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Wireless and Aircraft

LTHOUGH little has been published
Arnwnﬂ}r concerning the applieation
of wireless telegraphy to aircraft it
would be a mistake to suppose that nothing
is being done in this direction. The main
lines upon which this branch of wireless
telegraphy will be developed are now clearly
understood, and by co-operation with the
designers and owners of aeroplanes in the
making of the necessary tests we should be
within measurable distance of standard
wireless equipments which will be to aero-
planes what wireless sets are to ships,

The reticence which has been shown in
this matter is quite excusable, as we do not
think it helps the public to a clear under-
standing of wireless progress—by which we
mean progress that is calculated to extend
the practical application of wireless tele-
graphy to the requirements and benefits of
mankind and mankind's many-sided activi-
ties—to herald as advances such achieve-
ments as have been gained under the ideal
conditions existing in a laboratory and which
have not vet emerged successfully from the
practical tests made under ordinary, every-
day commercial conditions.

It has been an open secret, however, that
the question of designing wireless telegraph
apparatus for aircraft has engaged the
closest attention of the Marconi Company,
and it is gratifving to report that such
progress has been made that experiments to
be earried out at Hendon will demonstrate
the degree of success obtained. It is generally
believed that this branch of wireless tele-
graphy has not progressed much beyond the
elementary stage ; but this is not a correct
belief ; for one thing the increasing range of
the aeroplane has made an improved system

essential, and there is good ground for
supposing that the new apparatus now being
designed will meet the demands of the naval
and military authorities,

Une of the great drawbacks of the aero-
plane wireless apparatus is weight. The
present apparatus is equal in weight to that
of an average passenger, which, of course, is
an important disadvantage. To reduce the
weight of the apparatus without sacrificing
efficiency 18 one of the difficult problems to
be dealt with, but it is not an insoluble
problem. Another problem lies in the wires,
which have to be trailed out behind an
acroplane in flight in order to detect mes-
sages, There is always the possibility of
these wires becoming entangled in the
propeller and bringing disaster, especially in
the case of machines where the screw is
hehind the pilot and not in front, as in the
tractor type. The solution of this problem
would appear to lie in the substitution for
the long traitling wires of shorter aernals,
probably fixed wires between the planes and
the tail.

In receiving messages in the air operators
are also at a disadvantage, as the thunder
of the engine makes it difficult at times to
hear the signals, but with the design of a
suitable sound-proof helmet this difficulty
should soon be overcome,

That the difficulties will be solved we have
no manner of doubt, and once they have been
overcome it is manifest that the usefulness
of the aecroplane, particularly for military
and naval work, will be very greatly ex-
tended. In fact, a really reliable wireless
installation suitable for such work would
increase the value of scouting aircraft out of
all knowledge.
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Personalities in the Wireless World
GEORGE MORRIS BOSWORTH

Vice-President of the Canadian Pacific Railway, Ibrector of the Marconi Wireless
Telegraph Company of Canada

T is, of ecourse, only natural that a

corporation like the Canadian Pacific

Railway, with world-wide activities and
interests, requires men of the highest possible
integrity to guide its affairs ; moreover, in
the service of such a company the best men
are bound to rise up to the highest positions,
becanse there is every opportunity for a
capable man to prove his worth. In Mr.
George M. Bosworth we have a living
example of the way in which, by ment and
industry, a man may rise from the ranks to
& commanding position.

George Morris Bosworth was born at
Ogdensburg, N.Y., in the year 1858, and,
like many other great transportation officials,
has been connected with railways and
shipping from his earliest years, for in 1875
he entered the service of the Ogdensburg
and Lake Champlain Railroad, in the com-
paratively short space of six years obtaining
appointment as General Freight Agent to the
company. Some men would have been
content with a position of that kind, but not
so Mr. Bosworth. He wanted fred experience
and a wider field for knowledge, so for a short
time he accepted service as Travelling
Freight Agent with the National Despatch
Line of Chicago. In 1882 he commenced
what has proved to be his life work by
becoming Assistant General Freight Agent
for the Eastern Lines of the Canadian Pacific
Railway when the line was very much in
its infancy, and in the opinion of many men
would never grow up. The railway traffic
increased rapidly with the development of
Canada, which followed immediately on
completion of the line from Atlantic to
Pacific, and before many more years had
elapsed Mr. Bosworth was appointed General
Freight Agent for the Eastern Division.
Still the railroad continued to extend its
scope, steamship services under its manage-
ment were commenced, at first on the
Pacific from Vancouver to China and Japan,

afterwards from European ports to Canada.
Ultimately they pmvlgd direct communica-
tion almost half round the globe, and
brought a gigantic increase in traffic, which
required an expert to guide and control the
immense volume of freight entrusted to the
company's care. Mr. Bosworth was the
expert who eventually took control of this
branch of the company's activities on his
appointment as Freight Traffic Manager for
the whole system. A yet wider field was
given to Mr. Bosworth by his appointment
as Fourth Vice-President to his company in
the year 1901. His exalted position further

ved his goeat administrative capacity,
or the Canadian Pacific by the extension of
its activities over so vast a field of enter-
prise requires & man at the head of affairs
who can deal with difficult and varied
questions.

Since the year 1910 Mr. Bosworth has
held & yet higher appointment with the
company. As Vice-President, he is one of
Sir Thomas Shaughnessy’s right-hand men,
and it may safely. be said that there iz not
s single interest or section of the great
organisation which does not in some way or
other come under his jurisdiction, for he ia
a veritable corner-stone in the wonderful
institution known the world over by the
three letters ** C.P.R.”

Mr. Boaworth's activities do not end with
his official duties to the C.P.R.: he is a
Director of the Marconi Wireless Telegraph
Company of Canada, the Dominion Dry
Dock Company, the Crown Trust Company,
La Banque Provinciale, as well as Vice-
President of the Canada Club, Montreal.
One might well wonder how it is possible to
keep in touch with such numerous branches
of commerce, but that is where the genius
of the man asserts itself, for it is most
manifest in an extraordinary capacity for
sssimilating facts and disposing of knotty
problems with astonishing rapidity.
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New Marconi Stations in Spain

ol IRELESS ™ never tarries ; just
as the ether wave charged with a
message spreads itself out through

space in swift eddies of invisible light and
inmnlihlu- sound, so the ** Marcom Orgamisa-
tion " is making its way into all parts of the
world, covering land and sea with a net-
work of communication which is as splendid
in its achievement as 1t s magnificent In
conception.

Fimsterre, Santander,and Cape Palos must
now be marked on the reader’s map of the
world with a sign which denotes the existenee
of a wireless station.  All three stations are
now in working order, and have been sub-
jected to exhaustive tests by a Commission
appointed by the Director- -General of Spanish
Posts and Telegraphs, and the report sub-
mitted by this Commizsion expressed un-
qualified approval at the splendid results
obtained during the examination.

Of the three stations, Finisterre is the most
important generally, on account of its
strategical position, for 1t is the most

westerly headland of Spain on the coast of
(ralicia.

Finis Terrae was the name given by the
Romans to this prominency of the Ibernian
Peninsula, and even to-day it well applies,
for the vovager thither cannot but feel
himself at the Land's End, so cut off is this
corner of the earth from the civilised world.
To reach the new station is a journey of 500
miles by raill from Madnd to Corunna, 60
miles by motor from Corunna to Corcubion,
a picturesque little seaport situated at the
end of Fimsterre Bay, with a final 10 miles
to be covered as best one may ; and it is a
very rough best, for the only progress is by
NArrow mountain pntha for at least two of
these miles. Yet it 18 sufficient compen-
sation for the tiresome journey to reach the
mountain top where the Station is situated,
for what a glorious view lies stretched out
beneath !

On the way across Galicia the traveller
passcs  through a country broken into
lofty mountains and deep valleys, mountain

The Station af Santander, with the walers of the Bay of Biscay washing iis base.
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chain succeeding mountain
chain in rhythmic beauty till
at last Finisterre is reached,
and there beneath lies the
vast Atlantie, pitting its fury
against the rocky vastness of
the Cape or stretching out
In exquisite calm with its |
crystal surface reflecting the
incomparable  blue of a
Southern sky. At the foot
of the mountain, sheltered
from the fierce sou’-westers,
lies the little fishing willage
of Finisterre, Onee the in-
habitants felt themselves to
be forgotten and of no
account, but to-day they are
awakened up to an active
interest in life, for O Marconko
(the Marconi—for thus do
thev speak of the new Station)
has brought them into the
whirlpool of life, and has
given to the little village
where they have spent all their
lives a greater prominence in
affairs than ever it boasted
of hefore,

The (fallegos, as the in-
habitants of Galicia are called,
are an astute folk, and keep
themselves very much to
themselves. The lower orders
are not above undertaking
the most menial of offices,
and for this the Spaniards of
other districts, who pride themselves on
being more ° enlightened,” eonsider the
CGallegos an inferior race. In spite of
popular pre_]udlce, however, many of the
natives of these parts hold the highest
positions in the Spamsh intellectual world,
and as proof of tﬁiu it may be mentioned
that several Ministers forming the late
Liberal Cabinet were Gallegos. They are
noted for enterprise and a taste for ad-
venture, for their patriotism, and for their
thrift.

The Finisterre wireless station has been
erected on the summit of a mountain, a
step rendered necessary in order to obtain
for the station a maximum freedom from
“sereening ' by adjacent mountains and
fully justified by the excellent results

-

Cape Palos

cap*s in the Eas! of Spain.

Station, situated on one of the most prominent
Ta th: right is the Lighthouse.

obtained, although increasing to a great
extent the difficulties of construction.

It will be readily appreciated that these
difficulties have been of some magnitude
when it is mentioned that all the plant and
building material, with the exception of
such stone as was quarried near the site,
had to be landed by lighters at the primitive
wharf of Finisterre and carted to the site by
oxen over a route which even a great stretch
of the imagination could not call a road.

The station is of stone, a construction
called for by the Government conecession,
and rendered particularly necessary in this
case by the tempestuous nature of the
weather that prevails here.

The offices and plant are housed in a
building separate from that used for living

Original from
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uarters, and in this manner operators off

uty can take their rest without being
unduly disturbed by the * wireless,” and
the operator on duty is rendered equally
immune from disturbance. The two build-
ings are separated, however, only by a
patio or yard about 20 feet square, so that
all hands are within easy call in case of
necessity ; access from one building to the
other being an easy matter, even in bad
weather.

The living quarters contain a dining-room,
five bedrooms, kitechen, ete., and are in-
tended to provide accommodation for
three wireless operators and one land-line
operator.

The operating house consists of the engine
room, battery room, “spark” or trans-
mitting room, operating room and land-
line office.

The prime source of energy is a 10 h.p.
petrol engine direet coupled to a dynamo ;
the latter being employed to charge a battery
of sixty 280 ampére-hour aceumulator cells.

The transmitting set 15 of the standard
b kw. * battleship™ type with disc dis-
charger, a description of which it is un-
necessary to give here,

The operating room containg a magnetic

detector with its multiple tuner and also the
latest type of valve and crystal receivers.
The operator, when seated at his desk, has
within easy reach of his right hand all the
necessary switchgear for controlling the
motor-generataor.

The land-line office contains the necessary
telegraph instruments for working the wire
connecting the station with Corunna. The
exchange of telegraph forms between the
wireless and land-line operators is effected
through a small window, without either
operator leaving his seat.

The aenal 18 of the four-wire * umbrella ™
tvpe and is supported by a 220-feet sec-
tional steel mast, the wire stavs of which
are amply insulated to prevent loss of
energy in them due to induction.

The “ earth” consists of eighty gal-
vanised iron sheets 6 feet by 3 feet buried
in the ground and connected to the operating
house by copper wires,

Finisterre, in spite of its isolated position,
is about to become the proud possessor of
an electric power supply, and arrangements
have already been made for utilising this
supply for running the plant of the wireless
station. A 6,000-volt transmission line
will be run into the station, where the

A panoramic wiew of Cape Palos, with the Marcomi Slalion in the foreground. It is a

which separafes the fwo s
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pressure will be transformed down to 220
volts. A three-phase induction motor will
be installed anﬁ coupled by belt to the
wireless mut{ar-genﬁmtur

Similar in almost every respect to this
station is the one which has recently been
opened at Santander.

Santander, one of the principal provinces
of Castille—cradle of the Spanish race—
18 generally referred to by Spamards as
La Montana (the mountain), on account of
the fact that 1t extends rnght over the
broken counterforts of the Pyrenees, whose
sloping northern side projects its cliffs into
the turbulent Bay of Biseay.

