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The Wireless Year Book

to acknowledge the cordial welcome

extended to © The Year Book of Wire-

less Telegraphy and Telephony 1913,” which
made its appearance in May last. Before
offering the book to the public we were
assured that the subject it dealt with had
reached a sufficiently advanced stage to
justify the publication of an annual record.
The only doubt that lurked in our minds
concerned the practicability of the task we
had planned. Any such doubt, however,
has been entirely dispelled by the reception
accorded to the Year Book, not only by
the Press—technical and lay—but also by
the public,

We have every reason to be satisfied with
the Year Book, for within one month of
publication about threc-quarters of an
edition of ten thousand copies was disposed
of. More than that, however, we have
received many congratulatory letters from
purchasers, which encourage us in the belief
that the book will go far to satisfy a demand
which undoubtedly exists.

The excerpts from the Press comments,
which we give below, indicate the general
tone of the reception accorded to the Year
Book by the Press. Thus the Financial
Times says of it :

“ As it is available to the public for the
comparatively modest sum of half-a-
crown, it justifies itself as a popular
reference work in a way which many far
higher-priced and not  better-edited
annuals certainly do not.”

In the opinion of a reviewer in the En-

I T 18 with unfeigned pleasure that we have

mineering Supplement of The Times, the
volume “ covers a wide field, and it con-
tains much information of value to those
interested in the subject.” The Electriciun
considers that for the purpose for which it
18 published ** the Year Book is excellent
value,” and although our econtemporary
complains that it i8 burdened by embarras
de richesse, we do not think they will find
many to share the complaint with them.
We have aimed to provide—and the Scotsman
credits us with having achieved—

“ An interesting and well-ordered eon-
spectus of information of a general and
statistical kind, accompanied by many
special articles by expert wniters.”

We do not pretend to have attained per-
fection, and in spite of the pains taken to
ensure accuracy we have since noted one
or two errors which we would like to rectify.

One 18 the omission from the Lst of
periodieals, given on page 545 of the Year
Book, of the name of Electrical Industries,
due entirely to a regrettable oversight, for
which we tender our apologies to our con
temporary.

In the Glossary of Terms (root means
square value), on page 431 the words * The
square root of the sum of the squares"
should be read * The square root of the
mean of the sum of the squares,”

Section 20 of useful formule on page 411,
in the formula for the inductance of a
solenoid single layer, the negative sign in
the root denominator should be the positive.
In the same section in the last column, for
“ris mean radiuzg,” read * a is mean radius "
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Personalities in the Wireless World
MR. PETER BALINSKI

Vice-Prestdent of the Board of Directors of the Russian Company of Wireless Telegraphs
and Telephones, 5t. Petersburg,

R. PETER BALINSBKI was born
Mnt St. Petersburg in 1865. His

father, Professor Ivan Balinsaki,
was & notable fi in the ranks of Russian
men of science, for besides being a specialist
in mental diseases, he was Russia's first
eminent physiologist.

Mr. Peter Balinski was educated in one
of the publie schools of 8t. Petersburg, and
afterwards studied pure mathematics for
three years at the St. Petersburg University.
Later he became a student of the Emperor
Nicolas 1. Institute of Civil Engineers,
where he took a honours degree as a eivil
service engineer. Just about this time the
Russian Government undertook the con-
struction of the Vilno-Rovno Railway for
strategical . The young engineer
was immediately employed on this under-
taking, and continued to occupy his post
until the entire work was completed, when
he set up as an architect in his native town.
For many years he was attached in this
capacity to the 8t. Petersburg municipality,
and several official institutions, hoapitals,
colleges and many private houses were
erected to his designa.

But new ideas and original schemes have
always had an attraction for Mr. Balinski,
and the rapid development of Russia’s lar
cities suggested the increasing need ﬁ:
improvement in the means of passenger
transit between the various districts of such
cities. For seven years Mr. Balinski de-
voted himself to the study of this problem ;
and frequent voyages abroad gave him the
opportunity of studying the organisation of
similar services in the cities u!gnEurupa : he
gathered abundant statistical data, and
elaborated a vast scheme for & Metropolitan
Railway system in St. Petersburg.

Three times Mr. Balinski made appli-
cation to the Government for permission to
construct this railway. Each time his
scheme received the approval of Russian
official circles, and twice it was considered

by the Privy Council and discussed by
special committees which were appointed
by the Government.

Twice also Mr. Balinski suceeeded in
obtaining the collaboration of foreign capi-
talists—English and American willing to
invest money in the enterprise—but the
(overnment, though giving its general
approval to the project, was disinclined to
undertake the responsibility of giving a
formal rantee to the undertalong, a
condition which the prospective capitalists
made & sine non, nor would the Minister
of Finance grant the right of a free import
into Russia of the machinery and metal
wares necessary for the construction of the
pro railroad.

In the face of such difficulties it would
have been madness to have proceeded farther
with such a vast scheme, and Mr. Balinaki
wisely decided to let the matter drop, at
least for a while, and to turn his attention to
new lines of industrial activity. He quickly
found that the time and trouble he had
devoted to this public-spirited project had
not been entirely wasted. His negotiations
had brought him into touch with & number
of important personages and firms in the
industrial world. These were quick to
appreciate his marvellous capacity for
affairs, and many important English and
Continental business houses asked him to
represent them in Russia. But Mr. Balinski
was anxious to associate himself with a
scheme that would combine a national
benefit with personal interest, and his choioe
fell on wireless telegraphy. At that time a
project was already on foot to establish a
wireless company in Russis, and he imme-
diately identified himaself with the movement,
#o that when in 1908 the Russian Company
of Wireless Telegraphs and Telephones was
inaugurated he was nominated Vice-
President, and through its subsequent career
he has been one of the most active mombers
on the Board.

B
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EPISODES OF THE MONTH

Tae RerorT oF THE DEPARTMENTAL COMMITTEE OF THE

TeapeE o5 Boats axp DaviTs,
SeLEct COMMITTEE.
NoveL InxovaTiox.

HE Departmental Committee of the
Board of Trade on Boats and Davits
has now made itsa report, which was
presented to Parliament on June 18th. The
main recommendations are concerned with
the design and manipulation of ships’ life-
boats, and the report is instructive where it
deals with some of the suggestions for rafts,
pontoons; lifeboats and methods of launching
‘them, which were so freely advocated about
& year ago. The section dealing with the
life-saving equipment of ships is one which
particularly interests us, as it refers chiefly
to the application of wireless telegraphy to
shipe’ lifeboats. The Committee refer to a
* very carefully considered scheme for
equipping & certain number of ships’ boats
with short range installations, put before
them by the Marconi International Marine
Communication Co., Ltd.,” but they “do
not feel in all the circumstances that there
is any necessity to require any of a ship's
lifeboata to be fitted with a wireleas tele-
graph apparatus.” The Committee have
doubtless chosen this form of exception
lest any other view might give rise to a
premature demand for the compulsory
equipment of such boats. Their reticence
18 perhapse justified by the fact that no one
at the present moment has any experience
of the working of wireless telegraphy on
lifeboats in the open sea after a shipwreck.
Further, there are obviously many points
to be considered before such a project can
be efficiently carried out, and the idea is
evidently one which must be developed by
the shipowners and the Marconi Company
working together in the closest co-operation.
This point will better be a iated by a
gem&nl of the evidence presented to the
ommittee by the Marconi Company when
this evidence is available,
To return, however, to the Committee's

Boarp op

Mr. Marcoxi's EVIDENCE BEFORE THE
A NotaBrL Fear 1v WireLEas TELEGRAPEY. A
Tae Suare MAgrker.

report, it is not clear to us what is meant
by the following extract from page 26 of
tihyu report : * The only advmhngn to be
obtained from the fitting of a ship's boats
with B.Pp].lﬂ.‘l:l.ﬂ'ﬂ of this kind 13 that they
may assist a relieving veasel in picking up
the boats. The ordinary wireless tele-
graphy installation would be of little value
for this purpose.” If by the * ordinary
wireless telegraphy installation™ is meant
the standard plant fitted on ships, it is
obvious that it could not be installed on a
lifeboat, as it is designed for entirely dif-
ferent oses and conditions. The
evidence of the Marconi Company was given
as far back as January 16th, and it is
perhaps unfortunate that the final form
of the apparatus which the com pro-
posed to use for lifeboats could not be
executed in time to place before the Com-
mittee for their ins Since t]m.t-

“]TI
time, however, considerable pru?re
been made, and the company will ahurbl}'

be in a position to demonstrate the prac-

ticability of wireless telegraphy as applied

to ships’ lifeboats.
L L L]

We are pleased to note that the summary
of Mr. Marconi’s evidence before the Select
Committee, which we published last month,
has aroused considerable interest. Several
correspondents have been unable to reconcile
a statement made by Mr. Marconi with an
announcement which appeared in the Preas
a fow days later, and they have appealed to
us for an explanation. In his evidence Mr.
Marconi said: “ I understand that Mr.
Gandil, acting on his™ (Dr. Poulsen’s)
 advice, now proposes to use 150 or 200 kw.
for a distance of 2,000 miles, and I u-gl'ﬁﬂ
with him that he will require all this powe
or more if he be able to construct an arc nf
such a power, and, when constructed, if he
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can discover the means of -effectively
utilising that power.

Further, in graph 19 of this report
the Advisory Committee state: * We con-
clude that if the Poulsen system is to ba so
developed as to be practicable for com-
mercial purposes over distances of 2,000
miles or upwards, the arc will have to be
constructed so as to supply the aerial with
higher power, or else a more sensitive
receiver will have to be used.” Reading
these pronouncements, our correspondents
are at o loss to understand how the contract
which the United States navy is said to have
made with the Federal Wireleas Telegraph
Company (Poulsen system) for the supply
and erection of a 100-kw. 3,000-mile station
will be fulfilled. We would refer them,
however, to the cxamination of the Poulsen
“aystem "’ which appears on page 228 of this
number. Meanwhile we can only add that
when a satisfactory 100-kw. arc makes its
appearance wa-uhall hn:ra to m:idii ¥ OUr Views,

A noteworthy feat has just been carried
out at Cape Race, on the Newfoundland
coast. As we announced last month, the
wireless telegraph station was put out of
action through fire, but at the time of
writing we did not anticipate that the
interference with the regular operation of
the service would be of such short duration
a8 actually happened. Immediately after
the fire, work was commenced on the erection
of a temporary station, and on permission
being obtained from the Department of the
Marnne and Fisheries of the Canadian Govern-
ment, the Cape Race Lighthouse engine
was belted to the wireless transmitting
apparatus, and the temporary installation put
in running order. It is gratifying to note
that mthm three days of the date of the fire
a continuous twenty-four hour service was
again established, and the station was able
to effect communication with all vessels on
the Canadian route. Cape Race, which is
sometimes referred to as “ the graveyard of
the Atlantic,” has become renowned by
reason of the services which the station has
rendered as an aid to navigation and in cases
of shipwreck. It was erected by th:
Marconi Company, and is controlled by them
on behalf of the Canadian Government. 1t
is of great strategic importance, and the new
station building to be erected will be of a

special fireproof construction. The appara-
tus will be of a powerful type, so that com-
munication can Fl')Du maintained with vessels
half-way across the Atlantic. Cape Race
will very soon have & wireless equipment,
therefore, such as it calls for by the im-
portance of its position, commanding as it
does the whole of the Grand Banks of New-
foundland, the most dangerous portion of
the Atlantic Ocean.
= & L ]

“A Forum for Electrical Inventions™
is the novel innovation proposed by the
New York Electrical Society, and one to be
welcomed in these days, when the principal
function of so many societies seems rather
to be the discussion of abstruce technical
papers than the rendering of praztical
assistance to their members. The object
of the Forum will be to assist members in
keeping abreast with the very latest elactrcal
developments. Manufacturers and inventors,
having electrical inventions, devices, and
appliances of merit will be invited to
exhibit them before members at the regular
meetings of the society, and to explain
them after the usual business of the meetings,
It is hoped that in this way the newest
apparatus will be brought to the attention
of electrical engineers month by month.
While it is increasingly difficult to cover a
large and prolific field of invention, the
Forum, as it aims to do, should certainly
enable members to become better posted
on current developments, not only in their
own branch, but in others outside, in which
they na.t.ura'll;r have an intelligent interest,

The Share Market
London, June 20th, 1913,

The depression has been very pronounced
in the share markets since our last issue,
caused by general monetary and political
consideration. Although & considerable
business has been transacted, the great
majority of transactions have been in the
nature of realisations of a more or less
forced character, the relapse in walues in
many cases having been severe. The Mar-
coni issues have only suffered moderately
in comparison with the declines that have
taken place elsewhere. The closing prices
as we go to Press are : Ordinary, 33 ; Prefer-
ence, 2}; Canadian, 10s. 6d.; Spanish,
L1 American, }3.
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CARTOON OF THE MONTH
Wireless Terms Illustrated
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Across Bolivia with a Portable Set

By RENE DEMONT, Ing. Dip.

HO has not, when looking at a

map of the world, had his gaze

drawn to that expanse of territory
perched like the eyrie of an eagle at the
head of the great chain of the Andes ¥ That
vast territory to which Bolivar gave his
name looks like a mighty Switzerland, cut
off from the sea, almost helpless to com-
municate with the outside world, and seem-
ingly condemned to perpetual poverty.
But what a different picture it presents to
those who have had the good fortune to
vigit its fastnesses! It is & land of the
giantesque. The least of its lofty moun-
tains has an altitude of over 8,000 feet, but
many of these giants of time have suffered
from the insatiable energy of man. Often
they have been torn open in a fruitless
quest for mineral ore. But besides moun-
tains there are the great rolling plains with
grass g0 tall that & mounted man can easily
be concealed in its green depths. Further,
there are wide tracts of forests of rare trees
where the undergrowth forms a network so
dense that it is practically impassable.

The people of Bolivia are of very mixed
nationalities, and this is due in a large
measure to the influx of Spanish blood
during the sixteenth century. They can in
a general way be divided up into three
classes : there are the Bolivians of European
ancestry, the indians proper, and the
mestizos or cholos, which are of mixed Kuro-
pean and Indian origin. These last are the
most interesting to foreign travellers by
reason of the contrast in temperament,
appearance and manner of life to the white
men, who, though less numerous, control
affairs and fill all the positions of authority,
whether political or commercial. But it
i1s particularly noticeable that the white
man seems to thoroughly understand
his primitive pregégé, and the Indians
a8 & whole receive at the hands of the
governing race as much consideration as the
ignorant poor of any land receive from those
who by inherited or acu:iuired power hold
the reins of authority. The laws of Bolivia
provide for the Indians in a liberal manner,
and under the influence of civilisation these
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The two Pack Saddle Stafions employed during the Mancuvres of 1911.
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long-neglected people are surely but slowly
advancing in material and intellectual weli-
being. The members of most of the Indian
tribes (and their divisions and sub-divisions
are extremely complex) are excellent crafts-
men, well skilled in the making of utensils,
and still more in their ornamentation ; while
the Indians of Potosi are particularly expert
in miniature work. Among other curious
handicrafts they make dolls, which are no
larger than mosquitoes, yet if examined
under a magni-

trip downstream means one of four or five
months on the return, for our term * river ”
15 ridiculously applied to pouring waters
which ought more fitly to be called torrents,
and even then their great waves and vast
expanse make such a deseription inadequate
and unsuitable. Imagine a river like the
Thames leaping from cascades into rapids,
from rapids into cascades, and you will have
a pretty clear idea of one of these ** streams.”
But you will not appreciate the sensation
of a trip on this

fving glass they
will be found
to be perfectly
made, and
dressed correctly
in every detal.
The whole land
i* a country of
dreams and of
fairies, from La
Paz, lving on the
side of a lake
twenty times as
big as the biggest
lake in Kurope
and 5,000 feet
above sea level,
right to the
smiling and
sunny confines
of Riberalta or
Santa Cruz,
where the pum
trees stand like
armies 1n ther
thousands ; from
the high wastes
where the Royal
Condor sits in
solitude to the

torrent made 1n
‘““boats’
fashioned from
creepers pressed
one against the
other to form
two huge bun-
dles, which are
joined by a hittle
flooring of frail
planks and make
a primitive sort
of raft. Put this
little craft on the
torrent and see
it leap the sixty-
mile - an - hour
rapids, and you
may well pray
to be in the good
graces of the
helmsman. It
goes hard with
those who mass
the rapid or
astrike a rock:
the  crocodiles
alone can tell
their story,

Such a hazard-

green plains |

where the

streamlets  are

the arms of the sea, it is one vast realm of
faney.

But it 18 this wealth of vegetation, rich and
holding untold riches, that is the real barrier
to the l:lmelupmﬂnt of nearly the whole of
Bolivian territory, It cuts the country into
two and makes communication between the
north and the south well-nigh impuossible.
Travellers from La Paz to Riberalta must
take to the river eourses, and a two months’

H.E. General Ismael Montes,
President af Balivia.

ous and neces-
sarily slow
means of com-
munication makes intercourse between the
north and the south extremely rare, while
the impossibility of the laying a single
telegraph line in these virgin forests 1s a
foregome conclusion to all who know the
country. Nevertheless, it is Ef'llil"‘l. clear
that the adoption of some means for linking
up these two areas of Bolivia was a matter
of the utmost urgency for the Government.
As the most :-ml-i:-t[H(:tu:}' solution to this



Tue WirerLess WorLD 223

R L R,
A general view of La Paz from the site of the Proposed Wireless Telegraph Station.
Mouni [Nlimani, 24,000 £, high, in the background.
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Celebrafing the Anniversary of the Libsration of Bolivia in La Paz.
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problem the utilisation of Marconi's marvel-
lous invention immediately suggested itself
to the President, (zeneral Ismael Montes, and
experiments were forthwith commenced.
Unfortunately, before much could be accom-
plished, General Montes' presidential term
expired, and his successor was occupied with
other urgent matters. But about 1909 the
question was again considered and tenders
invited.

It was then that the Marconi Company,
unwilling to plunge into a venture without
a full preliminary knowledge of the difficul-
ties to be overcome, decided, before sub-
mitting a proposal to the Bolivian
Government, to send out two portable
installations, whose test performances
would furmish information of matenal value
in the construction of a general wireless
network.

The tests were followed very closely by
the Bolivian Government, the more 8o since
there was a strong body of opinion in favour
of a Bolivian chain. They lasted nearly
two years before the Government finally

=
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decided upon the adoption of a svstem.
At length, in July, 1912, the Marcon Coni-
pany obtained the contract for the con-
struction of the main chain of seven high-
power stations, a network which will be
subsequently largely extended.

But what shall one say of the difficulties to
be surmounted in this mighty country where
violent atmospherical disturbances are
common, where hundreds of square miles
are covered with trees, where right between
two stations stands a little mountain which
geems to present no impediment, but all the
same hinders all attempts at communication
owing to its highly metallic nature ?

Yet all these difficulties were well known
to the Marconi Company, which had already
met and conquered them between Manaos
and Porto Velho, so the chain so wisely
provided will give every satisfaction to the
Bolivian Government.

To recount the many experiences with the
two portable stations would occupy an
entire volume, so [ shall content myself with
recalling those during the military

The Alemeda, the favourife Promenade of La Pas.
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Tembetas, Indians of Santa Cruz.

manmuvres of 1911, maneuvres that were
important because they brought together
almost the whole of the Bolivian army.

Leaving La Paz, we set out. There is
trouble ahead of us. For the first time n
their lives the mules are saddled with Euro-
pean pack-saddles with all their impeding
leathers. They start by rolling on the
ground, and then, finding it unwise to kick
against the pricks, they accept their lot and
AWAY We go.

After three hours’ climbing on a ten per
cent. gradient from the hollow in which
liea La Paz, we reach the summit, 13,000
feet above the city, where the wind blows
hurricanes. The thirty miles of the first
stage of the journey are covered in seven
hours; the little Bolivian soldiers, scarcely
five feet high, swing along joyously, each
carrying, in addition to his equipment, a
tent and food for about ten days’ manceuvres,
for one must not reckon on a well-ordered
commissariat in this great country where
villages exist only every fifty miles or so,

We halt at last, a Little tired by this first
journey. But we are happy and await im-
patiently the first experiments, just a little

apprehensive of what this sandy and stony
waste holds for us.

The second day sees us thirty-eight miles
along the white road, gloomy and dejected,
relieved only by the endless chatter of the
soldiers who ask countless questions about a
new piece of apparatus they are escorting.
They are quiet, intelligent fellows, eertainly
little in touch with this new development,
yet so eager to be instructed that it would
show a churlish disposition to be angry with
them. Reaching headquarters a little
behind time, we find that the second wire-
less station has arrived by rail. Here we
juin forces. My little company have stood
the journey well. They are dusty, but fresh
and ready for the manceuvres the next day.

Wireless station “ A" is with the State
Major-General ; station “ B” follows the
Blue army. At b a.m. we are up for the first
experiments over & mile and both stations
are erected. Station B accompanies the
Blues, but, to my intense dismay, no
message comes through. Mounting a horse,
I gallop to station ““ A " in order to find out
the reason for ita failure to communicate,
and to my surprise I discover that the
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soldiers have forgotten to couple the dynamo
to the mast. This is soon remedied ; “ A"
gets into touch with us, and all goes well.
An order comes to take down “B" and
follow the Blue army. [ gallop backto ™ B "
station.

I am held up by an amiable “ joker,” who
remarks that my way of sending mﬂmgm 18
very effective, but not very original. That
is because he hnaanml m&gn]lﬂpngfmmune
to the other and hasn't a shadow of doubt
but that it was I who had carried the
telegrams ! We shall see to-morrow.

In the evening we arrive at Chijta, 17
miles from Patacamaya, the headquarters of
the State-Major. The bugle sounds for
supper, and we have the first bite since
morning. The mast is erected to receive
orders.

Nineteen minutes later communication is
established. The might is splendid, the
signals are very clear, and the orders are
sent perfectly. My eritie of the morning
[ remember with heartburmings ; would that
he were here so that he might be convinced
that the Marconigrams had not travelled by
courier this time !

On the following day we travel another
26 miles. At might communication is estab-
lished. The battle starts and orders are
received right to time. Again the mast comes
down and we get on the move. Fifteen miles
farther on we set up the mast again; all
goes well.

“ What! fresh orders?” * Yes. You are
supposed to have no more ammunition.
Retire to cantonments at Sicasica.” Another
15 miles back. Down comes the mast again,
and away we go. But what a journey ! It s
midnight. A lashing rain, and world black as
the Pit. We have to put up the mast again.
It is quite evident we cannot communicate
42 miles in the tempest, and how are we
going to set up the station in the dark and
in the middle of a town ?

We find a street a little farther on and set
up the mast by a sort of instinet. When all
is ready along comes a courier at a gallop,
collides with the stays, and down comes the
mast.

At last we are ready again. The spark is
clear. Listen a moment. There! We have
got into touch, and the wireless messages
come, the signals being clearly distinguish-
able from the muttered rumbling of the
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storm. The rain is still pouring in tor-
rents.
*“ Hurry this 140-word wireless message to

the General, and we can get a little sleep at
last.” It 18 2 a.m., and in what state do 1
sleep ?—in the room of a real general!
Forty minutes later 1 have the satisfaction of
seeing a courier arrive with a telegram which
has come by wire ; 1t 18 a copy of the one
which came by wireless. What a success—
forty minutes ahead of the wire! On the
morrow [ make an inspection of the mast,
and am amazed that we have been able to
receive messages. The two wires, for almost
two-thirds of their length, are laid on a roof
of zinc. What harmony between the antennse
and the circut !

And so every day for ten days, erecting
and dismantling the station two or three
times a day without the slightest mishap,
everything going splendidly.

At last comes the hour of reward—the
Review. The Marconi Wireless Corps
marches past with every eve upon them, the
men smart, the motors glittering, the cases
polished as if they had just come from the
works instead of having travelled three
hundred and fifty miles on muleback
through dust and mud, this way and that.

The admiration of the officers who were
called up to give an account of the services
which this apparatus would render in time of
war was unbounded. There were con-
gratulations from the President and two
fine reports in the general orders from the
General-in-Chief, a German officer, and
the General-in-Chief of the Blue division,
who declared that during the whole
of the manceuvres the apparatus worked
night and day without interruption.

It was a triumph, for it must be borne in
mind that the apparatus was worked for
the first time by these soldiers, that the
telegraphists borrowed from the cable
service were new to it, and that the “ A"
station was directed by an engineer who had
only seen a wireless apparatus for the first
time & month before,

A few words in conclusion on the per-
sonality of the man who was chiefly instru-
mental in bringing wireless telegraphy into
Bolivia. General Ismael Montes, when only
17 years of age and a student of law at the
University of La Paz, enlisted to serve his
country in the war with Chile, obtaining his
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commission after a few months’ service. He
remained in the army until he was made a
Captain, continuing at the same time lus
studies at the University. As soon as he
obtained his degree he retired and com-
menced to practise as a lawyer, and also
acted in the capacity of Professor of Law at
the University of La Paz, until the Liberal
Government came into power in 1899, when
he was appointed Secretary for War. On two

Two Indiang of the Aymard Tribe.

oceasions he wept to the Acre territory at
the head of troops, and in 1904 he was
elected President of the Republic for the
period ending in 1908, but owing to the
death of the President elect, Congress
extended his term of oftice for another year.
On his retirement he was appointed Bolivian
Minister to the Court of St. James, Pars,
and The Hague, and he has now left Europe
for Bolivia, having again been elected
President on the 4th of May, and accord-
ingly he will assume the Presidency on the
6th of August this year.
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11.

THE POULSEN SYSTEM.

By HUBERT DOBELL, M.A., AMIE.E.

N this article we propose to deal with
Ithu Poulsen ** Bystem,” which, like the

Goldschmidt ** System,” claims to pro-
duce continuous electric waves.

The Poulsen generator charges up an
insulated, elevated ' aerial,” discharges it
to earth, charges it up again in the opposite
direction, and again discharges it to earth.
And we must consider how this cycle of
processes 18 effected.

Tk ELEcTric ARC.

If we open & switch or in any other way
break & circuit in which an electric current
is flowing the actual breaking of the current
requires § certain time. During this time
the contact, originally a good one, becomes
worse and worse, and the surface of the

arte touching becomes smaller and smaller.

e result 18 that resistance is introduced,
and heat produced ; for whenever a current
passes through any resistance some of it is
wasted in producing heat. Towards the end
of the process of * breaking " the tempera-
ture becomes very great, so that the ends of
the conductors begin to glow and to emit
glowing metal vapour. Even when the
conductors have been separated by some
little distance this vapour may cross the
gap and form a conducting, luminous bridge

for the current. Buch a bridge is called an

L] am‘ Iy

Such an are can be used for purposes of
illumination, but in order to obtain a con-
tinuous light carbon rods are substituted
for the metal conductors, which would soon

fuse and evaporate away. Even with
carbon rods special mechanism has to be
applied for ** feeding " the rods forwards at
a rate proportional to their l:uuau.m:ptiﬂn,
and also for * striking the are ™' (i.e., bringing
the two rods into contact and then separating
them) when it is required to turn on the
light. All this means a great deal of
complication and a good deal of unrelia-
bility.

