your friend
come along ¥ I don't suppose I shall be
doing much, but if you care to take the
chances, why then perhaps we might be
able to amuse you for a short time."

“ 0Qh, thank you, thank you, Mr. Sum-
mers,” Dupont replied with alacrity. * For
myself I can say, without hesitation, I shall
be most pleased. As for Beulner, [ am not
80 quite certain, but if my poor word will
induce him, why, then he will come bien
volontiers.”

S0 the meeting was settled on; but
Charles, when he had time to consider it
from & remote standpoint, was annoyed
with himself for being 8o easily coaxed into
making the suggestion. It was against his
own definite self-authorised rules to ask
anyone to the manwuvres, Why, then,
should he have been so silly as to invite two
such bounders as & Frenchman and a
German !—for, with insular prejudice, he
always looked upon foreigners as people to
be more particularly distrusted and avoided
as emissaries of the devil. Well, there was
no help for it now; he couldn't put them
off & second time. Nevertheless, he was
determined they should see as little as it
was possible to show them.

CHAPTER VII.
Ex RappPorT.

The Saturday of the appointment arrived.
Quite early in the afternoon the grey car
glided up the drive of Sotheby Vicarage
and discharged its occupants. The two
men had spared no pains to make them-
selves acceptable, at least in the eves of
their hosts. Well favoured and in the
smartest rig that Bond Street could turn
out, there was little in their outward
appearance to indicate that thev were
forcigners ; in fact, Beulner might well have
passed for an Englishman who had acquired
a Continental tone, though Dupont was un-
mistakably French as soon as you canght
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sight of the long oval-shaped skull and low
forehead. They had not long to wait in
the drawing-room before Gwen came in from
the garden, followed by Mr. and Miss Sum-
mers. Introductions were exchanged, and
the party in the good old English way
immediately wandered over the shady
grounds. Small talk passed the time away
until tea was announced. Even now Charles
did not appear till Miss Summers was
urged to make a remark on his dilatory
behaviour. Gwen explained that he had
a hard problem on hand, and said he could
not be interrupted.

" Mathematique? " inquired Dupont with
airy nonchalance. * If that is so, then he
does receive my most sincere condolences.
I do hate the mathematique. When [ was
at the University of Paris I used to have to
study algebra, euclid, trigonometry, until
all my head was one pudding of A, B, C, I,
and their sines and cosines. Oh, it was
awful. At last [ give it up and take to
potsie and la drame, but perhaps Mr.
Summers knows himself in mathematigue,
and do them for the pleasure. Then, if that
15 50, I quite understand callers are génants—
in the way—tiresome,”

“* Oh, no,"" inte Miz=s Summers, " 1t
is not mathematies this time, he could have
left those easily enough, but he says he's
got to draw up a report for the Government ;
I don’t know exactly what it's about, but
[ think it's in connection with his wireless
station. Anyway, 8 lot of people have been
calling on him lately, and he's been working
his little toy airship to death.”

* Yes,"” said Gwen, ** [ saw some of them
in the distance on Thursday. They were
driving & splendid new Wolseley car. One
of them was stout, and grey-haired, with
short grey moustaches.”

“ Yes, that was a Colonel something or
somebody, and such a dear old man. He
qute took father's heart. He said he
always read the lessons at his parish church,
except when it came to the first chapter of
Chronicles, which he left, on prineciple, to the
curate !

* And what's more,” chimed in Mr.
Summers, * he gave a guinea {or the school
treat ; but that wasn't all profit, for he
smoked three of my best cigars.”

“Well, he didn’t seem to know much
about Charles’s demonstration.  All he said

during the gvrations of the airship was,
“ Very pretty, very pretty.” At least, that's
all I heard him say."”

* But I think he had a long conversation
with Charles in the conjuring den,” Gwen
interpolated, * for he stayed there a terrible
time. [ was sitting on the churchyard wall
waiting for him to go, so I know."”

At that moment Charles appeared.

“ What an age you've been,” the three of
them shouted in chorus, while Beulner and
Dupont rose to shake hands.

“ Sorry,” remarked the offender, * but [

did not think it was so late. I must apolo-
EIHE.”
* Yes,” chimed in Gwen, * you'll have to
be awful nice to make amends. As it is
you must be made to suffer for your bad
behaviour. There's only one brioche left,
and that I buttered for you a long while
ago, and there's just half a macaroon which
I managed to save. You ought to be very
grateful to me, for you don't deserve even
that."”

Charles was not to be disturbed by this
banter. He leisurely seated himself in a
deck chair, and munched at the brioche.
Meanwhile tea-table talk prevailed.

It centred to a large extent on the strained
relations which still existed betweem Ger-
many &and England. Things during the
past few months had been going from bad
to worse. There was no doubt about it.
Germany was trying to get a wider sea coast.
She would have liked a port in the Mediter-
ranean, but, finding that impossible, her
hopes were set on improving her position .
in the Baltic. Just a little shice off the
coastline of Finland would be of great
service to her, and there was no doubt that
she had been striving to get possession of
the estuaries of the Danube for many vears.
Now, however, the matter was becoming
more urgent. The congestion of (German
trade made relief not only & necessity, but
one of paramount importance. Then, when
affairs had Assumed the nature of a cnsis,
& weak Government allowed its foreign
policy to be discerned, and the foreign
yellow Press was quick to work the matter
up into a serious business. [t counld no
longer be overlooked. Questions had been
asked in the English Parliament which the
Foreign Becretary hed found diffienlt to
anawer. The lower class Opposition papers
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had not been slow to make the most of this,
and soon large columns were devoted to the
discussion of England’s naval policy, of her
equipment in armaments and fleets, and all
the branches of modern warfare. The
rezerve of the QGovernment only made
matters worse, and it looked as though a
general election was imminent, for it would
not be possible much longer to fly in the
face of public opinion. Nevertheless, the
Government, in spite of their apparent
nunnhalﬂnce, were making eager prepara-
tions against any unforeseen circumstance.
Their unconcern was more apparent than
real. The course they had adopted of
trying to throw dust in the eyes of the public,
or rather to treat them like children, and
pretend that relations between the two
countries were entirely amicable, in the
hopes that their declaration of faith would
be implicitly believed, was only the sub-
terfuge of a weak party. Official circles
were fully aware that, without open war,
things could not be in & much worse state.
Acting on such intimate knowledge, naval
authorities were working night and day, in
order to be prepared for possible emergencies.
The complement of battleships was made
up to the last unit. The commissariat was
overhauled, and coal was being bought in
enormous quantities, so that the supply
Hhuu]d be equal to any demand that might

ut upon it. Even arrangements were
made for calling up the reserve. Similar
exertions were being made in the army, and
the aerial fleet was no exception to the
general rule; but in this instance a some-
what lax War Minister had allowed the newer
and less recognised branch of defence to be
neglected, or rather, without active negli-
gence, had grudged fuatcnng influence,
which alone could enable it to keep pace
with the rapid developments of the new
science. Now, when things were looked
into, it was found that forcign aerial fleets
were far in advance of the Enghsh, and
immediately strenuous efforts were made
to rectify the deficiency. The Government
workshops were kept busy building new
vessels, contracta were placed everywhere
for the supply of material necessary, and it
was hoped that the official peace would last
long enough to allow the vessels to be built.
At this opportune moment Summers ap-
proached the War Office with regard to his
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own invention, and the authorities, who at
any other time would have been inclined to
consider the matter over fantastic, were
only too willing to clutch at anything which
might save them in an awkward situation.
Charles’s proposals, therefore, received a
readier welcome than would otherwise have
been ible, and negotiations had
ceeded so well that i1t looked as thoug
purchase by the Government would possibly
be effected. This Dupont knew, and it was
to prevent such a purcha.ﬂn that he had
sought this evening’s invitation. Armed
mth such knowledge, he carefully steered
clear of any statement or suggestion which
might be inclined to rouse Bummers's sus-
picions. He treated the topic in hand as
one for amusing comment and scintillating
wit, until he had made an opportunity to
draw Beulner into the conversation. He
compared English soldiery with German,
and commented upon the likely methods of
either nation in warfare. This led him to
the subject of wireless and the object of his
visit. He tried to get Charles to talk, but
true to his instincts the young Englishman
was very reticent. Dupont therefore led
Beulner to talk of his experiences with
another system, and thus attained his
desired result, for Charles quickly became
interested, and in some measure threw off
his cloak of reserve. Dupont was quick to
recognise the change, and when he thought
the time was ripe, put one or two leading
questions which caused Summers to ex-
postulate and propound his own theories on
the subject. In order to corroborate his
statements, Charles had resource to his
airship, and he was obliged to show his
airship to his visitors and explain its super-
ficial mechanism ; but when Gwen urged
him to give a prm:l:im.l demonstration of
his toy, he refused on the ground that it
was not in complete working order, and
would be damaged, and that it would be
risky to attempt such a thing. Later,
however, he did give way sufficiently to
invite Beulner and Dupont into his den and
to explain the Marconi system of wireless to
the former, and demonstrate the sending
of messages by the ship set. He got into
communication with Crookhaven, and
allowed the German to use his telephones.
What was more, he offered to supervise the
fitting up of his station at Hampstead, even
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arranging for inter-communication between
them. While the two were so engaged,
Dupont attached himself to Gwen, and was
shown about the place. Nothing escaped
his eye. He saw the mystorious chest with
its patent lock, the diagrams scattered hﬁm,
there and everywhere. Without ap

to glance at 'l'.he table where Charles h,n.cl
he:en working, he got an idea of the young
man’s recent occupation by careful scrutiny
of the scribbled papers, carelessly l;maed on
one side.

He saw, too, the little stationery cnbmat
standing open on the table, and his fingers
itched to help himself to its contents, but
he knew such procedure would ruin his
chances, and he could find no way of getting
what he wanted without showing his hand.
Instead, therefore, he kept himself well
under control, and talked ﬁl asant nothings
to Miss Thrnlﬁ, until l‘m gathered that
Beulner and Summers had completed their
discussion. Then he took out his watch,
remarking he was sure that they had
exceeded the limits of the Vicarage hos-
pitality, and the two of them, after ex-
changing courtesies with Mr. and Miss
Summers, took their leave.

But they did not return to London that
night; instead they put up at the Granby
Hotel, and told the gratified landlady that
they had come down for a quiet week-end.

It was clear that Dupont had much on his
mind. All that evening he was buried in
tobacco smoke, nor did he go to bed until
the frequent attentions of the landlady inti-
mated that she was anxious to shut up for
the night. He had a little plan of campaign
to work out, but he couldn't quite see his
way clear. When he did tumble into bed
it was not to sleep, but to lie gazing at the
moon &2 it slowly travelled from one to the
other of his bedroom windows. The out-
come of his mgitatinns was a remark to
Beulner next morning that he must see the
old pedlar woman they had met previously.
Beulner made no demur. He accepted the
remarks from his chief with a well-trained
disinterestedness characteristic of a German
officer who has had to submit to years of
puppet-like obedience., So it was arranged
that they should spend the morning motor-
ing about the country passing and repassing
as much as possible, but not too frequently
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to attract remark, up and down the High
Street, round Botheby Church, and through
the lanes where the had first been
seen. Their efforts were rewarded, for
about mid-day they came across the old
couple sitting in the hedgerow where they
had first met them. When the motor-car
stopped, and Dupont got out, Suk never
attempted to get up, but, with the super-
ciliousness of her sex and class, waited with
the passive resistance of a rebel against
Society for Dupont to come to her. As
Dupont approached her, S8uk was the first
to speak. “I know'd as how ye were
comin’ this way, zur. I saw the motor-car
outside of the Granby yest’ night, and when
I heerd yon horn this morning [ said to old
Doss, they be looking fﬂrmf and roight
enuf ye may be, for I can tell ye a thing or
two. Maister Summers he be doing grert
things, an’ secret things. There be lots of
fine folk nosing round that little shanty,
an' there be those that talk in the village
an' say as how they be King's men coming
to buy the creetur that went sailing over
the woods t'other eve. I be sure of this,
for I bin making it my business to find oot.
More'n that, I been got some rare news that
be worth fur more than ten shillin’, and I
don't see why, lf I tell ye, ye shouldna’
cross my hand wi’

Dupont laughed. ‘ﬁm old shrew was
a bit of a business woman. He held a
sovereign between his thumb and finger.
* There, madam, will that do to put in your
pocket ! But for this I expect fine news,
great news.  Tell it me.”