On one of these cliffs—-Cabo Mayor—
facing the Magdalena Palace, a new summer
residence of the King and Queen, the Mar-
conl station has been erected.,

The third station 12 situated at Cape Palos,
about sixteen miles from Carthagena, which
hoasts one of the finest naval harbours in
the world,

Carthagena 18 also the centre of an
intensely active mining and industrial
district. Its arsenals, itz foundries, its
factories, with their smoking chimneys,
tell of the reincarnation of this people who,
cured to a certain extent of their inordinate
fondness for polities, are beginning to direct
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their energies towards industry, the only
true source of prosperity.

But there are no suburban or small in-
dustrial centres in Spain. The transition
from manufacturing to agricultural districts
i3 swift and surprising, so that the traveller
who journeys further afield than Los
Blareos, the limit of the industrial zone,
is unprepared for the tranquillity which
seems to pervade the wvast fields. that
suceeed, luxuriant n the rich wegetation
of palm and cactus.

Cabo de Palos, to give it its correct name,
18 one of the most prominent eapes on the
zast coast of Spain. It has no great elevation
above the level ‘of the sea, yvet one obtains
from it a truly magnificent view. On one
gidde we have the Mar Menor or Lesser Sea,
a beautiful lake separated from the Mediter-
ranean by a neck of land fifteen miles long
and some hundred yards in width, and, for
the rest, almost completely surrounding
the Cape, the Mediterranean itself—blue
and peaceful.

E'luht' by is the tiny wvillave of Palos,
[ts inhabitants view with lively satisfaction
the installation in their mudst of this new
Marcom station, which will render much
beneficial service to the shipping of all
nations in the Mediterranean.

magnificend view : on fhe one hand (5 the Mar Menor on the other the Mediterranean, The tsthmus
only aboul one hundred yards wide.
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Safety of Life at Sea

Compulsory Wireless Telegraphy

HE text of the Convention which
I was agreed upon at the International
Conference on Safety of Life at Sea,
and which was signed in London on Januar
20th, was issued in the form of a Blue Boo
on February 16th. The official text is in
French. but the Board of Trade has accom-
panied that text by a translation for con-
venience of reference. It is pointed  out,
however, ** that the French text 1s the only
one which possesses any official authority.”
The Conference agreed that the text should
not be published until the middle ot the
present month, so that the Delegations of
the warious contracting States might have
time to communicete it to their respective
Governments, but an outline of the
principal results achieved was given in a
speech in which Lord Mersey, the Chairman
of the Conference, moved the adoption of
the Convention. The Convention itself com-
prises seventy-four articles, with fifty-two
supplementary articles embodying the regu-
lations, The attention of the Governments
of the contracting States i1s drawn to the
desirability of making every effort to reduce
delays for the installation of radiotelegraph
apparatus, and the provirion and traiming of
operators for the different classes of ships
dealt with in the Convention.

Chapter V., which deals with radiotele-
graphy, is as follows :—

ArTicLg 31.—All merchant ships belong-
ing to any of the Contracting States,
whether they are propelled by machinery
or by sails, and whether they carry passen-
gers or not, shall, when engaged on the
voyages specified in Article 2, be fitted with
a radiotelegraph installation if they have
on board fifty or more persons in all,

Advantage may not be taken of the pro-
visions of Articles 2 and 3 of this Convention
to exempt a ship from the requircments of
this Chapter.

ArrticLe 32.—Ships of which the number

of persons on board is exceptionally and
temporarily increased up to or beyond fifty
as the result of force majeure, or because
the master ie under the necessity of increas-
ing the numher of his erew to fill the places
of thoze who are ill, or 1s obliged to carry
shipwrecked or other persons, are exempted
from the above obligation.

Moreover, the Governments of each of
the Contracting States, if they consider
that the route and the conditions of the
voyage are such as to render a radiotele-
graph installation unreasonable or un-
necessary, may exempt from the above
requirement the following ships :(—

(1) Ships which in the course of their
vayage do not go more than 150 sea
milea from the nearest coast.

(2) Bhips on which the number of persons
on board is exceptionally or tempo-
rarily increased up to or beyond
fifty by the carriage of cargo hands
for a part of the vovage, provided
that the said ships are not going
from one continent to another, and
that, during that part of their vovage,
they remain within the limits of

latitude 30° N and 30° 8,

(3) Bailing vessels of primitive build, such
as dhows, junks, ete., if it is practi-
cally impossible to instal a radio-
telegraph apparatus.

ArTicLE 33.—Ships which, in aceordance
with Article 31 above, are required to be
fitted with a radiotelegraph installation are
divided, for the purpose of radiotelegraph
service, into three classes, in accordance
with the classification established for ship
stations in Article X1II. () of the Regula-
lations annexed to the Radiotelegraph
Convention, signed in London on July Hth,
1912, viz. :—

First Class.—Ships having a continuous
Lervige.
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There shall be placed in the First Class
ships which are intended to carry twenty-
five or more passengers :—

(1) if they have an average speed in
service of fifteen knots or more :

(2) if they have average speed in service
of more than thirteen knots, but only
subject to the two-fold condition
that they have on board two hundred
persons or more (passengers and
crew), and that, in the course of their
voyage, they po a distance of more
than five hundred sea miles between
any two consecutive ports. Never-
theless these ships may be placed in
the Second Class on condition that
they have a continuous watch.

Serond Class.—Ships having a service of
limited duration.

There shall be placed in the Second Class
all ships which are intended to carry twenty-
five or more passengers, if they are not, for
other reasons, placed in the First Class.

Ships plnt:ed in the Second Class must,
during navigation, maintasin & continuous
watch for at least seven hours a day, and a
watch of ten minutes at the beginning of
every other hour.

Third Class.—Ships which have no fixed
periods of service,

All ships which are placed neither in the
Firat nor in the Second Class shall be placed
in the Third Class.

The owner of a ship placed in the Second
or in the Third Class has the right to require
that, if the ship complies with all the require-
ments for a uupﬂnur class, a statement to
the effect that it belongs to that superior
class shall be inserted in the Safety Certifi-
cate.

ArTicLE 34.—Ships which are required
by Article 31 above to be fitted with a
radiotelegraph installation shall be re-
quired, by the Governments of the countries
to which they belong, to maintain & continu-
ous watch during navigation as soon as the
sald Governments consider that it will be of
servies for the purpose of safety of life at
sl

Meanwhile, the High Contracting Parties
undertake to require, from the date of the
ratification of the present Convention. sub-

ject to the delays specified below, a con-
tinuous watch on the following ships :—

(1) Ships whose average BF]'[EEd in service
exceeds 13 knots, which have on
board 200 persons or more, and
which, in the course of their voyage,
go a distance of more than 500 sea
miles between two conaecutive portas,
when these ships are placed in the
Second Class,

(2) Ships in the Second Class, for the
whole of the time during which they
are more than 500 sca miles from the
nearest coast.

(3) Other ships specified in Article 31,
when they are engaged in the Trans.
Atlantic trade, or when they are
engaged in other trades if their route
takes them more than 1,000 sea miles
from the nearest coast.

Ships connected with all kinds of fishing
business, including whaling, which are re-
quired to be fitted with a radiotelegraph
installation, shall not be required to main-
tain a continuous watch.

The continuous watch may be kept by
one or more operators, holding certificates
in accordance with Article X. of the Regu-
lations annexed to the International Radio-
telegraph Convention, 1912, together, if
necessary, with one or more certificated
watchers. Nevertheless, if an eficient auto-
matic calling apparatus is invented, the con.
tinuous watch may be maintained by this
means by agreement between the Govern.
menta of the High Contracting Parties.

By ** certificated watcher "' 1s meant any
person holding a eertificate issued under the
authority of the Administration concerned.
To obtain this certificate, the applicant
must prove that he is capable of receiving
and understanding the radiotelegraph dis-
tress signal and the safety signal described
in the Regulations annexed hereto.

The High Contracting Parties undertake
to take steps to ensure that the certificated
watchers observe the secrecy of correspon-
dence.

ArTicLe 35.—The radiotelegraph instal-
latinns required by Article 31 above shall
be capable of transmitting clearly per-
ceptible signals from ship to ship vver a
range of at least 100 sea miles by day under
normal conditions and circumstances,
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Every ship which is required, in con-
formity with the prowvisions of Article 31
asbove, to be fitted with a radiotelegraph
installation, shall, whatever be the class in
which it is placed, be provided in accordance
with Article XI. of the Regulations annexed
to the International Radiotelegraph Con-
vention, 1912, with an emergency instal-
lation, every part of which is placed in &

sition of the greatest possible safety, to be

etermined by the Government of the
country to which the ship belongs.

In all cases the emergency installation
must be placed, in its entirety, in the upper
part of the ship, as high as practically
possible.

The emergency installation includes, as
provided by Article XI. of the Regulations
annexed to the International Radiotelegraph
Convention, 1912, an independent source of
energy capable of being put into operation
rapidly and of working for at least six hours
with & minimum range of eighty sea miles
for ships in the First Class, and fifty sea
miles for ships in the two other Classes.

If the normal installation, which, in
accordance with this Article, has a range of
at least one hundred sea miles, satisfies all
the conditions prescribed above, an emer-
gency installation is not required.

The licence provided for in Article IX. of
the Regulations annexed to the International
Radiotelegraph Convention, 1912, may not
be issued unless the installation complies
both with the provisions of that Convention
and also with the provisions of this Con-
vention.

ArTicLE 36.—The matters governed by
the International Radiotelegraph Conven-
tion, 1912, and the Regulations annexed
thereto, and in particular the radiotelegraph
installations on ships, the transmission of
messages, and the certific tes of the opera-
tors, remain and will co. ‘nue subject to
the provisions :—

(1) of that Convention and the Regula-
tions annexed thereto, of any other
instrumenta which may in the future
be substituted therefor.

(2) of this Convention, in regard to all the
points in which it supplementa the
aforementioned documents.

ArTicLE 37.—Every master of a ship who

receives a call for assistance from a vessel

in distress is bound to proceed to the assis-
tance of the persons in distress.

Every master of a vessel in distreas has
the right to requisition from among the
ships which answer his call for assistance
the ship or shipe whieh he considers best able
to render lim assistance, but he must
exercise this right only after consultation,
8o far as may be possible, with the masters
of those ships. Such ships are then bound
to comply immediately with the requisition
by proceeding with all speed to the assistance
of the persons in distress.

The masters of the ships which are re-
quired to render assistance are released
from this obligation as soon as the master
or masters requisitioned have made known
that they will comply with the requisition,
or as soon a3 the master of one of :l.he ships
which has reached the scene of the casualty
has made known to them that their assist-
ance is no longer necessary.

If the master of a ship is unable, or con-
siders it unreasonable or unnecessary, in the
special circumstances of the case, to po to
the assistance of the vessel in distress, he
must immediately inform the master of the
vessel in distress accordingly. Moreover,
he must enter in his log-book the reasons
justifying his action.

The above provisions do not prejudice the
International Convention for the unification
of certain rules with respect to Assistance
and Salvage at Sea, signed at Brussels on
the 23rd September, 1910, and, in particular,
the obligation to render assistance laid down
in Article II. of that Convention.

ArtTicLe  38.—The High Contracting
Parties undertake to take all steps necessary
for giving effect to the prowvisions of this
chapter with the least possible delay.
Nevertheless, they may allow :

A delay not exceeding one year, from the
date of the ratification of this Convention.
for the provision and training of operators
and for the installation of the apparatus on
ships placed in the First and Second Classes.

A delay not exceeding two years, from the
date of the ratificution of this Convention,
for the provigion and training of the operators
and watchers on the ships in the Third Class,
for the installation of the apparatus on ships
in the Third Class, and for the establishment
of a continuous watch on ships placed in the
Second and Third Classes.
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Wireless Telegraphy

in the Italian African Colonies

By Lieut. G, MONTEFINALE, of the Royal Italian Navy

| graphic account of the development of Ilalian Somaliland and of the part wnreless

:e-h_qmpﬁy has played therein.  The whole of the apparatus for the ertensive system established

was supplied to the ltalian (Fovernment by the Rome Agency of Marcony's Wireless

Tdcgmpﬁ Company of London. Messrs. Micchiardi and Hmmufdeﬂl of the Italian Navy,

under whose supervision the slations were erecled, received the pﬂﬂdege of a course of sludy
tn the Marconi high-power stations in FEurope.|

IRELESS telegraphy, from the

very first, has proved to be of

invaluable assistance to travellers,
both on land and sea. More especially is
this the case with those who have penetrated
the wild regions of the African continent,
where bold pioneers have succeeded in estab-
Lishing the authority of practically all the
most important European nations.