It is this arc, with its complicated
* feeding "’ arrangements, which forms the
basis of the Poulsen System. The efficiency
of the arc method for the generation of
continuous electric waves is remarkably
low: The efficiency of the modern Marcom
disc discharger is of the order of G0 per
cent., while the fi given for the arc
method by Dr. Po himself 18 only 14
per cent.

In our article on the Goldschmidt System
we arrived at & point somewhat similar to
this ; and on that occasion we paused to
ask the guestion, * What, then, does this
system offer us to compensate for all these
defects 1 "

On behalf of that system we gave the
reply: * It offers us CoxtTixvous Waves,”
and it is generally supposed that the reply
is the same for the Poulsen System.

In that article, however, it was shown that
no very mysterious merit lies in the mere
fact of continunity ; that, in fact, it 18 & moot
point whether the disadvantages do not
balance the advantages, even if continuous
waves could be obtained as readily, as



efficiently, and with as much power to back
them as non-continuous waves.

The Poulsen are, although it actually
produces waves which are sufliciently ** con-
tinuous ' to necessitate their being split up
into some kind of & note for the purposes
of reception, are vet sufficiently discontinuous
as to be powerless to produce to the full
extent that ‘‘ cumulative " result on the
receiver which is the sole merit of the
continuous wave.

This 18 a statement of fundamental
importance ; before we deal with it more
fully we will consider in greater detail the
action of the Poulsen arc as a producer of

electric waves.
IXSTABILITY OF THE ARC.

It is & notorious fact that the electric arc
lamp is unstable. [t is, in point of
fact, subject to two kinds of instability.
The first and obvious kind is the continual
but irregular burning away of the carbon,
which tends to keep the actual length of the
gap in a state of variation which cannot be
avoided even by complicated * {feeding”
mechanism. Any such variation in length of
gap has the effect, naturally, of altering the
resistance of the gap and the amount of
current flowing through it,

In the case of the Poulsen are, however,
the burning away of the carbon electrode
is reduced by the fact that the arc is formed
in an atmosphere of hydrogen or some
hydrocarbon; but the earbon still has to be
kept turning and fed forward, and the gas
has to be renewed constantly.

The other, and less obvious, form of
instability is due to the fact that the arc
does not behave like a simple metal con-
ductor, in which the current increases in
proportion to the pressure ; the arc produces
at its " poles” & back-pressure which
oppuses the driving force, and the matter ia
further complicated by the fact that this
back-pressure decreases with the increase of
current passing. To produce electric
waves & condenser and an inductance have
to be placed as & shunt to the are, and some
of the current passing goes to charge up the
condenser (thus leaving less current to pass
through the arc); this diminution of
current through the arc causes an increase
in the back-pressure ; and this extra back-
pressure helps to charge the condenser sfill
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more. Then, after a time, tlie condenser can
hold no more electricity, so once more the
whole current flows through the arc; the
increased current then decreases the back-

essure and helps the condenser to dis-
charge through the arc. The whole arran
ment, in fact, is in a state of instability ;
and it was found by Duddell that by a
suitable adjustment of the cireuit such an
arc could be made to give such rapid varia-
tions in the current (and consequently such
variations in the heating effects produced at
the arc) that & " singing note” was
produced.

If an aerial of suitable dimensions were
connected to one pole of the are, and an
earth connection to the other, it is obvious
that the oft-mentioned cycle—charge, dis-
charge, and so on—would be performed.

It is clear that such an arc arrangement,
producing & * singing note,”” would be quite
impracticable from a * wireless " point of
view, the frequency being far too small, and,
like the commercial alternator mentioned in
the previous article, it would require an
aerial some hundreds of miles long,

Dr. Poulsen, however, by a combination of
various devices managed to get an arc
cireuit which would fluctuate at a very much
greater rate—in fact, at a rate suitable for
" wireless,”

He first placed the arc in a closed
chamber filled with hydrogen or some
hydrocarbcn vapour, constantly renewed;
he then replaced one carbon rod by auuppcr
electrode through which a constant stream
of water was passed to keep it cool; and
finally, he arranged a magnetic field across
the arc which was trying all the time to
extinguish the arc, and in this way quickened
up the process.

Tuxsixa.

All this sounds rather complicated and
not altogether convenient, and it is difficult
to imagine that regulanty can be obtained.

And yet, if this cannot be done, it is quite
clear that the one great advantage claimed
for the Poulsen waves—extreme sharpness
of tuning—cannot be obtained. The great
idea of sharp tuning ie that it enables the
receiver of one of a pair of stations to be
adjusted so that a third station, sending on
a slightly different wave-length, is rendered
inaudible. But, obviously, if at any moment
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the frequency of the Poulsen transmitter is
linble—as it actually is—to a sudden change,
the signals which it is sending out will
likewise become inaudible at the receiving
atation. This means that many words of
the message are lost ; the receiving operator
hurriedly changes his adjustments to suit
the new conditions, and while he is searching
—to find out whether the new frequency is
higher or lower than before—the Poulsen arc
returns, perhaps, to its old conditions.

We are now in a position to deal with the
statement made earlier in this article that the
Poulsen waves are not continuous,

CoxTinvous Waves.

That this is & fact can be very easily
proved by listening on an ordinary (* non-
continuous wave ') detector to & Poulsen
station at a short distance. If the waves
were truly continuous they would—as
explained in our previous article—produce
no sound when received on such a detector:
while, as & matter of fact, the Poulsen waves
can always be heard as a hissing sound.
This means that the Poulsen are, instead of
sending out an uninterrupted stream of
waves, all of the same strength, actually
sends out waves which at frequent and
irregular intervals start to die away and
then revive again. If they died away
altogether before reviving then they could
be received at the distant station without
further trouble, though only in th~ form of a
hiss instead of the clear musical note of the
Marconi waves ; but the irregular variations
are only strong enough to produce the hiss
when the signals are very strong—as at a
short distance from the transmitting station,
The result i=—as we have mentioned—that
by the time the signals reach the station at
a distance they have to be cut up into a
musical note before they can be heard ; and
as to the objections to this proceeding no
one who has read the first article of this
series can have any doubts,

On the other hand, this irregular waxing
and waning which produces the hiss in the
case of very strong signals is quite enough to
destroy the power of the Poulsen waves to
attain the cumulative effect on the receiver
at the distant station.

It would appear that this irregularity
i not merely a mechanical defect which
one might hope to remedy in time; it

has nothing to do with the * feeding"
of the carbon electrode, but appears to
be an inherent property of the combination
used by Poulsen—an electric arc in a strong
magnetic field.

We ought not to leave the subject of the
real nature of the Poulsen-generated waves
without mentioning one other point.

When a physicist speaks of the good
“cumulative ' effect and the * exalted
syntonisation ' possible in the case of
continuous wavea he means by these last
two words waves which are not only per-
fectly uniform in strength (without any
decay) but are also of a particular wave-
“shape " known as sinusoidal. Any depar-
ture from either of these conditions means a
decrease in merit so far as the physicist is
concerned.

We have already spoken of the irregularly-
spaced changes in the strength of the

oulsen waves ; it remains for us to mention
that the waves are not sinusoidal,
*“ slthough,” as one of the highest author-
ties puts it, “ under certain conditions they
may be made to be nearly so.”

We are not aware that these * certain
conditions " have ever been shown to hold
in & Poulsen arc transmitting over any
considerable distance.

Loxae DisTance Work.

3o far we have not touched on the difh-
culties which arise when the FPoulsen
System is applied to long-distance work.
These form a topic all to themselves, and
before dealing with them we wished to deal
with the system as it presents itself under
the most favourable conditions.

The most favourable conditions for the
Poulsen System are undoubtedly those
which obtain when it is called upon to
accomplish small distances ; the Technical
Advisory Committee, appointed by the
Postmaster-General, has actually reported
that it is * satisfied that it is practicable
for short distances.’”

It ia now time to turn our attention to
Loxe-Distance Work such as would be
entailed by a network of °* Imperial "
stations.

Everything we have said already about
the Poulsen System applies here, and, in
addition—as we have foreshadowed—other
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points arise which have been omitted until
now,

In the first place, when we have to deal
with & powerful station capable of trans-
mitting two or three thousand miles the
question of the cost of the fuel consumed is
of paramount importance.

We have already mentioned that the
efficiency of the Poulsen generator is only
a quarter to a fifth of that of the Marconi
generator ; the cost of electric generating

lant will therefore be much greater apart
rom increased fuel consumption ; but this is
not the only cause of increased fuel con-
sumption.

To maintain the Poulsen are at work
satisfactorily it i3 absolutely essential to
keep it in & condition of continuous activity,
and the dots and dashes of the Morse Code
must be made by throwing the aerial
alternately in and out of tune, or by some
similar method ; the generator of electricity
feeding the arc is therefore working at full
load all the time, while with the Marcom
method of signalling the full load is only on
for about 60 per cent. of the time. It can
be shown that this adds about 30 per cent.
to the fuel consumption. On the whole,
therefore, the fuel consumption of & Poulsen
station will be six to seven times greater
than that of a Marconi station.

T Arc axp Higu Powgrs,

In the second place—and this 18 & more
vital point still—there i1s the fact that the
arc is even less adapted to the utilisation of
high powers than the early Marcom dis-
charger.

It was mentioned in our last article that
this early * fixed " discharger could not
deal effectively with more than about
70 horse-power, but that the modern
Marconi disc-discharger did deal with several
hundred horse-power, and that from experi-
mental results there seemed to be no practical
limit to the amount of power which could be
used effectively by a suitable enlargement
of this apparatus.

As regards the Poulsen arc, Mr. Marconi
stated in his evidence before the Parlia-
mentary Committee inquiry into the
Imperial Wireless Scheme, " Although I have
made diligent inquiry, [ have failed to learn
of an arc (Poulsen) which has ever yet been

—

constructed to effectively utilise more than
40 kilowatts "' (about 54 horse-power).

It appears, from the evidence of the
Poulsen experts before the Technical
Advisory Committee, that they consider
about 200 horse-power to be necessary
in order to communicate, with their
system, over a distance of two thousand
miles. Some radical change would, therefore,
appear to be called for in their design of
apparatus before they can hope for succe:s
in commercial long-distance wireless telee
graphy. , _

We have shown in our previous article
that continuous waves, when obtained, are
not an unmixed blessing, and that the
modern Marconi non-continuous waves have
most of their advantages and some important
ones 1n addition ; in our present article we
have shown that the Poulsen System does
not produce truly continuous waves, but a
species of wave which has the disadvantages
of the continuous wave, little of 1ts advan-
tages, and none of the special advantages of
the Marconi wave. It also appears that a
new invention, comparable in importance
with the invention which converted Marconi
long-distance work from an experimental
result to a commercial service, is necessary
before the Poulsen Bystem can hope to
attain the results which have already
been obtained economically by the Marconi
Hystem. Even when the suggested invention
has been perfected there will remain the
great increased capital cost and cost of fuel
due to the remarkably low efficiency of the
generator, and to the method of mgnalling
which 18 inevitable with the Poulsen System.

In these two articles we have dealt with
the Goldschmidt and the Poulsen Systema.
The Galletti System should, however, be
referred to, although the Technical Com-
mittee’s report states that ** they have had
no evidence as to the practicability of the
Galletti System even over short distances.”

We quoted in our previous article a
(erman author who described the Gold-
schmidt alternator as * producing a medley
of alternating currents out of which only one
emerges by reason of resonance.”  Our
experience of the Galletti generator is that it
produces a medley of crude osecillating
currents all interfering with one another,
out of which only a few crude waves emerge
by reason of good luck.
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Crystalsas Rectifiersand Detectors

By A. E. H. TUTTON, M.A., D.Sc, F.R.S.

Usgs oF CRYSTALLISED SUBSTANCES

I WireLEss TELEORAPHY. TaE

-  MicrorHONE A8 A DETEcTOR. WHEN ELECTROMAGNETIC WAVES REACH THE
Detecror. THE Action oF Crystare. THE Lines ox wHIcH BReSganrcH
ssouvLd ForLrow.

HILE the discoveries of pure

\N; ecience have so frequently led

to epoch-making industrial and
esonomic results—the laboratory experi-
ments of Hertz, following up the theory of
Clerk-Maxwell, for instance, having led to
the wonderful and beneficent new mode of
communication by wireless telegraphy—it
otcasionally happens that new facts of pure
stience are revealed during the progress of
these industrial developments themselves.
Buch has been the case in regard to the sub-
ject of this article, for it has been reserved
for wirelesa telegraphy to reveal a new
property of crystals, that which enables
them, d};muhﬂm by virtue of their perfectly
organised structure, to be capable of ** recti-
fying " or converting an alternating current
into a direct one, and of acting in conse-
quence as & sensitive detector of electric
WAYES. !

- Certain ¢ lised substances, especially
carborundum, the crystallised compound of
carbon and silicon, are now currently em-
ployed, as will be well known to many
readers of TRE WirELEgEs WoORLD, in contact
with either & the or spring of metal, or
another crystallised substance, as some of
the most sensitive and convenient detectors
and receivers of the electric waves effective
in wireless telegraphy. Buch a “ crystal
detector " replaces the older form of receiver
known as & ** coherer,” of which the original
one of Branly or the later one of Marcon
may be mentioned, consisting easentially of
iron or nickel filings, confined in a glass tube
between two metallic plugs. The advent of
a train of electromagnetic waves in the
vicinity of the coherer capses the filings to

cling together in such a manner that their
previous high resistance to the passage of an
electric current is very materially reduced ;
tapping the tube again disarranges the
filings and restores the high resistance,
practically cutting off the current, so that a
tapping arrangement or * trembler ' forms
an essential part of the coherer form of
receiver for electric waves.

The microphone of the late Professor
Hughes was subsequently found to act as a
detectar, r:i:;d bu];t orm being a carbon rod
hghtly p ¥ & brass spring against a
steel needle, the current mﬁmﬂ being
received by a telephone, which more or less
reproduces the sound made at the spark gap
of the tranamitter. It proved more sensitive
than a filings coherer, but is in turn super-
seded by the new crystal detectors, in which
the carbon of the microphone is replaced by
a crystal of one of the several minerals or
artificially prepared crystalline substances
which have been found to be effective for
the purpose. The suitability of carborun-
dum was discovered in 1906 by (eneral
Dunwoody, of the United States Army.

Carborundum, silicon carbide BiC, is
manufsctured on & considerable scale on
account of its great hardness, which is next
to that of the diamond, by the fusion together
of coke and quartz or sand in the electric
furnace ; it 18 capable of replacing the dia-
mond in rockdrills and other boring tools or
grinding apparatus where extreme hardness
is required, and on account of its reasonable
cost has been of untold value to civil, mining
and other engineers. It crystallises in the
ditrigonal-pyramidal class of the trigonal
system of symmetry. It generally takes the



form of hexagonal tabular crystals, parallel
to the trigonal basal plane having the
crystallographic indices { 111}, with the edges
modified by the narrow faces of a whole
series of rhombohedra of different degrees of
steepness. The crystals, however, are rarely
single individuals, but usually masses of
p-u.ru.]li'l or other more irregular growths, or
twins on one or all three of the faces of the
principal rhombohedron | 100). The angle
of this rhombohedron 1s almost exactly 90°,
being 84° 67’, so that the symmetry resembles
eubie, that of the diamond. A carborun-
dum crystal exhibits no definite cleavage,
but is distinguished cleaily from a dark
diamond by being doubly refractive, its two
indices of refraction being w=2786 and
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obtain a single well-formed crystal, and
indeed the pieces of carborundum seen in
use have usually been composed of several
attached, intergrown, or twinned crystals.
But the particular point used as the contact
point with the steel spring matters very
considerably, and it often happens that if a
good point gets broken off there is some
difficulty in finding another equally good
until several other parts of the crystal have
been broken away. What constitutes a
favourable contact-point, and whether a
specific part or direction of a single indi-
vidual crystal or merely a particularly
shaped point or a definite character of
surface be required, is a question urgently
needing further investigation.

A recent form of multiple

crystal holder smitable for
experimental work is shown
in Fig. 1. Crystals of various
kinds are mounted at A, B,
and C, in soft alloy in brasa
cups, which screw into
sockets in the ebonite base.
A movable arm, D, carriesa
sliding rod, which terminates
either in a metal point or
flat spring, or in another cup
carrying a fourth crystal in
the event of a double-crystal
contact being desired to be
used. (f the terminals E
and F, one 12 in electrical
connection with all three

- 'r.JnH.

Fig. 1. Huihph- Crystal Hnl'der by A. C. Cossar & Co.).

e=2832 for sodium light, both of which
are higher than the single refractive index

of the diamond, 2-4175. Its specific gravity
18 3123, less than that of the diamond,
which is 3-520.

A carborundum crystal works well as a
detector when clamped between two spring
contacts, but the more trustworthy method
of using it is to solder one end into a metal
cap or cup, and to press the other end gently
against a steel spring-contact, the amount of
pressure being arranged to be delicately
adjustable. It is often used, however, by
heing first wrapped round with a copper
wire near one end, and then attached by the
wire to the brass holder or clamp, while the
free end presses against a steel spring.
There appears to be no absolute vccasion to

cups, A, B, C, and the other
connects through the pillar
and metal strips with the arm D. Screws,
8, 8, are also provided for attaching the
base firmly to the rest of the apparatus in
use. An ebonite-headed serew, (i, serves
for the delicate adjustment of the pressure
of the contact. When carborundum is used
the metal rod sliding in D nsually terminates
in a flat steel spring which can be adjusted
by means of the screw G to press with the
desired contact-pressure on the carborundum
im A, B, or C.

As to what oceurs when the electro-
magnetic waves reach the detector, certain
definite facts have now been ascertained ;
but they leave the reason for the action
almost an open question. The wave par-
tukes of the nature of an alternating eurrent,
corresponding  to  the frequency of the

"t
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oscillations occurring in the spark-gap of
the transmitter; for the portions of the
wave in opposite are of the nature of
currents in opposite directions. It is found
in actual practice, however, that the current
in one direction gets through the contact of
erystal and spring to so much greater an
extent than the one in the opposite direction,
that the practical effect is to convert the
alternating current into & direct one, which
passes on and affecta the telephone or other
receiver in the circuit. Owing to the
superimposed effect of self-induction, and
to the fact that the resistance of the crystal
rectifier is greater for small than for large
currents, the net result is as if in the passage
through the c contact the ' tops " or
the “ bottoms "' of the waves (as diagram
matically expressed) are cut off, the current

ing on in the form of uni-directional
pulses to the telephone,

Sometimes, with certain crystals, of which
carborundum is an example, a local battery
and & potentiometer are added to the circut,
the lead being taken off the middle point of
the battery, so that potential can be applied
in either direction to the crystal. It is then
found that & certain potential, in a certain
direction, produces the loudest signals with
any one crystal. Different crystals of the
same substance, however, afford very con-
siderable variations of effect with this local
battery. In order to choose, for instance, a
suitable crystal of carborundum for use as a
detector, several crystals are successively
submitted to an increasing electromotive
force, and & curve plotted showing the
current transmitted ; this curve exhibits
clearly the vast preponderance of current
passing in one of the two directions, and also
indicates & sudden rise of conductivity for
some particular voltage in this direction,
corresponding to the sensitive point found on
the potentiometer. The actual amount of
resistance on the part of the crystal does
not appear to matter, so long as the curve
afforded is of the right shape.

Another interesting point is that if no
local battery be used, but the crystal be
heated by & flame or hot filament, ita sensi-
tiveness rises with the temperature to the
same maximum as that obtained by use of
the battery. Also, a few exceptionally good
erystals, when used alone, afford as strong
effecta as with either a local battery or

extraneous heating. This appears to indicate
that the effect of the local battery is merely
to warm up the point of contact to the
temperature for maximum sensitiveness, and
it is of the highest importance to discover
what it is which renders these crystals so
exceptionally favourable.

Many other crystals have been found
effective as rectifiers and detectors besidea
carborundum. One of the best, the so-called
“ perikon,” consists of a crystal of one of
the two double sulphides of iron and copper,
chalcopyrite CuFeS, (a crystal of which is
illustrated in Fig. 2) or bornite, Cu, FeS,,
pressing against one of zincite, oxide of
zine, Zn0); it acts excellently without any
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Fig. 2. Crystal of Chalcopyrite CaFeSz
{ tetragonal).

external battery. Another good combination
requiring no battery consists of a pointed
metallic rod, usually of copper or brass, press-
ing down upon & crystal plate (hexagonal) of
molybdenite, sulphide of molybdenum, MoS, .
In this case the current usually flows from
the metal to the molybdenite. A similar
effect 18 obtained in the earlier rectifier of
Pickard, in which a plate of crystallised
silicon (which forms cubic crystals) is used
under & copper rod. Iron pyrites (also
cubic), Fe3, (a cryatal of which is repre-
sented in Fig. 3), and two of the forms of
titanium dioxide, TiO,, the tetragonal
anatase [(illustrated in Fig. 4), and the
rhombic brookite, have also proved effective
as crystal rectifiers and detectors.
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B0 far the most scientific attempt to
unravel the mystery surrounding the action

Fig. 3. Crystal of Iron Pyriles FeSz (cubic).

of crystals in this capacity has been that
made by G. W. Pierce, who has established
the following facts :

(1) All crystal rectifiers show a vastly
predominating eurrent transmission in one
only of the two directions ; the amount of
current which passes in this direction is often
a hundred times as much as that in the other,
and one case was measured in which it was
four thousand times as much.

(2) Although all rectifving crystals show,
in contact with metals, a large thermo-
electric foree, which differs in amount at
different points on the crystal, the direction
of the rectifying effect is often opposite to
that observed on heating the contact, so that
the rectifving effect i1s not a thermo-electric
e,

A thermo-electric explanation is also
negatived by the experiments of Austin, who
found that with rectifiers of silicon and steel,
carbon and steel, and tellurium and alu-
minium, the reetified current generally flows
in the opposite direction to that produced
by heating the contact.

In a communication to the Physical
Society so recent as May 30th, Dr. W. H.
Eeccles emphasised the fact that when an
electric current passes across such a lght
contact as that of a crystal detector, heat is
liberated or absorbed in accordance with the
laws of Peltier and Thomson, and s also
generated in accordance with Joule's law,
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He then discussed the nature of the curves
representing these effects, and showed that
the Thomson effect largely predominates.
He states, however, that “ there may be
some coherer action mixed up with the
thermo-electric * rectifying ' action.”” Prof.
Fleming at the same meeting also referred
to a similar set of curves prepared for him by
Mr. P. R. Coursey, but stated that they did
not fall in with any very simple theory of
such rectifying detectors.

Pierce suggests, as a probable explanation,
that the small contact surface of separation
between crystal and metal (or other second
body) permits the passage of electronic
corpuscles more easily in one direction than
the other. This would also explain the
accompanying independent thermo-electric
effect, provided, as is probable, the velocity
of the electrons be sumitably different at
different temperatures.

This view would also a r to be con-
nected with that expressed to the writer by
more than one physicist—namely, that the
effect is essentially that of “ a point and a
plate.” For obviously it should be easy for
electrons to stream from a point to a plate.
But this is hard to reconcile with one of the
experimental results of Pierce, that the
rectifying effect is not only different in
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Fig. 4. Crystal of Anafase (tefragonal ).

amount, but also in direction, at different
points of the same crystalline substance.
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Also, threre is very little loss of sensitiveness
if the point be blunted, and in some cases
good results wete obtained with a surface of
contact of four square millimetres extent.
Another view expressed by experienced
obeervers is that the cause is a slight chemical
or electrolytic action, comparable with the
idea that & thin film of iron or nickel oxide is
produced at each contact when the filings
cohierer is at work, and then again reduced.
Pierce, however, has definitely proved the
ahsence of electrolytic
polarisation in the case
of crystal rectifiers, by
direct experiment during
a long period of time, using
even very heavy currents
and a raised temperature.
* It will thus be obvious
that this new property of
erystals, by virtue of which
they act as rectifiers and
detectors of electro-mag-
metic waves, is one of the
highest interest to the
erystallographer, and one
which calls for the most
eareful investigation. The
chief objects of thia article
are to indicate the main
lines which such a research
should follow, to offer a
few suggestions as to the
possibilities, to set forth
clearly what a crystal is,
and to indicate the main
results of previous crystal-
lographic work which in
the writer's opinion bear
on the phenomenon.

A crystal is the form
assumed by a definite
chemical substance, when
the latter is a solid at
the ordinary temperature (or other tem-
perature of formation), and its chemical
molecules are able to spproach each
other so as to aggregate and mutually adjust
themselves quictly and undisturbedly, with
due deliberation, into the solid assemblage ;
this may occur either from the state of
liquid (fusion) or of solution in a solvent
(preferably from a solution only slightly super-
saturated), or by direct condensation from
the gaseous state without the intermediate

= P —

formation of liquid. A crystal is & polyhedral
body bounded by truly plane faces, mutually
arranged in accordance with a definite plan
of symmetry, of which there are 32 types
(crystal classes), which group themselves
into seven systems: the cubic, trigomal,
tetragonal, hexagonal, rhombic, monoclinie,
and triclinie.