Suk craned forward and lowered her voice,

“ "Tother night, an’ it were Friday, aboot
five o'clock, when I ha' filled me basket
with cresses, and were taking train for
Chittingham, a motor driven by Maister
SBummers and other gentry coom along.
They got oot to catch the train for Lunnon,
and [ crept after them, pretending [ wanted
th' same train. They were talking aboot
the ship thing, for I heerd one of the folk
say wireless, and another say, low like, * [
don’t see whay the l'.}we ment shouldna’
buy th' idea as it is.” | dunno’ what be
th'idea they talked of, but I never let slip a
word [ could help. Then the govern'r spoke,
an' told Summers how that the thing wer
urgent, and as how he must git on wid' eet.”

(To be continned.)
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Colonial Notes

REPORT presented to the Com-
monwealth Parliament by Com-
mander Brewis, R.N., on the lighting

of the western coast of Australia, reveals the
mteresting fact that 1t is more economical
to provide these places with wirelesa tele-
graph stations than with telephones. Com-
mander Brewis recommends that wherever
possible isolated coastal lighthouses that are
within reasonable distance of the wireless
telegraph stations to be constructed round
the Australian coast, or can he connected
with one another, should be provided with
low-power wireless equipment. In support
of his contention that the first cost of the
wireless equipment and the cost of upkeep
are less than telephones worked by land
lines and submarine cables, he mentions that
the estimated cost of connecting three
lighthouses—Cape Leveque, Cloat's Puoint,
and North-West Cape, all in Western
Australia—by telephone with the land lines
exceeded £20,000; on the other hand, the
cost of providing wireless equipment at
twenty of the existing and proposed light-
houses of Australia, where such method of
communication 18 considered desirable,
should not exceed a total of £16,000, Com-
mander Brewis, therefore, recommends that
wireless  telegraphy  be  installed at  the
following ploces -—
Nenrest

Lighithaemnne, Wireless Biatdon. Liisinne,
Eclipse Ialnntd Allsany 1 milis
I¥Entrecasteus Peint Allbany . L1
Uape [nscription Carmarvon . [EL

Al von 41
Uloat"a Poant Figla il
Cape Lovegue Hroomie - . 12
Lacroase lalnnd “.;I.':II-L"IIHH Ll ) 1§

= = &

The example of Australia in this matter
might be followed with advantaze elsewhere.
In Australia it i proposed to entrust the
operation of the stations to the lighthouse
keepers, nearly all of whom, we understand,
are proficient in Morse, and should be able
therefore to carrv out their wireless duties

Clsat™ Point .
*xorth-Weat Cajpe

o™ North-Yest e :.Ii i casmppreetad |a_1' dn!,r with o
lightship atation equipped with low-power wirch s febe.
gmphy, but by night will b within ensy range of Car-
[SER LT I:'."|li mankes o nnd Doebioorme {21 "'I]I"“:'.

after a few weeks' training. Great as is the
economic advantage that alone is not urged
by Commander Brewis in favour of the
wireless scheme. There 15 the valuable aid
to safety of navigation in southern waters,
where 'many of the ships possess a wireless
installation, as well as to the Commonwealth
Meteorologist in compiling and communi-
cating weather reports.

* = -

That the Canadian (iovernment are con-
vinced of the utility of wireless telegraphy
on board wvessels engaged in the fishery
protection service is evidenced by the
equpment of the C.G.8. Canada and Dollard,
which the Marconi Company of Canada have
just completed. One of these vessels, the
Canada, has had an interesting career. Bhe
was originally a torpedo-boat destroyer, but
was purchased nine vears ago by the
Dominion Government for fishery protection
service in Canadian waters, being stationed
at Halifax, N.5. In 195, the Canada was
fitted with a coil set of wireless apparatns,
but with the advent in 1910 of the Niobe
and Rainbewr, which were intended to form
the nucleus of a Canadian navy, she was
utilised as a training vessel, for which pur-
pose all the available accommodation was
required, and it was found necessary to
dismantle the apparatus. The vessel has
again been commissioned on fishery protec-
tiom serviee, tHis e oo the Great Lakes,
and bearing in mind the excellent results
of 1the first wireless installation, the Govern-
ment decided to equip her again,  The
new apparatus consists of a 1-7 kw. svn-
chronous disc dischareer, transmitter and
valve receiver, with o eoil transmitter and
magnetic reeeiver as emergeney gear,  Call
letters V.MU, have been allotted to the
Canada, which is owned :ud controlled by
the Departinent of the Naval Service. The
C.G.8. Dollurd hes jusi been delivered to
the Department of the Naval Service by
the Kingston Shipbuilding Company, of
Kingston, Ont., where her wireless installa-
ticn was fitted. Her call letters are V.10,

UNIVERSITY OF MICHIGAN



Tue WirerLess WorLD

383

Educational Notes

HE large number of educational
I announcements w]:mh appear in the
advertisement pa y this issue
should make a etrong ap]:raal to those of our
readers who contemplate taking up wireless
telegraphy as a career, either as engineers or
operators, Within the past two years the
number of colleges where the necessary
tuition i given has increased considerably.

The school at Marconi House calls for the
attention of those resident in London. Here
day and evening classes are held ; the day
class 18 for etudents who have generally had
somie previous land-line or cable telegraphic
experience, and serve ahout two months
as learners, in order to acquire a working
knowledge of the Marconi system of wirelesa
telegraphy.

Of the institutions which we desire to
bring to the notice of our readers, these
may be divided into two categories. One of
these exists mainly for teaching—that is to
say, imparting the ordinary routine of in-
struction in the solid, non-speculative truths
underlying the whole fabric of wireless tele-
graphy. The other class adds to these
functions special facilities for the research
student. Among the latter, University
College (University of London) and the East
London College (University of London) hold
prominent places. At the famous Gower
Street College the Department of Electrical
Engineering 1s under the direction of Pro-
fessor J. A. Fleming, and it forms part of the
faculty of Engineering. The research labora-
tory is specially equipped with apparatus for
the study of high-frequency currents and
of mr&laaa telegraphy. At East London
College facilities exist for the carrying out
of research during the evening as well as in
the daytime by duly qualified persons.

The Northampton Polytechnic Institute
is well known in London. The full day
course 1n mechanical and electrical engineer-
ing subjects will commence on September
20th, and students taking the complete
course can specialise in their third and
fourth years in wireless telegraphy. At the
Working Men's College classes are held in

natural and applied sciences specially for
beginners,

The prospective operator cannot com-

lain of lack of training colleges. In
ndon the British School of Telegraphy
and the London Telegraph Training College
are each equipped with standard Marconi
apparatus, and prepare students for the
examination for the Postmaster-General's
certificate. The East London College, which
is located in Forest Gate, gives both practical
and theoretical instruction. Provincial
students are also well catered for. Thus,
at the Royal Technical College, Glasgow, a
full course of instruction has been arranged,
under the direction of Professor Magnus
Maclean, for persons desirous of qualifying
for the Postmaster-General's certificate 1n
telegraphy as & preliminary to their employ-
ment a8 wireless operators. The two es-
tablishments of the Manchester and Liver-
pool Wireless Telegraph Training Colleges
are fitted with Marconi apparatus, and
examinations are held frequently at these
colleges. The Northern Wireless Schools
have also a centre in Manchester, as well
as one in Dublin, both of which are equi&]r:ed
with modern apparatus. Leeds, eat
Hartlepool, and Newcastle-on-Tvyne are the
headquarters of the Northern Schools of
Wireless Telegraphy, and day and evening
classes are held at each of these centres.

There are also a number of correspondence
colleges with their headquarters in London.
The University Engineering College have a
course dealing with wireless telegraphy and
telephony, and special facilities are offered to
those who desire to study for the Postmaster-
General's certificate for wireless operators.

The courses of the Empire Correspondence
College are adapted to the requirements of
operators and engincers and to the examina-
tions of the Postmaster-General.

It is almost superfluous to advise stu-
dents to learn foreign languages. Hugo's
Correspondence Course should be a boon
to those who are constantly travelling,
or who have not the facilities for obtaining
oral lessons.

i Hi |
r e :-"_I.
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Maritime Wireless Telegraphy

N July 31st an action was brought,
Oh&fﬂ-t‘& Mr. Justice Bargrave Deane

and two of the Klder Brethren of
Trinity House, by the owners, master, and
crew of the steamship Devonian, one of the
Leyland liners, to recover salvage remunera-
tion for services rendered to the steamship
Mexico, her cargo and freight in the North
Atlantie, in January and February last,

On January 25th last the Mexico, a steam-
ship of 4,885 tons gross, belonging to the
Compagnie Générale Transatlantique, left
New York on a vovage to Dunkirk with a
general cargo. On the 27th a bad south-
westerly gale and a wvery heavy sea was
encountered and some of the cargo in the
‘tween decks became unstowed and shifted,
doing considerable damage, and on the
following day the tail-end shaft broke in the
stern tube. The Merico at once sent a
Mnm:migram to the agents in New York
reporting the accident, and they replied that
the Floride and Gnrahﬂa wl’uch E-elnng to
the defendants’ line and are fitted with wire-
less apparatus, had been sent to her assist-
ance. Un January 30th the Merico became
unmanageable in an easterly gale and very
high sea, in which she rolled heavily.
Alarming noises were heard in the holds and
showed that the cargo had shifted badly, and
at 8 a.m. the operator sent a Marconigram
to Sable Island saying * Situation becoming
more eritical.” About the same time the
Devonian, bound from Boston to Liverpool
with passengers and a general cargo and
manned by a erew of B7 hands, received the
following call from the Merico: ** Adrift
with propeller lost, position 3950 N,
DR W, o we expect help from steamers
Caroline and Floride, both coming ; please
let them know our position.”  Further
meszages were exchanged, and when it was
ascertained that the Derontan could reach
the Merico inside of eight hours she was
requested to approach for fear of worse
weather. The Deconian accordingly altered
her course, and eventually the Merico was
sighted about 10.30 p.m. and the Devonian
was requested to stand by till daylight. On
the following morning the master of the

Devonian sent o message that he could not
wait indefinitely, and as no message had been
received from the Floride or Caroline the
master of the Mexico accepted the offer of
the Devonian to tow her to Hahfax. By
means of a line brought by the lifeboat of
the Devonian two of her wire hawsers were
hauled on board the Mexico and made fast.
The weather had then moderated. About
10 a.m. on January 31st the towage began.
The vessels were then about 380 miles from
Halifax. Shortly afterwards the vessels
received a message from the Floride that she
was 140 miles distant, but as the Devonian
was doing the towage, the Floride resumed
her vovage under instructions from New
York. On February 1st and 2nd the weather
waa very bad again, and the Devonian hove
to and just kept her engines working
sufficiently to keep the hawser taut. During
the afternoon of the 3rd the weather
moderated and the towage towards Halifax
was resumed, and was continued without
particular incident till the afterncon of the
4th, when the Merieco was safely brought to
an anchorage in Halifax.

The value of the Devonian, her cargo and
freight was £252,177. The Merico and her
cargo were valued at £77,755, and there was
no freizht at risk.

The Court awarded £7,326 17s.

Mr. Justice Deane, in his judement, said
that the weather was not very bad theday the
towage began, but in the night the weather
altered, and the sea got up and the con-
ditions were entirely changed. The Merico
rolled very violently and made very bad
weather of it, her steering got worse, and she
had a considerable hist—12 or 15 degrees—
to starboard, and that made her rolling
worse, as the ship kept coming to port
in spite of helm fully starboard.  About
9.30 a.m. on February 1st, when the weather
had got worse, the Merieo sent this message
* Rolling becomes dangerous. Please bring
to sea a little more.” The captain of the
Devonian replied : * I notice your terrible
rolling, but do not dare to go any faster to
keep more head to sea fearing 1 part hawser,”
Later, the master of the Merieo called the
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Llemuiﬂn asking what weather to expect, as
he was ** fearing for the night.” On the |:|1p;ht
of February Ist the weather became still
worse, and in the morning the Mexrico sent
this message : “ How has the night been,
here very bad with incredible rolling, we
don’t lose confidence for we trust in vour
hawser, hope better weather for the day.”
There could be no doubt that the towage
was then extremely dangerous. The cargo
in the Merico was loose, and that increased
the list, and his Lordship was advised by the
Elder Brethren that if this vessel had not
been in tow she would probably have got into
the trough of the sea and capsized, and not
only the ship but valuable lives would have
been lost. On February 3rd the same con-
ditions prevailed, and the Mexico steered
very wildly. Subsequently the weather got
better, but the vessels were troubled with
snow flurries, and, added to these troubles,
the master of the Mexrico was not sure that
his reckonings were right. However, the
vessels arrived safely at Halifax on the
afternoon of February 4th. There was no
doubt that it was a very valuable service
extremely well performed, and that there
was considerable danger not only to the
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salved ship but also to the salvors ; to save
property worth £77,700, property valued at
£252,000 was put in _}mpnrdv sn that a great
responsibility rested on the master of the
Devonian. The towage lasted 4} davs, and
the Devonian lost T days in consequence of
the services. 1t was difficult to conceive a
better serviee, and the award his Lordship
would make was the sum of £7,000—£4,600
to the owners, £500 to the master, and
£1 900 to the crew. In addition, he allowed
£326 17s. for expenses at Halifax and loss of
ropes and gear.