In these lands, where there were no roads,
no railways, no talegraph.a or any other means
of distance communication the introduction
of Marconi's wireless telegraphy has marked
s new era of civilisation, and has played an
important part in the pacification of large
tracts of land which were found very difficult
to control by the Governments and troops
In possession of them.

The colony which affords the best example
of such wireless control is perhaps the Italian
Somaliland in Eastern Africa.

As ia well known, it was in 1889 that Italy
took up the protectorate of Northern Somal-
land, from the shore of the Aden Gulf down
to Warsceik on the Indian Ocean coust,
under the name of Benadir. Afterwards the
sphere of the protectorate was extended to
take in the whole of Southern Somaliland
down to Kismayu, which is the extreme
northern boundary of the province of Juba
in the British East Africa Protectorate.

Benadir was formerly under the control of
the Bultan of Zanzibar, from whom Italy
obtained the regular possession of it.

To make the occupation of Benadir of
lasting effect was & task of great diffi-
culty, and was carried out on these lines.

The principal points on the sea coasts were
taken possession of by the warships of the
Italian Royal Navy. The enterprise wna
made the more difficult owing to the fanatical

!
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attitude " of the natives and the peculiar
conditions of the shores, which are wvisited
for several months in the year by the two
monsoons of the Indian Ocean.

As may be imagined, these circumstances
rendered communication between the points
occupied on the coast—Itala, Mugusg'uiu,
Merca, Brava, Giumbo—very uncertain, and
militated largely against concerted move-
ments of the troops stationed at one station
with those of another, and this was especially
the case with regard to the two farthest inland
points, Bardera and Lugh. The Ilatter
station i8 some 300 km. from the coast.
Furthermore, these great distancee separating
the various garrisons could only be traversed
by means of caravan roads, which are at no



730

time safe for the unpractised traveller, but
which were rendered still more insecure by
reason of the hostile attitude of the natives
who frequented them, so that it is not sur-
prising to learn that up to 1908 the total
extent of the Italian rule in these parts was
limited to the strip of sea-coast and to certain
areas on the left bank of the niver (iubba,

Often the Italian Governors and officials

were murdered, and always the news of such
disasters reached the seat of the Government
too late to make relief expeditions or even
punitive  campaigns
at all practicable. ——
Manyv districts were
so  isolated  from
Mogadiscio that for
many years bands
of Somalland der-
vishes or Abyssinian
robbers were accus-
tomed to beset and
besiege them regular-
ly, without any fear
of reprisals.

Furthermore,
during those long
vears of hampered
government no regu-
lar forward mowve-
ment of the troops
was possible in the
fertile region of the
river Uehi Seebeli,
which runs for a very
long tract of the inner
Romalland, owmng
both to lack of roads
and any possibility
of long distance com-
munication.

It was in 1908 that
the Italian Govern-
ment, after witnessing the magnificent results
obtained by the Marcom svstem of wireless
telegraphy both in hulupl and across the
Atlantie, decided to erect in the most import-
ant centres of Southern Somahland a complete
Ill_"t-'.l.'nrl.'. of “'irt*il:"ﬁ':"l t{rlw_{ra]hh stations,

The scheme contemplated three stations of
medium range (3 kw.) and four of short range.
The sites chosen were: ltala, Mogadiscio,
Merca, Brava, Giumbo on the coast and
Bardera. Lugh, inland.

The shipment of the material, which was

The Siafion al Bruuﬂ
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not an easy task, had to be carefully thought
out, but finally a vessel of the Italian Royal
Navy carned the material and the stafl of
engineers and mechanies to the scene of their
forthcoming triumph.

On arnival, many further difficulties were
encountered during the disembarkation of
the material for the construction of the
buildings, and subsequently the whole of its
transportation to the inland stations had to
be effected on camel-back, across the intricate
paths of the thick Somaliland woods. In
spite” of what often
scemed to be insur-
mountable  difficul-
ties, the stubbornness
and energy of the
Lieutenant of the
Roval Italian Navy,
Mr. Micchiardy, whe
was charged to carry
out this mgantic task,
achieved the desired
result and in less than
a year the whole of
the Somaliland net-
work had been com-
pleted, and connection
had been established
between the various
points of the colony
occupied by the
Italian fag.

Most  important
changes followed in
the political and
economic  situation,
and they were all of
them entirely due to
this verv powerful
means of communi-
cation, for by it the
control of the Italian
Colomal  Government was immediately
extended all over the area occupied,
and very soon those responsible for the
Government of the country were rejoiced
to discern signs of the complete pacification
and submission of the rebellions tnbes. Mean-
while the natives themselves, especially the
Indian, Arabian and Somalian merchants,
of the places where Marconi wireless stations
had been installed, soon became accustomed
to the innovation, and after their first
bewilderment was overcome they did not fail

UNIVERSITY OF MICHIGAN
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to take advantage of the new telegrapb svs-
tem, recognising the superiority of this means
of exploiting their inland trades and even for
the swifter settlement of their private affairs.

Its successful installation made 1t possible
for the Italian troops to effect a progress to
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the interior regions. crossed by the river
Uebi Scebeli. This thad been  attempted
before by a handful of intrepid officers of
the Italian Navy, but they had been cruelly
slanghtered at Lafolé.  The new expedi-
tion was equipped with field stations, whereby

View af the Indian Ocean from Mogadiscio the Capital {_.th' af ltaliun Snm:ufdﬂnd

Original from
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communication with the fixed station at
Mogadiscio was constantly maintained. After
the main object was accomplished, these
field stations were definitely installed at
certain points on the mysterious river where
Italian garrisons had been stationed ; and they
are still in existence in those places, where,
in apite of the old type of the stations and their
constant use, they continue to afford a very
good service,

This, however, was not enough. The
Italian colony of Benadir, although almost
completely pacified,
wasnot yet connected
in any way with the
Mother Country. All
telegrams had to be
sent by sea to the
telegraph offices of
Mombasa and Aden.
If we consider that
the maritime com-
munications at that
time were limited

only to the north-east | = }q.l';,.j.
MONSO0n BeASON, Iv"“'- St Fs

during which it s |
possible to establish | e
the traffic with the
land (which i1s alto-
gether  interrupted
during the season of
the south-west mon-
soon), it I8 easy to
understand how often
very important news
would reach the
central Government
n Rome many weeks,
even months, after
date.

It was therefore
decided to erect two
high power Marconi stations, one at Massawa
and the other at Mogadiscio. In this way,
telegrams originating from the Italian Somali-
la offices could be sent, through the
Massawa station and the wire telegraphs
of Egypt and the Budan, to ltaly.

This time the Italian Royal Navy, in
consequence of the experience acquired in
the preceding installation of colonial wireless
telegraph stations, were able to install the
two new 110 kw. stations within a very short
space of time. It should be pointed out, how-
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Mast of the Lugh Stafion.

ever, that although it is comparatively easy
to erect stations of such a power in civilised
countries where there are all the

means, it is a totally different thing to do
80 in t-he African colonies, where the conditions
of life are extremely primitive and organisa-

tion far from perfect.

The Ha.umwa. station was erected in less
than a wyear, the success of the work
being due to the energy of Mr. Micchiardi,
Lieutenant of the Italian Royal Navy. The
signals of this station were received
clearly also in Italy.

The erection of the
Mogadiscio  station
was more diffeult,
a8 it is situated on
the dunes formed by
the effect of the two
monsoons on  this
desolate coast. The
landing of the larger
material, whereof
some of the pieces
weighed as much as
five tons, was accom-
plished by astonish-
ingly primitive means,
and it is due entirely
to the wonderful
enthusiasm and abi-
litv of the Italian
marines that every-
thing was t on
shore in good order,
for its transfer could
only be effected by
the difficult negotia-
tion of many wvery
dangerous passages
between the coral
reefs, which rise
through the surf, that
continually dashes in white foam against their
rough escarpments. The installation of this
station was under the direction of Lieutenant
Riceiardelli, who had among his more obvious
duties to supervise and direct the blasting
of a stone quarry, the digging of wells for
the water necessary for the works, and the
construetion of the buildings, machinery and
apparatus.

In November, 1911, the labour of the Moga-
discio station construetion was brought to an
end, and the two Italian colonies of Eritrea on
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the Red Sea and of the Italian Somaliland on
the Indian Ocean were brought into communi-
cation over a distance of more than 1,600
km., across large tracts of dry lands, and
over the mountainous range

733

Besides the Italian authorities and the
citizens of the colonies, the British Authorities
of Jubaland use the high power stations of
the Italian colonies in Equatorial Afriea for

of the Abyssinian high =
platean, which at times
reaches to the height of
2,500 metres.
Notwithstanding the
very intense atmosphere
discharges of the tropical
regions, the service of the
two stations is carried on
with the greatest regulanty.
The signals are received
with a valve detector, and
these are so strong that
the human ear of moderate
power may detect them.

In general, the two
stations have each a 110
kw.  generating plant,

composed of a 2,000 volts
monophase alternator, with
29 periods, designed to supply the electric
current necessary to operate the station.
Kach of the two stations is driven by a Diesel
type oil motor of 150 h.p. BSuch a type of
motor has proved to be

Fiew n_..F' the Ueti Scebeli Kiver.

purposes of communication with the office of
the  British East Afnica Protectorate = n
Nairobi, while the merchants of the Benadir
coast take advantage of it to send messages

very practical for use in
places lLke Massawa and
Mogadiscio, where coal is
charged at a very high price.
Five twenty-five kw. trans-
formers transform the 2,000 |
volts current into a 1,500 |
volts eurrent, which serves
to feed a battery of T4
condenser groups of the
Poldhu type, connected in
series of groups of three.
The rotating dise of the
Marconi system is run at
8 velocity of 3,000 revs.
per minute by means of a
special electric motor, and
the spark gives a distinet
musical tone,

The aerial of each of the
two stations is formed by thirty parallel
horizontal wires, supported and directed
according to the connecting line of the two
stations, by means of eight large iron towers,
each 75 metres in height.

Another View qf Merca.

to Aden, Bombay, Mombasa, Zanzibar, ete.

Furthermore, the numerous ships of the
#8. lines which follow the route of Aden,
Mombasa, Zanzibar, Dar-es-Salaam, find in
the wireless telegraph stations on the ltalian

UNIVERSITY OF MICHIGAN
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coast of Benadir very convenient points for
the transmission of telegrams directed to
Europe and other parts of the world,

During 1913, the occupation of the Italian
Government was extended to all the
terntory which was awarded them by the
Italian-Ethiopic Convention for the delimita-
tion of the frontiers stipulated in 1908. For
that purpose new garnsons were established
in the region of Mahaddei-Uen, in the higher
reaches of the Uebi Scebeli River, and at
[scia Baidoa, on the Abvssinian horders.

In these two places permanent stations
of ! kw. and 14 kw. respectively were con-
Htruct‘-i.d The installation at Iscia Baidoa,
erected on the same plan as the others by the
Italian Royal Navy, attracted especial atten-
tion, because its installation was commenced
within only a few days after the oceupation
of the country, and this in spite of many and
ureat han:lshlps sustained by the staff both
on account of the difficulties of transport and
also of the rough living conditions, for all the
regular routine to which sailors are accus-
tomed was found to be impossible of continu-
ance, and hardly the necessities of every-day
existence could be procured. much less any
of the comforts of civilization.

But present results have amply repaid all
the labours and trials of installation, for

now the wireless telegraph service in the
[talian Somaliland proceeds with a regulanty
which it seems does not exist among the
networks of the regular wire telegraphs.
Besides, the ereciion of telegraphic lines in
these regions would have been absolutely
impossible, especially during the first vears
of the oceupation, for an aplmmnth illimitable
plain stretches itself out of sight from the
downs of the Benadir to the foot of the
Abvssinian mountains of Harrar and of
Arussi, and this plain is entirely covered
by a thick network of serub and under-
growth, which 18 almost impenetrable, only
broken here and there by narrow and intricate
paths. made by the thousands of wild animals,
not excluding the elephant, which make
their homes in these wild regions, while the
natives of these parts, ne. matter how friendly
disposed they mayv be to the new order of
things, are much too ignorant and super-
stitious to be of any use in the task of keeping
such an extensive svetem of lines as 1.i.-.:uuluzi
be required by the ordinary telegraph it
proper repair. But chiefest “of all there
the insurmountable problem of making EhL
telegraph poles impervious to the attacks of
termites or white ants, which encompass the
destruction of anything in the shape of dried
wood.
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The Production of Vibrations
on Strings.

By Professor J. A. FLEMING, M.A., D.Sc., F.R.5.