This external symmetry is the expression
of internal structural symmetry, that of the
arrangement of the regularly deposited
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Fig. 5. Trclinic Space-Laffice,

chemical molecules, and ultimately of their
constituent elementary atoms. These atomig
ultimate units are so arranged that, if they
be represented by points, the latter form one
of the 230 homogeneous arrangements of
points which are possible, compatible with
such homogeneous structure as is charac-
teristic of crystals. But the molecules
themselves (that is, the molecular groups of
atoms corresponding to the chemical for-
mula), or symmetrically arranged small
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ups of mu]ucu]ﬂ, form grosser structural
Elrn-;hpuwhmh it is convenient to distinguish.
For if such molecular or polymolecular
grosser unita be each in turn represented b
a point, then the crystal structure is uuc{
that the whole sssemblage of such points,
when joined by imaginary straight lines in
the three directions of space, form & space-
lattice. The most general (triclinie) form of
space-lattice is represented in Fig. 6. Onl
14 space-lattices are possible, among whic
symmetry of all the seven crystal
systems 18 represented, and no other. This
molecular or polymolecular space-lattice
(for each unit cell of the -lattice is the
home of the molecule er emall group of
molecules) 18 of intrinme importance, inas-
much &8s its character determines the
crystal-systemn to which the crystal shall
belong, the positions and angles of mutual
inclination of the orystal faces, and the
oecurrence of only such faces as comply with
the fundamental crystal-law kmown as ** the
law of rational indices."” For no faces are
possible on the crystal except those which
pasa through the planes of points of the
space-lattice. Any three points of the space-
lattice constitute a plane, but it can readily
be seen that not many such are possible
besides those llel to the cell-walls of the
unit cell of lattioe, and as a matter of
fact only the simplest are usually actually
developed—namely, such as cut off unit
lengths of the three edges (taken as axes) of
the eell, or simple multiples of such lengths.
One = consequence of the above
facta is that the all-important space-lattice is
also afforded by taking all similar (composed
of the same chemical element) and similarly
(identically) mtuated atoms throughout the
structure—that is, hjr selecting any one atom

irom any particular grosser unit to act as its
representative point, and doing exsctly the
same for every o groaser unit throughout

the structure. Hence the planes of the
space-lattice are those strewn with similar
and similarly situated chemical elementary
atoms. Itis these planes which have recently
been shown by the remarkable work of
Lane, Friedrich, and Knipping to be capable
of reflecting the excessively minute waves of
the X-rays, probably the minutest form of
elect: ic wave motion, very much
finer than the waves of light. The positions
of these planes of similar and similarly

mituated atoms have been located thua
experimentally in the crystals of sine
blende, Zn8 (a crystal of which is represented
in Fig. 6) ; rnuk salt, NaCl ; quarts, 80, ;
lena, PhE; fluorspar, ﬂnF,: magnat-itE,
ﬂ,ut, and even in such complicated sub-
stances a8 alum, borax, cane-sugar, and
mica, by these German investigators and by
others working on their lines in this country.
Hence the space-lattioe is no myth of the
imagination, but an experimentally proved
reality, and i without doubt the funda-
mental groundwork of crystal structure.
Although it is thus convenient to isolate the
grosser units, the chemical molecules or
arranged groups of molecules, on account of
their representative points forming the

Fig. 6. Crystal of Zinc-blende ZnS (cubic).

apace-lattice, in the ecrystal itself the
demarcation between adjacent grosser unita
is eliminated, and the elementary atoms are
the aotual and ultimate structural units,
arranged in socordance with one of the
230 t-systems.

It will thus be seen how very orderly nn{i.
regular is the structure of a erystal, and it
18 doubtless due to thie wonderful organisa-
tion that a crystal can act as a rectifier and
detector for electric waves. It is obvicusly
a naturally formed and ever-ready coherer,
and for some reason yet to seek the use of a
decoherer (the “ trembler ') is a8 unnecessary
88 it would be impossible to apply. Auto-
matically, in some manner or other, the
uni-directional current corresponding to
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part only of the wave 18 transmitted to the
telephone. It is, indeed, a singular fact that
the planes of similar and similarly situated
atoms in & crystal are capable of reflecting
the finest electromagnetic X-ray waves, and
also of exercising a selective effect on the
almost infinitely grosser electromagnetic
waves used in wireless telegraphy.

Now, it 18 an mteresting fact that no
strilang results have ever been obtained
from numerous investigations on the growth
of erystals under the influence of a magnetic
field, and an explanation of this fact has
been offered by Professor Otto Lehmann,
whose name i8 so well known in connection
with his fascinating work on " liquid
crystals.” He has proved that the " mole-
cular orientative force of isation "' ia
a reality, and is that force which impels the
chemical molecules to set themselves at
close quarters in the regularly organised
manner which has been shown above to be
characteristic of crystals. For the act of
crystallisation 18 not merely a question of
the closest packing of molecules in & purely
mechanical and happy-go-lucky manner, but
the result of the operation of definite
attractive and repulsive forces. When these
are sufficient to cause the molecules to take
up positions such that their centres of
gravity or those of small groups of molecules
occupy the points of a space-lattice, and
then to set themselves further so that these
grosser unita (molecular or polymolecular)
become strictly parallel to each other with
respect to the configuration of the molecule
(as regards the internal arrangements of its
atoms), & solid erystal is8 produced. But in
the cases of the extraordinary compounds
brought to our notice by Lehmann, most of
which are of complicated constitution (long
chains of atoms) and of somewhat viscous,
oily, or soapy character, the second stage is
not accomplished, and the grosser units,
probably the molecules themselves in these
cases, are wobbly about their centres
of gravity ; the substance, therefore, either
forms flud erystals with rounded edges and
mobile form, readily bent or broken, but as
readily recovering themselves, or they are
drop-like or even unbrokenly liquid in cha-
racter, and yet exhibit the optical property of
double refraction, and afford brilliant colours
in polarised light, just like & solid crystal.
The study of these bodies has led Lehmann

to the conclusion that their molecules behave
as if they were freely suspended astatic
systems of magnets, which are constantly
setting themselves, even while moving about
as & liquid, in a crystalline space-lattice.
He suggests further that the force in ques-
tion, productive of crystallisation, is due to
the action of the electronic corpuscles com-
posing the elementary atoms rotating within
the molecule, causing the molecules to act
as magnets, the poles of which mutually
attract and repel one another; and that
pairs or small groups of four or more mole-
cules thus arrange themselves alongside, in
accordance with a definite plan, so as to
uce astatic systems, forming a cubic or
Ertﬁgr less symmetrical assemblage. It has
already been shown that crystals are just
such sssemblages of molecules or groups of
molecules, and the whole astatic group in
the latter case would correspond to the
grosser unit above referred to, the unit of
the space-lattice fundamentally governing
the crystal structure.

Such an astatic system of molecules
would be incapable of attraction by a magnet,
a8 we have seen i8 the case, and would
certainly produce a space-lattice arrange-
ment. For differences in different directions
would inevitably be involved in all but the
most simple and perfectly symmetrical cases,
with regard both to internal friction and the
power of thermal ex jon, a8 well as re-
gards optical properties and doubtless also
electrical conductivity and dielectric capacity.
For the electrical properties of erystals are
just a8 much functions of their symmetry
as are the optical, thermal, and elastic
properties. Lehmann points out that either
electric currents or mechanically moved
quantities of electricity, such as moving
negatively electrified electronic corpuscles,
can give rise to just such magnetic effects,
and he suggests that these corpuscles are the
true cause.

It will be obvious at once that if there be
any truth in these speculations and experi-
ments of Lehmann, the conclusion of Pierce,
that transference of electromic corpuscles
across the junction-point of crystal and
metal plate 1s the reason for the action of
erystals as rectifiers, takes on & new import-
ance and comes to us in quite & new light
and with greatly enhanced interest. For it
is most natural to suppose that the electro-
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magnetic waves, on reaching the relatively
minute point of contact of the crystal with
the metallic plate, will cause some of the
moving corpuscles to become detached from
the system and to in one direction
nderatingly, owing to the directionally
50 fierent nature of the crystal structure, or
to the greater facility for streaming from the
point, and with a velocity dependent on the
temperature. Such an explanation clearly
correlates the observed facts: (a) that a
crystal acts as a more efficient coherer than a
filngs tube, being more perfectly and per-
manently arranged in orderly assemblage;
(b) that & point-and-plate contact is the
most efficient on the whole; and (c) that
certain of a ¢ | act better than
others. P;trﬂ?.! the m‘a belief that the
secret of finding a suitable point in the case
of carborundum is the finding of a truly
single individual crystal suitably orientated
for maximum effect in the right direction,
and with s clean solid angle, in which several
interfacial edges meet, presenting its apex to
the metallic plate. In & conglomerate
crystal, & mass of intergrowths, twins, or
parallel growths, it may not be easy nlwnjru
to discover such a spot—a supposition
which agrees exactly with the observed facts.
In conclusion, it may not be without
interest to enumerate the lines of future
research which are necessary, in the writer's
opinion, in order finally to settle this
question of such high interest to the crystal-
lographer. A series of exhaustive experi-
ments should be made in the first place with
the very best procurable single individual
crystals, of the various pure substances
found so efficacious as rectifiers. They
should be used in a complete series of
well ascertained, crystallographically definite
directions and orientations, in order to
sscertain quantitatively the effect of direc-
tion within the crystal and of position of the
point presented to the plate ; that is, a large
number of pmnta all round the erystal should
be presented in turn, both ends of every
important direction Ima within the crystal
being thus investigated. Experiments
should also be made with artificially pointed
crystals of different degrees of bluntness,
and with naturally peinted crystals (pyra-
mids or bipyramids) of as many degrees of
steepness as the pyramidal forms developed
01 the erystal permit. And lastly, crystals
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such as tourmaline should be tried, which
belong to classes of symmetry of lower than
the full systematic symmetry, particularly
those which are differently terminated by
virtue of the absence of an equatonal or
other plane of symmetry ible in the
system, and which are distinguished in
consequence by the presence of what is
known as a polar axis. For it is just such
crystals as these which exhibit the interest-

phenomena of “ ectricity "' and

* piezo-electricity "'—that is, thedevelopment
of opposite electric polarity at the two
terminations of r AaXis on warming
the crystal or permitting it to cool, or by
compressing it along the axis and again
releasing the pressure.

The experiments now adumbrated would
take full cognisance of the already well-
known electrical properties which are purely
functions of the s , such as electric

conductivity, thermo-electric character,
and dielectric capacity. In many cases it
may be very difficult to obtain perfect
single crystals, and the experiments may

show that it is quite unnecessary to expend
time In dmng so. But nnly by such a
systematic series of investigations can we
get to the bottom of this most interesting
property of crystals. Moreover, in the
course of such an investigation it is quite
possible, and even probable, that very much
more sensitive crystal rectifiers and detectors
may be discovered than the best at present
in use, a result which of itaelf would be of
considerable value in the further deﬂaluE-
ment of long-distance communication with-
out wires.

The Bureau of Navigation has issued a
statement showing that during the first four
months of the operation of the Act to
regulate radio communication, which took
effect on December 13th, 1912, the Depart-
ment of Commerce, through the Bureau of
Navigation, has issued 3,407 licences to
wireless operators and stations in the United
States. The first grade commercial operators’
licences number 1,279 and the second grade
186, while 1,185 amateurs have been
licensed. So far 46 American ship stations
and 18 coast stations have been licensed,
and this branch of the work will now pro-
ceed more rapidly.
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Crystal Detectors
and Electrothermal Action.

. Eccles deals from a new

theoretical standpoint with * Electro-

thermal phenomensa at the contact of two

conductors,” and develops a theory of the
actiop of crystal detectors.

In his introductory paragraphs he
HAYE i —

“ When an electric current is caused to pass
across the interface between a pair of con-
ducting masses, heat is in general liberated
or absorbed in accordance with the law of
Peltier. When the masses are in contact over
a very small area, as, for example, when a
cylinder of graphite is laid across a copper
wire, there may be, in addition, appreciable

eneration of heat in accordance with the
aw of Joule. If the substances constituting
the contact are bad conductors of electricity
and of heat, and if they stand far apart in
the thermoelectric series, the phenomena
ansing when a current is forced across the
juint become very striking, for in such cir-
cumstances relatively large amounts of heat
.may be developed, the heat iz conserved,
and therefore the thermoelectric effects
enhanced.

“1It is evident that the thermoelectric
forces called up by the local heating may
asgist or may oppose the E.M.F. applied to
produce the current and that the phenomena
of a symmetric conduction at once arises.
But besides the Joule and Peltier effects,
the Thomson effect may contribute to the
phenomena. In the case of bad conductors
of heat the temperature gradients very near
the contact will be very steep, and thus the
Thomson effect will be localised in the
immediate neighbourhood of the contact.

“ Further than this it is obvious that, on
account of the temperature changes, the
portions of the substances near the contact
will suffer a change in the magnitude of

N & paper to the Physical Society,
I]}r. V}::EH

their electrical resistivity. It has been
shown®* that this effect alone leads to
remarkable and important results, and is
sufficient to account for all the principal
features of the single-point coherer used in
wireless telegraphy.

“The thermoelectric forces and the changes
of electrical resistance that arise from
differences of temperature are much greater
in combinations of such substances as iron
pyrites than in combinations of ordinary
metals. A pyrites-lead couple yields an
E.M.F. some 200 per cent. greater than a
bismuth-lead junction, between the same
extremes of (ordinary) temperatures ; while
the temperature coefficient of resistance of
pyrites is probably four times as great
numerically as that of copper. But the
thermal conductivity of pyrites is so very
much smaller than that of lead that all these
thermoelectrioc phenomena are greatly accen-
tuated in the former case. Contacts between
non-metallic conductors are of special
interest, for the reason that the bulk of the
wireless telegraphy of the world is carried
on by aid of detectors that consiat of nothing
else than a contact involving at least one
non-metallic conductor.

“ The thermoelectric constants of such
substances as pyrites, zincite, carborundum,
etc., are not easy to measure acourately, and
their coefficients of increase of resistance
with temperature are exceedingly difficult
to determine. The author has made numerous
determinations, and has found that all the
materials examined follow with fair precision
the ordinary thermoelectric law that their
thermoelectric powers are linear functions
of the temperature, and also that their
temperature-resistance coefficients are all
large and negative.”

T ﬁ'mmmi_': al -Emiet: of London, Vol XXII.
- B85,
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The writer goes on to consider a circuit
including & loose contact, such as that
formed by a piece of pyrites pressing against
a piece of metal ; the other junction making
& very good contact, so that its temperature
remains unchanged.

* Let an E.M.F. be applied to the circuit
in any manner go as to produce a current in
the direetion opposite to the E.M.F. that
would be produced by heating the contact.
The heat liberated near the contact is, per
absolute unit of electricity flowing through
the contact, equal to the thermoelectric
force e plus the heat absorbed at the cold
junction, :

** This heat tends to be concentrated in a
small volume of the substance near the
contact, but is dispersed continually by
thermal conductivity and radiation. We will
assume that the rate of loss of heat by these
agencies is, a8 & whole, proportional to the
excess of temperature of the junction over
its surroundings. The rise of temperature
causes an alteration of the electrical resist-
ance of the joint ; let the true resistance at
any temperature above the temperature of
the surroundings be expressed by p (14 y6)
where y i8 a temperature coefficient depen-
dent on both the substances at the contact.”

His mathematical investigation leads to
the obtaining of an equation for the current
y sent across a typical detector-junction, in
terms of the P.D. between the extreme ends
of the conductors which vary in temperature.
I this P.D. be represented by z, the equation
obtained, omitting negligible terms, 1s

o'y + ozyf + bay — 2+ py=o.
The constants a, ¢, b in this equation are
mainly dependent on the Thomson effect,
the change of resistance with temperature,
and the Peltier effect respectively. If the
part of the circwit which undergoes no
:glm:inbla temperature-change possesses
constant resistance r, and the applied
E.M.F. be denoted by e, then £ = e — ry,
and the steady current characteristic curve
as usually drawn from observations of
applied EM.F., and consequent current is
i|£:nl:imlly that obtained by applying to the
curve drawn from the above equation &
homogeneous shear of amount r parallel to
the axis of .
The author proceeds to deal with par-

ticular cases of this equation, assigning

various values to the constantas a, ¢, and b,
and showing the derived curves.

The paper itself should be consulted by all
who are interested in the subject ; it is too
long for a full abstract to be given here,
Among other interesting conclusions arrived
at, it is indicated that when the constant a
8 postive, the current produced by a
definite voltage is greater when the voltage
is negative than when it is positive ; while
when a is negative or zero the positive
voltage produces the greater current. Now,
various writers (if we remember rightly,
Professor Pierce in particular) discredit the
theory that crystal-rectification is due to
thermoelectric action, on the ground that
when some such contacts are warmed by
direct communication of heat the thermo-
electric force is in the opposite direction to
the current produced by the rectifying
action. Dr. Eccles considers that this
argument is & fallacy ; for the observation
of the direction of the thermoelectrie force
produced by direct heating shows only the
sign of the Peltier effect and not the sign of
the Thomson effect in the circwit, and thus
ignores the sign of the important constant a.

There is, we think, another argument
against the thermoelectric explanation of
crystal-action—the faot, obtained experi-
mentally, that the maximum current pro-
duced thermoelectrically may be thousands
of times less than the rectified current
produced from an alternating current which
gives rise to the same inorease of tempera-
ture at the contact.

We do not know whether the experiment
referred to was carried out in such & wa
that the two cases could truly be compared,
but we should doubt it, since the current
produced by rectification would depend un
what point of the curve was being worked on.

We have submitted the above point to
Dr. Eccles, and he takes the same view,
pointing out that his mathematical treatment
shows that if the E.M.F. & is adjusted to a
sharp bend in the curve, the rectified
current might be enormous compared with
the thermoelectric current. us things
which show no thermoelectric E.M.F. may
be good rectifiers, and he quotes as an
example a pair of pieces of galena, which
form a very good rectifier at a certain
EM.FE. (about { wolt), but which show no
thermoelectric action.
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HE Report of the Directors of the above Company and the Statement of Accounts for the year
ending December 3lat, 1912, was prescnted at the Thirteenth Ordinary General Moeting of the
Company, held on Monday, June 23rd, 1013,

It wrill uherm:l from the Accounts that the busineas of the Company has continued to show ve
H-tiu[-lt-lu:rjr ng‘thutfrl:lr under review, the net profit for the g:mr amounting to £24,435 17s. 11d.
after dedue I:'-lﬂ,'il'ﬂ'ﬂ 1 for depreciation and allowing for debenture interest, as compared wmh
£15,027 15e. 7d. in the pre-:mimg VEAT,

The revenue from shipe’ telegrams, traffic, subsidies, ete., amounts to £100,325 3s. 10d., showi
again & substantial incremse over the amount of £64,185 16s, 8d. for the year 1911 and £40,535 15a
for the year 1810.

Some further indication of the substantial development of the Company's business is shown by the
number of telegraph stations owned and worked by tf: En ¥ on board ships on the high scas, the
number of which increased from 250 at the end of 1810 to 350 on ber 31st, 1911, and on December 31st,
1812, the actual number of stations in work had increased to 580. To the present date progress continues
on much the same scale, the number of ships actually equipped by this Company being 688, and oon-

or, BALANCE SHEET,

£ & d £ 8 d

b

To Carrrar—
Authorised,
350,000 Shares of £1 each e e e e e .. 350,000 O O
Jamied.
204,056 Shares, fully paid 204,056 0 O
» 6,260 5} rER CENT. lsT H'EIBT'I.'.IAI}H Du:mn oF ﬂm mcu 125,000 0 ©
, CREDITORS ... 72688 T 17
+ RESERYE FOR Rrrunu'r {:r Durmunm 1,760 0 O
++ PROFIT AND L0883 ACCOUNT—
Balance as per last account, December 31st, 1911 ... e 18648 1 3
Deduci—
7 per cent. Dividend for 1011 £14,283 18 &
Reserve for Repayment of Debentuns ... L750 0 O
—_— 15033 1B &
2612 2 10
Add—
Balance of account for the year ending December 31at, 1012 ... 24,435 17 11 27088 0 9
To Contingent Liability on shares in Associated Company, £200.
£430420 8 4
or. PROFIT AND LOSS ACCOUNT for
£ wu d
To Sarames axp Dmecrons’ FEes .. . B41B8 9 B
» TBAVELLING ExrExses, OrFricE REsTy, L.n.w (‘HABRGES AND Hturnn'r E:rnmm e 8310 0 b
» EXPENSES OF Suips' BTATIONS, mcl‘mhng daprwutmn ni Plant and App-r:tua .. D3,651 15 7
»n DERENTURE INTEREST S . e - B.6808 0 3
v BALANCE CARRIED TO BALANCE Eﬂu-:r e 435 17 11
£100,325 3 10

Report of the Auditors to the Shareholders.

We have sudited the above Balance Sheet. The Plant, Apparatus, Furniture and Stores have been
we have required, and in our opinion such Balance Sheet is properly drawn up o as to exhibit & true
explanations given to us and as shown by the Books of the Company.

Loxpox, June 12th, 1013.
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siderable additional orders are in hand. There are now some 1,700 ships of different nations, exclusive
of shipa of war, fitted with Marconi wireless stations.
With every prospect of the Company’s business continuing to show further substantial development,
for which additional capital will be required, it is the intention of the Directors in the early future to
lace & further portion of the unissued capital, and this in the first instance will be offered to the Bhare-
™,

The Directors recommend the payment of s dividend for the year 1912 at the mate of 10 per ceat.,
which will absorb the sum of £20,405 12s., and to allocate the sum of £3,500 to the repayment of Deben-
ture Account, leaving the sum of £3,142 8a. 8d. to be carried forwand.

On July 31st, 1912, Mr. Edgar 8t. Paul de Sincay retired from the Board, and Mr. Maurice Travailleur
was elected in his place.

The retiring Directors are Major Samuel Flood Page and Mr. Alfonso Marconi, who, being eligible,
offer themselves for re-election.

The Auditors, Mesars. Cooper Brothers & Co., also rotire and offer themselves for re-appointment.

December 31st, 1912, Cr.
By PraxT, ArParaTUS, FURFITURE AND STORES ... lu.il.? &ﬂ di

» ComsipERaTION ToR LicEwce axp RioerTs axD Smases v AssoouatEp Comrawizs 228,038 11 7

Nore.—The Licence and Rights are subject to the provisions of four Agreements
between this Company and four Associated Companies, under which this Com-

y received Shares in Amsociated Companies for this ﬂnmptnﬁ': ights in
Argentina, IJ'::gu-:. and all European countries and their encies
except Great Britain Ireland and Italy. e
w DEBTOR BALAWCER ... e #0222 12 3
w DEBENTURE IMscousT v i ... l4,B43 15 ©
w CasE AT BawEemrs amp v Haxo ... ik san - 1,570 9 2
£430420 B 4
L
———— A e
the Year ending December 31st, 1912. Cr,

=E
£ a d

By Smwrs’ Tereorams, News BervicE, TRarric anp SHiFs' SUBSIDIES, HENTALS AND
SuxprRY REcmipTs ... oo 100,322 17 10
w TRAMSFER Frxs vee e - - 2 8 0
£100,325 3 10

GODFREY C. IBAACS, Inrecior.
HENRY B. SAUNDERS, Ihrecior.

certified by representatives of the Company. We have obtained all the information and explanations
-ﬂcumg; ﬁEwdthegqummmpn;‘llﬁnmﬂmgmmmawMMn and the

COOPER BROTHERS & CO.,» :
Chartered Accountants, | Amaviors.
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The Americdan Marconi Company
Annual Meeting and Payment of First Dividend

HE annual meeting of the Marconi Wireleas in & commercisel way, and we have satisfactory
Telegraph Company of America was held on ~ reasons to expect that substantial profita are to
June 18th, at the New Jersey offices of the accrue to those who have supported the enterprise

com » 16, Exchai Place, Jersey City. The  with their money.

following Is the official report of the proceedings : Growra or Business.

The mecting, being & very important function,

::_-u largely ltt.::rddqd, no less mnl:- million lthr;
represented in ;
m::tﬁmg was duly called to order, {mi mlmuﬁm
doly made and secondod the President, the Hon.
John W. (rnggs, took the Chair, and Mr. John
Bottomley was nominated secretary of the mesting,

Whilst the voting waa in progresa, the Chairman
addressed the mecting substantially as follows :

“ Gentlemen,—In reviewing the operations of
the company during the past year, we are gratified
to find a degree of growth and advancement that
should be very matisfactory to the sharcholders, as
it is to the officers of the company. It is & striki
truth that heretofore the world at has rea
the test benefits from the marvellous work of
Mr. i, while those who have furnished the
funds to carry on and finance the developments of
the wireless of communication in America

have aa yet no returns in dividends earned
and The navies of the world Powers, as well
gs the merchant ships, now sail the perilous seas

with an assurance of safety and protection im-
measurably ter than before, because the
Marconi rinf:: has brought within their call
every mister ship of every natiopality within a
radine of two hondred miles to answer calls for
help in time of distreas. The debt of humanity to
Mr. Marconi for life and property saved is already
enormous. The comfort that comes to hundreds
of thousands of ngers who crosa the Atlantic
on the great liners because the wireless is aboard
to give them news of friends at home is a distinet
ition to the general sum of human happinesa.
To accomplish tiem beneficent results the public
bas contributed nothing; the geniva that has
devised has been that of Marconi ; the capital that
has epabled him to carry out his wonderful work
has been that of private stockholders. It is to be
regretted that our own Government, which has so
freely made use of the fruite of Mr. Marconi's
Siton oogniiion of the wivs Lt Taporiasss
slightest ition value and im
of his work. The magnetic telmphpﬂwu 8
wnndur-mrhh:g invention ; the extension of ita
principles to the oceah cable made another great
step in the advance of world-wide communication :
but when Marconi mamhalled the wild waves of
elherval & ., reduced them to orderly control,
and made them with the speed of light the
words of men through the vast wastes of space, he
accomplished a miracle, shrprising, stupendous—
almost awe-inspiring. [t is gratifying, however, to
kpnow that the great public has had faith in the
sucoess of the invention, and has furnished ample
funds to carry on and establish the great designs
of the inventor. After years of experimental work
the time has come when we see the practical results

“ The growth of your company's business in the
last will be apprecisted from & com-
parstive statement. The net traffic receipts for
the years 1005, 1006, 1907, 1908, 1909, 1810, 1911
and 1912 were as follows :—

1005 .. §18,358.29
1908 ... 37,195.52
1907 ... 53,568.01
1908 ... 50,191.32
1908 ... £, 90957
18910 ... 63,868.93
1911 ... 67,041.93
1012 109,843.10

* The large increase in receipts for the year 18912
is mostly due to the scquisition of the flect of boata
heretofore equipped by the United Wireleas Tole-
graph Company, which boats came under the super-
vision and control of your company in the month
of July last. A comperison of the number of
mesaages and words sent in the years 1810, 1811
and 1912 is intcresting : In 1910, 81,061 mesaages
consisting of 407,173 words were sent. In 1911,
41,000 coneisting of 560,000 words were
gent, In 1912, 227 644 messages consisting of
3,863,088 words were sent. Thers are now
equipped the Marconi Wireless Telegraph
Company America more than 450 ships of
the American mercantile marine, and with the
addition of the shore stations there are now
equipped by the company over B0 stationa on
the Atlantic and Pacific coasts. We are justified
in saying that practically all commercial vessels
flying the American flag are equipped with the
le;:guni apparatus as supplied, operated and con-
trolled by this company. Contracts which have
heretofore been placed at a basia that does not
satisfsctorily recompense the company for the
work and labour entailed in opersting station:
thercunder are being re-formed, and the steamship
companies, seeing that it ia impossible for the
mmﬁuy to continue to do business profitably at
the low mates hitherto prevailing, have, with signal
faimess in almost every instance, agreed to &n
amelioration of the contracts, and it is expected
that shortly the general run of such contracts will
be on & basis that ia much more remunerative.