I'his case is a striking instance of the
value of wireless telegraphy to ships at sea.

* 3 ®

The new Cunard Canadian liner Andania,
which has recently returned from her maiden
vovage, is the latest example of the one-class
cabin—called second cabin—ty pe of steamer.
The Andania 15 a twin-screw vessel of
13,400 tons, her length being 540 ft. and her
breadth 64 ft. The ship is fitted with the
Marconi wireless apparatus, and the system
of submarine signalling 18 also imcorporated
in the design. The 4 wdania has accommoda-
tion for 2,140 passengers—520 cabin and
1,620 third eclass.

The R.M.5. " Ceramieg.”
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Contract News

The Marconi Wireless Telegrapb Company of America notify that the following vessels
bhave been equipped with Marconi Apparatus during the past month.

I 1
Ship. | Owners, Call Appnrstus, Remarka,
[atters, |
B.Y. Cyprus .. oo Iy 0 Jnckling ' L KYD | S kw. and | Private yacht,
. emergenc
Camal 2 o | Retandard (il Co, ., ) EIT | 2 kw, ug Engnged in oil transport,
. ) . | emergrncy
Senator Bailey o Si-ELETﬂFII'IE and Wrecking | KGS o | —
53.Y. Emeline .. | Robt, Graves . L EYY 13 Private yacht,
THinos A .. | Texon qlt-q'qth I.‘-u-, e KTH i I. Trqn.npnrl‘. vrnarls 1'||.rr3,'i:llg lhnanted
AT . L .. ! Luvkenbach ?hnm-hlp s T WNG = muember of PRESENZErR
8.Y, Wasa ., ‘e | (i. C. Bherman A oo KYX ) 1) kw, and  Private yacht,
Li 111 ne
A.Y. Wakiex. . | Edw, Lo Ehhm] N s KYI T ¥ Prirmte ].rn.-:'l'l.L
Merced T o b MeCormick Co, i o b WEE " =
Chizagn i | U8, Government ., o NI e
= R
Dorethea .. .. . .'.' . .. NE8 | . Theae vessels belong to the United
Doa Fwun e Iu-l'rm o i ] .. - NER | Statem Nnval Militin, The costract
o plser b o =5 i , NGK | , + for their mpuipment provades for ser
MHackiar : - 3 s , i NJT ol ] vieee pia the coast stetion of the
Firen. . = 3 = i : o KV [ <l YMnreoni  Wirelswa ﬂump.l.n}' of
Wolverine | : b . WK = i America,
Essex : - S - ] ) ¥
M}, ‘ H i o v . QE‘{I [ i |
aniic . ! . = .. =KC ;
Maine ) L ol E-QK | - | Hrm.pll.n.l pl'up im the service of the
[ [invermment,
Petridenm . a - ; L% i Pretmlrum carrier in the service of the
| Liovernment.
Radiani Stamlard Chl o, \ KTH 1 kw. sl } i 3 ;
IR Sngnped in il tranepert.
Brilliant ; o ; RTI fﬂh d ] e I
Foruard , .. 1 Yankee Salvs KPF o -
Voasel not y-r.-l‘ ﬂn.mnl I [":III!II.EE Du'l..Tq:nd-hﬂlmum | WEX T :'I
Bay Truna |
Sbate of Oha . . o Mevelond and Buffsln Trans WFik ) | = Engneesd in world -wide Service,
LETH
Rex and Hes .. . E . . WS I
Lakbeland i .., Port Huron moad Daluth WL
Stenmship Qo
15Y. L’r:ﬁ:m'ﬂ 5 W, A L uFlli P R 5 Wiy , . Private :|I'|'I.1;!]It,

The following vessels have Iuln equipped I'.lr the ]]Il:l-l,l 'C'.nulp.n]r.

Bhip. U wnem, Call | IHtemarks,
: laottirs
F:'d'nﬂ i 0 KRoninklijke Huﬂuld.m.ht' Lhowel s
Tubantia . : . i - -
fnralonde . . Rotterdamache Liluwyd . -
Fwardian . . i Contral and South Ameriean Talngr:.ph Co. | WGZ | Cuble ship.
of Now York ' :
Imperalor .. Hamburg Amerikanische Packetfahrt AG. | DIT
Anionis . . " " . . DAN
Armenia ., ; = % v e DEM ¢ I'ansenger veasols.
H'!f“ " . i T T & T.'R"l |
Boanizs  © | . i - “ " ] ¥
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_Dnhrl qu; been received during th_a past month by the Marconi lnternational Marine

Communication Co. to equip or to refit the following Vessels 1—

Ship. Owner Apprratus, Remarks
“Camming .. .. lamportand Holt .. .. 1}kw.and | Sailing between Liverpool and South America.
smergency

Bertrice . Royal Mail Steam Packet Co, " -

Bealandia . . an " Lo

M ediaior . The Admiralty .. i =

Imgoma .. F.and T. Harrison, Ltd - Liverpool to the Cape :

— Hellyers Steam Fishing (o, . i kw, and Three units of important fishing fleet.
mergene -
e " T 3 kfu.n The Carrier attached to the Fleet,
,__Smefgency
Veascls which bave been or are being cquipped with Marconi spparatus sinee our last issue.
Ship. Ownera, l Apparotus.

Caribbean .. .. .. .. | Royal Mail Steam Pucket Cn. .| 14 kw. and emengency.
Kaipara wi vo | New Zealand ﬂh&p[ﬂg Co. .. " "
-l:m"llldﬂ B’I.Irl]-l-, mll.il & b a " - va v - ] i
Baroda Rritish Tndia Steam Navigation Co. i, . o | i =
Vedamore Johnson Line e 5 & .. St L ;
Toronio Wilson Line .. i : - -
Malaspina Canadian Government . o . ‘s i |
Sowdan P. & 0. line, Chartered as Troopship . . ’¥., 3 P "
Crnqueror His (Irnce the Duke of Mancheater i o ..+ § kw. and emergency.
Iroquoia Anglo- American 0il Co., Ltd. - -
Navahoe . Anglo-American 0il Co., T.td
Oityof Dalbi . .. .1 . !
City of Chester .. A .. | Hall & City Linea .. |
City of Colombo .. .. .. || ,
Katembe . , .. .. | Bucknall Steamship Lines, Lid., ;
81, George . Canadian Pacific Railway .. . -

The Spanish and General Wireless
Trust

R. GODFREY C. IEAMIBr:dpmaddin at the
meeting of the Spanish and Ge Wire-
lers Trust, on August lst, said that their

asscts were almost entively com of shares in

the Compaiiia Nacional de Telegrafia Sin Hilos, the
progress of which had not been sufficiently rapid
to produce any revenue to this company in the
shape of & dividend. Under the terms of the
concessjon from the Spanish Government, a number
of stations had been constructed, the Grst of which
were at Aranjuez, near Madrid, Barcelona, Soller,
in the Balcaric Islands, Cadiz, Vigo, aml Las Palmas
and Teneriffc, in the Canary Islands. The busincss
had so far been mainly that of communication with
shipa at sea, the receipta of which had not come up
to expectations. However, there had slready been

s marked improvement in the stations’ receipts, and

the number of m was increasing month by

month, and likewise the inatallations on rd ahips,

The Portuguese Parliament had recently passed o

law rendering wircless telegraphy obligatory on

board all vesscls of a certain denomination, and,
no doubt, similar legislation would follow at an
early date in Spain, which should add considerably
to the business of the coast stations. During the
year a new station had been opened at Santander,
and others were approaching completion. Con-
siderable difficulty seemed to have been encountered
with the telegraph authorities in Madrid, which had

given the directors of the Compafiia Nacional a

great deal of trouble in connection with the inter-

pational telegraph service. Under the terms of the
concession the company entitled to
conduct that service, but this waa
the authorities. The board were advised, however,
that the matter had now been practically settled,
and negotiations had been opened by the Spanish
Minister of Posts and Telegraphs with foreign postal
administrations I"Iﬂ;. a vm making lhﬂlnal::en—t
sary arrangementa for a eRS BOTVICE. was
l‘mrpr;ud that before long such & service would be in
operation between Spain and this country, & station
on each side being ready to start such a serviee from
the moment the necessary suthority on this side
could be obtained.  Other telegraphic developments
had been retarded owing to the wars in Tripoli and
Moroceo. .
The report was adopted without discussion.

The annual report of the Dircctors of Marconi's
Wireless Telegraph Co. appears on page 388.

]
The Share Market
Lovpon : Augus 1868, 1913,

The appearance of the Industrial Share market
is more favourable than for some time past, the
chief featurz being the marked advance in prices
in tho shares of the various Marconi issues follow-
ing the publication of the report.

A decided revival of public interest has taken
place in the shares, the earnings now shown being
in sccordance with the highest anticipations.

The prices as we go to press are: Ordinary, 4f;
Proference, 3} ; Canadas, 14/-; Brarish, 13/-;
American, 1.

[IVERSITY (E MIF L
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Marconi’s Wireless Telegraph

Co., Limited

REPORT OF THE DIRECTORS AND STATEMENT OF ACCOUNTS
For the year ending December 31st, 1912

Presented al the Annual l‘j'rd'l'nary General Meefing of the Company, held at the Whitehall
Rooms, Hotel Metropole, Whitehall Place, London, 5.W., on Friday, August 22nd, 1913

CAPITAL - - - - - - EL1000,000

Divided into 250,000 Seven per Cent. Cumulative Participating Prefercoce Shares of E1
each and 750,000 Ordinary Shares of £1 cach

DIRECTURS,
Commespatore (. Mawcost, LLID. D.Se., Mator 5. Frnoon Paue
Chairman. Carratn H. Riann Sawgey.
GonFrEY C. Isaacs, Esg., Managing Direetor. Hesxry 8. Savspers, Eag.
Bamv el GeEooHEgAN, Esqg. Coroxel Aueert Tnys.
Avroxan Marcoxg Esqg. M. MavnicE TravaILLEUK.
AUDITORS,

Cosprgie BroTHeERs anvp Coxpeasy,

=HOLICITORS,
Cowanp axp HawksLey, Soxs axp Cnasce.

SECRETARY AND OFFICES.
Hexry W. AuLkx, F.CLK, Mancost House, Steaxn, Loxpox, W.C,

Report of Directors.

The I¥ireetors herewith submit the Balance Sheet together with Profit and Loss Account for the year
ending December 31st, 1912,

As it was not found possible to complete the audit until comparatively recently, your Directors thought
it dexirable and felt warranted in deferring s little the submiskion of their report, they having entered
into & new contract with His Majesty’s Postmaster-Gieneral and considered it desirable to await its
ratification by DParlinment,

Im the report for the year 1971 it was stated that the Share Premium Aceount would be inereased in
the next Balanee Shect to the sum of £2506.630 5x 2d. It will be observed from the Balance Sheet now
presented that this figure stands at £255,707 3a. 1d. The differenee is accounted for by the expenses in
connection with the issue, amounting to £923 24, 1d.. having been debited to this account.