[Professor Fleming exhibited at a recent meeling of the Physical Society of London
an apparalus for the production of vibrations on sirings, loaded or unloaded. This
15 described in the paper which we reprint here from the Proceedings of the Society.]

HE ]im:lblem of determining the
possible vibrations of a loaded

string—that 13, a flexible string
having small masses attached to it at equal
distances—is one to which manv mathe-
maticians have given attention. It suffices
to mention the well-known discussion of the
problem by Lagrange* the full treatment
of it by Lord Rayleigh,t and an interesting
Paper by Mr. C. Godfrey { published in 1898,

Of late years the matter has acquired an
electrical interest from the close analogy
existing between the transmission of
mechanical vibrations along a loaded =tring
and the propagation of alternating electric
currents along a telephone cable having
inductance coils inserted in it at equidistant
intervals. In seeking for experimental
methods of illustrating the properties of
such loaded cables it was natural to turn
for assistance to the visible oscillations pro-
duced on strings loaded or unloaded.

Almost the only method hitherto used for
creating sustained vibrations on strings has
been the elegant device of F. E. Melde, in
which a string attached to the prong of a
tuning fork is set into stationary sympathetic
vibrations when the length and tension of
the string is adjusted so that the vibrations
travel along it in a time which has some
}nt-f[ger ratioc to the periodic time of the
0T,

The objections to this method are (1)
that we cannot put more than a certain
tension on the string without stopping the
fork even if the latter is electrically driven,

* Meoanigue 4 e, Vool L., part 2, wec, VI, § 111
t Theory of Sound, Vol. 1., Chap, V1., 2nd edition.
§ " Un Dhscontinuities Connected with the Propagation of
Wave Motion along a Periodically Loaded Biring.” FPhil,
Mzg., Aprl, 1898, p. 358,

(2) that when long loaded strings are em-
ployed we need very large forks to provide
a sufficiently low frequency in the impulses,
(3) that we cannot alter the frequency of
vibration except by changing the fork,
(4)that the vibrations of the string take place
only in one plane and are not very visible
unless viewed from a certain standpoint.
In thinking over these difficulties it
occurred to me that the fork could with
great advantage be replaced by a small
continuous-current electric motor, the speed

Fig 1,

of which can be easily controlled and
measured and made low or high enough to
study the wibrations on a string of any
length, loaded or not loaded, and with any
reasonable applied tension,

The best arrangements were found to be
aa follows :—

On the shaft of a small continuous-
current motor, say, } e or } WP, I8
attached a pulley or disc which has a crank
pin (K) inserted on it outer face at a distance
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of about 05 in. from the centre (see Fig. 1).
To this pin 1s attached a light crank shaft (C)
which 18 connected at the other end to a
rocking lever (L). A small hook (H) is

attached to the crank shaft, quite close to
the erank pin, and another at the far end,
close to the junction with the top end of the
rocking lever.

On the other end of the motor shaft is an

I. Standing Waves on unloaded String.

V. Standing Waves on loaded String ; wave length covers abouf 3 loads.
Fip. 2.

e ndless serew gearing with a toothed wheel,
the latter carrying a pin on its face which
strikes onee in every revolution agamnst a
small piece of steel clock-spring. This
mechanism serves to count the H-'FH'E'I:{ of the
motor, as we can take the time of 20 or
1,000 revolutions of the wheel by a stop-
watch and, knowing the gear ratio, obtain
the speed of the motor, The hook on the

Tue WireLess WorLDp

crank shaft near the crank pin describes,
therefore, a circular path in space without
rotation, and the hook at the far end of the
crank shaft moves to and fro with an
approximately simple harmonic motion.

If, then, we fasten a long stretched flexible
cord to either hook we have the means of
impresaing upon the end of the cord simple
harmonic motions either (1)in the direction of
its length, or (2) trans-
verse to its length,
or (3) a ecircular
motion equivalent to
the combination of
two simple harmonic
motions differing 90

deg. in phase, each
taking place in a
direction at nght

angles to the direction
of the stretched cord.®

The remote end of
the cord 18 attached to
a pin which is screwed
into a nut travelling
on a long screw
similar to the slde
rest of a lathe (see
Fig. 2). We can by
this means put any
desired tension on the
cord, and also measure
the tension by a
spring balance inserted
between the end of
the cord and the
terminal pin. If, then,
we attach one end of
the cord to the hook
nearest the erank pin
of the motor with
the string stretched
parallel to the axis
of the motor and
apply a certain tension
at the other end
of the string, and set the motor in rotation,

® Hipee thiz Poper was printed my sttention ha: besEn
Irnwn to & footnots in Tyndalls Lectares onm Sound, Lechun

¢ deseribes & lecture experiment in which
i ocatgnt cord had ome end whicled roand by hand by being
. whirling table, the ot her emd of the cord being

fAxed. The result was to prsloee staticnary vibrations on
Ehie conid 1 he uniformity of rotation mast o sach cases
lepend on the sEill of the operator, and cannot be compara il
with that prodaced by an electrie metor Iyivdall doss ot
RpEcar to e ve vees) §hks A parat s [l ..|||;||||Ir;|||l.l' & X P=EFl-
ments, por [or experiments on loaded strimgs ns deseribed by

ol Benils on ks cord for the parpose of showing
EBant such part of the cord was moving ln & chrels
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we shall have vibrations propagated along
the cord so that each part of the cord
describes a circular motion. By properly
adjusting the tension and the speed of the
motor stationary oscillations may be set
up on the cord which are the resultant of
two simple transverse harmonic motions at
right angles and differing 90 deg. in phase.
The cord, therefore, when vibrating appears
spindle shaped in virtue of the persistence
of vigion, and if the tension is adjusted we
can make the cord vibrate in a single
loop or in 1, 2, 3, &c., loops up to a dozen or
more segments corresponding to the various
harmonics of the fundamental mode of
vibration of the cord (see Fig. 2).

By the slide-rest arrangement the tension
can be accurately adjusted so as to produce
any required number of sections and keep
them steady. By sending the beam from
an arc-lamp lantern along the cord these
stationary vibrations can be rendered visible
to large audiences. We can easily measure
the half wave-length or distance from node
to node by a beam compass, and having also
the means of measuring the speed of the
motor we can calculate the velocity with
which a wave motion of any wave-length
producible travels along the cord.

Arrangements can also easily be made to
apply & tension to the cord by means of a
weight attached to the end in the usual
manner by passing the end of the cord over
a fixed pulley.

The cord can be loaded by fixing on it at
equal intervals glass beads or cork or wooden
balls, and the possible modes of wibration
on this loaded cord studied. By loading
half of the cord or a middle portion, we can
examine che reflection effects taking place
when a vibration 8 from one medium
to another of different mean density. The
following is the simple analytical treatment
of the problem.

Let us assume that the mass of each load
on the cord i1a m, in which we must include
the mass of the length of cord intervening
between two loads. Let d be the distance
between the masses. Sup also that in
any shape into which the cord is thrown in
its vibrations the angle made by any section
of the cord with the straight line joining the
extremities of the cord is so small that we
may take the sine of thiz angle as equal to
itsa tangent. Also let T be the tension of

the cord, and let y_, be the transverse dis-
placement of the nth mass. Then, following
a method used by Prof. Tait,* we have for
the cquation of motion of that mass

‘F"a"z Une1—Y\ __ ¥n—Yn—1
war=T () -1 (=) o
which expresses the fact that the difference
of the components of the tensions taken
perpendicular to the undisturbed cord on
either side of any mass is the moving force
on it. [f we put y,=Y cos (pt—gz), where
p=2x/r and g=2x/A, v and A being the
periodic time and wave-length of the motion
respectively, then on substitution 1 (1) we
Lhave

—mp? cos (pi—gz)=":{cos (pt—g(z+)
—2 cos (pt—qz)+o0s (pi—giz—d))} @)

4T .
or p'= — om bod (3)
Writing n for p/2x and V for ak we have
—aa=p/ L sin wd/y
V=ni= \'/m,"ti T )Y ()

The above is & correct analysis if the
vibrations are in one plane, but as regards
the case under consideration, viz., when each

rtion of the string is moving in & circle
E:.w'ng its plane perpendicular to the line of
the undisturbed cord, we must arrive at the
equation of motion in another way.

Since each load then describes a circle of
constant radius y, the centrifugal force on a
mass m moving with angular velocity p is
mply ; and if we consider the load at y it
is mp'y coe (pt—qz). This force, however,
is balanced by the sum or difference of the
resolved parts of the tensions on either side
of it, taken perpendicular to the axis of
revolution. If:nue we have

mpty, _:T{HLE?::'—_J)_T(EH E__y-)

and by substitution for y, of Y cos (pt—gz)
gives us the same equation (2) and hence (4)
follows, as above.

If d/A is very small, that is, if the loads are
very close together, then m/d=p is the
average density per unit of length, and the
formula reduces to V,= v'T/p, which is the
known expression for the velocity of propaga-

* 2ey article ™ Wave" Enepelopedia Hrilannisa, Sih
edition.
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tion of & wave along a cord of mass per unit
length p and longitudinal tension T.  Hence,
if we call this latter the wave velocity
corresponding to the uniformly distributed
or smoothed out masses we have finally

‘l-l="r, EI:_J?:;A‘ (5)
Also (5) can be written
T
"= mi wid sin =d{A  (6)

From which it is seen that no frequency
greater than 4 T /4 «“md can be propagated
along the loaded cord. This corresponds
to about three loads per wave, or when
d=\/2.

The values of (sin wd/A)/(wd 'A) in terms
of A/d or the number of loads per wave are
given in the Table 1. below :—

T-ll BLE 1.

A d |1Rm wd /N Grd/N) | NJd (Sin wd M iwd A}

[ M i

1 L) fi O-855
B Ly T (-paT
H (+H2T [ S (1078
4 {lfHHI it LR L]
b (FEEG Lk i g

It is obvious that this ratio runs rapidly
up towards unity and that even when M
18 as small as 10 the discontinuous Iumlmg
is equivalent in practical eflect to continuous
loading, as if the added mass was uniformly
distributed along the string.

These deductions from theory can be easily
illustrated and confirmed by the use of the
vibrating string apparatus above deseribed,

The best cord to use with it is a light
inelastic cord called eotton cord, and a
useful diameter is about lwaw. or 2mm.
The sample I have used has a weight of
0-00839 gramme per centimetre,

A length of 2 or 4 metres was employved
and one end attached to the motor, the
other being led over a light alununiom pulley
well pivoted and terminated in a scale pan
in which weights were placed. Using
appropriate tensions and frequencies the
cord was thrown into stationary vibrations
giving 1, 2, 3, 4, &c., half-wave lengths or
loops. The frequency N (per second) and
wave-length A were measured and also the
tension T of the cord in grammes weight,
reduced to dynes by multiplication hy 481,

Tae WireLess WorLn

The product NA was then compared with the

quotient VT v p, where p=0-00839. The

following Table 11, gives the results :(—
TABLE I1.—=Tromarerae 1ilrotions of am lJ'n.hﬂId.i'bi.llp

I. rnﬁ‘th:! metren

P =weighl per cm. = -DOALE gramme,

X, of Tenslon of Velocity of
half- string=T. Fﬂwmﬂ E:;'E"I propagation.
“L;r" | linnnt:r In ems,
B, = N, =k E
lnayjas, (irms ]J-]'n~~| | NA |1 T 'y A
i
1| ,000 ge1000  9TR 00| 10,000 10,8560
2 AR5 324,000 aM-A 0 200 8,080 4.IZED
3 150 147,000 J=-R 130 425580 4,200
4 BY Bh40 829 ] aean  9.220
L E-DI 48, 100! =T i E.ﬂi]l ZAED
I
With n eord 4 metres In.l h l-lhrlllnnn up to the 1ith
harmonie coukld hruhll-ln . Elving from 10 to 19 loogs
or hali-waves,
1k | RO | bdoDoDy 302 B0, 404 | Z540
m ! ]5|’ H.TIIII JE2 40+ 1, EHR 1380
|
It will be seen that the wave velocity

given by product NA s nppmxmmt.e]j" Equnl
to the quotient +7T/yvp. There is a
certain difficulty in measuring the wave-
length as the nodes are not very sharply
defined, but the agreement is fairly goud
and proves that the velocity of propagation
of the wave varies as the square root of the
tension and inversely as the square root of
ile density of the cord.

A sceond set of measurements was made
employing a constant tension of 110 grammes
on the cord and varable speeds of the
motor to produce different wave-lengthe,
and the results are embodied in Table I1I. :—

TauLe [11.—Traneveree Vikrations of an [Vnloadsd Siring.
P=wright per em, =0-HA3D gramme. Leagth=2 metren.