TEANSATLANTIC COMMUNICATION.

" Gratifying as these figures are, they are only
& small thing compared with the results that must
follow when direct communication is established
between the United States and Great Britain. In
the report of the directors to the stockholders is
set forth the progress that has been made towards
this end. We aré assured by our engineers snd
contractors that the co-dperating stations im New
Jersey and Wales will be complsted by mnext
November. Allowing for all necessary delays in
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adjusting and trying out the stations, active
commercial business across the Atlantic should be
going on by the first of next year; thus the {wo
most im t nations of the world will be closaly
bound together by invisible, intangibls, immaterial
bands, and a new, additional and less expensive
service will be furnished not only for the business
world, but also for the Preis, the Governments and
for private and social purposes, realising an increase
of income and profit tﬂlmhlrﬂhddﬂl‘l which we
have every reason to believe will be substantial and
E;l-tﬂyiug. The plans of your directors do net stop

wever, with the Anglo-American stations.
Already well under way ia the construction of co-
operating stations at Ban Francisco and in the
Bandwich Islands. From Honoluli we look be-
yond to service connection with the Philippine
Ielands, thence to Japan and China—an American
Imperial chain. As stated in the report of your

irectors, & contract has been entered into with
the ian Government for the erection of co-
operating high-power stations in Norway and the
vicinity of New York for the pu of conduoting
a commervial wiraleas business between MNorthern
Europe and America. This contract is for a defi-
nite period of 25 years, and its terms are favourable
to the wireless companics participating therein.
The contract awaits the ratification of the Nor-
wegian Parliament, which we are advised will in
due time be obtained. It is also in contemplation
to eatablish commuonication betwoen varioua
eountries in Bouth America and the United States
by similar long-distance high-power stations.

VALUE oF THE BYSTEM.

“ The ability of the Marconi tus to trans.
mit and receive over vast distances has
been fully demonstrated through the experiments
of Mr. reoni. A Committoo of the Parliament
of Great Britain has made a thorough examination
of the various wireleas systems that are claiming
the attention of the world, and the following extract
from their report will be, I am sure, of the highest
interest to Marooni shareholdera. 'fher BAY :

“We therefore, that according to our investi-
gation the Marconi Byswtern s &t present the only system
of which it can be said with any certainty that it is
aPl_nhh of fulflling the requirementa of ﬂ{@ Imperial

ain,

Ih: '.'gh dim:tit&u nerial osed in the Marconi El:y;;m:lﬁ
vantage of not requiring very gres® t

ol giving orence in the desired direction.”

“ In view of future operations on the Philipﬁiun
Inlands we have had one of our engineers out there
for some time, who has equipped & 6 k.w. set at
Zamboanga, sand under date of April 24th we have
received the following advice of the work which
that station is doing :—

“iJ beg to advise that the 5 k.w. set 8 now in npera.
tion, The Burean of Posta s wsing it 8 pumber of
hours each day in handling its regular busineas between
this station and Jolo Malabang Balvo and Puerito
Princemas. As regarda the strength and tone of sig-
nal, the Burean is very much pleased with the st
On Bunday sfternoon we were toeting with Olzpnpo,
which atation @ 150 or 200 milss morth of Manila, and
our signals wem porfectly meceived. The army transport
* Merritt,” which arrived in port yesterday, reports that
she heard our signals in Munila Bay and all the time on
the tnp to Zambonangs.’

+LTftu recent great development in the sizse and

:ﬁm of sea-going vessels has enormously increased:
e responsibilities of the officors commanding and
navigating them, and it has been necessary, in
order to minimise dangers of collisions or ground-
ings, to reduce the spsed of these veasals in foggy
weather, with a consequent loss of much valuable
time and money, and even when precaution has
been taken accidents are not i uent. The
Marconi Companies have n led to
give considerable attention to the development of
an instrument which is now aptly known as ' The
Wireleas Com ' The wireless compass is &
combination some of Mr. Marconi's recent in-
ventions, and the Bellinj-Toai patents, the aole use
of which for the United States been secured by
your company. The Marconi wireless compasa is
quite independent of weather conditions, and by
its use the position of & ship with re%;rd to any
coast station can be determined, and the direction
of an approaching or overtaking ship ean be found.
The I-];El‘lm-l is of very simple construotion, which
is snother strong t in its favour. Your com-
pany anticipates that the manifest sdvantages to
shipowners of this instrument will cause it to be
widely adopted, and ita sale should add consideorably
to the revenue of your company.
Prorrr a¥D Loss AocoUNT.

“ The confidence of the people in the Marconi
aystem was shown in the | and full subsorip-
tions to new stock in May of last year, whereby
your company has been supplied with ample funds
for the establishment of the extensive international
stations that had been referred to. These funds
have been temporarily investsd :::i' your directors
in securities of the most approved character, and
are earning a fair rate of intereat. The genersl
profit mdnfcna account for the year ended January
31st, 1913, & copy of which has been sent to each
stockholder, shows a surplus of profit at the end of
the year of $224.483.65. Your of Directors,
in view of the very large cash fund on hand, have
deemed it fair and prudent to distribute to the
stockholders & dividend of 2 per cent. upon thoir
capital stock out of this balanoe of profit and loss
shown by the statement of operationa for the past
year. In the absence of any onforesson disturbanse
or setback in the course of present prosperity, the
Board will be able to continus the payment of
dividends for each six months of current businesa
hereafter, the amount of which cannot at the present
time be prociscly estimated. [ take this ocoasion
to congratulate you upon the safe and sound eon-
dition of your company’s affairs, and to expreas the
most earnest hope for the realisation of thoss
reascnable expectations of profitable business that
have been so generally entertained on the part of
the stockholders of this company.”

The polls having bean closed, it waa found that
the following had been elected to serve as directors
for a term of five years, or until their sucoeasors
shall ba clected :—Hon. John W. Griggs, Jamea M.
Townsend and Marcus Goodbody. The telling also
reported & large vote in favour of the amendments
to the by-laws, whereby the fiscal year is made to
end December 3lst instead of January 3lst, as
hereto’ore ; also permitting the directors to elect
additional Vice-Presidents, assistant treasurers and
nssistant seorviaries. '
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STATEMENT of ACCOUNTS of the AMERICAN MARCONICO.

For the Year ending January 31, 1913,
CAPITAL - o= - - = $10,000,000

DIRECTORA
Hox. Jouw W. Grioos, President. Janzs W. Pyre
CosmuznpaTore &, Marcowr, LLD,, D.Be, First Vies- Evwaisp L. Yoomo.

President, Gooreey O, Teaioa,
-Inlw BorroMLEY, Second Vioo-President, General Maison 8, Froop-Fuor
Becrotary and Treasuror, Janes B SHErFIELD,
ﬂmﬂuﬁ;ﬁum Amistant Treasurer. Jouw T. Quicas
Jamrs M. Tnﬂul:ltr. Kexwera K. Molanes,
ACCOUNTANTS,
Drrorrre, PrenpeEs, GRIFFITHS 45D COMPANT.
COUNREL.
Hox. Jows W. Guioos, EnmrriELp BrwTiEY AnD BETTR

TRANSFER AQENTS.
Mancon: Winrress TELroraPE ToMPANY OF ANERICA
REGISTRARA.
Egorranik Trrsr CoMPANT.
OFFICEE OF THE COMPANY.
WooLworrTn Buiimuso, No. 233 Emoinway, New YoRE. 15 Excoaxor Prace, JEmaey CrrT,
GENERAL PROFIT AND LOSS ACCOUNT AND BALANCE SHEET
For the Year ended Jaovary 31, 1913.
OENERAL PROFIT AND LOSS ACCOUNT.

Administration Expenses, inolading Salaries Profit from Operstion of Land snd Ship
of Direotors, Execotive Oficers and Con- Btations, Salo of Apparntas, otc. ce  $170,804.78
sulting Engineer, HRents, Taxes, and Intereet on Temporary Iuwu-tmmt -uI Bur-
General Office Expenses, Reserves for plus Funda .. e £ is 161,548.20
Outstanding Liabilities, ste. - s $70,650.53
ID;.EP“ jatio “;uiﬂh;n Eq pmmEl] 30,080.38
i o on ui £, oic, HEE,
Profit carried to Balanoe-sheet 1A !ll,ﬂ-ﬁ.ﬁ
 $332,243.08 $332,243.08
BALANCE SHEET, JANUARY 3l=v, 1813,
Asaprs, LiaBILITIEA,
Canh in Banks, on Hand and at Call : Capital Stock —
Cash in Banks and on band ~ 3308,4081.11 uthorised ; 2,0, [l
Bankers' Certiflcates of Shares, par valus $5.00
Dieposit e TTS,000.00 each .. ; .. $10,000,000,00
Bankers' Collateral Loans 2 320,000,000 Less: Subscribed for but
—_—— 40N oot yet jmsued 110,488
Inveatments and Toans (st Sharea, pl.r walus $5.00
ooat) ; oach . eo BT A30.00
Railway Bonds and Noten  §2,108, 60258 TP
Bankers' Time Collatersl le 0,402 570,00
Loans .. 1) 50, (00, DD Loss: Btock held in 'I'raa-
Foreign Government Bonds 8787800 sary o 00, (D
H"nmnpll Losna .. . 75,000, 00 —_—— $8.402,070.00
Bankers' Time Cartificates Sundry Creditors and Credit
of Dinpoait . 10K, 0, 0 Balancea ., 'l = 195 R5T 47
Bhares of other Dumpiniu L470.00 Reservea for Outstanding
—— 48 A1 R4T 58 Lisbilities, Rentals Pre-
Inter=at Accroed . 2271782 paid, sta, . it ‘e 44,082.33
Bundrf Du-h'lm-u and Debit Profit and Loss Account—
Ralance, January 3lat,
Rﬂum for ﬁhﬂ.m'ul 1812 {ndjusted). . £13,238.08
Ascounts 300 854,58 Profit for ,’ﬂrﬂ'ldl‘d. Janu.
I'atenta, Patent Hpg]'lh -.nd ary 3lst, 1813, per Pro-
Gondwill 2,001,215.29 fit and Loss Account .. 21124657
Real Fstate and Buildings, —  2244R1.85
Machinery, Plant, Ap-
paratus nt Works, Land
and Ship Stations, after
roviding Reserve for
%trpmm-rm of Fquip-
ment .. A v BOA48T.11
$0,860 443 45 80,800, 443.45
We have audited the socounta of the Marconi Wirsles b Company of Ameriea in New York and San Francisco

for the year ended January 3lst, 1013. We have duly verified the Balances in Banks and on hand, and the securities
ropresenting the Investments, as set forth in the Balance Bheet, have been veed for our inspection,

No provision has at present been mads for writing off any portion of the book value of Patents and Patent Ri

Bubject to the correotness of the appointment of Cost Values of Asseta acquired during the year, we certify that the
above Balancs Shest, in our opinion, and fairly sets forth the position of the Company as disclnsed by the books
oA &t January Jlst, 1813,

New York, June G, 1013, DELOITTE, FLENDER, GRIFFITHS AND CO.




TIII Wmms WoRrLD

247

The Russmn Marconi Company
Annual Meeting and Dividend

USE OF MARCONI SYSTEM IN ARMY AND NAVY

' HE general m of the (Marconi) Russian
Gumpl.n;r of Wireleas Telagrl.Eu and Tele-

ea was held on 31st May ( style)
in Bt E’m:'lbur;. Tha following is the official

H: H.G Edhergrudthampurtn[thedlmtnﬂ
which stated: A ago, in view of the orders
which the company then had in hand, and Ih&r:‘sjdlf
increasing growth of the business, the Board i
formed you in ita report that there were
reasons to expect a satisfactory result for the year
1912. The present balance sheet fully justifies the
expectations expreased by the directors at the
groeral meeting in May, 1812, and it is & matter of
considerable satiafaction to your Board to be able
to place before you accounts which show so marked
an imprnrement as compard with those of the

year. Imhl:ﬁ at the figurea you will
. on the credit side, there is a gross profit

of 250,180.64 roubles on completed nunlncta Ba
com with 62,850.17 roubles for the preceding
yoar, which, after deducting & sum of 108,390.46
roublea to cover the company’s ral expenses
and percentages, leaves 8 net divisible profit of
139,801.58 roubles as compared with & loss of
39,058,78 roubles for 1811. The only other poi
in eonnection with the balapce sheet which ealls for
special nntu:a ia in reapect of the company’s freehold
property. This property is shown in the balance
gheet at cost price, but the directors desire to call
attention to I‘.h-l!.' fact t.lu.t the land has inereased
congiderably in value and that land in the imme-
diste vicinity, less favourably situsted, is com-
manding more than double l{t.' price which the
com paid for their freehold property at the
time of its purchase only four years ago.
GENERAL Exraxsion.

During the year 1912, owing to the rapidity with
which the business extended, it was found necessary
to enlarge the premiscs and increase the machinery
and stafl. The estimates for 1913 are therefore
submitted to you at an incressed figure. The
develo t of the company's busincss in 1912 is
particularly marked by the wide-spread sdoption
of our stations the Russian Admirslty. In
E“d wears it has been & matter of regret to the

that comparatively few orders were received
from the Admiralty, whose stations formerly were
almost exclusively equipped with apparatus of our
competitors ; in 1912, however, the position was
entirely changed, and & number of | and im-

t orders were received both for erection
of ahore stations and for the equipment of vesacla
of the Rissian marine. G!lpﬂmlll;mﬁnmmu
the fact that among the orders completed in 1912
for the Admiralty waa the conversion of thirty-six
ship stations of the Russian Navy from our chief
COm tom’ m to our own. Among the com-
pany's other developmenta in 1912 waa the intro-
duction of a special t of light, portable station
for the use of the er.lr.:ill'l EE“I; Two such
stations were worked by the Imperial Hussars during

the summer manceuvres of 1012 with the greatest
possible succeas, & spocial demonstration of their
capabilities being afterwards given in the
of the Emperor.  As a direct result of the successful
trials of these stations, a special Commission is now
sitting with a view of definitely deciding the t
of cavalry station most suitable to the needs of
army, and large orders for these stations may
eventually be expected.
ArMy AND Navy CoNTRACTS.
Up to the present time the Russian Commercial

Fleet has taken little or no advantage of l:hﬂ MmAany
facilities offered by wireless te ph]r, in 1912,
however, a hegm.mng waa made I'.ha equipment

this company of six vessels nngmg to the

ussian Yolunteer Fleet. A new law is now under
consideration by the Government to make it com-
pulsory for all passenger.carrying vessols to be
equipped with wircleas telegraphy, so that in due
course & la ﬁil:l should also be opened up r in thl;
dirsction. the present r {1913} & large an
important contract has hue’nu:nmrnd into w?:h the
Russian War Office for the erection of a powerful
station at Nikolasff and for the reconstruction of the
station at Ourjumka ; in addition to the above, & fur-
ther contract has been entered into with the Admir-
alty for the conversion of fifty-one ship stations
from our principal competitors’ system to our own.
Altogether the company has new contracts in hand
for 1913 amounting to over 800,000 roublea, whilat
further large and important orders may confidently
bees 0x cl a8 soon as the Budget for 1913 has been
confirmed. It will be seen from the above that the
company's business is rapidly increasing and the
ficld for wireless hlugmph]r in spreading with ever-
growing rapidity owing to the development of the
military and naval strength of the country and of
the vast tracts of land where no form of te phio
communication exista. The company's business
having outgrown ita resourcea, the directors have
had to seriously consider some means of coping
with this situation. In view of the conditions
obtaining in Russia large suma have to be kept
available in order to make a deposit with the
Government a8 goarantes, with every order re-
ceived. With a comparatively small capital this
has proved a serious drmin on the company's
resources, &s it has not left sufficient funds available
to carry out the actual work of construction even
under mosat favourable conditions, necesaitating
therefore the borrowing of money and consequently
reducing the profit nwm; to the high rates of interest
which have EE:I

In addition to '.'-h.l.l 1t- in wmd.amd desirable to
purchase the land which is at present rented for
trials and demonstrations in the neighbourhood of
the company’s works. No time should be lost in
doing this, as otherwise the company may find
itacll in an unfavourable position, for it would be
very inconvenient to carry out tests om ground
anywhero but in the immediats vicinity of the worka.
In view of thess circumstances, therefore, and in
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order to the company's affairs on & more
profitable basis in the [utu.rc, the directors beg to
recommend the incresse of the conipany's capital
by & new issue of shares to the nominal value of
1,200,000 roubles.  As the result of the ever.inereas-
ing business of company, it is impoasible to
avoid indebtedness, and the Board Directors
ask yoy to suthorise them to pledge the company's
eredit with Government and private institutions, if
necessary, up to 1,000,000 roubles. In sddition
to the accounts and balance shect the directors
also submit for your approval the estimate of
expenditure for 1913, amounting to 329,500 roubles.
The directors sybmit for your approval and passing
the following resolutions : (1) To confirm t-1:|.-a report
of the Board of Directors for the from
18t January to the 3lst December, 1912, and the
balance sheet as at lat Janvary, 1913, and the dis-
tribution of the profits. (2) r‘fn approve estimate
of expenditure for the year 18913, amounting to
220,500 roubles, exclusive of any interest which
may have to be paid. (3) To suthorise the Board
to take sums on credit in Government and private
institutions, issuing cheques and bonds on behalf

the company up to the sum of 1,000,000 roubles.
(4) To suthorise the increase of the capital by the
ipsue of & new series of shares to a nominal value of
1,200,000 roubles. Besides passing the above reso-
lutions, the general meeting, as per sections 25 and
28 of the company's charter, has to elect—{a) two
directors who retire by rotation, and one to fill the
vacancy on the Board; (b) five members of the
revigionary committoe,

Prorosars Acreep To.

It was unanimously decided : (1) To confirm the

report for the period from lst January to 3lst

Decomber, 1912, and the balance sheet aa at lst
January, 1013. The profit aa per report, of
136,801.58 roubles, to be distributed aa followa :
Placed to reserve (5 per cent.), 8,900.08 roubles ;
to depreciation of real estate (workshop, laboratory,
eta.), 7 per cent. of original cost price (219,988.72
roubles), 15,399.2]1 roubles; ineome-tax (5}

cent. of 117.412.29 ruu'hlu:l. 6,457.08 roubles;
reviai committee’s remuneration, 1,000
roubles ; dividend of 6 per cent. on 1,800,000

roublea, 108,000 roubles ; carried forward, 1,854.61
roubles. The dividend to be payable on and after
the lst October, 1913. (The members of the
Board and of the revisionary committee refrained
L'fﬂ a mm}l H I-'E- a,‘ppm“d oy w
B or ampunting to

mumnd lulhm the da.re-ch;.r'; to take
sums on oredit from CGovernment and private
institution; and from private persons, when
needed, up to & sum of 1,000,000 roobles
The meeting further decided to increase the capital
of the company by 1,200,000 roubles by the issue
of 12,000 additional sharcs of & nominal value of
100 roubles each, and asuthorised the Board of
Directors to: (a) decide the method of issue—ol
all or the shares, also the terms snd price
of issue of the new sharcs, on condition that the
price should not be lower than 100 roubles ; (B) to
enter into agreements with banks and other institu-
tions and persons for the purpose of guaranteeing
the new issue of shares, on conditions approved b
the Board of Directors; and (c) to negotiate wi
the Government for permission to realise all the
above decisions and to make in the statutes of the
company &ll the alterations npeceasary to carry
out the above decisions.

BALANCE SHEET, WORKING ACCOUNT AND PROFIT AND LOSS ACCOUNT
for Year 1912.
BALANCE SHEET TO JANUARY lsr, 1913

O D
By Patents and Patent Righta 880,000 00 | To Bhare Capital <. 1ROD000 ()
Freshold Land and Buildings 8,667 T3 | Bemerve Ca 808 21
Worlkshapa, hhnrnnrh-, mhinuq phnt Bills Paya 463.726 74
Flo, 219988 72 | Creditors v 827,527 A3
Broog— Fine Capital . 2 2hH M
Apparatus, Finished and Unfinished Parts Prorir ani Loss AGoousT—
and Raw Baterinl o . 368,763 03 Profit for 1912 e . 130 R0l AR
OrpERs —
War Office and Marins = i i 342733 29
ash in Hand A " e i 14,3458
ul]umnuu. i 5'i b 143,140 B0
' iz 0,060 16
Eatablishment Cha 48,604 00
Expansss carried forward o 1913 . 36, (04 (K
Pronr axo Lﬂ'l-!- AccouNr—
Loas 1910 . : 133,497 68
w 1911 J0,08 T8
— 172658 44
Total Roubles . . ik . 3,287 34 Total Ranbles. 3,031,887 36
WORKING APCOUNT FOR THE YEAR 16812
Receipta W5 484 DG B::pm-l.rnm . 735,863 37
Profit .. 130801 A8
BTG5 40 86 A5 484 BE
PROFIT AND LOSS ACCOUNT, 191L
Profit from Completed I]nlrrg 200,189 64 General E:pmm 112,653 70
Sundry Receipta 2945 84 Profit . . 130,801 583
—_ 252 455 I8
S L 252455 I8
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Wireless Telegraphy on Railways

New Stations in Capada

HE ecompletion of the negotiations

I for erecting wireless stations at Le
Pas and Port Nelson, two principal
stations on the Hudson Bay Railway, marks

another important step in the opening up
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Le Pas— Porf! Nelson Roofe.

of this important trading route. For many
years the question of its development has
been before the Canadian public, but such
schemes need careful and elaborate con-
sideration before the work can be definitely
started, as, once the hand is on the plough,
there is no turning back.

The contract for the work has just been
awarded to the Marconi Company of Canada
by the Department of Railway and Canals
of the Domuinion Government. Two stations
will be erected, one at each of the terminals
of the pro Hudson Bay Railway, viz. :
Port Nelson on Hudson Bay, the northern
terminal of the railway, and Le Pas in
Manitoba, the connecting point of the new
line with the Government railway system.
The Canadian Government has thus shown

that it fully realises the great utility to be
derived from wireless telegraphy.

This is the first occasion that the assist-
ance of wireless telegraphy has been resorted
to in connection with railway construction
on the North American Continent. It is,
however, employed with great success in
Brazil, where the Marconi Company some
years ago erected two stations on behalf of
the Madeira Mamore Railway Company, one
at Manaos, where the local offices of the

railway are situated, and the other at Porto
Velho, at the head of the railway some’

1,000 miles away, the only access to which
point being by means of boats on the
Madeira river. The results of the applica-
tion of wireless on that line have proved its
value in railway construction.

The object of the Hudson Bay Railway,
which will be about 440 miles long, is to give
the grain growers of the north-west means of
cheap communication between the interior
and Europe vie Hudson Bay and the

Atlantie, and the Canadian Government is

doing its utmost to have the line completed
before 1914. ‘

The wireless stations will play an impor-
tant part in the construction, as they are
primarily intended to serve as intermediaries
for the ordering and forwarding of material

A Typical River Steamer in use in the
Far North.

D
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and labour from the base to the scene of
operations, etc. The town of Port Nelson
18 cut off from communication with the
capital during nine months in the year, but
once the stations are erected the work of the
officials at Ottawa and elsewhere will be
greatly facilitated, as they will be able to
remain in close touch with the progress of
the work on the line.

The stations will be of 10 kw., the power
for which will be obtained from 20 h.p.

Taee WireLess WorLD

for its climatic conditions are unfavourable
to agriculture, as it lies within the influence
of the Arctic zone. But Le Pas 1s on the
borderland between the uncultivated and the
cultivated districts of this part of Canada.
The Baskatchewan river runs through some
of the most fertile parts of Saskatchewan.
Round Alberta, for instance, there are vast
corn lands and good pasturage. Now it
would be quite easy to ship cargoes of wheat
on the river and convey it by this means to

P =

engines, and each station will have a range
of 500 miles.

Le Pas 18 on the Saskatchewan river, and
15 distant, as the crow flies, some 410 miles
from Port Nelson. This 18 one of the
principal ports on the south-west coast of
Hudson Bay. It stands at the mouth of the
Nelson niver, which, with its tnbutares,
drains the whole of southern Manitoba. The
main river rises in Lake Winmpeg, but the
tributaries form a network which link up a
great many of the smaller lakes, and so
effect a junction with the Churchill niver.
At present all this country is undeveloped,

Loading Logs an_gh'ce Team on East Side Churchill River, Hudson Bay.

Le Pas, thence, when the raillway is com-
pleted, to Port Nelson, and from there
shipments are easy to the markets of the
world.

The settlement of Le Pas was formerly
one of the Hudson Bay Company’s posts in
the north-west, but enjoys econsiderable
historical importance as being perhaps the
last civilised place from which word was
received from the great explorer Franklin, of
Arctic fame, when on his last trip to the
north. An interesting feature of Le Pas 1s
the little Anglican church where Franklin
held Divine service.
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Port Nelson, the site of the corresponding
station and the northern terminal of the
rallway, is destined to become a summer
Fu:t. of importance. The wireless station at

rt Nelson will also comprise a special
installation to communicate with vessels
trading with that port.

Another effect of the Hudson Bay railway
will be the opening up of one of the best

ing trades in the world. All the lakes
vl the district are full of fish, and if, as is
the case on Lake Winnipeg, fishing is made
to pay when the haul has to be carried a
distance of 140 miles or more to rail, then
the carriage of this commodity by the new
route, which will reduce the distance to
about 40 miles, will greatly enhance the
Empecu of the fishing industry, for it will
ring this important item of food supply
mtlun easier reach of such big towns as
Aberdeen, Prince Albert, and Battleford.
Then there is a good deal of whale fishing to
be had in Hudson Bay. During the summer
months the Hudson Bay Company bring in
many whales to their depots at Purt- Ne
and Port Churchill. These measyre nhnuh
10 to 15 feet in length, and weigh as much as
2,000 pounds. The fish is cut up and kept
to the dogs in the winter, while the
blubber is boiled down at the factories and
the hides are sent to England. Of course,
one of the most important industries of
North Manitoba is fur-trading and the ca
ture of fur-bearing animals. These :um!uqf
the fox, beaver, otter, mink, ermine, and
wolverine. At present the work is carried
on by natives, Indians or Eskimos, and the
method of trading between the fur com-
panies and the natives is unigue and inter-
esting. It is carried on by means of a
standard value called in most parts of the
country " A Bkin." There are different
skins, such as * Worlang BSkin,” * Fur
Skin,” * Blubber Skin,” * Sunday Skin,”
and 80 on. When a trapper goes to sell his
goods at a store, the man in charge examines
his furs, tells him he has so many * skins "
worth and hands him thirty or forty small
pieces of wood in lieu of cash. These he
retains until he wants goods, when he
returns them one by one, until he has had
goods to the value of the skins he deposited.
These men seldom use steel traps, but
resort to the old-fashioned method of dead-
falls. The Eskimos round the eastern

coast of Hudson Bay are a good-natured
hardy people, not particularly tall, broad-
chested, with great fat greasy hma black
lercing eyes, straight black ]J.mr, and
utiful teeth. They can carry burdens
of immense weight, and are fond of wrestling
and other sports.