During the year 1912 the business of the Company continued to make satisfactory progress, the
gross profit havingamounted to £537,243 4s. 11d., as compared with s sum of £214,407 1s. 4d. for the preceding
vear, and a net profit is carried to the Balance Sheet of £413,204 11s., as comparced with £141,717 7s. 1d.
for the year 1911. A part of the above profit having been derived from the realisation of shares, your
Directors deem it prudent to take this opportunity of creating & reserve account, and have appropriated
£100,000 for thia purpose,
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The Directors recommend the payment of a final dividend for the year 1912 of 10 per cent. on both
classes of shares.

Summarised, the pro :.Epmpril.tiun of the available balance is aa follown ;
i vide

Preference Shares ; of 17 per cent. for year ended December 31st,

1912, of which 7 per cent. was paid on August lat, 1912 ... v E4A2ZH0 D O
Ordinary Sharea : Dividend of 20 per cent. for year ended December 31at, 1912,

of which 10 per cent. was paid on August 1at, 1912, on the amounta paid

up on July 8th, 1012 ... T 140,020 17 9
(reneral Reserve Account ... 100,000 O O
Balance carried forward to next account... 146,726 5 11

£439,147 3 8

——— e a

Your Directors propose to declare at the General Meeting & dividend at the rate of 7 por cent. for the
year 1913 on the Preference Shares.

In the Balance Sheet, Patents and Bhares in Associated Companies are again taken into account at
their coat price, with the exception of the Spanish Shares and a portion of the American Sharea, which
figure at their par value. The Directors desire to draw the attention of shareholders to these words,
for, notwithstanding that the same statement was made in the Directors’ Report for the year 1911, mis-
understanding arose in the minds of spme, in consequence of its having been stated by some that the profita
appearing in the Balance Sheet had been arrived at by means of writing up the shares held in Associated
Companies. In order that there shall not be nuLmimnderlhnding of this nature in the future your
Directors desire to make it clear that, whenever shares are acquired by the Company they figure in the
margin of the Balance Sheet at their par value, and, no matter what that total may represent, they are
taken into account in the Balanee Sheet only at their actual cost price to the Company. To this figure is
added the cost of patent renewals, patent applications, and any sum which may be paid in acquiring or
protect ts. Thus, in the Balance Sheet now submitted the £858,119 8s. 4d. represents the cost to
the Company of the whole of its Patenta and Shares in Associated Companies, the latter being represented
in the margin at their value of & total of £1,504,583 128 3d. Whenever the Company sells any
portion of ita share holding the Share and Patent Account is credited with the average or actual cost
price of the shares, including a proportion of the cost of patents as stated above,

The total cost of sharcs and patenta shows an increasc over the figurea of the preceding year of
£347.506 Ou. 4d. This is accounted for largely by the addition of sharcs in the American Company, which
were acquired at par.

The total par value of shares shows a decrease as compared with the preceding year of £480,130 19s. 6d.
This arises principally in consequence of the readjustment of the eapital of the Argentine Company. The
tine Directors considered that the capital of the Company, which waa formed in the year 1908, with
a capital of $8,750,000, of which $8,000,000 was in “ A" of $5 each and $750,000 in * B ™ Bhares
of £5 each, was excessive, and this Company has consented to the cancellation of 200,000 “ A " Bhares,
of which our proportion waa 155,808, and that one new ** AA " Bhare should be exchanged for four shares
of the original capital. It has also been agreed that the “ B "' Sharea, of which this Company holds 78,250
of a total of 150,000, and which rank preferentially as regards capital, shall receive a preferential dividend
of & cent. and an increasod proportion of any remal profita. .

E;rthm armngements this Company's holding in the tine Company shows a nominal decreass
in the par valve of ita ** AA " Bhares of £678,780 156. and an increase in the value of its ** BB " Shares of
£5,325, paid in respect of calls on these shares. This Com 's interest in the Argentine Company is,
t.henfum]::.;:lcﬁcl.“ unchanged ; the alteration affects the numLur of shares and their nominal value only.

With the deve il:ent of the wireless industry throughout the world the business of the Associated
Companies in which this Company is interested is extending considerably.

ELoIa% Company (Com in de Tél phie sans —The business of this Company has continued
to increase and show very satisfactory profita. It has recently been reorganised and its capital inereased
to £00,000, of which this Company holds one-third.

FrExcE CompPaxy (Compagnie Frangaise Maritime et Coloniale de Télégraphie sana Fil).—This
Company bhas declared a dividend for the year 1912 of 10 per cent. on the Urdinary Shares and 31-25
france per share on the Founders' Sharcs,

Tae Maircoxt INTERWATIONAL MARINE CommumicaTion Comrany, LiumrreEp.—The businesa of this
Company during the ycar 1012 showed an increase of over 80 per cent. in its receipta, and a dividend
of 10 per cent. waa declared, an inerease of 3 per cent. over that of the preceding year. This Company's
businesa continues to develop in a very satisfac mMANDET,

GErmMax Company (Deutsche Betrichsgescllschaft fiir Irahtlose Telegraphie m.b.H.) {Debeg)—This
Company has paid a dividend of 8 per cent. for the year ending September 30th, 1912,

rasia¥ ComPaxy (Société Russe de Télégraphes ot Téléphones sans Fil).—This Company has declarsd
a dividend for the year at the rate of 6 per eent. Its business continues to show very eatisfactory
development, and the business in hand this year represents a very substantial increase over that of the
preceding year.

Tz Marcowt WireLess TELEGRAPR CoMPaNY OF Ca¥apa, Lisiten.—Under their contract with the
Canadian Government for the operation of wirelesa telegraph stations on the Great Lakes, four stations
have been established and placed in operation during the past year. One station is at present being
enlarged and three other stations are to be built during the current year.
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The ntgotllﬁﬂnl with the Newfoundland Government were t to a satisfac termination in
December by the completion of a contract which will continue Company’s exclusive righta in
Newfoundland until the year 19286.

Under agreementa with the Canadian and Newfoundland Governments the Company operates 32
stations in Eastern Canada and Newfoundland and five stations on the Great Lakes.

The Company also carriea on a public telegraph service on forty-four steamers.

The Canadian Government has passed & law making wireleas equipment of passenger veaaels com-
pulsory, which will necessarily result in further business for the Company.

The Company has now in hand for the Department of Railways the construction of two high-
gtations st Hudson Bay and Le Fas, Manitoba, in connection with the construction of the new udson
Bay Railroad by the Canadian Government.

Under their agreements with the Canadian and Newfoundland Governments the Canadian Company's
guhaidies from these (lovernments now exceod $100,000 per annum.

Spaxise CompaNy (Compafia Nacional de Telegrafia sin Hiloa).—Beven of the first group of stations in
Spain and the Canary {slands are in operation. The construction of the stations of the second group has
heen commenced, the fArst of which has been compicted and opened to service.

Dum the breakdown of the cable between the Canary Islands and Spain the telograph service was
patisfactorily conducted by the Marcomi stations. Amngﬁmentn are being made for this service to be
opened permanently in the course of the next few weeks. egotiations are pending for wiraless telegraph
sarvicea to be opened with this coun and with Italy. The Com has obtained orders from the Spanish
Government for military stations, algo secured the whole of the orders placed by the Minister of ne
during the last year for the equipment of shipe of the Spanish Navy.

ARGENTIEE COMPAKRY {Cia Marconi de Taleﬂﬁl sin Hilos del Rio de la Plata).—Besides the change in
the capital of the Company, to which reference | already been made, there has been an alteration in the
Direotorate and Management. Upon the occasion of the visit of the Company's Re ntative to Buenos
Ayres last year it was found that the Government Concession for the erection of & high-power station for
external t,f..ﬂ.,pa-. gervice was not in & satisfaotory form. Bubsequent negotiations, however, resulted in a
new srrangement being entered into with the Government and the construction of a high-power station
has now been commenced. A similar station will be erected in this country, and when completed a direct
wirelees telegraph service between the Argentine and Europe will be opened.

w1 WinELEsS TRLEGRAFH COMPANY OF Amgrica.—This Company has declared & dividend of
2 per cent, for the year uudinq,;'l_unu-rjr 3lst, 1913, a satisfactory result, havin regard to the fact that
the contract with the United m]n:nl Telegraph Company did not come into force until the month of
.]ql;,r of Isat year, and called for mnmlmh'lul negotiation with shipowners and others to bring about more
satisfactory terms npon which the work was in futurs to be conducted. The full benefit of thess improved
wotking conditions was therefore only enjoyed for a comparatively short period of the year. It will also
be borne in mind that the increase of capital to the extent of £1,400,000 was for the purpose of providing
a network of long-distance telegraph stations and the creation of telegraph services. Time is necessarily
required to construct these stations, but this work has procesded with all possible ex ition. It is con-
templated that before the end of this year & rapid and relisble tel ph service will bo opened between
this country and New York. Arrangementa will be made to open oo ecting stations in the City of London
and in esch of the principal towna in England and Scotland. Similar arrangements have been made in
the United States. 1t is ex that & substantial revenue will sccrue from this source.

Stations are in course sonstruction at San Francisco and the Hawaiian Ielands, which are approaching
completion. Itilhupadthlt'hdnrnthuumlnlthagurwuuhlllmnwimlmntﬂl phmwimin
operation between the United States and Japan, which will then be extended to the E;r[lpiﬂﬂ Islands

The contract with the Norwegian Government having been ratified by the Norwegian Storthing, &
further Transatlantic Btation will be erectsd immediately to conduct & telegraph service direct with the
North of Europe.  Under the terma of the agreement the Norwegisn Government will send all telegrams
handed in at the telegraph offices for the United States by wireless unless specially routed otherwise by the
sender. The Company and the Norwegian Government will pool the receipts of their respective atations,
which should add a substantial source of revenuse to the American Company.

Important negotiations are in progress with South American States, which should result in the con-
struction of additional stations in the United States in the carly future, and open up dircet wireleas telegraph
service between North and South Americs.

At all of the stations upder construction the new duplex system ia being installed, which will provida
for & service to be conducted in both directions at the same time. Automatic sending and receiving
apparatus is also being supplicd, which will enable messages to be teansmitted at & apecd up to about
100 words per minute in cach direction, and this rate of working is likely to be exceeded.

FIBLD STATION DEraRTMENT.— During the past year very considerable progreas has been made hoth
in the design and sale of portable wireless telograph stations for military purposcs,

Important improvementa have been made in the Company’s apparatus, and to meet the demands of
the armies of the world the Company has added the following to its standard types of stations :

1. A 3-kilowatt station for transport by cart or motor-ciar.
9 A 1}-kilowatt station for tranaport by horses or eamels.
3. A b-hilownatt cahinet station for use as & permanent station where space i limited.
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Highly satisfactory demonstrations of our field atations were carried out during the past yesar in
several countries, from which a large business is cxpected to result.

Important orders have been received for field station apparatus from the British War Office and the
Italian, Turkish, Roumanian, Gresk and Servian Governments, and the total sales of this class of apparatas
have nearly quadrupled in the past year, and continue to show subatantial inorease. The Company have
made such arrangements as will enable it to give immediate deliveriss of all classes of ficld stations, for
which & big demand arises unexpectadly, and prompt deliveries are of all importance. +

GewEral Brsrwess,—During the past year this Company and ita subsidiaries have received contracta
and executed work for the Governments of the following countries : Great Britain, Canada, Newfoundland,

India, South Africa, Ceylon, Falkland Islands, Trinidad, [taly, Russia, . 8 Portugal, Norway,
Roumanis, Servis, Greeco, Montenegro, United States of America, Brazil, Chile, Bolivia, Colombia, Japan
and Chinsa.

Shareholders have been advised that, owing to the delay in submitting to Parliament for ratifieation
the contract entered into with His Majesty's tmaater-General for the construction of the Imperial
Stations, and the substantial rise in the cost of materials, your Directors gave notice that they no longer
considered that contract binding upon them. A new contract has been entered into in whic prnviuﬁn
is made for any extra cost which may be incurred by reason of the delay in the constroction of the stations,
mgmgﬂtun_ i uﬂnmtiumufnnd nﬂL tions have hﬂt.?m to. E&m&ﬁmﬁ:ﬁ:ﬂmﬁ hg;nrn that mhﬂhmha
conditions w ve of any disadvan to ny, it ta ition whioch t
Company hu-ld.lﬁlzl:lnthﬂ wire i1:1.:."!l.li’trtjll'!.m!| and which Fﬁﬁui your Diirectors are cnnﬂdnntpt?; Company will
Enqinue to hold, they contemplate that they wﬂmmtruut all the stations required for the Imperial

Aaln.