Ko, nf | Tepsbon of 1 Veloeity of
hall- | string=T, ':;"qm‘“lf;‘ ,E:;ﬁ; propagation.
“I_I"r"" Plois 1:! [T L P—
b ffrima e, = = . N |... T % -p'.I-'

1 B0 s i q-0 a0 (3310 | 3580
IR T L 17-R o0l | R580 0 BARD
3 110 1M o1 134 |3.500 1,580
i FR T TR ] A8-| PR | 2.540 3,580
Lewgth nl'_rwd 4 |u9tna.-;.
¢ 110 [woReon 87 #4  |2.520 3,580
] 110 | Q00K T H) I 7-8 Sl 3,580 3580
[}] 1000 Qs iWHl 289 134 3w 350
A i LU TR B0 I N -

These last results similarly prove that
within the limits of wave-length employed
the veloeity of propagation is independent

UNIVERSITY OF MICHIGAN
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of the frequency and equal to the quotient
v T/vp.

On the cord 4 metres in length there was
no difficulty in producing as many as 20
half-waves quite stationary, each having a
length of 20 cm.

The next step was to prepare a loaded
cord by placing on the same cotton cord
ulass beads each weighing 0-208 gramme at
distances of 20 cm. The mean density or
weight per centimetre length of cord was
thereby raised to 00188 gramme. The
same experiments were then repeated with
this loaded cord using variable tensions
(Table IV.), and constant tension (Table V.)
with the result.a g;i?en.

pn'm —p o-0188 Lvl:n.lth of cord =
Variable tension
No.of| Tenslon o1 | | Valocity of
half. | string=T. | Froquancy m propagation.
S| W3 e gk | e,
w i
toope. | Grma; Dynce. oo =N, | =X };,-’-Tffp
i
| |
3 | 810 (7050000 =250 | 26 6880 | 6,510
4 | 550 | 540,000, 288 | 200 |5380 | 5380
& | 880 373000 280 158 | 4,420 | 4,480
a a5 | B0, (0 291 130 (2700 | 3.720
T | 205 (201000 29 110 [3,210 3.280
8 180 (177000 312 | 97 |30m0 | 3,080

TLELE V.
Same loaded string a3 in Table 1V., but with conatapt tension.
Teusion of | Velocity of
’é:“u'." ng=T. | Feequenay ki | propagntion.
Wi | of oscilla- | lonzth
e = —| tions per Ell._t-ll.u.
loops. | Grms! DFI:IH‘ rer.=N. =A [ WA ‘q-'lT,"';- p
e | = uome vk
|
£ 10 | D0 000N A1 400 |E.'Hﬂ 2,310
3 EI0 | i 00y 128 268 |3.400 3,310
i 210 | 048,00 188 2ng | 83,3380 3,310
b 210 | e, o 198 1680 | 3,200 3310
A E10 | S Oy 248 132|320 3,300
T 210 | zoa0n  ER-8 110 13180 3,310
It will be seen that here also the wave

velocity measured by the product NM is
approximately equal to the quotient v T/v p
and that the wave velocity is independent
of the freque

The Iun':]lml mrd however, differs from the
unloaded in this respect, that wheress there
was no difficulty in producing on the
unloaded string as many as 19 or 20 station-
wry half-waves or loope, each about 20 cm.
in length, it was found quite impossible to
produce waves as short as this on the loaded
string with loads 20 cm. apart. The latter

refuses to oscillate sufficiently quickly and
will not propagate waves of a higher fre-
quency t.f:m corresponds to a wave-length
of rather more than double the distance
between the loads. Omn putting on a higher
frequency at one end of the cord the vibra-
tions or loops on it are seen to die away
quickly, but sustained stationary osecilla-
tions on the whole length of the loaded
string cannot be set up unless the frequency
18 less than the critical value.

This method of exciting the oscillations
on & string can also be employed to exhibit
in a beautiful manner the wave reflection
that takes place at the junction between
two strings l:-f mﬂ tension but unequal
mass per unit of length or at the junction
between an unloaded and a loaded string.

If we I]:]n-ue glass beads at regular intervals
on one-half of a string 4 metres long and
attach the extremity of the unloaded half
to the motor wheel and apply a tension at
the remote end, then standing waves will
be produced on both parts when the tension
is adjusted (see I1., Fig. 2). These standing
waves have, however, different wave-lengths
on the two parts which are inversely as the
square roots of the mean cord densities.
Thus in one experiment tried the standing
waves had & wave-length of 100 cm. on the
unloaded half of the string and a wave-
length of 66 em. on the loaded half. These
two parts of the string had mean densities
of 000839 and 00188 gramme per centi-
metre respectively. The ratio of the square
roots of these last numbers 18 as 29 18 to 43-3
and 293 100=2,900 whilst 43-3 x 66=2,858,
Hence the wave-lengths are nearly inversely
a4 the square roota of the mean cord densities.
The amplitude of the waves on the unloaded
half of the cord was, however, much greater
than that of the waves on the loaded cord,
thus showing the loss of amplitude on reflec-
tion. The same thing can be better shown
by emp]n].rmg a8 cord one half of which is
single and the other half made of four
similar cords in parallel and tied together
at intervals. When this is vibrating we have
waves on the four-fold part which are half
the wave length of those on the single part
(see IV., Fig. 2).

Again, if the tension was decreased slightly
g0 88 to lower the velocity and decrease the
length of the waves a point was soon reached

C
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at which, whilst standing waves were
duced on the unloaded half of the cord, no
WAVES Were uced on the loaded half.
This hap when the length of the waves
on the unloaded half was about 60 em. and
therefore those on the unloaded half should
have been about 40 cm., or equal in length
to twice the distance between the loads;
80 that one wave would cover three loads or a
little more.

This experiment proves clearly that there
18 an inferior limit to the possible wave-
length and & superior limit to the pos-
gible frequency of the wvibrations wlich
can be produced on the loaded string exactly
as predicted by theory. The same reflec-
tion of the waves and loss of amplitude on
passing & junction between two uniform
cords of different mass per unit of length can
be shown by joining two cords of equal
length, one a plain cotton cord and the other
a piece of whipcord or heavy gilt thread,
nnslnttun]liug one end of the length to the
crank of the motor and applying a tension
to the other end. By adjusting this tension
it is easy to show the loss in amplitude of
the wave in passing such & junction, or even
the total reflection of the wave (see 1II.,
Fig. 2). This phenomenon has its electrical
anslogue in the loss in amplitude or reflec-
tion of the electrical waves at the junction
between two condnctors, say, an unloaded
land line and & submarine eable, or loaded
line, the two having different capacities and
inductances per mile when telephonic cur-
rents are transmitted through such a circuit.

Again, we can show by this vibration
apparatus the advantage of tapering off the
loading in the case of a junction between
8 loaded and an unloaded line owing to the
diminution of the reflection losses. When
s wave passes from one medium to another
of different refractive index, and if this
index changes somewhat suddenly at the
junction plane we kmow that wave reflection
takes place. 1f, however, the index changes
gradually the reflection losses are much
reduced or else annulled. Hence, if & loaded
telephone cable is connected to an unloaded
cable partial reflection of the wave takes
place at the junction. If, however, the
loading is tapered off, these reflection losses
are much reduced. This can be wvisibly
illustrated by the vibrating string apparatus
very easily. If we load one-half of a string

Tag WirerLess WorLD

with glass beads but taper off the loading
by using towards the middle point beads or
knots of gradually decreasing mass, and
then attach one end of the unloaded half
to the motor crank and apply a tension to
the other end of the whole cord, we shall see
that the reflection losses at the junction are
much reduced.

The partial reflection and consequent
loss of amplitude in the transmitted wave
can even be shown by placing a single
bead or load of appropriate mass in the
centre of an otherwise unloaded stnng.
If one end of the string is vibrated and a
suitable tension applied we can produce
stationary waves of large amplitude on that

rt of the string between the motor and the
oad, but the amplitude of the vibrations
produced on the far side of the load is much
less, thus showing the partial loss of amph-
tude in the transmitted vibration owing to
the reflection losses.

In conclusion, a short method may be
given for arriving at an expression for the
velocity of propagation of an electric wave
along a coil-loaded telephone cable, which
was fist given by Prof. I. Pupin in his
important memoirs on this subject,* but
which may be obtained more simply in the
following manner :—

Let us assume we have a two-wire cable
having capacity C and leakance 5 due to
the dielectric between the wires, both
reckoned per unit length of the circuit.
Let us suppose that loading coils, each
having inductance L, and resistance R,, are
inserted at intervals d along the cable. Also
let the cable itself have a conductor resist-
ance r and inductance | per unit of length.
Let us denote the currents through three
puccessive loading coils by +,, ¢, and
i+, and the P.D. between the wires by
v, 8t & point half-way between the (n—1)th
and nth coil, and by v, half-way between
the mth and (n+1)th coil. Furthermore,
let the currents and potentials be simple
harmonic functions of the time and vary as
the real part of *, where j=+—1 llll-‘l
p=2r times the frequency. Hence d/di=jp
and d*/di*=—p"*

Consider, then, the section of the cable

" Ses 1. | Transactions of the Americon Institais of

in, Transschions of
Elecrical E 1, Yol. XV, p. 94, l!l'TiLI-uli Vol IT:I.I;

. hih, 1000, Also s J. A
;hmu Currents in Talephons and Talagraph
2nd editicon, p. 110,



between the (n—1)th and sth loading coil.
The average gradient of the current in that
* section of the cable is (i,_—i )/d, and if
this gradient line is nearly straight the
gradients must be equal to (3+;pC)u,.
Also in the same manner for the next
section we shall have (1 —i_, )/d equal to
8+3 :
I: Tﬂﬁ?ﬁ, taking the difference we have

(S J:'n—*'wu]' = (84jpC)(e,—0). (T)

But if the impedance of each coil is large
compared with that of the line between the
coils, we can say that,

vi—u,;=(R,+jpL)i, (8)
If, however, we include the resistance r and
inductance | of the cable itself apart from

those of the loading coil we must write this
last equation in the form

o—vs=i, (r+3)+ip ()2 @

In actual practice the inductance of the
length d of the cable between the loading coils
is negligible compared with that of the
loading coil, and the resistance of the loading
coil is small compared with that of the
length of cable between the loading coils.
Henece, it is sufficient to write the above
equation in the form

v—v,=1,(R-+jpL)d, (10)
where R and L are the average resistance
and inductance of the loaded cable per unit

of length of the circuit. Hence, from (7)
and (10) we have

b2, +i, 4 =1,(8+47pC) (R+jpL)d* (11)

If the current is a simple periodic current
then i, may be taken as proportional to
cos (pt—qz), where p=2r /s and g=2=/X
and z=nd. The equation (11) then becomes,
by substitution,

cos (pW—qlr—d))}—2 cos (p—qz)-+cos

(pt—glz+d))=cos (pi—gz) | RS—p’LC

+jp(CR + L3) J'--.'i‘ (12)
But since —p*=(jp)° equation (12) can be
written

Up}‘ﬁ-i(;;'ﬁ ,f[) P

o 13
=_(I%dzsin‘ igd+%) i)
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Solving this quadratic we have
; R B
ir=—(31,+30)

. F TR OBy
SV gt~ (on-20)

Hence the frequency of the oscillations is
given by

wef=dasl oo 20 (Rd BdY. .
P2 —f—‘,d‘\fmam’ djx — -y iﬁ) (16}

Hence the velocity W=/ with which the
wave travels is given by

_ A/ Dein®rd[y ¥ /R B
W= o T s 30

If then, the primary constants R, L, 8 and
C are so related that R/L=8/C, that is, if

the cable 18 sufficiently loaded to be distor-
tionless, we have

(16)

1 sin adfy

vLC wdfx
Accordingly the cable will not transmit a
wave if the frequency s is increased to a
point at which /" is greater than 1/xdy LU,
that is, if the periodic time T is less than
vy Ld.Cd. If the wavelength is made
lesa than the coil or load interval d, then, as
shown by Mr. Godfrey (loc. cit.), there are
curious discontinuities as the wave-length is
progressively decreased. We are presented
with & phenomenon analogous to the forma-
tion of absorption lines in spectra, in which a
medium is transparent or more or less opaque
in accordance with the wave-length of the
incident light. If, in the formula (15) above,
we put 3=0, it becomea identical with the
formula given by Pupin. If we put both
R and 8 equal to zero, and if d/) is small,
then the wave velocity becomes 1/+1C,
and is the same as if the added inductance
is uniformly distributed along the cable,

(17)

The Admiralty have accepted a tender for
an important extension of the naval wirelesa
station which is situated on Horsea Island,
in the upper reaches of Portsmouth Harbour.
At the present time the aerials are 180 ft.
in height, but these are to be replaced with
400-ft. merials, and the electric installation
will be also improved, enabling communica-
tion to be established, it is understood, with
all parts of the Mediterranean.
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Off the Labrador Coast

By W. A. APPLETON

stretching away as far as the eye can
see into bleak, unbroken solitude. Such
18 the rocky coastline of Labrador, washed
at all times by a tumultuous grey sea, and

IM!‘:GIEE a barren and desolate land

An Ungava Eskimo wearing the
wireless "phones.

with scarcely a patch of verdure to relieve
Its gauntness.