One of the most beautiful of northern
phenomena, the aurora borealis, is particu-
larly vivid in this district. At such times
streamers of light will flash across the sky
as though an invisible hand were shaking
out a veil of a rainbow light over the blue
immensity of the heavens. First delicate
fringes of starry white appear and die, then
gold, azure, amber tints, and rose follow
with swift intensity, and make & panorama
of fleeting loveliness. Among the natives
these brilliant lights are considered to be
heralds of colder weather.

It is rumoured that these stations may
form the commencement of a wireless chain
to extend through Northern Ontario and
Quebec, and the Hudson Bay BStraits,
eventuglly linking up with the Newfound-
land Government's stations on the Labrador
Coast, This would be the first step towards
the opening up of those territories, the
development of which has hjtherto been
handicapped by their extreme isolation.

=
=

The Marconi Wireless Telegraph Station
at the Pabst Brewery, Milwaukee, is being
removed to the Broadway Building, Broad-
way, Constance Street. The removal has
been necessitated by the large increase in
business.

Mr. C. E. Hansen, of Los Angeles, when
returning home from Europe on the Maure-
tania, sent & wireless m e to Los Angeles
urdering a ml:-mr-t.'-ar for his wife. The
MEessa * Have Hupp Yates runabout
prup-arm:l i—:}r dehver}r to wife. Notify her of
gift.—Hansen.” The lady was in Kurope
when the message was sent, and the salesman
immediately transmitted w her a message
announcing that a motor-car awaited her
arrival as a gift from her husband. The order
was received by wireless and the advice was
despatched in the same form. The know-
ledge that the transaction was carned out in
such & unique way should considerably
enhance the value of the gift.
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; - Administrative Notes

Tie Board of Trade have received through
the Foreign Office a copy of
Wireless at o despatch from His Mulnut—ys
Dar-es-Saleam Ambassador at Berlin stating:
A wireless telegraph coastal
station has been opened at Dar-es-Salaam
(German East Africa) for public communi-
cation with ships at sea. e call letters are
K.A.C,, the normal wave-length 600 metres,
and the charge for messages is 30 pf. per
word without minimum charge. The range
of the station is stated provisionally to be
about 1,100 kilos.

We have on a previous occasion announced
the issue of a decree pro-
A Bragilian viding for a Government
Scheme  orgamsation of wireless tele-
phy throughout Brazil. The
IDiario Officiel now publishes further particu-
lars regarding the scheme, which will em-
brace an international service of wireless
tﬁlegra.ph}? both terrestrial and tmuﬂ-ﬂtum:,,
a river service, a frontier service, and an
inter-state service. Btations will be of both
the fixed and portable The inter-
national stations will include one at Belem,
having a range of 4,000 miles, one at Cape
Santa Martha, having a similar range, and
another at Rio de Janeiro, having a range
of 2,000 miles. The contract for these
stations has already been granted to the
Marconi Company.

L * "

A Brarurory rule (No. 18 1913) has been
issued by the Commonwealth

"‘"#“I“ and of Australia relating to ocean
H-mFm forecasts of weather reports.

It amends Statutory Rules

No. 128 1911 by inserting after the regula-
tion under the heading * Charges ™ the
followin ation :—"* Ocean forecasts sent
by the Commonwealth Meteorologist will be
transmitted from radio-telegraph stations
owned, operated, and maintained by or on
behalf of the Postmaster-General to vessels
at ses, and weather reports received at such

radio-telegraph stations from vessels at sea,
and addressed to the Commonwealth
Meteorologist, will be transmitted, on pay-
ment of the following charges :—For each
communication not exceeding 20 words, 2s. ;
for each additional word, 1d.; plus the
ordinary land line charges.” This regulation
is subject to amendment, hut whatever
charges are ultimately made, they will Le
paid by the Meteorological Bureau and npt
by the ship’s station.

Two ordinances have recently been pub-
lished, one affecting 3t. Lucia
Revised &nd the other Sierra Leone.
Regulations The former provides that a
rson shall not establish
any wirelesa telegraph station, or instal or
work any apparatus for wireless telegraphy
in any pi,.;.ua or on board any s ragﬁ:ﬁrﬂd
in the Colony, except und-ara.ng in accord-
ance with & licence granted in that behalf
by the Governor. Further, a person shall
not work any apparatus for wireless tele-
graphy installed on any merchant ship,
whether British or foreign, while that slup
i8 in the territorial waters of the Colony,
otherwise than in accordance with prescribed
re tions. The Sierra Leone ordinance,
ich amends the * Wireless Tulggmph
ﬂrﬂimnne, 1903," provides that a person
shall not wurk any apparatus for wireless
telegraph on & merchant ship,
whether nt.lsh or foreign, whilst that shup
is in the territorial waters of the Coluny,
otherwise than in accordance with certain
prescribed regulations. The regulations are
not applicable, however, to the use of wire-
less telegraphy for the purpose of malking
or answering signals of distress.

* * *

Tue use of wireless telegraphy in certain
] islands in the Western Pacific
h‘;ﬁ;t“" was governed by the Wireless
M acibe " Telegraphy Regulation of
1907, which i3 now repealed

by * The Wireless Telegraphy Regulation,
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1912 (No. 9).” Under the new regulation
it is provided that it shall not be lawful for
any person to establish, instal, or use any
apparatus for the purpose of electrical com-
munication by means of wireless telegraphy
in any of the Protectorates, islands, or places
within the jurisdiction of the High Commis-
sioner as specified in the regulation without
a licence to do so first obtained as may be
prescribed. The regulation is not to apply
to the islands of the Pacific Ocean known as
the New Hebrides (including the Banks
Islands and the Forres Islands), but is appli-
cable to the following s :—Bniish
Solomon Islands Protectorate, Gilbert and
Ellice Islands, Union (Tokelau) Islands,
Pheenix Islands, Fanning Island, Washington
Island, Christmas Island, Pitcairn Tsland,
and all other islands in the Western Pacific
not being within the juriadiction of the
Commonwealth of Australia or any of the
States thereof, or of the Dominion of New
Zesland, or of any civilised Power. Certain
rules issued by the High Commissioner under
the above regulation have also been made
for regulating the use of wireless telegraph
apparatus on merchant ships in the Western
Pacific.
L *® &

Tue general shortage of telegraph operators
throughout the country has

T""‘:: been felt in the wireless tele-
h:lﬂud.”“ graph service, and in the
annual report of the Canadian

Department of the Naval Service. Mr, C, P,
Edwards, the superintendent of the Govern-
ment Radio-telegraphs, states that it was
found difficult at times to maintain a
24-hour watch at all the stations; in fact,
80 acute has this shortage become on
the Pacific coast that the Department
has been compelled to inaugurate a learners’
division for the training of operators.
The procedure adopted in this connection
ia as follows: An inexperienced man
is attached to a station without salary
until such time as he is capable of passing
our * Learners’ Examination,” which ecalls
for & general elementary knowledge of
the apparatus and organisation, and an
operating speed of 15 words & minute in the
international Morse code. A learner who has
successfully this examination is then
admitted to the * Junior Operator ' division
at a salary of 845 per month, and is regularly

=

attached to a station to assist in its opera-
tion. He remains in this division until he
has successfully passed the “ Third Opera-
tors’ Examination,” which calls for =a
thorough knowledge of the adjustment of
apparatus, organisation, etc., and an
operating speed of 20 words per minute ;
he then receives & permanent appointment.
L L L

Tue regulation of wireless telegraphy in the
United Btates ia being taken
United States Up by the Government with

Regulations unremitting zeal. To give
effect to the law which
received the approval of Congreas in August

last, drastic regulations were made by the
Department of Commerce and Labour.
They have already been summarised in
our columns, as have the regulations to con-
trol the amateur in the United States. Now
the Navy Department has established the
office of Bupenntendent of the Radio Service
under the Bureau of Navigation. This official
will be charged with matters ‘‘ pertaining
to the operation of radio apparatus ashore
and afloat, except the technical operations
hereafter assigned to the control of the
Bureau of Steam Engineering.” His functions
are set out as under ;

{1) The preparation of regulationa and issue of
detailed inatructiona for the operation of stationa in
accordance with military sfficiency, international agres.
menta in force, and the laws affecting the operation
of naval radio stations. )

2} Control of the commeraial work handled by naval
radio  stations, incloding imsue of sccounting and
operating forms, auditing commercial acoounts, traffic
agreemaonts and accounting with commercial and other
O3} Ho sl keep the. Burean of § Engin

1 Ho shall keep the Horoau team eOring
advised of all matters within his cognisance requiring
work of & technicnl nature,

i4) He shall oorrespond directly within the nawval
sorvice in accordance with the procedurs lnid down by
the regulations in the csse of bureaus and other offices
under the Navy Department in regard to all matters
in which he in authoriesd to take action. He shall
correapond direotly with private and commercial cons
cerns opon mattern of reciprocal intereet relating o the
commercin]l operation of naval radio stations in ques
tions of interferencn, traffic arrangements, proposed
changes of rates, and scoounting.

{6) He shall submit to the Borean of Navigation,
with hia recommendation, 8 statement of all matters
that require de ental aetion.

(8} He shall submit such reports in to the
naval radino satablishment o may be oal for by the
Becretary of the Navy.

{7} His office shall he catablished st the radio station,
Arington, Va., of which the telograph, radio and post
nffice addres will ba Kadio, Vieginin, All communicas
tivna for the Superintendont of Radio Sorvies and sl
departmental ingrama shall be mont to that sddress,
Tho nocesanry exponss of his office will be borne by the
nppropristion " Eqnipment of vessels,"
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Maritime Wireless Telegraphy

HE last month has been notable for

I two mishaps which might have been

attended with serious consequences

but for the assistance rendered by wireless
telegraphy.

Early in the month the s.s. Haverford ran

ashore at Rocky Bay at the entrance to

Cork Harbour. On the previous day she had

an emergency, but, fortunately, their assist-
ance was not required. Throughout the
proceedings the discipline on board the
Haverford was admirable. The shock of the
impact naturally cansed some alarm, but the
ship’s officers did everything possible to allay
anxiety, and the information which was
circulated to the effect that aid had been

The Training Sﬁ:p Lﬂw,-mr.

started from Liverpool for Philadelphia with
over 1,200 passengers on board. The news
of the disaster was first received by wireless
at the Admiralty Offices, Queenstown, and
immediately several tenders and tug-hoats
were dispatched to the assistance of the
Haverford. The dense fog made it difficult
to locate the disabled vessel, but after a time
this lifted and the tenders soon took off the
passengers. Two Government tugs and three
of the Clyde Shipping Company’s tugs
assisted in the work of rescue, and as soon as
it became known that the Haverford was in
danger the coastguards stationed on shore
received instructions to be ready in case of

summoned by wireless and was coming
largely he]pcd to reheve anxiety.

The other mishap was a eollision between
two British iners in a dense fog on Sunday,
May 20th, sixty miles off Finisterre. The
vessels were the 88, Tainui, homeward
bound from New Zealand, and the I'nca. The
Inca was seriously damaged and sent out a
wireless call for help. The Garth Castle,
journeyving from Africa to Plymouth, hap-

ned to be in the vicinity and immediately
answered the call. On her arrival, after con-
sulting with the disabled vessel, it was decided
that for the sake of safety all the passengers
should be transferred to the Garth Castle.
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In the meantime the steamer Galicia arrived
on the scens and escorted the Tainwi to
Corunna. Here the Tainui was docked, and
it was found that her bows had been com-
pletely stove in. The Inca was able to sail
under her own steam to Vigo, where she also
was found to be considerably damaged.
Her bows were stove in and her fore-peak
was full of water, though the collision bulk-
head waa hghl‘-

. ]

With the arrival of the training shi
L'Avenir at Havre we have been able t.g
ascertain some few facts and figures ra]ntmg
to the working of the wireless telegraph
atation on board this sailing ship. That the
instalistion has been of value to the train-
ing ship there can be no doubt, and
all concerned are highly satisfied with the
results obtained and the services rendered.

From time to time during both the out-
ward and homeward voyages information
has appeared in the Press concerning the
whereabouts of the L'Avenir.  Buch
information would have been unobtainable
without the mysterious aid of Marconi's
invention, and needless to state it has brought
much comfort to the anxious parents and
relatives of those on board. Time was when
the application of * wireless ™ to sailing
vessels was considered a matter of enormous
difficulty, but the installation on the Belgian
training ship has successfully dispelled any
doubta of success in this connection.

Let the figures speak for themselves:
News was received from the long-distance
Marconi station at Poldhu (Cornwall) up
to a8 distance of 3,700 km., and the time
signals from the Eiffel Tuwer (Paris) up to
a distance of 4,260 km. Communication
with other stations over distances of four,
five, and six hundred miles was of frﬂquent
occurrence, while with certain stations much
greater distances were covered with ease;
for example, with the steamer Oro
2,022 km., the coast stations at Pernambuco
1,956 km., Olinda 2,220 km., Fernando da
Noronha 2,655 km., etc.

It is also very interesting to note that the
L'Avenir was able to maintain communi-
cation with the Australian Government naval
coast station at Melbourne throughout
seven entire days, s.e., until the veasel waa
off Flinders Island (Bass Strait}—homeward
bound — and that, when the L'Avenir

was in lat. 5568 8., long. 76.32.30 W,
communication was effected over the Andes
with the steamer Mendoza, lying at Puerto
(Gallegos. The wireless station on this in-
teresting vessel is of the Marconi 1} kw. type.

To the exceptionslly long ranges covered
from time to time by the Marconi Standard
wireless telegraph ship stations must be
added that of the Kelvinbank. While
1,500 miles distant from Pernambuco this
vessel got into communication and remained
in touch with the shore station for two days.

L] L] *

The Canadian (Government ice-breaking
steamers Minfo and Earl Grey are making
regular trips between Charlottestown, Prince
Edward Island, and Pictou, U.8.A. These
two boats are in constant communication
with Cape Bear, Grindstone and Pictou, the
last being the controlling station. Daily
Press messages are passed between the
isolated Magdalen station and Pictou.
Before the Marconi stations were erected at
Grindstone the natives used to place the
mails in barrels and set them adrift to be
picked up by passing seal steamers, as it was
too dangerous for small craft to attem
venturing out into the ice fields, with the
result that the inhabitants of these lonely
lands were entirely cut off from communi-
cation. As it is, the ice breakers have as
much as they can do to keep open & small
passage clear of ice for a steamer service.
On one occasion last winter the Earl (frey
was carried ashore by pressure of the ice

floes.
] L L]

Bound for Cuba, one hundred and sixteen
Spanish emigrants, amongst whom were a
number of women and children, were
reacued by wireless when the Atlantic &
Eastern Steamship Company’'s steamer
Lugano, bound from Liverpool to Havana,
struck the Ajax reef about 40 miles from
Eey West. The Lugano struck in a
heavy sea that rendered the lowering of
boats a dangerous operation. When her
wireless calls were received by the Key
West station the tug Nome went out,
and after two hours' smart work succeeded
in transferring all passengers without loas,
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THE IMPERIAL WIRELESS SCHEME

REPORT FROM PARLIAMENTARY COMMITTEE

HE report of the Select Committee

on Marconi's Wireless Telegraph

Company, Ltd., Agreement was issued
on Friday, June 13th.

The Committee, which was appointed on
October 23rd last, and met for the first time
on Ociober 29th, onginally consisted of Mr.
Amery, Mr. Booth, Lord Robert Cecil, Mr.
George Faber, Mr. Falconer, Mr. Gordon
Harvey, Mr. Macmaster, Mr. Mooney, Mr.
James Parker, Mr. Neil Primrose, Mr.
William Redmond, SBir Herbert Roberts, Mr.
Harold Smith, Sir Albert Spicer, and Mr.
Henry Terrell. Sir Albert Spicer was

ilp-umted chairman, and on the resignation
Harold Smuth and Mr. Terrell in
April last, 8ir Frederick Banbury and Mr.
Butcher became members. Mr. Gordon
Harvey subsequently resigned and was sue-
ceeded by 8ir Walter Essex, but Mr. Harve
rejoined the Committee on Mr. Primrose's
resignation.

The following are the terme of reference :

To investigate the circumstances con-
nected with the negotiation and com-
pletion of the agrezment between Marconi’s

Wirelesa Telegraph Company, Ltd., Com-

mendatore Guglielmo Marconi, and the

Postmaster-General, with regard to the

establishment of & chain of Imperial Wire-

less stations, and to report thereupon, and
whether the agreement is desirable and
should be approved.

The report is divided into three parts.
Part 1. is concerned with the rumours against
Ministers, which the Committec begin by
declaring * became current before the date
of the acceptance of the tender.” Part
1. reviews the circumstances in which Sir
Rufus Isaacs, Mr. Lloyd George and Lord
Murray of Elibank became interested in the
American Marconi Company ; and Part IIL
consista of & single brief paragraph as follows ;

On the who'e matters relating to the
conduct of Mimsters which have come

before the Committee, the Committee find
that all the Ministers concerned have
acted throughout in the sincere belief
that there was nothing in their action
which would in any way conflict with
their duty as Ministers of the Crown.

In Part I. the Committee find that * there
18 no foundation for any of the charges made
against these Ministers” (r.e, Sir Rufus
Isaacs, Mr. Lloyd George, and Mr. Herbert
Samuel) either as regards the negotiation of
the contract or dealings in shares of the
English company. The publication of the
charges in the Outlook, the Kye-Wiiness, the
New Witness, the National Review, and the
New Age, and references to them in the
Spectalor, are next noted, and it is declared
that no evidence was submitted to justify
them. The Committee also state that they
cannot adopt the view that the Postmaster-
General unduly pressed for the a al of
the Agreement before the rising of the House
on August Tth, 1912,

They state that the construction of the
Imperial Chain of Wireless Telegraphy was
declared by the Imperial Defence Committes
to be a matter of extreme urgency ; and this
was glao the view of the Admiralty and the
War Office. Statements to that effect were
made to the Committee by representatives
of both Departments in Puhi.'m, and their
evidence was further explained and empha
sised at meetings with them held in private.

Having regard to the urgency of the matter
and to the fact that he regarded the Agree-
ment a8 & satisfactory one, the Committee
consider that the Postmaster-Geperal was
bound to do everything in his power to
secure the approval of the Agreement at the
earhest possible date.

This section is brought to a close by a
seriea of conclusions which are summarised
in the following paragraph :

Your Committee further find and report
that the charges made against Sir Rufus



Isaacs, Mr. Lloyd George, and Mr. Herbert
Samuel are absolutely untrue, and that
the persons who are responsible for their
publication had no reason to believe them
to be true.

There follows this expression of opinion :

The Committee cannot too strongly
condemn the publication in such a way
of unfounded charges against the honour
and integrity of public men. The com-
bined and persistent action of the journals
named has given widespread currency to
& slander of a particularly vile character

~on the Ministers against whom it waa
immediately directed, and on the whole
publie life of the nation.

Part II. of the report is devoted to the
dealings of Bir Rufus Isaacs, Mr. Lloyd
George and Lord Murray in the shares of
the American Marconi Company, and the
opinions expressed are applied to the
original purchase of shares by Sir Rufus
Isascs from his brother, Mr. Harry Isaacs ;
the purchase of shares from Sir Rufus Isaacs
by Mr. Lloyd George and Lord Murrav, the
subsequent independent purchase of shares
by Mr. Lloyd George and Lord Murray, and
the separate purchase by Lord Murray. Of
these four transactions it is reported :

The Committee find that in these trans-
actions there is no ground for any charge
of corruption or unfaithfulness to public
duty, or for any reflection on the honour
of any of the Ministers concerned.

The report states that in purchasing the
American shares S8ir Rufus Isaacs acted “ in
perfect good faith and with a sincere con-
viction that his personal interesta conflicted
in no wise with his public duty,” and that
Mr. Lloyd George and Lord Murray acted
* on the faith of the assurance given to them
by Sir Rufus Isaacs that the American com-
pany was in no way concerned with the
English company.” The Attorney-General,
the Chancellor of the Exchequer, Mr. Harry
Isaaca, Mr. Godfrey Isaacs, and a number
of witnesses concerned in the issue of the
shares of the American company, in the
opinion of the Committee, * gave their
evidence fully and frankly.” Lord Murray’s
separate purchase of shares is described as
being ** on behalf of a political fund at his
dis Bl

ho following are the conclusions arrived
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at in regard to the transactions in the Ameri-
can shares :

(1) They find that before any purchase
was entered into by the Attorney-General
he made special inquiry, and was satisfied
that the American company had no
interest in the agreement between the
Postmaster-General and the English com-
pany, and that there was no ground on
which a purchase of its shares by a British
Minister would be open to objection. Ha
informed the Chancellor of the Exchequer
and Lord Murray of the result of his in-
quiries when offering shares to them.

(2) That the Ministers concerned, when
entering into the purchases, were all bona
fide convinced that the American company
had no interest in the ment, and that
there was no ground on which the purchasa
of shares in the American company would

" be open to objection.

(3) That the American company iz a
mmEanF formed and registe in New
York ; that its organisation and operations

are confined to the United Btates of
America ; that it has no interest, direct or
indirect, in the proposed agreement with
the British Government, and no interest,
direet or indirect, in any profite which
might be derived therefrom.

(4) That neither the English company
nor its managing director, Mr. Godirey
[saacs, was a party to any of the trans-
actions in question, or in any way directly
or indimt?j' interested in them.

(6) That in connection with the trans-
action between the Attorney-General and
Mr. Harry Isaacs, neither the Attorney-
General nor the Chancellor of the Ex-
chequer, nor Lord Murray, received any
favour, advantage, or consideration of any
kind, either from the English company or
from Mr. Godfrey Isaaca. The shares were
acquired by the Attorney-General from
his brother, Mr. Harry Isaacs, who had no
connection with or interest in the English
company. They were bought by the
Attorney-General on April 17th, 1912, at
£2 per share. which the Attorney-Gleneral
had ascertained from Mr. Harry Isascs to
be the market price at the time. Other
sales at or about that price (some being
slightly below and some slightly above)
took place on the same day, and althou
the price of the shares rose rapidly on the
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18th and 19th, this was owing to an excep-
tional rush on the part of the public to buy.

(6) That neither the Attorney-General
nor the Chancellor of the Exchequer, nor
Lord Murray, nor Mr. Harry Isaacs was
& party to or in any way concerned in any
arrangement or understanding with any
other person or syndicate with regard to
the purchase er sale of shares.

The debate on the report of the Com-
mittee was begun in the House of Commons
on Wednesday, June 18th, and lasted two
days. In the end, the following motion
was carried by a unanimous House :

“That this House, after hearing the
statements of the Attorney-General and the
Chancellor of the Exchequer in reference to
their purchase of shares in the Marconi Com-
pany of America, accepta their expressions
of regret that such purchases were made,
and that they were not mentioned in the
debate of October 11th last ; acquits them
of acting otherwise than in good faith, and
reprobates the charges of corruption brought
against Ministers, which have been proved
to be wholly false."

Marconi Station in Norway

THE Committee of the Norwegian Stor-
thing unanimously recommends the
Storthing, provided that certain modifica-
tions are obtainable, to sanction the contract
made by the previous Government, subject
to the Storthing's sanction, with the Marconi
Company, to erect a large wirelesa tele-
graphy station near Stavangar, at a cost of
2,000,000 kroner, in connection with the
wireless station erected by the Marconi Com-

Libel Action
FTER a trial which lasted ten days
A'Hr. Cecil Cheaterton, journalist,
was convicted at the Central Crimi-
nal Court, on June 7th, of publishing a
defamatory libel on Mr. Godfrey Isaacs,
managing director of Marconi’s Wireless
Telegraph Company, and was sentenced by
Mr. Justice Phillimore to & fine of £100, and

also to pay the costs of the prosecution.
The Judge, in passing sentence, said he
entirely d with the verdict of the jury.

It seemed to him that a good deal of the
libellous articles were due to what theo-
logians would eall * invincible ignorance,”
and that the defendant, and possibly those
behind him, were partly actuated by pre-
judice and partly blind to business matters.
it was well that on an occasion such as that
it should be publicly stated, to the terror of
evildoers, what the law upon the subject
was, and what the maximum of punishment
that could be inflicted was, because one of
the objects of all eriminal proceedings was
the prevention or deterring of similar
matters in future. Upon each one of the five
counts upon which he (Chesterton) had been
convicted he might have been sent to prison
for & year, and he might, in addition, be
fined, as well as having to pay the costs of
the prosecution. That was the maximum,
and it was not the punishment he (the Judge)
proposed to award. Continuing, his Lord-
ship said, when he remembered the cruelty
of some of the charges, when he remem-
bered the sending of placards along the front
of Mr. Isaacs’ place of business in the Strand,
it was extremely difficult to refrain from
sending defendant to prison. But upon the
wh-::hniu hoped that what he had said, and
the opinion of the defendant’s countrymen,
as expressed by the jury, would be sufficient
with the punishment he inflicted.

pany mnear Boston, says Reuter. The
modifications asked for have been agreed to
by the Marconi Company.

Contract News
The Italian Government have ordered
three more 3-kw. sets for battleships.
¥ ] L
The Marconi Wireless Telegraph Company
have received orders from the Johnston
Line to fit four of their steamers, including
the Templemore, the Vendamore, and the
Quernmore, with 1§-kw. sets.
] L *

The Isle of Man Steam Packet Company

have also given orders for fitting four of
their veaneﬁ: with 14-kw. sets. They are
the Ben-my-Chree, the Viking, the Empress
Gueen, and the King Orry.

The Lantern Tower and Time Ball which
has been erected on the New Seamen's
Institute in New York City was dedicated
on April 15th as a memorial to those who
lost their lives when the Titanic sank on her
maiden voyage,
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Instruction

in Wireless

Telegraphy

IV. ELECTRIC WAVES AND OSCILLATING CIRCUITS

order to convey signals from one point

to another by means of wireless tele-
graphy, it was necessary to have an
apparatus for producing electric waves at
one end, and an apparatus for detecting the
presence of such waves at the other ancgl.

24. Electric Waves.—These electric waves
are produced in the mther by the inter-action
of electro-magnetic lines of force and electro-
static lines of force. Electro-magnetic lines
of force were referred to in paragraph 4,
and they are produced around a wire when
that wire carries an electric current. The
electro-static lines of force are produced by
any body which is charged with electricity.