For a long-distance wireleas telegraph service a number of the Dnmpa.:!y‘u recent patenta play an
essential part, and doring the last twelve months your Scientific Adwviser, Mr. Gugliclmo Marconi, haa
applied for patents for & number of important inventions and improvements for apparatus nsed in both
transmitting and receiving stations.

Notwithstanding all that has been stated and published in recent times respecting the continuous wave
system of wireless te phy, experience has not yet that that system will ba capable of conducting
a long-distance wireless telegraph service as efficiently as the alightly Enmpﬂi spark system at present in
uss. Mr. Marconi has inventad what your Directors believe to be the simplest and most economical
method of generating, transmitting, and receiving continuous waves, and he alone has been able to transmit
moasages across the Atlantic by a continuous wave aystem, of which a satisfactory demonstration, and the
only one, waa given to the Advisory Committee appointed by the Government. Further tests are being
conducted, but considerable work and time are required belore it will be poassible to say with any degree of
assurance that any advantage in practical working is to be obtained, either by the continuous wave aystem
alone, or used in conjunction with the spark system.

With the ability of the large staff of engineers employed by this Company, together with their valuable
experience, directed and assisted by Mr. Marconi, your Directors are confident that the development of the
wireless industry will continue to be pioneered by this Company.

The high-power station which is being constructed in Carnarvon, and which will be worked by the
Company to conduct a direct service with New York, it is anticipated, will be com and opened for
service Iurin; the present year. It is being supplied with both the spark and continuous wave systems,
which alone will prove from actual experience the comparative merita of the slightly damped wave and the
continuous wave in all weathers, under all conditions, every day, week, and month of the year.

Important negotiations are being conducted with several foreign Governmenta for the erection of long-
distance stations, which it is hoped will be brought to a successful isue at an sarly date.

The successful arrangementa made in April, 1912, for placing shars capital of the American Compan
have recently been made the subject of | proceedings by Mr. 0. Locker-Lampson, M.P., and Mr. P. EY
Wright against the Company, your Directors and other persons. Within the last few months and shortly
before the issue of the Writ thess gentlemen acquired two and one shares reapectively of this Company.
Mr. Locker-Lampson has since increased his holding by 20 shares. No relief is claimed against the Com-
pany, which is merely joined as & nominal defendant. apparent ohject of the proceadings is to impeach
the action of the Dircctors and other persons in connection with the above arrangementa.

The Writ was issued so long ago aa May 23rd last, but at present Mr. Locker- Lampson and Mr. Wright
have not delivered their claim.

thia paasing reference your Directors are advised that it would not be proper for them at thia
stage to make further comment or explanation.

The action for the infringement of patents against the National Electric Signalling Company was
heard in New York during the month of June last, in connection with which Mr. Guglielmo Marconi gave
lengthy evidence. The Court has not yet delivered its judgment.

The Directors retiring by rotation are Commendatore G. Marconi, LL.D., D.5¢c., Mr. Alfonso Marconi,
and Capt. H. Riall Sankey, who, being eligible, offer themselves for re-election.

The auditors, Messrs, Cooper Brothers & Co., also retire, and offer themselves for re-appointment.
By Order of the Boand,

Marconi House, Strand, Londen, W.C. HENRY W. ALLEN, Secretary.
Avguat 11eh, 1913,
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Br. ' BALANCE SHEET,
£ =8 d £ I |
To Capital—
Authorised —[msued and fully paid.
750,000 Ordinary Shares of £1 each... i wee 00000 O O
250,000 7 per '[lenL El.ll:lll.llltiw P.u.rtﬂ:}pu.tmg P'reﬁummo Hhu.m
of £1 sach ve 250000 O O
1,000,000 0 0
w Share Premium Account ... s 256,707 3 1
« Bills Payabla ¥ 15288 3 3
w Bundry Creditors ... . 236,843 13 3
« Reserve for Expenses T npnd and P;_}rmmm in Advance ... 19,572 14 &
w» Profit and Loss Account—
Balance as last account, December 31st, 1911 W2 ... 180,756 @&

Deduct Prefercnee Dividends and Ordinary Dividends for 1911 ... 134,003 13

a
)
25852 12 8
0
B

Profit for the year as per Account ... e 413,204 11

Deduect— 430,147 3
7 per cent. Dividend on Preference Shares paid

August lat, 1912 b £17.500 0 O
10 per cent. Interim Dividend on l‘.}rdmuy Shares

paid August 1st, 1812 ... e 14820 17 9
892,420 17 @
0,726 5 11
To Contingent L.I.l.blllt_'ql' on th.ma: in Amnuu!rd
Companies ... Eﬂl,‘fﬂ-ﬂ 10 0

£1,874,135 19 11
ro—— 5y S

Br. PROFIT AND LOSS ACCOUNT for
£ 8 d

To Renta, Rates, Taxes, Travelllngind General E:rp-amu and Income Tax ... e 24044 411
- Salaries and Dhrectors" Remuneration BRE03 10 B8
v+ Law Charges and Patent Expenses 5588 B 3
. Deprociation of Plant, Machinery, Bmhdmglind Furmturn 14,607 11 3
. anpﬁgmﬂE:mm 3.268 7 11
.. Btation Expenses and Ex Wuri: 19,621 14 1
. Balance being Profit for the year carried to Balance Sheet ... .. 413,204 11 O
£540,018 7 11

Report of the Auditors

We have audited the above Balance Sheet. The item, Patenta and Shares in Associated Companies,
in Montreal, New York, Boenoa Ayres, Madrid and St. Petersburg, and shares for which certificates have
Company. We have obtained all the information and explanations we have required. In our opinion
affairs according to the best of our information and the explanations given to us, and as shown by the

Lospox, Awyust 1105, 1913,
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December 31st, 1912. cr,

£ w d. £ & d
i 278,320 18 7
381,418 18 W

By Cash at Bankers, in Hand and on Loan at Shert Notice
w» BSundry Debtors and Debit Balances

» Btock at Cost or Under as certified by Officers of the C‘q:rmpun] 81,208 14 B
Iﬁ-aa-hul:l Works at Dalston s . vos we 38,160 16 4
Deduct Mortgage ... w0 we e 0 e we .. 15,6811 12 4
23540 3 0
» Freehold Property at Chelmaford and Plant, Machinery and Buildings
at Chelmsford and Genoa Works ... 85,354 16 7
« Long Distance Freehold Stations at Clifden, II'EIIHIL E'-'ulllihu.. Eurn-
wall, and Carmnarvon, Wales, and Movable Plant at other places ... 143,604 5 10

w» Office Furniture and Fittings at Head Office, Ch:lmiimd. l-lll:l

Foreign 14,681 13 1
+ Patenta pnd hlrmm;lﬂunuhﬂdﬂumpnnm—
188,780 fully-paid sharea of £1 each of the Marconi International
Marine Communication Co., Lid. - 198,790 O O
157,740 fully-paid shares of $5 each Sanﬁl “AAT of Gnmplﬁm
Marconi de Telegrafia ain hiloa del Rio de la Plata
{Argentine Company) ... ... .. .. .. 167,740 & ©
78,250 shares of $5 each (35 per cent. paid) Beries * BB ™ of
Compafiia Marconi de Telegrafia sin hilos del Rio de la
Plata {Argentine Company) ... 27387 10 O
606,826 fully-paid shares of §5 each of the Marconi Wireless Tele.
graph Company of America ... ho6.826 0 0
414,855 fully-paid shares of §5 each of the Marconi Wireless Tele-
graph Company of Canada, Ltd. 414,855 0 0
Eﬁﬂ'uhlmui' £1 each (20 per cent. pud}nithuhlumniPm
Agency, Ltd. ... 5 0 0
240 fully-paid F‘ret‘erema thl.‘ﬂﬂ-f E"H-a-ul Eﬂﬂu-:hn-!(hm
pafiia Nacional de Telegrafia sin hiloa (Spanish Com- 2 ID'II 858,119 B8 4
pany) 4,444
ll]ﬂ.?&ﬂfult{v dsh.uaa:dil amhn[thn&p-nhhmd ‘General
ireleas Trust, Ltd. . 100,750 0
11,500 fully-paid shares of Rnuhlm 1U[l mh of Société Russe de
Té et Téléphones sans Fil ... 122340 8 &
175 fully-pad inary Sharea of Franca 100 each n-f l]:nm-
pagnie Frangaise Martime et Coloniale de Telegraphie
sans Fil ... 00 0 0
80 Parts Bénéﬂnmrﬂ lEhim} ‘of no -E-I.pltil denomination of
Com Frl.nr;.l.ue Maritime et Coloniale de Télé.
graphie aans Fil . 700 0O
100 Founders® Sharea uf no nl.pitul dl:num.lnl.hnu uf l:hm-
pagnie de 'I'é'-lég'rl.phm sans Fil {Bﬁlgun ﬂ:m[ll'lj"} 700 0 0O
Sundry shares e 700 0 0
Tuul Par "i’l.lucr ...E],ﬁﬁl,.’:ﬂﬂ 12 3
£1,874,135 19 11
_ —_—— i
the Year ending December 31st, 1912, qar.
£ o d
By Balance of Contracta, Sales and Trading Account e wee aes e . 537,243 411
» T'ransfer and Share Warrant Fees ... 2775 3 0
£540,018 7 11

B G. MARCONI, Director.
to the Shareholders. H. RIALL SBANKEY, Director,

as to which see Directors’ Report, includes shares of the par value of £061,800 5s. 11d., which are

oot been issued. We have seen letters stating that the shares deposited ..hrnud aro held on behalf of this
such Balance Sheet is properly drawn up so as to exhibit a true and correct view of the state of the Company's

books of the Company. COOPER BROTHERS & Co. Audifors.
Chartered Accountants.

E
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INSTRUCTION IN WIRELESS TELEGRAPHY

The Wireless Transmitter

(Fifth Article.)

The first articlo of this series appsared in the May number of Tz WikzLess WoaLp, in which number thers also appearsd
particulars of the examinations to be hold whea the course is completad, and full details of the prizes offered by the Marconi
: Company to susocessful candidatos, A farther aonooncement appearad (o the August number, page 337.]

EreaTa.—Before proceeding further, we have to refer to some errora in the reference letlers
and numbers relating to the diagrams in our July and August articles, due to the fact that two
sels of diagrams had been prepared. We ify the various errala below.

July number—Fig. b, referred to in the second column of p. 262, does not appear af all,
its place being taken by Fig. 7, which shows the aerial connected directly lo earth, the spark-gap
mentioned in the text being omitted. In the first column of p. 263 the words * such as those

ghown in Figs. 6 and 7" should read ** such as those shown in Figs. b and 6."
August number.—I'n the deseription of Fig. 9, top of second column, p. 336, for A write J,

Jor B write C, for C write D, for D wrile 8.

In the description of Fig. 10, middle of same column, for 4 write J, for B write A, for ¢

wrile E, for D write 5.

In the description of Fig. 11, page 337, for B write E, for € wrile S, for D wrile J, for E

write P, for H write B.

In the heading of paragraph 32,

335, write ** cirenit "' for * current.” The heading

will then read : Application of a High Voltage to an Oscillating Cireuit.

33 WE saw in our August article how
* & clored circwit could be set
oscillating, by charging up a condenser
to & high voltage by means of an induction
coil lng allowing it to discharge through an
air-gap. Referring to Fig. 9 of that article,
we see that the right-hand part of the
diagram is drawn in thick lines. This is a
cony enient way of denoting the cemillating
portion of the circuit, and as—especially in
complicated diagrams—it is of great impor:-
ance to distinguish betweon the oscillating
circuits and the * low-frequency ™ circuits
such as the iuduntiun-uu?l windings and
leads, the reader is adwvised to follow this
plan throughout. Looking at this Fig. 9, it
may be asked, how can the thick lines be said
to form a * circuit ' at all since there is a
distinet gap—3 ! A little thought will
shows us that the gap is only a break in the
circuit while the condenser is being charged
up by the coil, during which time there are
no oscillations and the circuit is not oscil-
latory ; but when the voltage of the con-
denser has reached the value necessary to

break down the insulation of the air between
the spark-balls a spark takes place, and, as
we said on p. 336, the gap then becomes a
conductor, and the circuit is truly a closed
one ; it is during this time that the oscilla-
tions take place, so that the circuit is com-
pleted and forms a “ closed oscillatory
circuit.” Similarly, in the next diagram,
Fig. 10, when the spark takes place the
circuit is completed and forms an * open
oscillatory circuit.”