Occasionally a fall of snow will cover up
these bare mbs of Mother Earth with a
glistening mantle, but at other times,
especially during early autumn and late
spring, it is repellent in its nakedness;
while the sound of waves dashing against
the rocks and the cries of innumerable sea
birds seem to the imagination of the lonely
voyager to be hostile voices, warning him
off from these inhospitable shores. And
yet the hardihood of man has paid no heed
to such warnings, for off the Labrador
coast fisher folk, not in single spies, but in
battalions, carry on a lucrative and in-
creasing business :  thither, too, the fur

trader makes his way to meet the Eskimo
coming south from still more desolate regions
and bargain the price of mink and sable and
silver fox. But for all this it must not be
imagined that the evidences of life and com-

merce on this coast are frequent. No! The
distances to be covered are so at, and
the visits of “creation’s lords” so short,

that they are lost in the waste immensity.

[t would be strange if mankind did not do
something to ameliorate the conditions of
those who are forced by circumstances to
journey thither; so that the reader will not
be surprised to learn that * Marcom " has
already been inaugurated on the coast and
has brought the influence of eivilisation
to a countrv which 18 never hkely to know
the luxurious conditions of life which pre-
vaill in more temperate zones.

Nine Marconi stations are already in
working order in Labrador. They are :
Battle Harbour, Vemison Island, American
Tickle, Domino, Grady, Indian Harbour,
Holton, Cape Harrison, and Mokkovik Har-
bour, and the list has been placed in order
of the situation from Newfoundland north-
wards. Except in smaller details their
cquipment s identical. For the sake of
efficieney, and because there is no question
of * jamming,” plain aerials have been used
in all the stations, and have always proved
most satisfactory. The distances between
station and station are comparatively short,
but work is not always easy, owing to the
rocky land which lies between them, though
up to the present communication has never
failed. All stations are frequently used by
the deep sea fishers, who, when com-
mencing their season’s wu}rk always inquire
first of all whether the station near their
field of operations is in working trim.

The reason for their inquiry is that the
stations are actually closed down during the
winter, for then the coast is icebound, and
no fishing vessel dare journey northward,
but as soon as the weather breaks the
operators in charge of these stations are
shipped back to their posts, and everything

UNIVERSITY OF MICHIGAN
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i8 in readiness for the approach of the fleets.
Nor would any fleet be so rash as to
set out on its journey without first knowing
that the stations are opened for work.
More especially for this reason the markets
are 50 well regulated, and competition is so
keen that .the master of the wvessel must
have tidings of the market affairs if he is
to “ place "' his ecatch to advantage. More-
over, he requires information of prevailing
meteorological conditions, the state of the
ice, and other matters directly applying to
navigation. As soon as satisfactory news
has been received from the stations in

743

nine operators on board. The Kyle 1s
especially adapted for work of this kind,
and with its sister ship, the Invermore, 13
fitted with wireless. It was huilt in Eng-
land, and was only launched in the early
part of last year. The wireless equipment
consists of a Marconi 14 kw. rotary converter
set. Every fortnight she makes a trip
round the stations, bringing provisions and
mails, and in order that she may be able to
plough through the icefields she is con-
structed on a $pl?l‘:lﬂ]. design and fitted with
ice breakers. On the journey in question
she had not travelled far before she found

Baftle Harbour from the Slafion Hull

question the fleets get together, and arrange-
ments are made to set sail on a certain day ;
last year this day was fixed for May 31st.

The vessel carrying the Marconi operators
is necessarily the forerunner in the advance
northwards, and the experiences are not
without interest to the outside world. We
will accompany one on the journey from
station to station, which is made from year
to vear. Each time, of course, fresh work
has to be done and fresh incidents oceur,
but in general details one trip is like another,
so for the purpose of centralising our tale
we will take the journey which was made
last vear.

On June 3rd the steamship Kyle started
from St. John's, hﬂnfuundlnnd with the

herself in a field of heavy ice, which ex-
tended for over 50 miles, and necessitated
very slow progress, for it is hard work
making headway against the heavy pressure
of the icefloes, and great skill is rcqmred in
navigating the vessel, lest this pressure
should produce too great a strain on her
sides or fix her so fast that 1t might be a
question of weeks or months before the ice
would give way sufficiently to allow her to
proceed.

It is pot an unpleasant experence to
through an icefield, especially if the weather
—as it was on this occasion—is fine, for then
the sight 18 wonderful—leagues of dazzling
white 1ee sheets which, for all their intrinsie
purity, take on prismatic colourings and

UNIVERSITY OF MICHIGAN
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radiate the light flooding over
them from the depths of a clear
blue sky. Here and there, where
the ice is broken up into patches,
it is for all the world as if the
ocean had blossomed out into
gigantic snowy flowers, floating
like water-lilies upon the dark
green waves the depth of which
18 intensified by the wonderful
contrast.

At last Belle Isle was reached,
and after that journeys were made
to Venison Island, American
Tickle, and Domine without much
delay, but such was not the case in the
progress to the next station, for before
Holton was reached the Kyle found herself
in a thick im which was proof against
all skill and ice-breaking appliances, so that
she had to give up this part of her journey
and turn back to Bt. John's, and wait till the
next trip to visit the more northerly stations.
Even then her work was difficult, for the
wintry conditions were stubborn, and it
was late in the wyear before oncoming
Spring had made her influence felt ; when
Mokkovik, the most northerly point, was
reached the calendar had already registered
July 8th.

The most important work that was done
this season was the reconstruction of the
Cape Harrison station. Labrador is noted for
ita ternfic gales of wind and * glitter
storms. In the previous winter one such
storm had done vast damage to the whole
coast, and under ita phenomenal onslaught
the mast at Cape Harrison had broken down.
The Cape is a hill of about 900 feet high,
with almost perpendicular sides, and the
station is situated on its summit.

Ratsming the new mast at Cape Harrison.

the provisions. The little boat, laden with
heavy cargo, began to make water long
before the harbour was reached, and the
occupants had to hale for all they were
worth to keep her afloat, and it was easy
to see that if everything was to be landed
safely the work had to be done expeditiously.

It was thought inadvisable to make for
the usual landing stage, but to beach the
boat on the nearest rock. This was done,
and then commenced the laborious task of
conveying the goods to the station up the
precipitous cliffs ; and it speaks well for the
energy diqpluw!:tl that, with the exception of
a few provisions, evervthing was satisfac-
tn.:rll_!,T transferred. Then the work of erec-
tion was commenced, and this occupied the
full attention of the party. It was as well
that this was so, for Cape Harrison is a
lonely situation at the best of times; but
this vear, owing to the lateness of the
season, no fishing schooners had vet arrived,
so the little party of wireless enthusiasts
were cut off from all the world until the
station had been repaired. The work of

It 18 banked with heavy baulks
of wood in order to secure it
against the wind, but even this
cannot n.]waw! ensure it against
damage. It was such damage
that had now to be rectified, and
four men were landed to mmplom
the work. The process of con-
veying the men to the station was
not difficult : an old skiff was
launched, and soon the little party
was landed : but it was qute
another thing to land the
material for the new mast and

The Sfation af .rlm-!'rtl:ﬂﬂ Tickle.
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erecting the new mast was started without
delay. Entirely new steel sections were
used in its construction, and it was secured
as firmly as any two 63-ft. steel masts with
horizontal aerials can be secured by human
toil, and 1t will have to be a very strong
gale indeed that will reduce it to the con-
ditions of its predecessor. The collapse
of the old mast was found to have been
due to the entire set of northern stays giving
way owing to the opening of the turnbuckle
ends, but with the new equipment this 15 not
likely to happen again. Within as short a
space of time as possible communieation was
set up with the Holton and Mokkovik stations.

Labrador, in spite of its bleakness, is the
scene of much activity between the months
of June and August, and the stations are
kept busy reporting catches of fish, orders
for salt, and many other matters in con-
nection with the fishery. The operator at
this time has plenty to interest him. The
hauling of traps, then the * making ™ of the
fish, are scenes of daily occurrence, while
every now and then a fisherman will drop
in to exchange news or send a Marconigram,
and is only too willing to pour his tale of
adventure into sympathetic ears.

Then, in time off, good sport is to he
obtained with the partridges and hares
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which abound in Cape Harrison, and an
hour's shooting will often provide the station
with dainty fare for many days.

Occasionally a few Eskimo will come
down to meet the fur traders, and already
they are becoming accustomed to the insti-
tution of wireless, and will sometimes pay
the station a wvisit. Among such wisitors
last year was a young native of Ungava,
who was on his way south to complete his
education and to gain some sort of culture
from eivilisation. He was particularly in-
teligent, and took much interest in the
wireless apparatus. Finally he was per-
suaded to be “ snapped ™ with the wireless
"phones on his ears, and is probably the first
of his race to be so photographed. Clad in
his quaint native costume, with this ana-
chronistic headgear, he makes an interesting
portrait for Tne WireLEss WorLp.

But summer in Labrador i3 a fleeting
visitor, and in the middle of October orders
were received by wireless that the stations
were to be dismantled and closed up for the
winter and the operators were to be ready
for the arrival of the steamer which was to
take them back to Newfoundland.

By November work was completed and
solitude was left in supreme possession of the
Rocky Coast of Labrador.

Labrador Puppies from Seal [slands.

UNIVERSITY OF MICHIGAN
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Wireless for Railways

FURTHEE EXPERIENCES ON THE LACKAWANNA.

ADDITIONAL STATIONE

T0 BE CONBTRUCTED.

HE successful application of wireless
telegraphy to railways as evidenced
by the achievement on the Delaware,
Lackawanna and Western Railroad, reported
in the February number of this magazine,
has aroused the keenest interest in Europe,
particularly in railway and engineering
circles, where, it is not too much to state,
the news was received with no little surprise.

Since that article appeared we have
received further information concerning
the eystem which may be regarded as
demonstrating its efficiency without any
doubt.

Wireless telegraph messages were rent
and received on January 22nd without
interruption by an operator on a special
train on the Delaware, Lackawanna &
Western Railroad, travelling from 50 to 75
miles an hour, which carried 500 members
of the Amencan Society of Civil Engineers
from Hoboken to Nicholson, Penn., and
back.

Mr. George A. Cullen, Passenger Traffic
Manager of the Lackawanna Road, who was
on the train, eent to The New York Times
the first wireless dispatch from a moving
train to a newspaper, which read as follows :

New York Times, New York :

On board Lackawanna Civil Engineers’
special, 35 miles east of Scranton, Penn.,
gmng sixty-four miles an hour. Greetings
in the first wireless message from a moving
train to a newspaper. CuLLEN.

This message was despatched ahead of
the train to Scranton and sent from the
wireless station there direct to the American
Marconi Co.'s station on the Woolworth
Building, from which it was delivered to
The Times office. It was six minutes from
the time the message was handed to the
Marconi operator on the train until it was
copied by the operator on the Woolworth
Building, and no wire transmission was used.
The distance covered was about 125 miles.

Shortly after this message was received
Mr. Hunter McDonald, President of the
American Society of Civil Engineers and
Chief Engineer of the Nashville, Chatta-
nooga & St. Louis Railroad, sent another
to The Times. The train was then twenty-
five miles west of Scranton, travelling at
the rate of seventy miles an hour. The
messapge read :

The New York Times :

The members of the American E-umetv
of Civil Engineers send you wireless greet-
ings from their special train on the Lack-
awsnna. No 8. 0. 8. call is likely to be
heard, as Phoebe Snow is in charge.

Huxter McDoxaLp, President.

More than thirty wireless messages were
received and sent by the Marconi operator
on the train during the day. Greetings were
exchanged between passengers and their
friends in New York, and news items from
Scranton were received on the train.

When the train was thirty-two miles east
of Scranton in the afternoon on the return
trip, the Scranton Timer sent bulletins of

ncws toit. They were :
Battle is expected at Torreon, Mexico,
at any hour. Federals are strongly

entrenched.