Consider & vertical length of wire insulated
from the earth, and suppose we have means
of charging and discharging it in rapid suc-
cession, first charging it positively and then
negatively ; whilst being charged a current
of electricity will flow in the wire, and during
this time electro-magnetic lines of force will
be produced. The current is strong at first,
then diminishes until it becomes zero at the

moment the wire is fully charged; the
strength of the electro-magnetic lines of
force will vary in proportion. The electro-
static lines of force are zero at the beginning
of the charge, increase as the charge aug-
ments, and reach a maximum at the moment
of full charge—that is, when the electro-
magnetic lines of force are zero. On discharge
the reverse action takes place. The effect of
each charge and discharge produces a pulse
in the ether, and if we have a succesaion of
positive charge—discharge—negative charge
—discharge, the four pulses—having regard
to their direction—form a complete electric
wave which starts travelling into space with
the velocity of light—namely, 300,000,000
metrea per second. The wire which is thus
charged and discharged is known in wireless

IH the last article we showed how, in

telegraphy as the aerial, and is given various
shapes, as we shall see later. .

A more complete e tion of this
phenomenon i beyond scope of these
notes, bhut some further insight into the
matter will be gained by considering pressure-
waves in air. In Fig. 1 a long india-rubber
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tube is indicated : it is blown out with air,
and by means of a pipe connected to an
air-compressor the preasure of the air can be
varied. At the point A the air pressure in
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the tube 18 normal, and this corresponds to
the discharged condition or earth potential
of the wire. The pressure 18 now increased,
and the tube increases in diameter, thus
impressing & pressure pulse on the atmo-
sphere. maximum pressure is reached
at the point B, and the increase of pressure
can be indicated by the dotted curve from A to
B on the lower part of the figure. Discharge
i8 illustrated by the curve from B to C, at
which point the air pressure in the tube
returns to the normal; another pulse is
thus produced on the atmosphere. Then
the air pressure is still further reduced from
C to D, illustrating charge in the opposite
direction—i.e., negative charge, and finally
from D to E the tube returns to the normal
conductor, illustrating the electrical dis-
charge of the wire. Thus altogether four

A
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be 30,000,000 metres. If the interval A B
were occupied with one million waves, then

the frequency would be one million
per second, and the wave-length 300
metres.

We see, therefore, that we can vary the
wave-length by varying the uency of
the oscillations in the circuit, and that the
greater the frequency of the oscillations
the shorter the wave-length,

The wave-lengths at present usually
employed for the purpose of wireless tele-
graphy vary in length from 100 metres
to 8,000 metres. Generally speaking, the
larger the power of the station the longer
the wave-length employed.

The wireless apparatus on ships and at
the shore stations with which the ships
communicate i8 designed to transmit wave-
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Fig. 2.

pulses have been impressed on the atmo-
sphere, constituting together a complete
wave. This wave travels outwards into the
atmosphere—or is radiated—at the velocity
of sound—namely, 1,040 feet per second.
It is clear from the above that in order to
produce electric waves we must first
produce an oscillating current in a circuit.

25. Wave-Lengths.—As will be seen by
the following, the wave-length depends on
the frequency of these oscillations,

In Fig. 2 the interval between the lines
A and B represents the distance that a wave
will travel in one second ; that is to say,
300,000,000 metres. If during one second
ten complete oscillations have occurred, and
each oscillation produces one complete
wave, the interval AB will be oceupied by
10 waves. Hence the length of each wave
will be one-tenth of the distance represented
by AB; this ia to say, the wave-length will

lengths of 300 metres and of 600 metres.
Long-distance stations use wave-lengths
vn;ying from 1,000 to 8,000 metres.

he apparatus to be dealt with in these
articles is limited to wave-lengths between
100 and 600 metres, and by the application
of the principle involved in Fig. 2 we find
that the uency of the oscillations must
lie between 3,000,000 and 500,000 per
second, and the generator of these oscil-
lations must be designed accordingly.

26. Production of High-Frequency Oscil-
lations.—There are several ways of producing
high-frequency oscillations. Inthese articles
we will confine ourselves to the method
known as the “ gpark ** method.

If & condenser is charged and then sud-
denly discharged by connecting its two
opposite plates through a * spark-gap,” not
only does the current flow from the posi-
tively charged plate to the negatively
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Fig. 3.

charged plate until the plates are at the
same potential, but the current, so to speak,
overruns iteelf, causing that side of the con-
denser which before was negatively charged
to become positively charged, and vice versa,
not, however, to the same extent, because
s certain amount of the energy is fnittered
away by resistance. The action is then
reversed and again reversed and so on, each
time with less energy, until the whole of the
energy originally in the condenser is absorbed.
An oscillating current is therefore produced
of ually diminishing strength.

e action can be illustrated by making
the experiment with the pepdulum illus-
trated 1n Fig. 3, where the weight, W, is
shown suspended from a fixed point, A, by
& piece of string, B.

If this weight be displaced to the position
shown by the dotted lines to the mark W,
and then released, it will not immnﬂint.aly
take up the position W, but will swing back-
wards and forwards between the positions
W, and W,, and it only comes to rest at
the position W after some considerable time.

In this case the number of swings which
take place in a second—that is, the frequency
—<can only be vaned by varying the length of
the string. A similar experiment can be
made with & vibrator, shown in Fig. 4, in
which there iz a flat steel spring, B, fixed
firmly at the point A, and carrying a weight,
W, at ita other or free end.

It the weight hﬂ displaced and released it
will swing or * oscillate” between the
positions W, and W,.

In this case the number of swings per
second will depend upon the length of the
spring, B, and also upon the weight, W, and
we can therefore vary the frequency either
by varying the length of the spring or the
weight, or by varying both. It will be
found that the longer the spring the less the
number of swings per second, and also the
greater the weight the less number of swings
per second. The distance between the
position W, and the ition W, is called
the maximum Emput-llgom of the swing, and
generally the distance between successive
positions, such as W,, W, in Fig 4, is
called the amplitude.

Owing to friction of the air the amplitude
will start at & maximum and graduslly
diminish until the spring comes to rest in
itée normal position, and the rate at which
the swing decreases is called the Decreament.
The frequency will, however, remain con-
stant quite independently of the amplitude ;
that is to say, in Fig. 4, the time taken for
the weight to travel from the position W, to
W, and back in will be exactly the same
as the time it takes to travel from the position
W, and W, and back again.

To summarise, two matters have to be
considered in connection with such a
vibrator, viz. :

1. The frequency—depending upon the
elasticity of the spring, which can be vaned
by altering ita length or its thickneas, and
upon the weight.
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2. The decrement—depending only upon
the resistance to motion.

27. Oscillating Circuits. — In the first
article we stated that an electrical circwt
had three properties — viz., inductance,
capacity, and resistance ; and 1f we compare
the oscillating circuit, described in paragraph
26, with the vibrator, we may say that the
inductance corresponds to the spring, the
capacity to the weight, and the resistance
to the resistance to motion.

If we make & simple electrical circuit, as
shown in Fig. 5, consisting of a condenser,
A, connected to an inductance, B, and a
resistance, C, such a circuit can be made to
vibrate or * oscillate " electrically. More-
over, it will oscillate with a definite fre-
quency, which will depend upon the value
of the condenser, A, and of the inductance,
B. Also the oscillations will gradually die
out, and the rate at which they do so
depends upon the value of the resistance, C.

Hft‘? will be found that as we increase either
the value of the capacity or of the inductance
of the circuit 8o do we decrease the frequency
of the circwit, but not prupﬂrr.iuunlie?}r. It
can be shown by a mathematical proof (if
the resistance is small enpugh) that the
frequency is

1

628 4 inductance H.-Eﬂﬁilgl-{.'--lt-}'.
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Fig. 6.

If, however, the resistance is greater than a
certain amount there will be no oscillations.
In the circuits we are considering the
resistance is small, and then the resistance
has no effect on the frequency, but only on
the decrement.

Resistance is an undesirable property, as
it absorbs power. In every oscillating cir-
cuft, therefore, the resistance should be
reduced to & minimum quantity, which is
effected by increasing the size of the con-
ductor and reducing its length as much as
possible ; there must be, however, always a
certain amount of resistance.

A simple oscillating circuit is therefore
usually shown diagrammatically as having
only inductance and capacity, as shown in
Fig. 6, it being understood that the resistance
18 kept as small as possible.

Fig. 5 represents an aerial wire connected
to a spark-gap, which in turn is connected
to earth ; the aenal acts as one side of the
condenser, and the earth acts as the other;
the wires forming the aenal also supply the
inductance. We thus have the combination
we require to produce an oscillating circuit,
in conjunction with an aerial which will
convert the successive charges and discharges
into electric waves, as we have already
explained.

Such a circwt s called an opeén oscillating
circuit, and it has also the property that
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electric waves passing across it will induce
oscillatory currents in it, and thus it can be
used for receiving wireless messages.

Closed oscillating circuits can also be
formed, such as those shown in Figs. 6 and
7. and they have this important property
that they do not radiate electric waves to
any appreciable extent.

28. ﬁﬂnﬂnn of Wave-Length. — As
already explained, the frequency of the

e

TO INCREASE }t
Fig. 8

Tne WirerLess WorLD

263

serial oscillating circuits must be adjusted
so that the wave-length of the emitted
electric waves 18 that desired, and this can
be done by altering either the capaaty or
the inductance, or both.

The capacity of an aerial can be increased
by increasing the number of the wires
forming it, and the inductance of the aerial
capn be increased by lengthening the wires.
Thus the larger the aeral the less the fre-
quency, and therefore the longer the length
of the electric waves,

T

e
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Fip. 3

It would be a tedious and, in fact, im-
practicable operation to alter the aerial
every time it was required to alter the wave-
length, and therefore another method s
adopted, based on the addition to the aerial
circuit of an inductance or of a condenser.

If we connect an inductance in series with
another inductance the total inductance is
increased. Therefore, 1f we insert an in-
ductance, A, as shown in Fig. 8, in series
with the aerial, we have increased the total
inductance of the circnit, and thereby
increased the wave-length, and this method
18 adopted when it is desired to increase the
wave-length to a value greater than the
natural wave-length of the aerial.

This added inductance tends to make the
open oscillating circuit of the serial into a
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plosed oscillating circuit; the more induc-
tanpe we add the nearer do we approach a
closed pecillating circuit. As already stated,
8 closed oacillating circuit does not radiate
to any appreciable extent; we therefore
reduce the radiating properties of the aerial
by adding inductance. There is, therefore,
a limit to the amount of inductance that
pan be so inserted into the aeral circuit.

In practice it is found that the natural
wave-] h of an aerial can be about
doubled without seriously interfering with
the radiation ; thus we have a simple means
of controlling the wave-length.

The frequency of the oscillating circuit
can be increased by reducing the capacity,
as already pointed out, and we thus have
a means of reducing the wave-length. 1f
we place a condenser in series with another
condenser, the total capacity instead of

rjmm'mad as might at first be imagined,
18 reduced Th-ereiﬂre. if we insert & con-
denser, as shown in Fig. 9, in series with the
aerial, the total capacity is reduced and the
wave-length 18 also reduced.

The amount by which we decrease the
capacity depends upon the capacity of the
condenser which 18 inserted 1n series, and it
it important to remember that the greater
the capacity which 18 inserted in series with
anvther capacity, the less is the reduction

'd )

Fig. 10,

SHORT CIMCUITING
BwITCH For
CUTTING OUT THE
CONDENMSER,
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Fig. 11,

of the original capacity; that is to say, by
inserting & small capacity in series with the
aerial we reduce the wave-length of that
serial far more than by inserting a large
capacity in series with it, because the com-
bined capacity is always less than the smaller
of the two.

Similarly, as in the case of inductance, the
insertion of a capacity in series with the
aerial reduces the radiation of the aerial, and
as a practical matter it is found that the
natural wave-length of the aerial can be
halved by this means. It will be seen, there-
fore, that the length of the electric waves
emitted by the aerial can be varied from one-
half to double the natural wave-length of
the aerial by adding a condenser or an
inductance to the circuit.

Fig. 10 shows an aerial with an adjustable
condenser and an ud]ust-ahia inductance
connected to 1it. frequency can be
changed, and uuch an serial is capable of
emitting waves of different lengths within
the practical limits mentioned above.

Fig. 11 shows a closed oacillating circuit
in which both the condenser and the indue-
tance can be varied, and is therefore an
oscillating circuit with an adjustable fre-
quency. The use of such a circuit in con-
junction with an aerial oscillating circuit

will be described in the next article.
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A Pawn in the Game

(Serial Story)
By BERNARD C. WHITE

CHARACTERS IN THE STORY.

CrarLEs SumMMERS.—Inventor and engineer. Son of the Vicar of Sotheby, and affianced to
G'wen Thrale, daughter of the squire.

GweN Tarare.—Charles Summers’ flancée, a bright intelligent and original girl, the idolised
daughter of the squire, and secretly a member of a Fabian Society.

M. Duroxt anp HErR BEULNER.—Foreigners, making a prolonged visit to England. Osten-
sibly belonging to the leisured and wealthy class with no particular aim in life.

Doss axp Suk.—Pedlars, for ever on the prowl, and the universally recognised purveyors of
village gossip.

Charles Summers, the only son of the Vicar of Snlhdi; is an engineer and inventor. His
peculiarities arouse comment a the villagers, utmrhhapu#waﬂﬁjeﬂ of 20 much
curious speculation that Doss and Suk, two itinerant pedlars, make it their business lo discover
oz secrets. They are, however, strictly warned off the ises. The only person " in the
know ™ is Gwen Thrale, Summers’ fiancée, a high-spirited girl, who often looks in to * help "
him in his work. Gwen is no unsophisticated Miss ; she has been a ioner af the Slade
School, and s secretly a member of the Fabian Society, and in this conneclion has become
acquainied with two foreigners, M. Dupont and Herr Beulner, who are discovered fo be visiling
the neighbourhood. These tivo men are apparently members of the leisured class and can afford
to tour abowt the counlry in a grey motor. On one occasion the molor comes to grief just as
they are passing Miss Thrale and her fiancée, who immediately go to their assistance. I'n this
way they get an introduction to the inventor, and then by means of the Fabian Society they

closer acquainlance, and finally oblain Charles’ invitation, through his fiancée, to visit
him in kis workshop. In the meantime they have chanced u Doss and Suk, and through
them have di a good deal about the inner workings of Summers’ wireless airship. But
Jor some reason or other they are determined to know even more, and lay their plans accordingly.

CHAPTER IV. (continued).

FEW moments passed, and then
Charles hurried in and leaned over
her shoulder.

* Now turn round that switch till it comes
over to that knob. Now you are in tune. Now
press that brass dot—don’t forget to watch
how the thing's going from the telescope.

“ There, hasn't her prow dropped ! Yes,
but she’s ing straight, and she’ll be into
the stable in a minute if you don’t look out.
Look, there's that button to touch—quick!
Oh, that's better, she just rising above the
roof. 1 made sure the poor little toy was
g-me for good then.”

“But, Charles, she’s going in a straight line.
She’ll be out of sight in & minute. Can’t you
make it go into a circle ¥

“Yes; touch those three ebony keys

marked 1, 2, 3; they'll bring her round.
Don't touch them too sharply. It makes
her jerk, and that doesn't do the machinery
III.}" E’ﬂﬂ'ﬂ-”

" Now what am [ to do to make her da
a figure of eight ? "

*“ Why, press that lever, and then touch
those three keys again. There, now, isn't
that all right? I can’t see; you must see
how she's gﬂm 5

“ Yes ; she's all right, but she's healing so.
Whntinmarhan.dgher?"

“ Well, make the circles wider. See—
play on the other notes on the higher key-
board, and now push in that little mickel
point that regulates the engines. Now, do
you want to send an electric flash i "

“Yes; so long as it doean't hurt the
machine.”
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*“ Well, when I say Go, release that lever,
and then jerk it back. There you are, that's
all right. How did it go ?

*“ Why, it sent out a terrific flame. Bat,
I say, I don’t think it would be very long
before I could pick this up. You'll let. me
have a practice or two, won't you, Charles,
dear? It would be so lovely if I could do it
all by myself. Do show me how to, and give
me & lesson or two. Can't I come next
Saturday ! I'll be very quiet and won't
disturb you a little bit. qﬂanﬂ}r I'll learn
quite quickly.”

With her head looking up at him, and
those grey eyes adding emphasis to her
Heijﬁﬁ?, what could (ﬁuﬂﬂ do but say

es.

But the trial trip of the miniature Summers’
airship had been witnessed by other inter-
ested spectators besides the little group on the
Vicarage lawn. Doss and Suk were trudging
through the heather on their way across the
downs to Chittingham when they first
sighted the phenomenon. Breathlessly they
watched its evolutions as it rode like an
ungquiet spirit over the dark masses of the
pine trees. Then they caught sight of the
fire balloon rising from the depths of the
valley and slowly sailing towards them,
while the unearthly hunter gave chase.
Presently came the flash which made their
old eyes mearly start out of their heads, as
the fact was literally burned into their dull
intelligence that they had witnessed some-
thing beyond the ordinary, something
wuugnrful, something terrible. In a fuddled
way they realised that some unlmown force
had been let loose that evening, some enemy
was stalking through the night air, but what
the exact interpretation of the phenomenon
might be it was beyond them to discover.
None the less their old bones were shaken by
the apparition, and Suk's long-drawn ex-
clamation, half groan, half sigh, expressed
the feelings of them both. :

But it was Saturday night, a time when
there was always good trade to be done in
the highways of Chittingham, for then the
week's work was over and the lads would be
out walking with sweethearts and the wage-
money would still be heavy in their pockets.
Such propitious seasons are not to be
neglected, even by pedlars, so with a ** Thee
be losing time, Suk,” Doss reluctantly

turned on his heel and made his way down
the hill. Then Suk made haste to shuffle after
him. but even more reluctantly, forevery now
and then he lo'tered to see if anything more
was to be seen. But the airship was the only
thing now wvisible, and as it continued its
solitary flight it might have been somne
exultant serial conqueror that had slain his
rivals, and now, 1n splendid isolation, was
revisiting the scene of his conquesta in all the
insolence of his triumph.

But as the darkness drew on and the way
became steeper the two old ple were
obliged to give all their attention to choosing
their path, and presently the pine trees
entirely shut out the sky. After a time they
emergeéd on the high road, but had only gone
a short distance along its dusky margin
when a large grey car slid silently by, the
two t goggle lamps flooding the whitened
h&dg%:l wi%hgﬁght. Pian the glow Doss and
Suk were silhouetted sharply against the
hedge, their eyes blinking as they sup-

rted each other, for they were made giddy

y the brilliant rays. Scarcely I:mgI the
motor passed when it stopped, as though
waiting for them to catch it up. They
shuffled along, prepared to whine a pitiful
tale on the offchance of a few coppers, but
their intentions were cut short. The car was
indeed waiting for them, and one of the
occupants was half leaning over the side. He
was the younger of the two, and as they came
up he held out & silver coin, which Dosas tock
with unbeuuminf alacrity. Then he spoke.

“ Can you tell us where we are ? Surely
we ought to be quite close to Sotheby 1 "

“ Thee be roight, sur. It be scarce ten
minits’ walk even for the laikes of a poor old
body like me, and with that great car ye'll
reach it slithy as blue lightning."

“Good ; but we shall have to Put up for
the night., Where's the best inn 7 "

“* The Granby Hotel does for the gran’
gentry, though it's * Chittingham Arms’ as
takes in the most of us honest country folk,
who be too pur fer feather beds.”

“ Well, then, we'll try and find the Granby.
It's down this way, T suj L

Suk nodded. i

* But there’s one thing more we want to
know. Whose is that airship which was just
now making big circles in b.ll:e sky above the
pine trees over there 2V

“1 dunno; but it's laikely be some of



Maister Summers’ capers. He be the Vicar’s
son, and they say as how he's a cracked "un,
but I don't believe no cracked "un could set
that turble thing sailing through the air
like some great Devil’s Bird, when the
lightning flashes thro’ the creetur's eyes
it be that unearthy it do make me old bones
creep. Us folk don't want no more n's
sons, or cracked 'uns, if they be all laike
Maister Summers.”

“ What does this Master Summers do ?
Where does he live 27

“0Oh, he lives at the Vicarage with's
feyther, but "e ha'a quare Little shanty all
on's own in the garden where he do sit time
an’ times rubbing ’is "ands through his long
"air—an’ 'e's as shock as me ole beesom—
or else "e’s messing sbout with tools as ye
never the like of.”

The airship had not yet finished its trial
trip, for Gwen was * practising,” and, at
this moment, she switched on the final flash
from the heat antennm. The result was a
brilliant lighting up of the sky, which the
increasing darkness intensified, and the
effect was not lost on the talkers in the lane.

“ But there’s another white flash. I
wonder what’s happened now | "

* Bome more Devil's tricks, you be bound.
A turble sight too much "appens when those
white lightings coom. The ugly eraitur chases
any manner o' thing that flies near it. It's
searce twenty minits agone since it caught a
balloon and burned it to nothing before you
could draw a breath out o' vour body. It's
noo doot it caught another just then, for
it's only when it's near to catching "em that
a glar light appears.”

“ 8o that's what the machine does, then.
It chases anything that comes near it. But
how can that be done, I should like to
kmow 7"

“ Ah, well, how's honest folk to find it
out ! Lord's mercy ! we do na want all the
parish a doin' o' Satan’s work an’ sending
up sooch like flying things to destroy harm-
less folks’ peace o' mind. One's enough—And
I heer's as how he tinkers about with lots on
other queer tack. 1've heerd, too, as how he
knows all about that wireless which them
larned folk an' the noospapers talk about,
though I've never struck on any that knows
sught to tell & body. I'd be swoorne there
beant nothing in it, and them science-
larnd men talk aboot it to make themsel's
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look fine, or else it's & rale gran’ secret that
they duran’t tell on.”

“ Then Mr. SBummers has got a long flag-
stafl set up in the garden "

““ Na, there beant no flagstaff, but thar be
a long pole sticking up from the roof of the
shed with wires stretched across to another
pole, as though 'e be thinking of making
telegraph lines, but e ain't got no forrader.
There they be slack as when ‘e first put
them up. It must be nigh some year ago.
But "e’s got something wonnerfu strange
yere in that room of 'is, and ‘e makes

wonnerfu strange noises when ‘e taps on’

‘is table. I'm sure, ‘e beant so cracked
as they ses 'e be. I'd lay my old pipe “e's
a limb of Ole Nic'."” TR e R

Other questions asked by the inquisitive
stranger failed to elicit further information,
so putting his hand in his pocket—a move-
ment Suk watched curiously from the corner
of her eye—he ended the interview by saying :
" Well, all you've told us about Mr. SBum-
mers has been very interesting ; but I think
these experiments are dangerous to the

ublic, and the authorities should be told.
ﬁut though you have told us a great deal—
and here's something for your pains—it
wouldn't be quite sufficient to make a case
of, so if you keep quiet and can find out
anything more about these e:perimant.u
we lINpa.y you well for your help.”
na; ye'll be bringing on us to the
coorts, I can see,

“No, my good woman, we should do
nothing of the kind. There'd be no need
to say how we got our information, so you
needn’t worry about that. I don't know
vour name now, and I need never know
your name, so your part in the affair would
never be known. But some more news
might be useful, so if you can get us any
we'll pay you well forit. Five shillings each
time you can tell us something fresh.”

* But where shall we find ye, sir?"

*“ Oh, there'll be no difficulty about that.
You'll often see us driving about in these
parts ; we shall be down nearly every week-
end to Chittingham, and we'll make a point
of coming round this way sometimes, so if
yvou keep a look-out you will be able to come
across us easily enough.”

“Yeery good, sur; an' thank ye; an’
if old Suk can't get noos, whey then nobody
in Chittingham can get it for ye. [I'll find
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out when I larn anything more sartin’
about Master Summers. Thank you kindly,
sur. Gu'm."

With that the two old vagrants started
towards the village, while the grey car and
itse occupanta continued its way, and was
soon swallowed up in a cloud of dust. For
a long time Buk continued to rub the two half-
crowns which had been given her between
the horny palms of her hands. Such a sum
to her was a small fortune.

“ Them folk be real anxious fur noos,”
ghe remarked as she tossed them on the

und to see if they rang true. " An' demme
if old Buk cannot geet 'em sum moore,”
she added as an afterthought as she picked
them up and put them in her wallet, She still
owed the Vicarage people, and Charles Sum-
mers in particular, a grudge for her rough
treatment on the occasion of her last viait.
With that disproportionate view, which so
often comes of solitary reflection, she had
magnified a little roughness into a great
insult, and the conversation with the occu-
pants of the grey motor-car had added fuel
to the flame. It made the old indignation
smart mtule.rnb]y now that she felt she had
the opportunity to pay off those old scores,
It would not be her fault anyhow if & few
more half-crowns did not come her way.

CHAPTER V.

Lmvivg THE Twia.

The lecture room in Kensington was
ready for the evening's entertainment.
The rows of chairs, like a gaunt and imposin
array of ribs, were not yet t:lﬂthedp
hum:gg and the apuknra h.t-fl:-m
looked dreary and discomfited with only &
red baize tablecloth and the glass and water-
bottle to adorn its vacancy. But while there
was yet & good half-hour before the lecture
opened, enthusiasts began to arrive,
mostly young women 1n skimpy gowns, with
lean collarless necks stretched out in wsthetic
and revolutionary vehemence. After a
time there entered a typical Bohemian in
glouch hat and his Inverness cape escorting
two companions, the one short and dark of
the towselled hair, the other clean, neat,
spruce, well liking. The Bohemian motioned
his friends to make their way along the gang-
way while he talked to an attendant, and as
they sauntered along, choosing what seemed
to them a likely position, they were easily

recognisable as the occupants of the grey
motor. Evidently they were expecting
great things, for Dupont was nervous, and
showed it by tugging his moustache, while
the pink and white complexion of Beulner
was more flushed than ordinarily. With
extreme care they settled themselves 1n
their seats, and then started a conversation.
This must have been of some interest, for
they leaned closer and closer towards one
another till at last their heads almost
touched. Dupont was certainly en

in his topic, for his hands began to demon-
strate his theme. They closed together,
they were parted, occasionally his right
hand would rest on Beulner's shoulder.
Then the plump, short fingers would open
and close, sometimes they would seem to
be struggling with a difficulty, then they
would be smoothed out, as if it had been
overcome. Oeccasionally both hands would
be clenched, or he would grip them together
a3 he bent forward, All this time his excite-
ment grew till at last he gave a chuckle and
exclaimed loudly, * Et nous altrapons ['ots-
eau /"' while he rubbed his palms together as
if in foretaste of a triumph. Beulner seemed
hard to convince, but after a time he appar-
ently gained fresh insight into the older man’s
argument, for he, too, became excited. But
his . friend's exclamation, however, caused
him to realise his surroundings, for as he
glanced round to see the Bohemian standing
beside him, a shadow of annoyance or con-
fusion passed over his face. It was so
momentary, however, that npeither of his
companions observed it, and the small
talk, interpolated by the intruder, enabled
him to forget his self-consciousness.