34. Factors limiting the power of Oscillat-
ing Circuits.—We have also seen that the
power which can be stored up in such & circuit
depends on the capacity of the condenser,
on the voltage to which this is charged, and
on the number of tines per second that it is
charged and discharged. The last of these
factors is limited by the following considera-
tions. The note produced in the telephones
of the receiving station has the same fre-
quency as the frequency of the spark at the
transmitting station, and the human ear
cannot hear a note whose frequency exceeds
& certain value, between 10,000 and 20,000
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per second. Before this limit is reached,
however, another practical difficulty arses,
when the spark is produced by an induction
coil, inasmuch as the construction and ad-
justment of a contact breaker to work at even
s tenth of such a frequency becomes prae-
tically impossible.

If, therefore, we have an unlimited supply
of power at our disposal, the only way in
which we can use it is by increasing either
the capacity or the voltage, or both. Now
when, a8 on page 332, we substitute for our
closed oscillatory circuit the open oscillatory
circuit represented by the aerial of Figs. 1
and 5, we meet with the difficulty that unless
we make this aerial very unwieldy and costly
we can only give it & very small capacity ;
so that in order to store up in it the power
that we require, our only resource is to
charge that capacity up to a very high
voltage. That means that the air-gap must
be so long that it will only break down at
& very high voltage ; so that to use much
power we must have a very long spark-gap
between aerial and earth. Although as
we have said that the air, when a spark is

ing, becomes mumEnta.nh" a mnductrur.
yet. like all conductors it has a certain re-
sistance, and, as a matter of fact, this
resistance is & good deal higher than that
of the rest of the circuit ; moreover, this
resistance increases with the length of the
gap. But we have seen on p. 262 that in
an oscillatory cirenit the introduction of
resistance 1s & bad thing, causing a waste of
energy, and a rapid dying-away of the oscil-
lations ; so that the introduction of a spark-
gap between serial and earth cannot be con-
sidered a thing unless the gap be very
small. Thus if, in order to utilise the power
we require, we have to make this spark-gap
of a considerable length, then the arrange-
ment becomes much less efficient. This is
not the only argument against the use of
“ plain aerial " with long spark-gaps; the
mere fact that we have to charge our aerial
to & very high potential is in itself bad, for
at & certain voltage the wires begin to
“ brush " and discharge their electricity to
the surrounding air, causing & considerable
loss of energy; further, the difficulty of
maintaining a sufficiently good insulation of
the aerial to withstand such a high voltage
becomes very serious in wet weather,

It is clear, therefore, that with a given

aerial we cannot successfully incrcase the
power we can put into it bevond a certain
limnit if we adhere to the * plain aerial ™" or
“ direct excitation "' method.

35. Indirect Excitation of the Aerial.—
Returning to the other kind of oscillatory
circuit, the ** closed " eircuit, shown in Fig, 9,

. 336, we eee that we can increase
1ts capacity far more easily than we
can increase the capacity of the aerial,
g0 it is easy to make such a circuit capable of
utilising & large amount of energy without
using a long spark-gap. It is true that the
size of this capacity is limited by the length
of the wave we wish to send out, for, as we

N4
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N

Fig. 1.

know, the wave-length depends on the
product of the capacitv and inductance,
and however short we may make the leads
from the condenser to the spark-gap, we
cannot reduce their inductance below a
certain amount. But this inductance can
naturally be made far smaller than the
inductance of the long aenal-wires, and
therefore the capacity of the closed rcircuit
can be made many times larger than that of
the aerial, und the circuit will still give the
same wave-length as the aerial. Sucha
closed circuit—as we saw on p. 263—is, how-
ever, not a good ** radiator "' ; that is tosay,
it does not readily send out waves into the
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mther, and is therefore not a good substitute
for the open circuit provided by the aerial,
which 18 an cxcellent radistor. If how-
ever, we combine the good enerzy-storing
property of the closed circuit with the good
energy-radiating property of the aerial, we
shall satisfy all requrementa.

This is the plan on which is based the
* coupled-circmit ¥ transmitter npow in
general use, a diagram of which is shown in
Fig. 1.

The closed oscillatory circoit, X, is set
oacillating by charging up the condenser, C,
until a voltage is reached at which the spark-
gap breaks down. The oscillating cur-
rents thus set up pass to and {ro round the
circuit, which includes, besides the usual
leads from the condenser to the spark-gap,
a coil, L, consisting of one or more turns of

a1 | W

2 A
Fig. 2.

wire. This enil is so placed with respect to
another coil, N (usually of six or more turns),
that the two coils exercize maguetic induction
(see p. 114) on each other. One end of this
second eoil is connected through a variable
inductance, I, to the aerial, A, and the other
end to earth, E. The oscillating currents
flowing through L create, through the mutual
inductance of the two coils, oscillating cur-
rents in the aerial, thus setting the latter os-
cillating. 1f, however, the values of capacity
and inductance of the aerial circuit are
arranged so that the aenal has a frequency
different to that of the closed ciremt, the
aerial will try to vscillate at its own frequency
in opposition to the oscillations put into it
by the closed circnit, with the result that
one set of oscillations will interfere with the
other, and very little energy will he trans-

ferred from the closed to the open circuit.
Under these conditions the two circuits are
said to be * out of tune,”’ and we may take it
that the first oscillation in the closed circuit
induces a wave in the aerial coil : this wave
travels up the aerial, reaches the free, insu-
lated end, turns back and tries to return to
earth ; but on its way there it meets another
wave coming up the aerial, induced by the
second oscillation in the closed circuit which
is not * keeping time " properly with the
aerial, and these two waves partly destrov
one another.

But if the aerial circuit is so arranged as
to have the same frequency as the closed
circuit, the first wave, instead of meeting a
contrary wave, will travel down to earth
unhindered, and as it swings back again it
will find the second wave, induced from the
closed circuit, ready to join it in its progress
up the aerial and down again to earth ; and
this will go on, one wave adding on to the
others already in the aerial, until the con-
denser, C, is discharged ; that is to say, until
the energy originally stored up in the closed
oscillating ecircuit is transferred to the
aerial. Under these conditiona the two
circuits are said to be “in tune.”

36. A simple experiment can be made with
pendulums, which illustrates this point.

A piece of string is stretched between
two fixed points, Fig. 2, and two pendulums,
P, and P, are hung from it a short distance
apart. Now if these pendulums have the
same time of swing, and therefore the same
frequency, they may be said to be in tune,
and it will be found that if P, (which may be
taken to represent the closed oscillatory
circuit) be started swinging, it will, owing
to ita being coupled to P, by the string A,
gradually start a similar swing in P,.

The swing in P, will get greater and
greater until the energy that was originally
put into P, is transferred to P,, and P,
will have come to rest.

If, however, P, be made shorter or longer
than P, s0 as to have a different frequency,
the two pendulums may be said to be out of
tune, and it will be found that, although a
certain amount of swing will be induced in
P,, the two pendulums will interfere with
one another, and both will come to rest
aftér erratically jerking about.

Clearly, therefore, it is most important
that the two circuits shall be * tuned " to
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the same wave-length ; and, if this is done,
the aerial is kept supplied by the closed
oscillatory cireuit with energy to radiate.

Since the capacity of the condenser, C, ia
many times that of the aerial, it can be
made to store a large amount of energy even
though the woltage is kept comparatively
small ; so that instead of having a long
spark-gap introducing a good deal of waste-
ful resistance in the aerial circuit, we can
have quite a short one, with a small resist-
ance, in the closed cireuit, and none at all
in the aerial circuit.

This closed circuit is spoken of as the
“ primary ** cirenit ; the two coils, L and N,
form together an * pseillation transformer ™’
or “jigger,”” the coil I, being the *jigger
primary,” and the coil N the *jigger
secondary.’”” The variable inductance, I,
which 18, of course, used to alter the wave-
length of the aerial circuit so as to agree
with that of the primary, is called the
* aerial-tuning inductance.”

In order to be able to adjust the primary
circuit to the exact wave-length required,
some part of its inductance is gunumll}r
made variable. Sometimes this is done by
making the coil of several turns, one, two,
or more of which may be included in the
vircuit for tuning purposes,

37. The Auto-Jigger. — In the above
method of indirect excitation we had two
entirely separate circuits, the primary circuit
and the aerial circuit, connected by no con-
ductor, but only by the mutual induction
of jigger-primary and jigger-secondary ;
and we saw that, provided each of these two
circuits was tuned to the same wave-length,
the arrangement offered us an excellent
combination—a good storer of energy com-
hined with a good radiator of energy.

There ia another form of indirect excita-
tion, using what is called an auto-jigger,
which at one time was fairly extensively
used, and is still popular among amateurs
owing to its simplicity.

In this suto-jigger arrangement we still
have the two eircuita—the primary ecircuit
with its condenser and jigger-primary, and
the aerial eircuit with its aerial, its tuning
inductance, its jigger-ﬁcmndary and its
earth, and these must be tuned to the same
wave-length just as in the case of the
ordinary jigger (though this fact is often
neglected hy amateurs) ; but in the case of

the auto-jigger the primary ecircuit is in
actual metallic connection with the aerial
cireuit ; in fact, the jigger-primary is formed
of a certain number of turns of the jigger-
secondary itself.

Thus in Fig 4, which illustrates the
suto-jigger, the aerial circuit consists of the
aerial, A, the aerial tuning inductance, B,
the jigger-secondary, CD, a.m:l the earth
connection, E; while the primary circuit
consists of the wnd.anuer F, the spark-gap,
(&, and the jigger-primary, D, which is
merely a certain number of turns of the
jigger-secondary, CD.

With such an arrangement we have the
same advantage as with the ordinary
jigger—namely, a zood storer of energy (the

AERRL
BERIAL TUNING +NDUCTANCE
CONDENSER
JIGGER == BRI ARY
H TUMIAG
SIEGLR INDUCTRNCE
Jceem _ L emmanr
SECONDANY R
ERRTR
Fig. 3.

closed oscillatory eircuit containing the
large condenser, F) transferring its energy,
through the action of the coil, D, to the
good radiator (the open mmllnl:nr}r gireuit,
ABCDE).

The auto-jigger, however, has certain
disadvantages, which we shall see presently.

38. Reaction of Becondary on Primary,—
The hehaviour of a coupled--circuit trans-
mitter, whether an ordinary jigger or an
auto-jigger, is less simple than would appear
at first sight.

It might seem natural to suppose that
since the primary circuit has the same wave-
length as the secondary or aenal circuit, it
wonld simply transfer its energy (put into
it. by the induction-coil) to the aerial in the
form of oscillations of the same frequency ;
and that the aerial would radiate out this
energy in the form of mther waves of the
length corresponding to that frequency.

But we must remember that just as the
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currents flowing to and fro in the jigger-
prlmnr}r induce currents in the otherwise
passive P-umndar}r, so do the currents (thus
made to flow in the secondary) act on the
primary and induce currents in it ; so that
when the primary circuit has given up its
energy to the secondary, the latter starts
giving back some of its energy to the
primary, which returns it to the secondary,
and so on. This goea on till so much energy
has been removed from the circuits—by
loases in resistance and by radiation from
the serial—that the current in the primary
has no longer power to cross the spark-gap,
when the process stops until it 1s started
agsin by the induction coil charging up the
condenser once more.

39. This will be more easily understood by
referring again to the pendulum exparl.mant
described in par. 36 (p. 397). In this
the

graph we only fﬂllnwed the action
A

Fig. 4.

pendulums up to the moment when the
driving pendulum, P, had transferred ita
energy to P,, but, if we watch their action
still further, we see that P, now becomes the
driving pendulum, and ita energy will
gradually he transferred back to P,, and
this transfer of energy goes on backwards
and forwards until so much energy has been
lost in friction in the air and string that
both pendulums come to rest.
~ Now this rather complicated give-and-take
process has a peculiar effect on the wave set
up in the aerial.
The result of coupling a closed oscillatory
circuit to an open oscillatory circuit, each

of which 18 tuned to the same wave length,
i8 the production of two wave lengths, one
longer and the other shorter than the wave
length to which both ecircuits have been
tuned. These two wave lengths are known
as the Resultant Wave Lengths,

40. Itis not an easy subject to understand,
but it is8 a very important one, and our
readers are recommended to take pains to
understand it.