The task of raising the sunken British
submarine A7 begins in the White Sand
Bay. Huge hawser passed under the
vessel,

Mr. Wiliam H. Truesdale, President of
the Delaware, Lackawanna & Western
Railroad Company, sent a wireless message
from his office iIn New York to Mr. McDonald.
The message was received when the train
was thirty miles east of Scranton. It read :

Hunter McDonald, President of the

American Society of Civil Engineers
en route Lackawanna Railroad.

My cordial greetings to yourself and
fellow-members of the society, wishing you
s very comfortable trip, and that you



will find much to interest you during your
visit to our new Clark's Summit-Halstead
cut-off line. Wirtiam H, TRUESDALE.

Mr. McDonald replied to Mr. Truesdale by
wireless. He said :

William H. Truesdale, President.

Thanks for your wireless message. The
members of the society on your specisl
excursion train to the viaduct greatly
appreciate your interest and the care you
have taken for our comfort. We may
Lackawanna, but we lack nothing else.

HuxtEr MrDovaLD.

A most convincing demonstration of the
efficiency of the wireless telegraph was given
when the train was twenty-five miles east
of Scranton on the return trip. Several of
the passengers who had heard about Mr.
McDonald's messages to Mr. Truesdale and
The New York Times went to the wireless
operator’s cabin and asked to see the original
messages. Mr. Sarnoff, Chief Inspector of
the Marconi Wireless Telegraph Co., of
Amernica, who equipped the train, was in
charge. He said that the Lackawanna
operator who had sent the measages had left
the train at Scranton, taking the ornginal
messages with him. He immediately sent
a wireless call to Scranton, however, got
into communication with the operator, and,
while the passengers looked over his shoulder
and watched Lhim write them, he received
both messages from BScranton. They did
not differ in & word or comma from those
sent originally, and five minutes after the
passengers asked for them they were in
their hands.

Wireless stations are now being con-
structed at Lake Hopatcong, N.J., forty-six
miles from New York, on the Lackawanna
Road, and Bath, N.Y., 100 miles east of
Buffalo. When they are finished the Lack-
awanna, with the stations at Scranton and
Binghamton, will have four stations en its
line with overlapping radi, so that at no
time between Hl::-bukcn and Buffalo will a
train equipped with wireless instruments
be out of communication with a fixed station.

Both the east and west bound Lackawanna
Limited trains, which run between Hoboken
and Buffalo, will begin to handle commercial
menRsages as goon as these stations are com-
pleted.

e ————
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Directory of Amateur Wireless
Stations,

HE announcement in the December

number of the WireLess WorLp,

that we proposed to publish a
Directory of Amateur Wireless Stations, has
been received with satisfaction in amateur
circles in this country, and has brought a
generous responee to our invitation to
amateurs owning licensed stations to supply
us with particulars of these stations for
publication in the directory.

We feel, however, that we have not by
any means heard from all the amateurs who
possess & Post Office Licence, and we believe
that many who are not connected with any
wireless society have either overlooked our
notice, or have not yet taken the trouble to
send us the particulars asked for. If there
are any such amateurs, we would ask them
to favour us with particulars of their stations
ab an early date, so that we may proceed
with the preparation of the directory, which
will then be complete in every respect. -

We feel confident that in the compilation
of this directory we can rely upon the assist-
ance of the members of the amateur wirelesa
societies, and others who are not associated
with those organisations, and to whom the
existence of a reliable directory will prove
of inestimable value.

We shall be glad, therefore, if readers will
send us, at an early date, the following
particulars for inclusion in the directory :

Name and address.

Call-letters.

Whether the station 18 for transmitting
and receiving, or receiving only.

Transmitting range, in miles.

Transmitting wave-length, in metres.

Receiving range.

Usual hours of working.

General remarks.

Secretaries of wireless associations and
clubs will oblige by sending names of their
officers, address of headquarters, call-letters
and any other useful information.

This directory, when complete, will be
distributed free of charge to our readers.
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Administrative Notes

Residents of Casterton and Strathdownie,
in Victoria, Australia, expect to be able
shortly to communicate by

Auvstrabisn  y;relegs. The Commonweslth
m Postmaster - General  (Mr.

Wynne) has issued instruc.
tions for the stations to be erected as
expeditiously as possible, as he is anxiousto
have & practical test as to the efficiency of
the system before establishing communi.
ration of the same kind between other
ocentres,

The Brazilian Government have published
a notice in the Dhario Official recognising the
Mrt:iﬁmt;& iven hjlfa thell'llr
coni school in Brazil as
Corooates official. The Director of
Poats, Telegraphs and Illu-
mination has been ordered to visé the cer-
tificates, and the Treasury has been ordered
to register them. Under the new wireless
regulations which have already been
approved of by the Government, and which
are shortly to be published, all the operators
on ship and shore stations must have a
diploma conferred by a recognised school
and wiséd as above. No further licence is
required by the operators. At present the
Polytechnic and the Marconi school are the
only schools officially recognised for granting
certificates.
L L ]

The following notice, dated January 9th,
has been issued by the Department of Com-
Regulations merce, Washington, U.8.A.,
‘r':"::lm. to the GPVEmmﬂﬂt wireless
ing Explosive lelegraph inspectors : * When
Gas. inspecting the radio appara-

tus on tank vessels or cargo vessels carrying
gasoline or similar substances which generate
an explosive gas or any other explosive
which might be ignited by electric sparks
caused by the operation of the radio appara-
tus, you will pay particular attention to
the insulation of the antenna, to metallic

rigging or equi t of the vessel in which
currents may be induced by the action of
the radio apparatus, and to the wiring and
electrical equipment of the vessel in which
currents may be induced by radio apparatus
80 a8 to cause sparks to jump between
wires or between small gaps. En general
this matter should be brought to the atten-
tion of masters of vessels, steamship owners,
and wireless telegraph companies. If u

inspection sparks nfpbta above chammrm
found, the matter will be re to the
master of the veasel, the steamship company

or ita agents, and to the company operating
the wireless apparatus, and the dangers
pointed out.”

* . *

Commencing January 20th, the coast
charge of the Havana (Cuba) Radiotelegraph
Station (Call letters HV), was:
For messages exchanged with
vessels in the Tnmi‘ad;:ennic
pervice, 4d. per word, with a
minimum charge for 10 words ; for messages
exchanged with wvessels in the American
coastwise service, 3d. per word, with a
minimum of 10 words. This station is
operated and controlled by the Marconi
Wireless Telegraph Company of America.

Coast
Charges.

According to the Telegraph and Telephone
Age, James Dunlop 8mith and Elmer E.
Burlingame, who were convicted on Janu-
ary lst of having used the mails to defraud,
in connection with the sale of stock of the
Radio Wireless Telephone Co., were sen-
tenced, on January Tth, in the Federal
District Court, New York, by Judge Hunt.
8mith, who had been president of the Radio
Wireless Telephone Co., was sentenced to
twenty-one months’ imprisonmentin Atlanta
Penitentiary and to pay a fine of $5,000,
and Burlingame to two years and six
months in the same institution and to pay
a fine of $§10,600. The Ellsworth Co., which
was also a defendant, was fined $10,600.
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NOTES OF

WirELEss PorR INLAND COMMUNICATIONS.
StEAM TraAwLERS AND WIRELESS.
THE SHARE MAREKET.

IN AUBTRALIA.
Wave THEORY.

he example of the Postmaster-General
I in deciding to substitute wirelesa tele-
graphy for the existing overhead land
lines in exposed parts of the United Kingdom
is to be followed by the Government of the
Commonwealth of Australia, so as to bring
outlying country districts into permanent
communication with all the towns and busi-
ness centres. [t is stated that twelve wireless
installations will be established immediately in
the country districts of Queensland and New
South Wales. These are expected to be ready
in the course of a couple of months. Experi-
ments will then be carried out to test their
reliability, and should these prove successful,
as they are e to do, steps will be
taken immediately to link up all the isolated
settlements in Australia by means of wireleas
installations. The Federal Government have
also decided to employ wireless telegraphy
as an aid to the construction of the trans-
continental railroad and to the operation of
trains. Parts of the route through which
the railway is to run are frequently visited by
BEVEre nturn.m. and wire communication
suffers much in consequence. In this there
are the Marconi Company's successful
experiences in America as & guide.
L L o

A novel fact that we announced some
months ago has now received confirmation
in & Government publication. We pointed
out that the demand for domestic servanta
in Australia was so great that often women
immigrants were engaged by wireless tele-
graphy while on the high seas and before the
ship sighted land. This fact has been dis-
covered also by the Dominions Hoyal
Commission, who have just concluded their
sittings in London and who issued, at the
beginning of last month, a report in which
ars the following interesting paragraph :
e demand for female domestics, both in
Australia and in New Zealand appears to be
imperions and practically unlimited. In

i

THE MONTH

SoLving THE SErvaNT PROBLEM
A New Eurcrmic

Howovring Carram Isca.

some cases, before a ship carrying women
migrants sights the land a large number of
ita passengers have been engaged by wireless
telegraphy. In other cases would-be
employera go out in tugs to meet it. On
the day of its arrival in port, or on one of the
following days, according to the varying
customa of different places, somethimg recal-
ling the scene of the hiring fair takes place at
the receiving homes or the Labour Burean.
Intending employers attend in hundreds, and
all the servants with any pretensions to skill
and character are engaged at once.” To the
overworked colonial housewife wireless is,
therefore, & boon which she probably never
contemplated.
E i L

With the result of Messrs. Hellyer’s experi-
ence before him, Mr. G. L. Alward had every
justification for advocating, as he did when
(fenkmg at the prize distribution of the

by Technical School for Fishermen,
that nll steam trawlers ﬁhuuld be mpped
with wireless apparatus.” e"L now
venture into the Arctic Circle in mu:l-mntﬂ
in search of fish food, a thing undreamt of
but & few years ago. Fishermen have to face
every conceivable peril of navigation, and
anﬁhing which can be done to lessen the
isks of their calling should be done. Vessels
sometimes get fast in the ice in northern
latitudes, and if only there were means of
communication it is possible that such
distressing calamities as that of the loss of
the Monimus might be avoided. Mr. Alward
appealed to the Corporation to include
wireless telegraphy as one of the studies at
the school, and to trawler owners to equip
their ships with the necessary apparatus.
It is encouraging to note that Alderman Sir
George Dou Et-]:l . M.P., and other members
of the E.duc.a.hnn Committee who were
present at the prize distribution, expressed
approval of Mr. Alward’s suggestion and
promised it their support
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A mild sensation was caused during the
past month by the report that “ a well-
known French engineer ’ (of whom, by the
way, we do not appear to have heard before)
had * discovered ” that * dangerous explo-
sions are liable to occur at the meeting
points of wireless electric waves.” This
startling theory was backed by the reminder
that “ the Volturno disaster took place just
at the junction point of the Eiffel Tower and
Glace Bay wireless lines (!) and the recent
mining explosion near Cardiff on the Clifden-
Paris line ('), while Toulon, where the
explosions on board the hat.tieuhjpu Jena and
Liberté oceurred, ir on the Paris-Bizerta
line.” Some of our friends in the precs
appear to have taken this report seriously,
and one writer has become 8o scared by the
horrible possibilities which lie ahead (accord-
ing to the latest theory, of course) that he
demands * prompt and thorough measures
of prevention, even if the rapidity of the
development of wireless telegraphy is checked
by them.” We hope that timid persons will
accept our assurance that nothing of the
kind predicted can happen. Anybody at all

uainted with wireless knows that the
wavea do not leave the station like a bolt !
They spread out like & vast fan ; therefore,
if you send a message from England to
America the waves are meeting at an
indefinite number of points right across the
Atlantic.

L ¥ ¥

A graceful act of recognition to heroism
was performed at the Mansion House on
February 4th, when Captain Inch of the
Folturno was presented by the Lord Mayor
with the Quirer Hero's gold medal, a gold
watch and chain, a silver casket to contain
a certificate of the Freedom of London, and
Mrs. Inch with a diamond and sapplire
pendant and an afternoon tea service.