* Well, my friends, and so you catch your
hare, then cook him. That's very nice, but
I should like to know what it was all about :
for though [ am a Fabian, I don’t believe
in social anarchy, and you look as though
you intend to overthrow thrones and
potentates.”

Dupont immediately set himself to dispel
such an illusion.

“ Oh there, you artists, your susceptibili-
ties are so fines ; and, indeed, all you English
imagine such horrible thmga Why only
yesterday a funny old josser, you call him,
at Hampton Court, was telling me all about
the spooks there. He was ver-ry much in
earnest, for his eyes faisaien! des grands Oes,
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and though he tried to laugh when he told

me the tale, I saw the terror, for the ghost’

of poor Katrine was upon him like an evil
ays. Bo then you. You think me anarchist;
me the most respectable man of society, m
who have more to lose by Socialiam than
the most poor have to gain. Ok comme
vous eles droles /| Come and sit down and I
will tell you all about a Little idea we have,
the most charming in the world. You say
we shall meet Misa Thrale. Well, we owe
her a little acknowledgment for much kind-
ness. Only the other day herself and her
fiancd did help us when we were in much
trouble. Do you know I told you all about
how our motor-car tumbled into a ditch,
and she and, I forget his name, helped us.
Therefore, why not let us give a leetle
dinner in her honour after the lecture. You
can preside, you can be host. We will pay,
and it will give us the opportunity to give
her proper thanks when we ask her health
over a of wine. Beulner agrees very
much with this proposal. Don’t you think
it's & good idea, and if only we can get Miss
Thrale to accept we shall be most happy.
Do you persuade her, or, if she will not come
alone, you will know some lady perhapa
who can come with her. Bee, mon ami.
Mon ami considered the question, and
thought the idea not bad. Miss Thrale was
s favourite and good company, besides there
would be a chance of asking another frtend
(" Amie ") or two, and of making a little
impromptu festival, such as the soul of the
artist loves. He, therefore, commended the
idea, but emphasised the necessity of finding
one or two ladies to accompany Miss Thrale.
In the meantime the empty chairs of
the auditorium had gradually filled, and the
“early "' enthusiasts were augmented by
the ° interested,” and these were being
quickly supplemented with the * curious ™
and the “ general " audience. In fact, it only
wanted five minutes to the scheduled time,
when the élite, the cognoscenti, of the company
were due to take their seats on the platform.
The eyes of the three men began to wander
over the audience, the Bohemian to find
out the other two who were to make up the
dinner party, Beulner and Dupont to
discover la belle samaritaine, asa the latter
had elegantly described her. Just as the
hands were pointing to eight o'clock she
appeared with & companion, and began to

look hastily round for a vacant seat, Dupont
was prepared for this, and hastened forward
to meet her with that exquisite bow of a
Frenchman, which 18 a combination of
homage, flattery and audacity. He told
her that he had forestalled her coming, and
had been bold enough to reserve a seat near
his party. Would she occupy them. There
were two il she cared, and he would be most
happy. She would be able to see and hear
the lecturer to the best advantage. Gwen,
who had guessed how things would be, but
had hoped that fortune might have ruled
otherwise, could not very well do anything
else but accept. They were taken tg the
seats reserved for them, and ﬂmba.rn.amng
preliminaries were cut short by the opening
of the debate. Then any misgivings she
might have had were overcome in the
interest of the subject under discussion.
The arguments of the speakers were bril-
liant and ent.hnsiaat.-ic, for the Fabians know
how to organise debates. Fervour is not
wnntmi:t their meetings, and the whale
atmosp was soon electrified as only
whole-hearted zeal can
economics into life. Gwen felt it. It
stirred her blood. It kindled the spirit of
adventure which was easily awakened in
her. Her sparkling eyes and flushed face
showed her excitement, and before the lecture
was at an end a whole whirlwind of excite-
ment possessed her. All this was not lost
upon Dupont. With an insight, which is
not uncommon in Frenchmen, he gauged her
disposition, and knew exactly how best to
make his proposition.

“ Oh, Miss Thrale, this evening has been
magnificent. [ feel that I want to be a
Socialist, a martyr, a hero, & propagandist ;
and I can be none of these. All that is left
for me is to put on my overcoat and to
chase an omnibus. But I don't want to do
these things. There is no fun. It has nothing
of la joie de viere. But I know what we can
do. Permit us to make a little dinner in
honour of the affaire of your recent kindnesa.
My friend here knows all the ropes. Will you
ba my guest for Just one little hour, and will
your kind companion accompany us, while
my friend has another lady whom he wishes
to come, too, so that we can all finish up in a
proper way so pleasant an evening 1 "

0f course Gwen had excuses to make,
She must get home, and if she were any later

uicken politics and
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the 'buses to Bayswater were few and far
between.

““ Oh, but Miss Thrale, dere is a taxi, which
will take you to the door in a clin d'eil.
Then the "buses at Bayswater could go hang,
and your friends will still be surprised to see
you so soon. We will not be very long. We
will be as short as you like, but permit us to

ou this compliment which we suggest
and we shall both be infinitely happy for the
honour."’

What was there to say ! Gwen’s com-
panion was a ble to the enterprise, the
““amie "' of the artist had been brought up
and introduced, and was already drawing on
her gloves in preparation for a speedy
departure. Without making a scene Gwen
could not very well get out of it, besides in
her heart of hearts, although entirely

against the dictates of reason, she quite
agreed with Dupont that it would be a good
ending to the evening. She allowed herself
to be persuaded, and so fate brought another
adventure to the adventurous.

The question of where to dine introduced
& vivacious discussion amongst the party.
Finally the Coventry was decided upon.
Then how to get thers. There was only one

ihle solution to this question. A taxi
cab. But there were too many for one taxi
cab. Two taxi cabs would make the party
three in each—most unsatisfactory. The
thing was to be done in style if done at all,
so a third was chartered, and the little party
paired off into the several vehicles. In spite
of Gwen's instinct to avoid Dupont for a
partner, and certainly without any marked
effort on his part to secure the result, she
ultimately found herself seated by him in
the taxi, which was skimming along the
wide streets of the metropolis. She
was dissatisfied with the situation, or, rather,
she felt disinclined to throw herself into an
adventure which would, under ordinary
circumstances, have been very much to her lik-
ing, but she was, above everything, a creature
of circumstances and quickly influenced by her
aurruumlmg,s, so that before she was well
aware of 1t she was already reconeciling
herself to the inevitable, and that waa but a
short step to becoming interested and
vivacious once more. Besides, Dupont was
irresistible. He was a man uf culture, of
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infinite worldly wisdom, & keen observer of
human nature, and, above all, mew how to
make himself fascinating. He knew exactly
how to trade on his foreign origin and
accent. He knew, too, how to draw his
companion, and combined with this he knew
how to lmt.en without saying a word, merely
expressing his sympathy by little gestures,
a raising of the eyebrows, a motion of the
hand, even the attitude he assumed would
emphasise his interestedness, and there are
few people who are proof against a good
listener. At present, however, he was
reconnoitring ; groping, as he would say,
d tatons ; carefully avoiding any line of
cumersa.t-luu. that would be hkely to divulge
the ultimate issue of the conversation, vet,
like a skilful general, he was directing the
flying columns of his speech. He wanted to
E.?Dlg the main action for the present, as
there was & chance of the conversation being
broken off at an untimely moment, when it
would be difficult to remew the attack
without his purpose being observed. He
therefore kept his subject well within
bounds, and contented himself with by- plajr,
but at the same time he lost no opportunity
of opening up avenues of approach, so that
when the exact moment arrived he might
bring the whole battery of his eloquence to
assault the secret citadel and break down the
barriers of Gwen's reserve. Like a Wellington
in this conversationary encounter he kept
his watch in his hand, timing the moment
for commeneing preliminaries. Gwen by this
time was talking fluently. Together they
discussed the merits and demerits of SBotheby
and the beauty of the surrounding neighbour-
hood. Dupont graphically described the
Granby Hotel, he imitated the buxom house-
keeper who would drawl when she spoke of
the "' gentry " and whose one purpose in life
seemed to be the destruction of flies in their
myriads and the consequent strategic dis-
position of fly papers in the most unexpected
places throughout the Granby Hotel. Gwen
laughed heartily at his vivacious descrip-
tions, and Dupont noting that Hyde Park
Corner was reached and that they would not
be long spinning down Hegent Street,
enlarged on the subject by giving his
hearer & description of herself as he had
received it from the mouth of Mrs. Bundross.

(To be continued.)
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Our Bookshelf

* La TévfonrapriE sans FiL,"” par Leon
Van Aerschodt, attaché a la bibliotheque de
I'Observatoire royal de Belgique. (Brus-
sels : Veuve Ferd. Larcier, ads.i;lt-aur, 0.50 fr.)

This small volume comprises only 27
pages, but by judicious selection the author
has given an interesting account of the
development of wireless telegraphy. His
work differs from others dealing with the
subject, inasmuch as it is not a practical
treatise, nor does it describe systems or
apparatus. Mr. Aerschodt has given a
review of a remarkable discovery in a style
which is at once interesting and instructive.

. L *

“Tae BSea Moxarcm,” by Percy .F
Westerman. (London: Adam & Charles
Black. 3s. 6d.)

Mr. Westerman has set himself a task
which is beyond his power, His aim has
been to write a story of thrilling adventure
for boys, introducing all the latest novelties
of sea craft and armament, to say nothing
of anticipating the future, and inventing a
good dusm of complicated machinery, which,
if it confuses the mind of the reader, has at
least the merit of bringing about more
than one dramatic situation in the course of
the story. The hero, Gerald Tregarthen, is
a young naval officer on board a mysterious
Buper-Dreadnought, the Olive Branch, which
is o and commanded by a certain
Captain Brookes. Captain Brookes main-
tains that he has a special mission—to
eliminate warfare. By means of a “ poten-
tial electric fluid " he is able instantly to
destroy a fleet, and his idea is to exterminate
the ships of all nations who persist in at-
tempting to settle their differences by the
arbitrament of the sword. In his efforts in
this direction Captain Brookes brings his
ship through several vivid, exciting scenes.
He is proclaimed outlaw by the Great
Powers, but evades capture in a most
masterly way. Finally the Olive Branch
arrives in the nick of time to save the British
fleet from disaster at the hands of a powerful

European alliance and turn defeat into a
glorious and final victory. Throughout the
tale wireless telegraphy and telephony play
a conspicuous part. But the whole story is
unconvincing. Even the school-boy wnll
recognise that the author has allowed him-
self to overlap the bounds of ihility, and
humadamnlnrgendemnmfnnthemedu-
lity of his readers. It is a pity, for Mr,
Westerman has a pleasant style and writes
briskly, while there is no gainsaying that he
has plenty of imaginative power and his
knowledge of naval affairs 18 considerable.
If he were to write another book and exercise
more control of his pen, we feel sure that
the effort would repay him, for the number
of good writers for boys is lamentably few.
As regards production, the book is wonderful
value. There are 227 pages of clear readable
type. There are 12 admirably drawn illus-
trations by E. 8. Hodgson, and the whole is
bound in & strong, sensible cover. But a
word ghould be said for the cover paper,
which displays a brilliantly executed scens
of & naval battle.

Books to build a battleship. It sounds
as extravagant as " nmew lamps for old.”
But let us be dome with dark sayi
and set the facts of the case as con-
cisely as may be. Early last year the
Swedish Government decided that it was
impossible to carry out a plan of warship
construction which had previously been
arranged, and was to include the completing
of 8 warship belonging to the “F" type.
This would have given the Swedish navy
o vessel larger than any she at present
possesses, and the necessary curta’lment of
armament expense roused the whole of
Sweden to an unwonted pitch of patriotie
fervour. Meetings were held all over the
country,and it wasdecided practically unan-
imously that whatever happened Sweden
was not to be disappointed of her warship,
A national subscription was started to raise
the sum necessary for i1ts conatruction, and
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this was no light task, for the estimate put
down the cost at about 12,000,000 krone.
But Sweden was not to be put off in her
ambition. A hundred expedients were de-
vised for raising the necessary money, and
the enthusiastic response tu the call on the
nation's private purse resulted in a subserip-
tion het which totalled more than 16,000,000
krope, or 4,000,000 krone above the
amount actually required for the specific
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reproduce & facsimile of the flyleal which
bears the inscriptions of Mr. Marconi and
Dr. Sven Hedin, besides that of the
author. The work is still in publication at
the price of £1, and contains some 900 printed

pages.
Dr. Sven Hedin first contributed his
inscription. It is in SBwedish, of which the

following is a somewhat free translation :
* Asked by the author to sign this copy

purpose of of his book,
the fund. which isin-
Such a sum tended to
works out at f be sold for
i | Bt ol am B e
the popula- lefin'n &l for f,d-r Foa Lo to huilf a
tion, a re- — : P warshi
i Mo YA PEAR ﬁ.’“;'z..-./ﬁld.._ T s--..-.u'.'....:"-.-'-'.‘ ok th!;
testimony to A Aerfor A ;‘“‘/‘"*‘*‘}"" fon fan g Bwedish
the PP Ao WTlel” papinsts . fon f Lo, ey, 4 s
ism © B s c 7 4 grea
Swedieh o /ﬁ:ad-fh "2" éﬂf“""’" : pleasure to
Aader L R i R iyl
mhemﬁu l:lle- fi"’*"““/é‘" Ml ot doriir A2 Ao Hardn with ﬁhi
vised for rais- /mmré-w'ﬁ.ﬁuh/#u-- M#mm author's
ing funds was M_ﬂ-%t_u_’?.__ request.

a book auc- ., * Btock-
tion. 1t took Grmd- S P Al Aeee: holm, the 3rd
place in the 5’*;:‘;;‘__ 4_.,"_?,_,:.-:,- - P A of March,
chief hall of R ¢ :ﬂﬁ'_,u:--"’-": > :"'- IE!E'.

i}i{h:::!i; jming "f_ ﬁf—: e g e e ST LI}EE:;tN."
Stock h 0 l m, ff,....#---ﬂ—-'- ,ﬁ"; ';'}" s h!;r, M E:.:
and was itself '-_/’:,;',..;,.-...--... e . coni, follo
an event of ing the lead
much import- ,ﬁ\ of the bril-
ance in the orE4 =T liant explor-
annals of er, also added
literature. All a brief mes
the books sage before

were provided by wnotable authors, who
themselves wrote inscriptions, or added
asutographs to the volumes, so that it was
a unique collection which was put up for
auction in March last year before an as-
sembly which ineluded all the best-known
members of Swedish society.

The book which brought the highest Pr":re
was one on “ Wireless Telegraphy,” by
Mr. Thor Tharnblad, and 1,300 krone, or
about £72, was the sum paid by the pur-
chaser, Countess Wilhelmine von Hallwyl,
who has graciously permitted us to

signing his name. It is in Italian and
reads :

“ 1 have been informed by the author
of this work as to the pur for which
this copy of his book on Wireless Tele-
graphy will be sold—that is to say, in order
to augment the funds, contributed so
generously by the public of Sweden, for
carrving out a work of national import-
snce. [ have therefore the honour to
follow the example of my friend Dr. Sven
Hedin, and to append my signature.

“ GUGLIELMO MaRCONL"”
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The Year-Book of
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The only compiete work of
its kind ever published.
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the International Convention, 1912, and a list of the world's
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PRESS OPINIONS.
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Times.—* Of value to those interested in the subject.”

Liverpool Journal of Commerce. __** At once takes its place as the standard work of
reference on the subject of Telegraphy and Telephony without wires.”

Price 2/6 net.

By Post 2/11

FIRST LARGE EDITION ALMOST EXHAUSTED. ORDER EARLY.

From all railway bookstalls or from The Marconi
Press Agency, Limited, Marconi House, Strand, W.C.

Please mintion " The Wirdliny World " whem wrifimg fo Addvgrfivery
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Contract

News

The following vessels have been equipped with Marconl Apparstes during the past moath.

Orwnam Nams of Vool Tnstallation. Ramarks
i emergency set || itk ke Boly Budls bitaet
Grand Duchess Maria - tins
The Canadian Pasiflo Rail EWN of A | Pamenger betwesn V. and Japan in
WA na | TR0 ar
4 " | connection with the C.P.R.
Groonshields, Cowie & Co. Inquﬂmlpﬂm- "
Jumea Chadwick & Bons Drumaliffe o %Mm'lﬂ h'l-'m Liverpool and Buoenos
Trinidad Shipping and Trading | Maturs - Travelling betweon New York and Trinidad
Th'u:u.h‘ m'.thh'uitu.rp:r.
tml\, ¥ Mr " T
mlayumgu... Cambrian ., vomels carry o limitad pumber of
" " . Fhiladelphia G ﬂ-anm rt between
|f Bnnnni"-'rmm:-hh
Thﬂ'ﬂ-ﬂl' ‘:h. fﬂﬂ" ® T -
The Norfolk and N. American | North Poind - '|-nﬁ’. of an order to equip this line of
i " " Bouih Poini. . . 7-§-hiﬁ Wmhﬂ;lﬂﬂuﬁ
Farness, Withy & Co. Lokt T : Enppdlnpmnlm fixed destination
Kanswha | . e , DO &
The Whits Star Line Ceramic i r {ﬂMLm Liverpool and Australis
The F. & 0. B.N. Co. Nallore 4 i | Travelling in Eastern Waters.
Tha British India 8.N. Co. Manora e | Passenger vessel botwesn Caleutta, Rangoon
: and the Btraits
Tha London & 8.W. Railway | Cossres s - }P . iim G | Taland
L1 ] L L1 m LI I it
CJ Barris&Bon .. .. | Demof Rathoen .. | § kw. and apia
BmBrgenoy set
The Hall Line g‘,-,:f, i o * Part of largs ocotrsot to Gt this lins of
R e OO n
& o Cﬂy#m 2 T passenger vossels. Thu:rmmﬂgudh
" W & Eﬂ"ﬂr Hﬂh-l'ﬂl‘ ra e “mrmmm I"“FH}L Bom I- and
okcnall b |
h ¥ E‘B:‘m T va E-m :: T = : ! I_:‘ 'im Wi BeTvion,
T'i(lhT]-nl and Tess Bhipping | Now Londoner T Cargo vemsal carrying limited number of pas-

sengers betwsen London and Newosstle,

T

equipped the fellowing vesscls.

La Bociété Anooyme de Tmmﬂh sems Fil have

Dwoem. Name of Veassl. Installation. | Call Lottern. ! Port of Registry.
Naam .. o | Oosterdijk .. 14 PGX Rotterdam
Norske Amerika Linien | Kristsaniafiord Iy LCK Christiania
-lu[;udun Tug and Salvage | Adas i 14 PIB _ Amsterdam
RLO Volirath Tham 1 8FV | Pites
The following vessels have h-- -uuippnl I'.l:r Iil D-H:H:l. Co.
Ownem. MName of Vesarl, Call Letters. Remarka
Rickmers Andree Rickmers .. | DND -
DAP.G, Terumaeh .. . DTC Acoounting through the Debeg (o,
- Promelbeuas : DOP iy
The Hansa Line Imkenturm ., DIM —
" " Mfﬂl D] ==
LL] FE K_‘bj'df = DK.T =
o i , Beichenfely .. DXR —
The Hapag o | Boamia - o DRZ Cargo veasal
# - . | Armenia E DXM Cargo veasal
The Kosmos Lina . . | Sakbarak 4 DYD -
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HINTS FOR AMATEURS

An Experimental Station.
By H. W. Pork.

T is now a little more than two years
since 1 commenced to experiment in
wireless telegraphy.
The first thing I made was a single slide
tuning eol, and 1 wound it on a 4 inch
cardboard tube 24 inches long, with 18 gauge

TRANSMITTING,

&,
}:::a

ey
LRI

dee. wire ; I still use this coil as loading
induetance for my loose coupler.

Quickly followed an inverted aenal about
120 feet long, on a 28 feat mast, at the end
of the garden, the home end being fastened
to the eaves of the house,

Other apparatus consisted of electrolytic
detector with potentiometer and a small
variable condenser. I also made a change-

over switch with two serews, which stuck

The Interior of Mr. Pope's Operafing Room.

— —_— = — = e

through a piece of wood and dipped into
two sets of mercury cups for sending and
receiving ; and lastly I came across a pair of
indifferent "phones for 1s. 6d., but they were
good enough for the half mile I wished to get
signals over.

Later came the inevitable motor-coil,
direct coupled helix, small home-made tap-

SECCIGE

L. L8

ping key, and my solitary accumulator, but
the spark gap was a thing of beauty in my
eyes, § inch spun brass balls, highly polished
and nicely lacquered ; but it was soon dis-
carded in favour of zine electrodes, which
I found did not arc so quickly.

About ten months of experimenting with
this small set, and sundry conversations with

ople more advanced than myself, brought
ﬁ:;m-& to me that my aerial was not high
enough to do wonders
with, so with the colla-
boration of a local builder
I erected the nt one,
It is 656 feet high to the
top of a mast on the roof,
with a 45 footer at the
end of the garden; the
lead in is taken from the
far end and brought back
to the house, where it
enters the out-bmlding
which serves for both
cabin and workshop.

The total length of
aerial 18 230 feet down
to the earth connection,
and I find this form of
aerial very efficient both
for sending and receiving,
It consists of two wires
only, and there is, of
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course, not so much capacity as if I had
four; but then it is long, and there is a
more symmetrical distribution of power.

My new apparatus consists of the old
single slide tuner done up, and now being
used as loading inductance, & loose coupler
with primary outside, wound with 20 gauge
dee. wire, and tapped off into four sections
on & 5 inch cardboard tube 5 inches long,
secondary which is hinged to loosen coupling,
is wound with 22 gauge dee. also tapped
into four sections on a 4 inch cardboard tube
4 inches long. Aeral tuning condenser
made with tinfoil on one side, and sliding
zinc on the other, insulated with old }-plate
negative glass, and the whole clamped in a
wood case with ecardboard strip separators
where the zines slide in; a pointer is at-
tached to the zines, and travels along a
scale which is quite arbitrary, but forms a
useful guide for future adjustments.

The detector tuning condenser is similar
to the aerial tuning condenser, except that
at the back there are four paper-insulated
fixed condensers capable of being put in
parallel with variable condenser by means
of a small four-way switch.

I now use a zincite-bornite combination
detector which is proved to be about equal
in sensitiveness to the best of silicon detec-
tors, but much more hardy, and if open
circuited on both sides close-up seldom goes
out of adjustment.

My sending gear consists of } kw. trans-
former of my own design and construction,
giving only 3,000 volts across secondary,
but I find this low voltage quite satisfactory,
even with a large amount of low-frequency
inductance in. I am usng a non-syn-
chronous rotary discharger of the treadmull
type, with flat blades, driven by a small
6 volt motor working on d.c. from accumu-
lators. [ also have a Marconi type sliding
jigger and primary sliding inductance as
used on the 1} kw. set, also glass plate main
condenser.

At present I can only use one wave, viz.,
450 metres, but when I have made another
similar condenser to put in series or parallel
I shall be able to produce 300 and 600 metre
waves, which will give me more flexibility
in cases where the station | am working to
158 jammed.

My best-known results at present are as
follows :—sending 22 miles to W. Malling in
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Eent, and am at present experimenting to
St. Albans (30 miles). Reueiving—-—l get
Soller, Marseilles and all French and English
coast stations.

In conclusion, 1 have to thank the Mar-
conigraph for much useful information and
interesting reading matter, and wish it
every success in the future under its new
title.

AMATEUR NOTES.

HE Postmaster-General has allotted

I the code letters XBS as a special

wireless code signal for Boy Scout
Troops.
o * %

It has been proposed to form an Amateur
Wireless Club in Newcastle-on-Tyne, the
objects being to secure a club-room, hold
meetings for wireless experimenters’ benefit,
and generally bring together all interested.
Intending members should send their names
to Mr. Chas. M. Denny, of 24 Eversley Place,
Heaton, Newcastle-on-Tyne, who proposes to
arrange a meeting of those interested.

We have great pleasure in publishing on
page 274 an article from Mr. Pope, who is
evidently an ardent and enthusiastic ama-
teur. We congratulate him on the sensible
design of his apparatus and circuits, and
even more on the extreme legibility of his
MS. and the clearness of his diagrams.
O & sic omnes ! His literary form is perhaps
gomewhat breezy for a technical article,
reminding one, indeed, a little of the epis-
tolary style of the well-known * Visits of
Elizabeth "' ; but it is eminently readable.
We are a little uncertain as to his transmitter |
the origin of that slternating current at
200 volts seems wrapped in mystery. And
for everybody's sake we should recommend
him to put in an air-core protecting ** choke "
between his oscillating circuits and his low-
frequency transformer windings.

L * =

An interesting gathering took place at
Bournemouth on June 10th in connection
with the 1st Parkstone Troop of Scouts,
the occasion being the inauguration of an
electrical Morse signalling apparatus, the
wift to the troop of the District Secretary,
Mr. Alan Fletcher. Sending and receiving
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stations had been installed in the large hall
and the smaller hall, which is the Bcouts’
" guardship.” The Mayor, who is Assistant
Sea Becout Commissioner for East Dorset,
sent through the first official message, * Are
you prepared !’ and afterwards formally
took over the apparatus on behalf of the
troop, and expressed their thanks to the
donor. The 1st Poole Troop, under the
direction of Mr. W. E. Tydeman, attended.

* . -

The Birmingham Wireless Assogiation,
which has a membership of over 80, has met
with cordial support from local amateurs.
A club room has been obtained at Geoffrey
Buildings, John Bright Street (entrance
Bevern Street), the aerial has been erected,
and the room itself is being fitted up in a
suitable manner. The aerial is divided into
two similar 5:'.\[13, which may be used as one
or independently, and this arrangement
should very useful for testing instru-
ments such as 'phones, coils, electrolytic
detectors, ete.

Although st the time of writing the silence
room 18 just nearing completion, no instru-
ments have yet been installed, but several
meetings have been held. Mr. J. J. Shaw,
on¢ of the society's keenest committee-
men and the well-known seismologist, has
addressed & meeting on * Home-Made
Apparatus,” and gave his sudience a great
number of useful and practical hints in the
construction of the same.