Resultant Wave Lengihs of Coupled
Circuits.—The jigger-primary has a certain
amount of inductance (which has already
been defined) due entirely to itseli—ita
number of turns, ita diameter, the spacing
of ita turns, ete.; this i8 called the self-
inductance of the primary.

Similarly the jigger-secondary has a
certain self-inductance, due to its number
of turns, diameter, spacing of turns.

But besides these two self-inductances,
which would remain unaltered if the
primary were taken to the Equator, and
the secondary kept at home, there is a
third inductance which affects hoth prim-
ary and secondarv, amd which is due to
the proximity of the one coil to the other.
This i called the mutoal inductance;
thus the primary has, in addition to its self-
inductance, the mutual inductance due to
the effect of the secondary, and the secondary
has, in addition to its self-inductance, the
mutual inductance due to the presence of
the primary. This mutual inductance de-
pends on the position of the ﬁl‘lm:l‘j" with
regard to the secondary, on their distance
apart, and on the number of turns acting on
each other.

The mutual inductance of two such coils,
though it is an abstract kind of thing which
cannot be seen, is nevertheless a definite

un.nt;hf, and is very important, as it is
rough the agency of the mutual inductance
e primary circuit is able to transfer
lt.u ene-rgjr to the aerial circuit.

41. Let us suppose for the sake of sim-
plicity that the self-inductance of the
primary circuit i3 equal to that of the
secondary circuit ; we know that the wave-
lengths of the two circuits are the same, but
as a rule the inductance of the primary is
much less than that of the secondary, so as
to enable the primary condenser to be of
much larger capacity than that of the aerial ;
there is no reason, however, why we should
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not for the sake of argument make the two
capacities equal, and therefore the two
inductances also equal. Let each of these
inductances he L, and let the mutual
inductance between primarv and secondary
be M.

Now the give-and-take process which we
described above has this result: it makes
the mutual inductance M add itself to the
self-inductance L at one moment, and then,
a fraction of a second later, it makes M
subtract iteelf from I.. The result is that at
the first moment each circmit behaves as if
ita total inductance were L4+ M, and at the
next moment as if it were L—M. But
these moments are so close together—
separated only by such an infinitely small
fraction of a second—that what happens is
that the circuits appear to possess these two
values of inductance at the same lime ; 8o
that they behave as if, instead of each
having an inductance, L, they each had two
different inductances, L+M and L—M.

But if a cirenit has two inductances and
one fixed capacity, it is clear that it will
give two wave-lengths ; and, as a matter of
fact, the result of the give-and-take action
between primary and secondary is that the
serial sends out two waves, one longer and
one shorter than the wave to which both
the primary and aerial circuits were
tuned.

It is clear that the production of these
two waves is governed by the size of M
compared with L ; if we make M very amall
compared with L by increasing the distance
between the primary ard secondary of the
jigger, L+Mwill only be verv slightly larger
than L—M, so that the two waves will be so
nearly equal as to be indistinguishable.

So if we move the jigger-primary farther
and farther away from the jigger-secondary,
we can reduce M and make the two waves
u.piprum:h nearer and nearer to one another,
till finally they merge into one wave length
which will be of the same value as that of
the circuits taken by themselves.

We assumed, for the sake of simplicity, at
the beginning of paragraph 41, that the
inductance of the primary was equal to that
of the secondary. If, as is usual, these
inductances are different, the same thing
holds good, except that the simple formula
of L+ M and L.—M becomes somewhat more
complicated and elaborate,

AMATEUR NOTES.

MEETING of the Liverpool and

District Amateur Wireless Associa-

tion was held recently, when it was
announced that Professor E. W. Marchant,
D.8Sc., and Mr. L. 8. Cohen, had consented
to act as vice-presidents. The subject of
“ extreme " protection against lightning
risks was again referred to, when it was
suggested that a double pole two-way
switch could be used for the purpose of
earthing both aerial and also metal
ropes, if thought necessary. On Saturday
afternoon, Aoguat 9th, the Association paid
a visit to the Formby Power Station of the
Lancashire and Yorkshire Railway.

L L *®
A meeting of the Birmingham Wireless

Association waos held recently at the club
room. The chair was occupied by Mr. P. 8.
Beaufort, and a paper was read by the vice-
president, Mr. W. F. B. Bartram, on
“ Atmospherics and Interferences in Radio-
telegraphy.” The paper was devoted chiefly
to commercial stations. Mr. Bartram gave
the connections of and described the Marconi
multiple tuner. From this subject he went
on to that of hightning, and some extremely
interesting facts were forthcoming. A
warning was given to all those who are in
the habit of earthing their aenal to gas-
brackets, and is one which cannot be too
strongly emphasised, This was followed by
a short and interesting description of one of
the members' transmitting apparatus. This
station is the work of Mr. H. Littley, and is
gituated in West Bromwich. The acrial is
supported in three places by steel towers
78 ft., 65 ft., and doubling back underneath
to 45 ft. It is composed of 26 wires 95 ft.
long, making a total, with leads-in, of
2,700 ft. The aerial is in two parts, and can
be used separately or together. The town
supply of 230 volts D.C. is8 used, being
generated into 110 volta A.C.; a 6 in. coil,
with spark-gap of zinc electrodes } in. in
diameter. The wave-length 18 about 300
metres, and Mr. Littley has been heard in
London. Mr. Littley has promised another
and fuller description of his station at a
future meecting. The secretary is very
anxious that those members—a great num-
ber—who have not yet filled in the par-
ticulars of their stations on the forma
provided should do so at once,
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Our Bookshelf

“ WireLEse TeLEGRAPHY,” by Professor
C. L. Fortescue. (Camb. Unmiv. Press. ls.)

Professor Fortescue sets out to help the
reader who, * possessing a general scientific
knowledge, is anxious to know something,
not only of the accomplishments of wireless,
but also of the means by which thej are
obtained.” This he accomplishes admirably
in & little book of some 140 pages, every one
of which is eminently readable and instrue-

ve. The first four chapters, explaining the
electrical phenomena which are involved in
the processes of wireless, should—with the
help of their mechanical analogies—give the
reader a sound and clear basis on which to
erect the facts which may be accomulated
from the later chapters ; and without such
a basis—which we have found to be none
too common—the amateur’s notions on the
subject of wireless are inclined to develop
into & confused mass of uncorrelated facts
which impede rather than assist progress.

The later chu.pt.ars, whil:h include references
to the various * systems,” are written from
a thoroughly unprejudiced standpoint and,
on the whole, give a very fair representation
of the state of affairs at the present day.
We think, however, that Professor For-
tescue is inclined to optimism when he
speaks of the continuous wave processes ;
he does not mention, for instance, the serious
difficulty which is presented by the tendency
of continuous-wave generators (such as the
high-frequency alternator) to varv the
length of the wave emitted, and thus to
vitiate all their advantages of sharp tuning ;
and he pays particular attention to the
assertion that & much smaller aerial can be
employed with continuous waves than with
non-continuous waves. This is certainly a
point which remains to be proved by prac-
tical experience ; and when we read of the
* antenna of enormous d " used at the
Goldschmidt station at guugh and sce the
great tower which it has been thought
necessary to erect at the Goldschmidt
Hanover station, we cannot feel that the
sasertion 18 sufficiently well founded to
deserve an unquestioned place in Professor
Fortescue's book.

We also notice that on p. 64 the waves
sent out by the Poulsen generator are

described as " absolutely undamped,” and
productive of the ' maximum of selec-
tivity." That we are not inclined to

with this statement can be seen by reference
to the article on the Poulsen System which
appeared in the July number of Tue
WireLEss WoRrLD.

Professor Fortescue distinctly over-esti-
mates the power which it is proposed to
use at the great stations of the * Imperial
Hcheme,” when he states (on p. 114) that in
8 three-way station, when transmission is
taking place simultaneously in all three
directions, three sets, each of 2,50} horse-
power, will be in use at the same time, thus
making & total of 7,600 horse-power. He
has evidently misread the draft specification,
which shows that the “ total power " at cer-
tain of these stations will be 2,500 horse-
power. We like Professor Fortescue’s irony
on the subject of the wireless telephone,
which will be appreciated by readers of
popular journals. After describing some of
the successful results in telephony, he goes
on: “ Latterly it appears that rather less
interest has been taken in the problem ; at

rate, fewer * Inventors of the Wireless
Telephone * have appeared.”

No reader of T WireLess WorLp

should fail to get this excellent little hook.

We have just received the illustrated
report of the International Congress of
Practical Telegraphy, which was held in
Turin in 1911. This Congress, it will be
remembered, was arranged to celebrate the
jubilee of the formation of modern Italy.
This official report of the events which took
place is worthy of the occasion which it
commemorates. [t ia handsomely produced,
is full of most interesting matter, and is
beautifully illustrated ; more especially are
we struck with the excellence of the designa
which ornament its pages. It is also
interesting to note that the work of Mr.
Marconi receives due acknowledgment, and,
further, that & Marcon1 wireless station has
been used in the decorative scheme for one
of the clever certificates presented with the
prize by the Minister of Posts and Tele-
graphs for & national competition in
telegraphic efficiency.
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HINTS FOR AMATEURS

Some Experiments with Aerials for “Receiving ”
By W. HARRIS SHADDICK

IRELESS experimenteras are con-

‘R; stantly erecting quite efficient
merials, vet, much to their dis-
appointment, they frequently * receive”
nothing. Shall we take an example ¥ An
intelligent enthusiast recently fitted up his
aerial according to up-to-date principles.
This aerial was some 200 feet long, and over
50 feet from the ground. The situation was
quite suitable, and the * earth " was excel-

A

0

AR AN
E
Fig. 1.

lent. He had spent freely on his instru-
ments, and had in this case obtained proper
workmanship for his money.

His inductance was 10 inches long and
6 inches in diameter, wired with No. 20
enamelled copper wire.

The telephones were of the correct high-
resistance type.

As to the detector, its efficiency was equal
to its attractive appearance.

Remembering all, there should be nothing
wrong. But weeks went by, and our wire-

less man received no message. He tas

disappointed.

Presently he began to reason and then to
make inquiry, with the very common result
that he wasa told to blame his aerial.

The advice was wrong. The trouble was
minute, and it was not in the * heavens.”

This man is typical of numerous experi-
menters.

Recently I carried out a number of
experiments in the hope of demonstrating
that aerials of very imperfect construction
and of short length can really yield excellent
“receiving ' results, These experiments
will further prove the futility of casting the
common blame upon the said aerials. All
these trials have been undertaken round
about and in the house. There has pur-
posely been no special endeavour to fit up
the perfect antenna. Rather, insulation has
been mainly neglected, and the erection has
generally taken minutes instead of hours
and days. And what has been the invar-
able sequence of these operations ! The
answer 1s: one readily gets from these
impromptu serials all, or npearly all, the
average wireless man desires.

S0 the following experiments will firat
show that the non-receipt of signals does
not necessarily depend upon the antenna.
Secondly, the inquiries will prove the
utility of these particular aerials in confined
places such as oftentimes belong to Boy
Scouts. They will also indicate very clearly
that fur receiving messages by wireless a big
outdoor aerial is not an absolute necessity.

I will begin with the instruments used in
these experiments.

Firat, a word about the inductance. This
I made for special and outdoor work. It
consists of a little less than 1 1b. of enamelled
copper wire, No. 24 gauge, wound on a
cardboard cylinder 11 inches long and
4} inches wide. The wiring was bared for
about }-inch in two places for brass ball-
sliding contacts.

As to the detector. This was quite a
home-made affair, bringing very simply a
zincite point on to a morsel of copper
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pyrites. The telephones were double and
of 4,000 ohms together. 1 used as an extra
aid a condenser consisting of 18 pieces of
tinfoil, each 3 inches by 1 inch, alternating
with parafin paper. This was used for
*“ shunting " the telephones, and was placed
between the detector and the ** earth.”

For aenal I bought two separate §-lb.
reels of gauge 19 bare copper wire to be used
in parallel, two light wooden rods some
3 feet long to act as ** spreaders,” and two
poreelain reel insulators.

Fig. 2 shows the complete apparatus.

A few words about the situation of the
house. It faces nearly east and west. The
front is a part of‘the Epping Forest, free of

trees, but for two DO feet poplazs abutting
on to my residence.

The back of the house is roughly enclosed
by buildings on three sides, but it is saved
by its garden, which is 8D lec* long and

60 feet wide. This garden has its share of
trees of different kinds, varying from two
poplars nearly 50 feet high down to others
20 feet in height.

From a wireless point of view the situation
i8 not ideal. My * earths” were at the
front and the back, two separate ones. At
the front 1 buried 4 feet deep ls. worth of
galvanised iron wire netting ; at the back, at
the same depth, a tangle of waste wire
representing not more than a 20 feet length.

Now for the experiments :

ExrERIMENT 1.
Labummry Aerial,

My laboratory 18 a room situated at the
back of the house, and is 24 feet long. It is

comfortably filled with all the usual chemical
and electrical apparatus. The aerial was
suspended 3 feet from the ceiling, its mean
height being 18 feet from the ground level.

The total length of the wiring from the
extreme ends of the room was 24 feet plus
6 feet to the instruments upon a table.

The insulation was very simple, con-
sisting only of two small reel insulators,
one for each end of the aerial at the extremi-
ties of the laboratory. These insulators
were merely strung upon two French nails
driven into the walls.

Result.—The practice signals from certain
London schools, together with those from a
well-known suburban experimenter, were
very readable. Norddeich lacked volume,
and was just audible. Paris time and
weather reports came in on the loud side.

Considering the amount of induetance
necessarily used, and the meagreness of the
aerial, the results were really excellent.

Norddeich was certainly disappointing.
But I do not attach much importance to
this item, for such is oftentimes the case on
bigger aenals than this 30 feet one.

ExrErRIMENT 2.
Roof” Aerial.

In this experiment the commencement
of the two wires was attached to the insula-
tors strung on wooden posts driven into the
ground. These posts were 10 feet in an
oblique line from the laboratory window.
The wires advisedly were just 6 inches from
the ground. They were from this point
drawn directly up to the roof and allowed to
rest upon the tiles, passing over and touching
the guttering. At this position they were
separated by a * spreader,” and dropped to
the ground level at the front of the house.
Holes were drilled in the window frame, allow-
ing the ends of the winng to pass directly
to the instruments in the dining room.

Results—With upwards of 70 feet of
aenial thus improvised Paris signals were
fairly loud—Cleethorpes was more than
readable. Some 300 to 600 metre wave-
length signals were excellent.

I was able to test this aerial during rain—
as might be expected, the results were
impoverished, but by no means to the
extent of destroving them. * Earth™
sounds were too apparent for comfort.
But, taking things all round, the signals

Original from
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were good, and approximately about three-
quarters as loud as those received over my
big and well-constructed aerial.

EXPERIMENT 3.
Portable Garden Aerial,

For the purpose of this tnal a table was
placed at the laboratory window. Upon
this table was stood the inductance, to
which one end of the aeral was suitably
attached. From here the wiring was con-
tinued to the bottom of the garden.

No attention whatever was paid to the
trees and shrubbery en roufe. In faet, two
trees at the opposite sides of the garden were
utilised for securing the ends of the two
wires.

Here are the dimensions of this portable
nerial :

Feet.
Length from laboratory win-
dow to bottom of garden ... B0
Wires spaced at bottom of
uarden e ... bl
Ave crage spacing of wires ... 40
Average height above ground 12

HResults, —Clecthorpes was clear, and casy
to read. Certain distant stations, French
and UGerman, were very busy during this
experiment. The = calls ” were really excel-
lent. This aerial wasa, for some reason,
better zuited for its work than my prlnclpal
one, much higher, and properly insulated.
The reason may be apparent, but 1 will not
discuss it here—suffice it to say 1 was highly
pleased with the results of this trial,
especially as all correct insulation was barred.

ExpreriMENT 4.

Loft Aerial.

The two reels of wire were unwound in
my loft in opposite directions, commencing
at the door. They were separately placed
on the beams, and their ends drawn through
the ceiling to the inductance in my labora-
tory below. In this way each reel furnished
some 30 feet of wire, which represents the
length of this aerial. The wires at their

utmost divergence were separated by some
25 feet. There was no insulation beyond
what the woodwork furnished.

Results.—The usual stations were also
very busy during this experiment. * Pana
news " in the neighbourhood of 9 p.m. was
somewhat inferior to what is furnished over
my principal aerial. But there was no

mistake about the clearness of the signals
given. Cleethorpes was more than passable,
for the notes so often blurred were in this
case distinct and clear.

Foreign stations were also in evidence,
together with certain ubiquitous amateurs,
so much noted i|:| these parts for their
never-dying “ V's." 1 found there was a
distinet advantage gained by lengthening
the ** lead.” This is quite reasonable. With
proper precautions and facilities to extend
the wires one could almost be tempted to
speak glowingly of loft aerials. It is no
small thing to remember that the aerial
is here hl&den from sight.

ExpeRIMENT 5.
Dining Room and Hall Aerial.

The aerial for this trial was just 26 feet
long, and was suspended from insulators
similarly to the laboratory aerial. Its
height was 8 feet from the floor, being about
3 feet below the ceiling of the dining room
and hall.

Results —Paris messages were just read-
able. Two 3 metre wireless signals came
through loudly. But, vn the whole, this
experiment did not furnish data nearly so
zood as was the case one floor above.

Summary of Results.—These five experi-
ments do not represent the whole of those
undertaken. They are offered as a fair
sample only.

The principal thought driven home is,
that the experimenter must not be so ready
to blame the aerial. In nearly every case
the failure to * receive ” should be looked
for elsewhere. Upon this point one could
write & great deal as a result of several years'
experimenting.

A second lesson may be learnt.

There is really no necessity to go to the
great expense and trouble oftentimes borne
s0 patiently and persevenngly by our wire-
less friends. They must really learn that
these electro-magnetic waves, representing
messages from the wide world o'er, attach
themselves in unlooked-for places.

I will grant that generally a moderately
high aerial will be more satisfactory than a
low one. Certainly, also, a fairly long
aerial 18 to be preferred to a short one.

But if & high and long antenna 18 not
available, then one on the lines described
will furnish both pleasure and profit,

F
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QUESTIONS AND ANSWERS

Readers are invited lo send questions on fechnical and general problems thai arise
in the course of their work or in their study. Such questions must be accompanied by
the name and address of the writer, otherwise they wnll remain unanswered.

W. F. (Lanark) shows from bis question that he had
better study the instructionsl articles now sppearing in
T:I;:iunﬂ_ WouLp before attempting cxpenmental
wire

L. P.—For answor to your guestion, ** How do you set
about getting the consent of tho Postmaester-General T
writs to * Tho Secrotary, Goeoornl Post Offico, Lomdon,"
who will send you an application form.

I F. waots to know bow to rig up s small wircless
station. An old motor-cycle ignition coil will do for the
traoamitter, mod n simple crystal reociver for the receiver,
An norinl-wire (vertical) about 20 feet high is neoded at
each end

J. F. W.—3ize of helix, cte,, has littlo to do with distance
of transmission ; height of serial (which you do not even
meontion) has & great deal.  Evidently you need to read
the serios of instructional articles very carefully before
commencing work.

h'l:ﬂll:l.—-ﬂﬂdph our Jllllrm:‘:ltmnl articlos and the answers
ar paople’s queries.  Apparatus by which you wouold
be able to pik up m from big stations, and so
practisa “ réceiving.' wounld not be very complicated or
llnmmw bat you would hove to spend & guinea on the

D, C.—-Read our inatructional articles, answers to queries
and amateur contributions. Your aerinl is too low to be
of wny uss for distence-working. You must raiss the
lower end so as fo give it & better average height ; thes
should be 40 feet or so.  Uso & tree or & chimoey if you
cunnot have a mast.

D. N.—The low reswstance of your telephone s guite
sgoogh o explain your not getting any resilts from
distant staticos, Ml:: do not forget that your aerinl
inductance-sarth circuit apd your condenser-nductance
circuit must both be tuned to the wave you are receiving.
To do this really requires & wavemetar,

J. Ho Ho—Connections not good. Sce other repliss to
querics,  Your * losd-cuil ' sounds wa i it wers wound
in soveral layers ; if ao, this is fatal. TUse thinner wire—
say, N Jl—in & singhe layor. Read our instructional
artichs. What cry are you using? Are you mure
they do not require & battery and potentiometor 1

L. CosTi.—We think the amended sketch you send us
should be satisfuctory, The varisble condenser across the
jigger-sscondary must, of course, be ve
may find tuning-up rather difficalt ; we be glad to
hoar how you get on. It would be interesting to hear
bow this compares for sclectivity with the ordinary cirouite

8 8. =Ia it possthile to ose o Morse Inker for recording
messages from Eiffel Tower *

Answcer, —Uertuinly, The coberer nnad melay would be
the mimpleat method, but & relay can be made which would
work o ocrystal or & Fh-mmg valve and operate o Morse
inker, sspacinlly with such strong signabs ss these yveou
mention, received on & good nerinl. ’

small. You

F. [. 8.—I am making n rstary condesser, aod tnd that
the plates touch, although the distasce between the
moving snd the fized vancs is over one-siateenth of an inch,
What is the chespest renwdy T Must paper-ebonite be
used, or will shellaced papor do

Anarar.—Dip your vanes in shollas vurnish, sllow them
to dry, dip again, and s on, till & thick coating is obtained.

o 0 X.—It s certainly ible to make & bell ring
over the distnoee mentioned by you, but not, we fear, with
tho relay you have, The ordmary bell coils do not make
[ IHII-I'];" pannibive anou :|'|=h|._'|.I for wireless at iy distance,
An for sctting the bell so ns to be rung by a particolar
station, this nlso can be done, but not with mmple sp-
paratus ; for such would be liable to be st going ]I:rj‘ uny
stray atmosphoric.

i B—We onnnol heplr Loy qumtiunﬁ like Fuur firat nmd
sccond. [t controry lo ctmquette, No station has such
()13 I.unirqg na b be reccivabla lﬂrﬂ'htm et wmpn G0
and BiHHF metrea.”  Loosen your mup'l:illi ar lowar
serinl, and tunc properly ; the statien @ 8o pear that it is
El:mr.:ing ils wave on your receiver, Take caro that all your
receiving circuit loods are as far ns possible from, and at
right angles to, your lighting heada,

B. k. H.—Usmg such thick wire, probably yon have
not nearly enough inductance to fune your aerial to the
Lu-ng waved vonu nee looking for. Rinos yﬂl.i have nd oomn-
denner, and  thersfore only one ulu:'llu.ll:lg circuit, the
tuning coil with tappings i entirely wasted in the position
yuil give i, Put this one o series with the serial in
adidition to the other. Even so, you will probably need
mon: inductance,  And you must certuinly insulate your
nerind ot both enda,

J. B. W.—In the case of o fAat spiral, ie, only of one
wire thickneas, the formuale holds, Probably in an induoe
tinm-cail secondary sevtion the error will aot be great.  But
thern s the danger of the enpacity-eflect [rom tum to tum.
Ko, 32 wire would pot cnose sarious loss through ite
resistanee.  HBut the wse of such coils & eotirely expori-
mental—they are not as cfficient as the ordinory siogle-
I!:.H.-r coile, whera the Pmpn:rt:'nn nf the number of turns in
primary and sccondary can be armenged to best advaniage.

J. W, T.—(1) Your dingram, though oest encugh, s
most mysterious of all those we have received. No
indication is given a8 to whero the three tormioals shown
are connected with the tuning inductance or its sliders ;
oo parts of the apparatus are labelled, and some of it ia
quite bayond our powers of gmﬂl.n%; Study the diagrams
appesaring in many places in THE WiRELESS WoRLD, and
lcarn how to represent what want to represent.  [2)
Yoa. ([3)a, by a Whaatstons bri ¢ b and e, beat for you
to test these on actual received signols ; d, test for short-
circuit, and if possible insulation-resistance and copacity.

XK. T.—Answer. —i1) Two chokes are nevessary, one in
each lead From transformer.  Wire cnamelbed will do.
About 200 fieet each eaoil. (2] Losses in the loups are
neglivifde—prola by loes thon thoss which  might D
introadueed by extea jointa, (3} Tnmaterial for ordinary
reception, gy iled fesistanes of whele cirnit @ oot toa
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