A meeting which evoked much discussion
was one at which the vice-president, Mr. W. F.
Baxter Bartram, spoke on “ The ervction
of a good receiving station for £3.”" Another
most interesting evening was spent wher a
member, Mr. R. Robinson, of the * Royal
Engineers Wireless Section,” gave the
association hints on learning the Morse
code, practice at low and high spceds of
reading, and explained the routine of ** ship
and shore” messages. Forms of appli-
cation for membership may be obtained
from the secretary, Mr. J. B. Tucker, Brent-
wood, Bolihull.

At & recent meeting of the Derby Wireless
Club accounts were given by Mr. 8. G.
Taylor and Mr. A. T. Lee of experiments
carried out this and last summer with

various kites and small balloons, to which
“ aenal " wires were attached. When about
100 yards of wire were taken up the received
signals were considerably louder than on
an ordinary serial. The natural * wave-
length "' of the wire appeared to be consider-
ably lesa than that of the ordinary honzontal
aerial, presumably owing to absence of
capacity. The chief difficulty consisted in
obtaining a satisfactory *‘ earth.” In the
experiments last summer at the seaside, an
excellent ' earth "' was easily obtained b

trailing a few feet of wire on the damp sand.
Inland, however, different arrangementa had
to be made. Asinglewirelaidalongthe ground,
orina brook, wasnot found to be very efficient.

* ® ]

Mr. Taylor also described some experi-
ments in which Induction Coil Secondary
Sections were used as receiving oscillation
transformers. The flat discs were tapped
off for 600, 1,800, 2,100 and 4,000 m.WL.,
and gave very satisfactory results. He also
exhibited some small wooden discs with &
groove at the edge, in which was wound
several layers of wire. Used as a loose
coupler, Cleethorpes could be heard with the
disca 6 inches apart, and, in series, Clifden.
A * double-acting cartwheel jigger ” might
be obtained by placing a primary disc be-
tween two others. The * cart-wheel jigger "
effected a saving not only in space but also
in wipe, a8 considerably less was needed
than in the usual single-layer tuning coil.
Signals from all the large stations were as
good on the discs as on the ordinary type.

—_———

A young Kentuckian recently sued a
telegraph company for the loss of his
sweetheart, $1,999 being the value placed
upon his wounded feelings. He telegrapherd
to his intended to meet him in Louisville for
the wedding ceremony, but the measage she
received called her to Nashwille. Bhe went
to Nashville and waited, and he went to
Louisville and waited. Her disappointment
was followed by anger, and she would not
listen to any explanation. She thereupon
broke off the engagement, and the discon-
solate young man calculates that it will
take about $1,999 in money to re-establish
his former condition of mind.—Telegraph

& Telephone Age.



Tur WireLEss WoRLD

277

QUESTIONS AND ANSWERS

Readers are invited lo send questsens on technical and general problems thal arise

sn the course of their work or in their study. To enable a reply to appear in the

currend number such questions should reach the Edilor by the 12th of the month.

Correspondents are reminded that all letters must be accompanied by the full name
and address of the writer, otherwise their questions will not be answered.

G. C.—Denign of Receiving Station.—I proposs to ereot

& mooad alation, but before ing the wvarions

[ should i opinion upon my scheme. Am I right
in sapposi as 1 have so moch adjustment capacity
in oironit—assoming, in the Aret that the

oonnections, oto., s soundl—a veriebls condenser @ un-
neomeary T So far, [ have a two.phase * jigger " in mind,
the dimsnsions of whioh are as follows imary—{oi
12 inches long, 0§ inohes diameter, § 8.W.(. ; ons layer cach,
ML § inohes o 8 inchea dinmotor, 30
S W.G. (sdjustable). TIs this all right 7 Is the idea of &
two-phases “ jigger " feanible at all T T notice that Marconi
had one in conjunction with san ondinery coherer, but I
hare not heard of coe with & crystal detector.
Anmoer, —A warinble condonser is nearly always advis-
abla, becsuse it can bo wariod continuoosly instesd of in
* stops,' s is caso with & varisble inductance. If the
lattar is mads with & slider making contast on the bared
wire of the turns themaselves, contact is apt to be onrelisbls ;
whils if sontact is made on tappings, one either has to
have & mobti of tappings or else big " stepa ™ in
adjastment. A two. jigger & feasible ; we have
it with soms sucoess for o but aue with
the ponnsotions shown by you, which are not quite right.
The Marconi coherar-jigger had ita seco in two parts,
aa you show ; but the two parts were jo at the centre
by & fxsd condenser. The whols waa so designad that a
half.-wara !uhrnudinih;im h-upul'_mmﬂ-lu
each end, and & nods st the coharer
waa connected across the eads, therefore got the

Are uBing, s we
i aa carborundum, which reqoires &
—oould then go to the two mid.points of the
s with telaphones in series.  Your !ua;ipr:muy

aho long a8 you mention, which would ocou
the whols lsogth the secondsry ; it should be quite
short—two narrow oolla, one on sither alde of the sentral
point of the ssoondary, would be best ; this leavea the ends
of tha ly free for the potential loope.
M sourse, the inductanse which you lose by thus redusing
your primary must be mads up by extemnal tuning induot-

L 1uli 8

N, H—=4 Tuning 'mduciance. =1 winh to make & looss-
eoupled toning inductance, using n luad ccil of 380 fest of
No. 20 wire. Kindly give me particulars of a auitable
jigger, giving quantity and gauge of wire and number of
ta on primary and secondary ; also sizes of variable

I wish to tuno to 4,000 metres, My serial
is 150 feet long, sod [ am wsing ¢ detectors.  In
giving mize of variable condensers, kindly give me arcs

and number of vanes. Note that T want thuhﬁﬂj' and
sspondary ta off : I do not want to oee ali

Answer. — 1 —as wo shoukd judge from the Mm;:f ﬂz
lettar—you ave taking up ** wircloss " o i wo
in unrzju:pdrjl;. the h-ulthin,g“nnﬂu for you s not
Lo give the answers you ask for, bat to show T;n how you
should set about finding out for yourself. FOU wore
setting to work seriously to leam a new language, you
m;hlnntbeglnhjgeuin[mmd:l*phmkﬂiﬂm in
that language, and then write and what each word
meant : even a dictio would not help you much in
such a procecding, becauss a dioti h?l.-!urgnntui
that you mre in a position to spply various rules of
doclension amd conjugation and so on.  Apply this in the
oasa of wirclees tolegraphy.

In the first place, it in necessary to know the relationa
between velocity, wave-length, frequency of electrio
waves, and their connection with the values of capacity
and inductance, When you have got this all clear, and
realise what resonance snd * tuning ™ really mean, you
will be able to sce the use of & certain littls uls w
arops up everywhere in * wircless " —namely 1
A o= wawe in metres = 1886 o/ Cmids = L mh
which gives wa in motres in terms of
in microfarads, and the indoctance in micro-

capacity

henri In the second must make or buy—
mmmhl, nlh-—q.' nmphm ?uuH buy one, :.E“'fl.“.
of courss, ba calibmated ; if you ons, you should
sndeavour to calibrate it yourself by soms method which

will be imstructive snd sufficiently sccurato for your
P For instance, the wave-length given by a
stright wertical wire is very nearly sccurstely four timea
the actual length of the wire ; so by comparing your ware-
metor readings ﬁﬂ]ﬂiulmﬁlhsniihu wimgouungnt.
soveral pofnts on your cal o curve. You cannok
pm-::mdiﬁlhhmmriuﬂaﬁnitd ; because you cannck
get an indefinits length of vertical wire; but there are
soveral waya of going on.  For instance, if you make yoor
condenser four times as lorge—{how can you make it four
times ns large? By putting s Hxed condsnser, three
timea as large as the maximum value of your original con-
denser, in parallel with the latter. w can you tell
when you have made the fixed condenser threo times as
lnrge T By the knowledge you have just obtained of the

inning of your calibration curve: think it oot}—you
know from thet wseful littls formuls just quoted that your
wave-length will now be twice as long as the longest possible
on the first condenser,  Or you can multiply the inductance
ooil of your wave-meter by four. or nine, or sizteon, and
similarly increase its moge ; and you can arrunge plug or
other switches ton changs from one range to another, If
you once get started in the right way, it will soon b clear
to wou that it is o matter of common-sense.

When once you have got ﬁ:: wave-mueter, and have
found by fnmulinrity that t are different waya of
employing it uselully, you will hegin to ses that you oruld
ATIHWEF :ﬁ your gumtions sursell ; not truly mmmtg-_
but sufficiently muutﬂfmur purposs, whils st the
pame time you would be real progress along the
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right lines, 1f you want to get strictly quantitative resolts,
you will require as & standard of reference sither & capacity
or an inductanee of known value, This you can buy,
ready standardised, or you can make one from first prinoi-
ples : or you can make use of data (such na mre given in
the recently-published * Year Book nlh:‘fir]:'lru Tale-
raphy and Teleph ") ; for instanee, that the capacity
EI' :;quu.re m;ctfmTFﬂql plate, placed ot a distance of
1 centimetre from a similar parallel plate, with sir between,
ka 00088 of & microfarnd.
Tuming to your apacific &unﬂnu: you can, by the use
of your wave-meter, find the ° natural™ 'l_rlle-rleurth_ﬂl
your serial ; you san then ndd in seriss to it & sucossalon
of ooile of equal inductance (made equal and confirmed by
the ose of that same wave-metar), plot & curve showing
the tendency of your particular serial fo increase in wave-
length with added inductance. By such & curve you can
soo st once how much indoctance in necessary to obtain
a given waveength. As it is not convenient to add
ir::ﬂ:ta.m in very amall stepa. nor to make use of & alider
which is not s particular
icate things ns weak ai
continuously-variable son

relinble contact for such
i it in advizable to huve a
in series with yoor aerial ;
BB B rube thia can be kept * short-circuited ' for 6
adjustment, and uwsed for m funl adjustment to
;cll:fgu acroes two sleps of added inductance. What s
the effect of such a condenser in series with the aerinl,
and how can it be used for such & purposs *  Think it out,
from At principles
As for L{:ui:u of variable condensers, ete., one thing s
definite—namely, that they must be =o Pmpfﬂjndslu
the inductances that the formuls & = 1885 /UL holds
good.  In your eryetal eirouit itself, to get the best results
you would have to change the proportions of C and L #o
as to suit the particular kind of crystal, With & high.
rosistance crystal, such as some kinds of carborundum,
the hi potentinl you get at the crystal the better, ao
that C should be made very small ; its maximum value—
for it should be adjustable—might be messured in ten.
thouwsandths of & microf With  low.resistance
crystals, corrent rather than potentinl should be sought
E‘md the capacity shonld be lnrger, and the inductancs

W. H. G.—Feephone Receivers,—1 should b= grateful
#f you would give mo & litthe information ing tale-
[8 receivers l:itahlu for 'il‘l]-_nlf :’der In
i3 to have » recoiver ANy Spec Ty
mmhﬂ.n.iuliy'l‘ How i the requoired resistance deter-
mined 1 Can you ndvise me of sny evening clusses running
_during the summer months where | could obtain instruction
in wirelesa telegraphy 1
Ansiwer.—For ﬁ{' to the bulk of your guestion, see
ropliee in this and former numbers. In the matter of
speaial mechonicnl design, with rd to the telophone
iteelf, the disphragm ﬂul{l be thin; poor results aro
obtained with certain commercial telephoncs owing to the
thickness of their disphragma. Then, of course, the
hesdgear should be so gnu.ignad a8 to press tho receivers
firmly and clusely to the eam. With regard to evening
classes, we would sdvise you to study the article on
“The Wircleas Operator " which appeared in the May
number of THe WikeLrss WorLD, Fnﬂnp-l.ruc ulars appear
thers of the classes at Marconi House, I wou am not
eligible for those classes you might communicate with &
l:-:-.|u§|rn|;|h training school, & salection of which appenrs
in the advertisement pages of The WisELess WozrLD,

G, H. D.—Ranjpea, —~How far shonld 1 be able to reoeive
with tha fn“mil:ing lplnﬂtu! Y An mvertad [ asrwal,
100 feet long, lead of &0 feet from the top end, which s
75 ivet high ; the lower end boing 35 feet b (2) Double-
slide inductance {12 inches long), & goldsilicon detector, »
iouble phons headgesr (2,000 chma), and & blocking
oindeneer of about 02 mf. How far should it be pos-
mible to mwmd with the same aerial, o 4-volt accomulator,
J-inch ﬂlrk-mil.. Leyden jar condenser sbout <004 mf,,
nnd o helix 7
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Anmver,—Fes reply to G, L. in May sumber. In an
cane your information b far too vague; "o double-alide
inductance, 12 inches long,"” might be of any walue,
Moreower, what do you mean by * how far should 1 be
sble to reeive " T You might receive one station well at
& distance of 3H miles, and fsil entirely to get signals from
muﬂml station nt-mnmih. ‘t':lliar uril-IbT;mrdl quite
B Enl one, your o8 prem of noAaits 1, nnal
if you sre pot " shut in " badly by buildings m'tlgillu-, anal
if you are & skilful experimenter (this s perhaps the most
important poiut of all), you should be able to receive quite
& nomber of English ooast stations, and large stations in
Spain, Frapce aod Oermany if they come within your
range of wave-length, whatever that may be

M. P.—Receiving Station.—1 wish to put up a receiving
el bo pecvive from tho oonst stations, o possible. 1 ean
use two poles, one 30 feat high, the other 16 foet ; they are
B0 foet apart. (1) What size 3.W.G, copper wire shall 1
use for l.nn'l].l, ad Bevar Tl“ﬂ{ lengths are these connected
in mariew T (2] What shall ¢ the length of tuning
coil with one alider, what is dismeter of this coil, and size
of wire T (3} What are lengths and dismeters and size of
wire for primary and secondary of jigger ! (4) What is
sapacity of variable condenser (capacity in microfarads) ¥

Answer —You might either use a " twin-wire " asrial—
two wiree aide by side, but separated by four or five fest—
oF & Aatssge-aha ped _I:nul‘td le nerinl I'[l:l.db up of, say, #ix
wires spaced equi-distantly round light wooden =
pome three feet aeross.  The size of wire i not of much
importance for your purposcs; 7/22 stranded is & usunl
gize, but you could do with something lighter. We do not
understand what you mean by * how many lengths are
connected in series 1 If you wind your tuning-induc-
tance on a 3}-inch diameter cardboard tube, wsing No. 28
8.8.0C wire and winding to a length of one foot, you should
have & of tuning which would about reach to the
Poldhu wave. We do not recommend “ alidemss ™ ; it
would be wiser for you to take tappings off at Intervals
instend, Your jigger-secondary might be wound with
the same wire, on & former, say, 8-inch diameter.
If this is wound &0 & length of about B inches, and the
capreity neross it s mede to vary from s very small value
to o aximum value of 0002 microfarsd, the range of the
cirguit thus formed should be about what you want.
Buch & condenser could easily be made from one picoe of
brass tubing sliding over another piece of smaller diameter,
the twg being separated by an insulator such as layers of
paraffined paper. If you happen to be using low.resist-
anoe crystals, you will get bettor results with a larger
condenser and a smaller jigger-secondary. Your jigger-

primary should have o varinhle coupling to the lower end

of the seoondary, and the crystal shoukd be conmected to
the upper eod of the Intter, so that the b;t;eﬂ.r and
F&l.nnl.i.nmetur pome & as Lo conneel L the lower —
the end which w coupled to the sarthed Pliml.l‘i. Tha
]J[imqr_l,r n:u'ght b m ol abaoad ll inch l'ﬂl'l.ﬂ of No. 22 wire,

J. B. H. inquires telephone transformer connections and
other querics,—You have not guite got hold of the idea
of the use of a transformer ; the fne-wire winding should
be put in the circoit exactly in the place where the tele-
phone itsell would normally il it were auitable for use
without s transformer, and the felephone should be con-
nected directly seross the thick-wire winding, You have
thin latter part right in your sketch, but your erystal i
shown in quihl n wrmq“glu-ﬂ with respect to the reat of
the ciremit,  With regn to your tranamitter, the faot
that you say your copdenser consists of six sheets of
tinEuiE 4 inches by 5 inches, nnd do not mention what they
nre separated by or how fnr they sre apart, suggosta to as
that your idens want putting on & sound basin,  Alto-
gether, we should recommend you to read the series of
inatrictional artales coming owt now in this paper before
setting to work experimentally. It is absolutely essontis |
that the prill.-u'il'llul uf lrlerll'il:ll‘:g' i ﬂ;l!'ll.tﬂ.l and of * wire-
leas ™ in particolar should be prsped thoroughly to
start with,
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Patent Record

The following patents have been applied
for since we closed for press with the June
number of this magazine :

No. 11,833. May 21st. H. L. Short,
A. E. Bhort and H. 0. Short. Wireless tele-

zraphy.
No. 11,945. May 22nd. Laurence B.
Turper. Contact make and break device

adapted for use in wireless telegraphy and
other purposes.
Nos. 12,074, 12,075, 12,076 and 12,157.

May 23rd. Wm. Theodore Ditcham and
Grindell Matthews’” Wireless Telephone
Syndicate, Ltd. Oscillation sparkgaps,

microphones for use in wireless telegraphy,
apparatus for use in wireless telephony,
switching arrangement for use in wireless
telegraphy and telephony.

No. 12,942, June 4th. Wm. Albert
Freeman. Wireless transmitting and re-
cording apparatus.

No. 13,503 and 13,504, June, 5th.

Thomas Harvey. Apparatus for detecting
and magnifving minute Yelectrical oseilla-
tions, receivers for wireless telegraphy.

No. 13,065. June 5th. W. T. Ditcham
and Grindell Matthews' Wireless Telephone
Syndicate, Ltd. Call or alarm apparatus
for use in wireless signalling.

No. 13,310. June 9th. J. Hays Ham-
mond, Junr. System and apparatus for
radio control,

No. 13,458, June 10th. Robert Pickers-

mll Howgrave-Graham. Electrical device
for the selective detection of periodic
electrical impulses.

Nos. 13636 and 13637. June 12th.

Marconi’s Wireless Telegraph Company and
U, 8. Franklin. Receivers for use in wireless
telegraphy and telephony, means for in-
creasing the frequency of alternating cur-
rents,

No. 13,755. June 13th. Wm. Hamilton
Wilson. Production of high tension dis-
charges,

No. 13,793. June 14th. James Alex.
Gardner and Alexander Ferguson. Appa-
ratus f"'l__ (':l.'l_i:"liﬂl_r' l‘ll"[,'t'l'i[,'l'.lll !iTI'IIfII.Il.'-lll‘".-I. ful'
transmizsion to a distance.

Athletics

U 8 g turday, June 14th, the Marconi Athletic Club held
thear first annual apsrts. The olub groond .t Acton wis
|.|.-|".;.|r,|_r k& ||"-|1_ .ﬂ'“ll lhi' weather was .I” t hint |'-III|I| |

desired, while the licht garments of the competitors and
the summer dresses of the fairer section of the company -
helped to make a particularly picturesque seene,

As regands the L'-H.ll done that day,. the club has every
resson to be proad of the results, for some of the events
were won in excellent time. The Rilver Cup, given by

Mr. W. W. Bradfeld for the quarter mile championship,
aroused the keenest rivalry, and sesulted in some very
prmrl henta, while the fins]l was |'||1|.|;|;h+ oul in brilliant

A CGroup near the Winning Post.

style, F. W. Noakes eventoually winning from F. J. Menear
by about three yamds, The other reees were

The Hundred Yards Handicap: Winner, W. €. Jewell,
(The first prize for this race was a silver cigarette case,
presented by W, Mackis, Esq.)

II|']'il"|.'l'ﬂ-'il1jt the Cricket Ball - Winner, F. W. Noakes, whao
gave an exoellent display, making s distanos of 98 yardas,

Hi.ﬁh dJump : Winner, I, French, at o height of 4 feet
0 imihies,

Hall Mile Handieap: Winner, E. G. Buottfield from
seratoh.

Compelifors an the Polalo Race.
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Victoria Cross: Winners, A. B Williams a3 rosouer,
and Paonel s the wounded commde,
One Mile Flat Handicap : Winner, E 0. Buottfield, with
1) vards start.
Fotato Race : Winner, E. J. Wagstaf
Hack Race : Winoer, W. Holloway.
Thread-Needle Raso : Winner, W. C. Jewell. .
Three-Legged Race : Winners, E. . Casserley and W, T,
Kipling.
etarnng’ Race : Winner, Geo. Pella
na Mile Walk: H. G, Pearce, The ize. & milver
cignrette cass, was mentud by Mr. 8 Strckland.
ere wers bessdes two departmental races, which
aroused the keeneat intorcat: the first was & relay race,
which wns won by the sccounts department, the second
was the tug-of-war, in which o brave struggle was finally
decided in favour of the school At the slose of the
mu-al:mg tha prizes were presented by Mm. Bradfield, who
uﬁ hearty wobte of thanks for her kindneas.
'["hun follownd & concert, given by members of the Marconi
atafl, from the platform of the pavilion ; by this time it waa
gmwing dark, so that the fairy lights which outlincd 1.‘:|u
puvilion produced & very d-mz effect. The
wits varied and e:r-nll-rnt.h ered. and & ﬁﬂjng
mMIu:llm rﬂthu lflﬂ;nnﬂ: andmluvmmL The
comaitbos, espacially the indelatigable secre Hr.
H, {}. Pearoe, are much to be onngratulated on m:-.rrm
ol their enterprise,

A Musical Society

It has been decided to form & muosical society i con-
nection with the Marconi Athletic Club. An orchestrs
of twenty membem han alrendy been formed, and the
firat rehearsal was held on Tuesday, June Z4th, The
conductor. Mr. H. F. White, will be glad to hear from
intending membors,  1f is alsn to rehearse
songs, quartettes, gleea, ote., if & sufieicnt nomber of
singem are fortheoming.

Movements of Engineers

E. C. Hunu?'ull, from foreign service leave to Poldhu,

E. Buihm. rom Ltaly to London, and afterwards o
Holland for demonstrations,

F. 8. I». Marden. from Poldhu to Head (MEce,

L. 8 Payne, from Liverpool to Newcastls : shi
and afterwards to the Canadian Company for Ia
eroction,

(1. 8, Kemp, on sick leave from Letterfrack,

1. H. Payne, from London to Clifden,

it H. Taylor, from London to Kew York.,

1}, Troat, feom Cefn Dha to Londan, apd afterwands fo
Towyn.

H. J. H-uhl.l'llﬂ.r frnm Loswlon to Tl;'.]rn.

1%, James, from Liverponl to Huall (trawler testa),

T, E. Hobls, from Loodon to Hull (trawler tonta),

B. 8. Benning, from Londona to Holl {trawler teata),

J. ML I‘tr_llihtz from Broomfield to Poldhu.

E. L. A Mathius, from Broomfield to Poldhu,

I, H. Shannon, from Cefn Dby to Canada far the crection
uf land stations.

A. H. Mome, from Broomficld to Head Ofee,

Atting,
station

Movements of Operators

1, B, Drisenll, Tondon Sehool to Scolian.

1. Dienison, London School to Trend,

(3. J. G Nicholls, London Schaoal to Demindom,
[. H. Cox, Landon Schaul fo Adriafie,

N. Boedding, Tondon School to [rroniau,

Brown, London School to Compania,
' Carroll, London School to Lelitie,
Hemﬁrr.h London School to Codumbia,
alkle, lmdim Behoaol to Parisan,
. Evans, London School to Hesperian.
|Ih.. Oalwey Caatle to Rieakine,
ntermse, Avon to Trenl
Fenton, frandimavian t0 Boyanso,
. Ponaford, Calédonia -[Al'llu]'ll'rl' IJI:“'}. to Neandi -

-

-
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Lund, Firginean to MNalia,
bba, Devomian to Minnchaks.
F. Crabb. Galiles to Furlph,
H. Packer, Minnchaha to oy, Jolanda,
W P, Litchfield, Minnchaha to of Rutheen,
H. Banner, Soxon to Asfwrios,
+ MeCormack, Fictoria to Firginian,
. H. Rockey, Hes a o Deoomian.
. O Coannor, Liverpoal Bchool to Canada,
. o, Renshaw, Adriatic to ["londa,
J. G, Buttle, Columbia to Mesaba,
B. Basson, Dominion to Froguois.
Wilfred Taylor, Dominion to (luay Castle.
0. H. Thomas, London Bchool to A sfwries,
. Murphy, Citw of Marseilles to Moatealin,
Al Uankson, Glewceater Castle to Mongolia,
S Al Leith, Pameros to Aiabualpa,
J. B Bamlord, Himalaya fo [erm.
R-nhh. Gothic to Menomines,
Croughton, London Behool to W esala,
. Maurs, London Bchonl to A scanda.
Al Gl Corinthean to K mighd Corm pamisn
ll Avw lgll].n:r Landon School to [Mlania.
. Cardeton, Taimu to Bellaral.
pn;ln.l Wagfarer to Tty of Warseifles,
nmpaon, Campania to Adriolie,
ehd, Haverford to [lsfer,
[Ir'rrn:lu:l; Lty of Brisfol to Rogal enrge,
Smith, .Fl'ul.r'i:n Rull_‘r toy (Ralilen,
L 0" Rrien, London Schoal to Winnehaha,
. Parker, Norseman to Dover Castle,
. Moorea, Live I School ta farr,
. Blackshsw, Harerford to Atabuolpa,
. Bowman, Compania to Welahman.,
. Emery, Novara to Angora,
. Flick, A l‘i‘h’;:uﬂ. §
'I'I'EII'IH-I'IL sghda per to Sy el
% Duggan, London School to Carmarthenshire,
L. Tyler, Laconia tn Fictorian {Leyland Line)
. I Owen, Hypatia to Lacomia,
P'Itll-l!i Kinfauns Castle to Sazon.
. Kinder, Firginian to Flamenen,
. Ryan. Oronfes to Montreal.
Bﬂltr. foth to Waimana,
Elliott, London Schonl to Ew prese of s,
. 0. Bull, Waimana to Mankaltan,
. W. Woollam, Lomdon Behool to Mirneunasia,
. K. Flagg. Danile to A,
<. Btanley, froquais to Nove,
. A. Thamson, Hiphland Secd to Highland Py per.
L A Whitmore, Malwa to Themiafocira.
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THE RovaL TECHNICAL CoLLEGE, GLASGOW.
PPLICATIONS are invited for a Lecture-
ship in Wireless Telegraphy. Salary £150.

Preference will be given to candidates with =&

knowledge of Land Telegraphy and Telephony.

[uties to commence in September. Applications

to be sent to the Professor of Electrical Engineer-

ing not later than July 14th,

0O AMATEURS —For disposal, a complete

experimental Wirelesa Outht, comprising :—
Engine, dynamo, batteries, zpark coil, com-
densers, ste.  Complete /50, including assistance
in erection. Detailed list, stamp.—Apply C. Q.,
WIRELEss WoORLD.