The Lord Mayor, in making the presen-
tation, briefly and very aptly referred to
the I:Lf-ru'u work in the following words :—

“We ask your acceptance of the
accompanying gifts in recognition of your
heroism and staunch allegiance to duty
during the burning of the 8.8. Volturno
in mid-Atlantic on October 9th and 10th,

1913. For upwards of 24 hours the lives

of more than 500 passengers and crew

were in the gravest peril. But for your
coolness and daring, your unfaltering

courage and personal sacrifice, the loss
of life must have been appalling. You
averted & great maritime disaster. Lord
Desart, as President of the Board of
Trade inquiry into the burning of the
Volturno, commended your conduct in the
highest terms, and no greater tribute
ﬁuujdhepmdm any man than the eloquent
words he applied to you—' He did his
duty." "

* * -

Mr. Marconi, who was present, endorsed
the sentimenta expreaaed by the Lord Mayor,
adding that he was very glad to accord hia
tribute to the heroism of Captain Inch.
It was the greatest possible satisfaction to
him that wireless telegraphy and those who
were working it were not found lacking in
what they meant to do, even to the extent
of summoning the far-distant oil-tank
Narragansett. The story of the disaster
showed that while they lived in a mechanical
age of steamships and wireless telegraphy
sailors were still as prone as ever to heroism.
One of his greatest happinesses was that his
work brought him into close touch with
sailors. All who had to do with wireless
telegraphy were proud that it made com-
munication possible which formerly was not
possible, and that it was able to bnng
assistance to ships in distress.

Captain Inch, on rising, returned thanks
in an admirable little speech, concluding
with the remark, which all who have followed
the story of the disaster and the work of
rescue know to be fully justified, that
* thanks were especially due to Mr. Marconi,
since had it not been for his wonderful
invention they would have all perished in
the Volturno."”

& E ] L

The Share Market.
Loxpon, February 20th.

Since our last share market report there
has been considerable activity in the various
Marconi issues, Marconi Ordinary touching
£4 3a. 9d. Prices, however, are now lower

in sympathy with the general dullness of
gtock markets. Marconi Ordinary, £3 13s. 9d. ;
Marconi Preference, £3 1s. 3d.; Canadian

Marconi, 10s. Cd. ; Spanish Trust, 12s. 6d. ;
Amer.can Marconi, £1 1s. 3d.; Marconi
International Manine, £1 13s. 9d.

i TkI oClT rkAEAE & R
FE%S ] i AT
I'lll Li --Il I LS N LSEaTE |
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CARTOON OF THE MONTH
WIRELESS WORRIES—IIL.

AN OPERATOR'S FIRST TASTE OF BAD WEATHER.

QUARTERMASTER : " The Capi'n wanis la know if yer've gol Poldha ye!, sir 2"
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Maritime Wireless Telegraphy

HE most conspicuous of the maritime

I annals of last month was the strand-

ing of Mr. Vanderbilt's yacht the
Warrior off the Colombian coast.

The disaster oceurred on Tuesday, January
28th, when the Warrior struck one of the
most perilous parts of this dangerous coast,
a part which is popularly known as * The
Graveyard of Bhips,” between Savanilla and
Santa Marta. The accident occurred at

off into deep water, but abandoned their
attempt when it became apparent that,
owing to the nature of the ship’s injuries,
such a course might sink the Warrior even
more quickly than in its present perilous
situation.

Repeated calls for help were sent out by
“ wireless,”’ but 1t was not till noon that the
message was picked up by the Frutera, one
of the United Fruit Company’s line, which

The Anglo-American Oil Co’'s Tank Steamer " Narragansetl,” eqmpped with Marcon:

apparafns, which was one of the vessels responding fo distress call of the ill-faled
“ Volturno,”" and which rendered splendid service on tha! occasion.

6 o'clock in the morning, when the cry
** Breakers ahead ! " was raised by the look-
out, and immediately afterwards the vessel
touched bottom. She had struck rocks
which, owing to the high sea and the spray-
charged atmosphere, were only wisible a
moment before. Then she slipped off again,
a mere plaything in the clutches of gigantic
waves. Finally she came to rest with her
sides battered hard against the rocky coast
formation.

The erew endeavoured to back the vessel

immediately headed to the work of rescue.
Already the position of the Warrior had
become so perilous that the crew of the vacht
were about to launch the lifeboats when they
received the Frutera’s reassuring message.
The rescue ship arrived late in the afternoon,
and found they were none too early, and
immediately sent out messages to her sister-
ship the Almiranfe to come and assist in
saving the disabled vessel.

The party on the Warrior (which included
the Duke and Duchess of Manchester and

UNIVERSITY OF MICHIGAN



Lord Falconer, the son and heir of the Karl
of Kintore, besides Mr. and Mrs. Frederick
Vanderhbilt), had for the last few hours been
veritably face to face with death, as they
waited, lashed to the rails of the derelict
vessel, for an answer to the wirelesa call
for aid.

The Frutera lost eight lifeboats trying to
reach the shipwrecked party, and would
herself have gone ashore had it not been for
the arrival of the Almirante. A terrible sea
was running and the wind blew a gale. The
first boat launched was smashed almost
before it reached the water, several sailors
being stunned as they were hauled against
the steel sides of the steamer. The succeeding
boats were capsized almost immediately
they were launched, and their crews were
only saved from drowning by the timely
throwing of lifebuoys. In the end all were
picked up safely, but in some cases it
required much time to resuscitate them.
For three hours this hopeless work pro-
ceeded ; then came the Almirante in response
to the Frutera's call. The sea was now leas
stormy, and two boats were lowered from
the Almirante ; together they were successful
in reaching the Warrior, and in taking her
passengers off, but the captain and crew
refused to leave the vessel in the hope that
they might be able to save her when the
high seas abated.

As soon as the rescue party were aboard,
the Almiranle returned to Colon, the
Frutera remaining to stand by the wreck, and
she was assisted in her watch by a ul'nra.ga
steamer which put out from Jamaica
immediately on receipt of the news.

For the next few days the captain and
crew of the Warrior remained on their vessel,
but their heroism did not jeopardise their
safety, while their relatives at home were
kept assured that all was well by continuous
messages, which were sent from the vessel to
New York.

Unfortunately hopes of salvage were
destined to be disappointed, for shortly after
the passengers had been taken off the vessel
shifted into a still more difficult position,
and finally it had to be abandoned as a total
wreck.

The Warrior was one of the finest yachts
floating ; she was of steel construction,
282 feet long, had twin screws, and was
equipped with wireless apparatus by the

Tae WireLeEss WoRLD
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Marconi Wireleas Telegraph Company of
America. She was a schooner rigged with a
large funnel and graceful ch{:par bows, on
which was a figurehead of & ** Warrior * with
B gleammg aword over his shoulder, similar
to that borne by the old British battleship
of the same name.

- L -

The Liverpool Salvagze Association’s
steamer Ranger has arrived in the Liverpool
docks after successfully salving the Btott
liner Ussa, which, with a valuable cargo,
ran ashore on the Hebrides. Before going
to her berth at Holyhead the Ranger is to be
equipped with Marconi wireless, which has
already been installed in the salvage boat
Linnet, stationed at Southampton.

The Argentine Government radiotele-
graphic station at Cape Virgenes was
destroyed by fire early in the New Year.

" * *

An outbreak of fire in the power house of
the new Post Office wireless station at St.
Just (Cornwall), on February 156th, did con-
siderable damage. The fire bri were
summoned from Penzance, but the outbreak
had been got under by the local men before
their arrival. The roof fell in and the
apparatus was put out of operation.

* L 3 L

Ten years ago a boy and girl affaire was
brought to an end through a proposal being
lost 1n the post, but the error of the mail
system has at last been rectified by a mar-
conigram, for Mrs. Frances Thompson while
on a recent voyage scross the Atlantic
received another offer of marriage from her
aforetime suitor and marconied her accep-
tance. The man in the case is & Mr. F.
Macintyre, who in the early days lived at
Leith, Scotland, where Mrs. Thompson
resided as & girl. On reaching manhood he
emigrated to America to make his fortune,
and this accomplished he sent the proposal
which was fated never to reach its destina-
tion. The romance seemed at an end, and
the girl married. A year ago her husband
died, and last Christinas Mrs. Thompson
decided to visit some friends in America.
Hearing of this, Mr. Macintyre, trusting no
longer to the vagaries of the post, wirelessed
his important message—and the invisible
agent did the rest.
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INSTRUCTION IN WIRELESS TELEGRAPHY

(End of First Course.)

Aernials.

[The first article of this series appeared in thoe May 1918 number of Tae Wikeress Wortp., This article
completes the first series, and special attention is therefore directed to the announcement concerning

the examination which appears on

p. 768 of this issus.

Back numbers of T Winerrss WorLp in

which the earlier artieles bave appeared will be sent by the Publisher at Marconi House, Strand,
London, W.C., on receipt of remittanee of 5d. per copy.]

89. The function of the aerial of a wirelcss
telegraph station is twofold.

In the first place, oscillatory currents
flowing in the aerial will cause disturbances
in the ether surrounding the aerial, which
disturbances radiate in all directions in the
form of pressure waves.

In the second place, any disturbances in

O
0
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Fig. 1,

. ™

the ether surrounding the aerial, such as
those caused by the passing of a pressure
wave, will Prnduce oscillatory currents in

the a-e:nnl

Thus, by connecting the aerial either to
the transmitting instruments, which are
designed to induce oscillatory currents into
it, ur to the receiving instruments, which are
dE,algnEd to detect us::ﬂlntrﬂ-r}r currents
Eu‘mng in it, the aerial is used both for
transmitting nn& recelving messages,

70. The first essentinl of the aerial is to
be & good “ " and a good " res-
ponder.”

The second essential is that its electrical
dimensions should be suitable for the wave-
length it is desired to transmit or receive.

The third essential is that it should be
convenient, to erect and use.

Efficiency of an Aerial. —Taking the first
point, we find that any aerial that is a good
" radiator ” is also a good " responder.”

We also find that its efficiency as a

“radiator ' increases very rapidly as its
average he;ght above the ground is -
creased ; in fact, we find that if we double
the height of the acrial we double the range
of the station without any increase in the
PE‘WET

It is important that the uumber of wires
und the size of the wire forming the serial
is sufficient to carry the current which is
induced into it by the transmitter without
excessive loss due to the resistance of the
wire.

The object of these Articles has been to
educate the student in the intelligent use of
the appa rticularly

radiator

ratus for small stations,
small portable stations, and as the currents
dealt with in such stations are compara-
tively small, the size and number of the
wires in the aserial will not be of great
1 rtance,

Electrical Dimensions of an Aerial
Wire.—The next point to consider ia the
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electrical dimensions of the aerial wire,
which must be suitable for the wave-length
or wave-lengths it is desired to transmit or
receive.

The aerial is most efficient as a “ radia-
tor " when neither inductance nor capacity
have been connected in series with it, and
since the only way to increase the wave-
length of the aerial circuit is to connect an
inductance in series with it, and the only way
to decrease its wave-length is to connect &
condenser in series with it, it follows that the
most efficient aerial 18 one whose natural
or “ fundamental” wave-length is that
which it is required to transmit or receive,

It is found that the addition of an induct-
ance or condenser in series with the aerial
has & greater effect on its efficiency when
used as & transmitter than when used as a
receiver, so that where ar aerial is used for
both purposes it is usnal to design the aerial
s0 that its fundamental wave-length is
nearest the wave-length used for trans-
misgion.

The addition of an inductance in series
with the aerial reduces its efficiency to a
less extent than the addition of a condenser,
chiefly on account of the losses in the
dielectric of the condenser, so that where 1t
18 required to transmit more than one wave-
length on the same aerial, the aerial is
usually designed to have a fundamental
wave-length equal to or shorter than the
shortest wave-length required.

Another reason for this is that an induct-
ance coil swtable for increasing the wave-
length of an serial from, say, 300 metres to
600 metres is far cheaper to construct than
a condenser which would be required to
reduce the wave-length of the aerial from
600 metres to 300 metres,

72. Fundamental Wave - length.
Every aerial has its own natural wave-
length, called its fundamental wave-length,
depending upon its eapacity and its induet-
ance. If we increase either ita capacity or
its inductance we increase its wave-length.

In the aerial wire itself these two qualities
are, so to speak, mixed, and distributed
along the whole length of the wire, so we
cannot alter one quality without varying the
other.

It we increase the length of the aerial
wire, we increase both its capacity and
its inductance, and thereby increase the

value of its fundamental wave-length, but
if we add on to the aerial another parallel
wire, although we increase the capacily
of the aerial, we decrease its inductance,
and therefore its fundamental wave-length
remains more or less unaltered.

If, however, the additional wire instead
of being kept parallel with the original wire,
spreads out radially, as in the case of the
“umbrella " aenal, and also 1if its extremi-
ties spproach the earth, as is usually the
case 1n the * umbrella™ aerial, and 1s
sometimes the case in the “ T "' aerial, then
the capacity of the aerial is increased more
rapidly than the inductance is decreased,

L

\(‘“&“ o ‘hﬁ &m‘
Fig 2.

and therefore the fundamental wave-length
I8 increased.

78. In practice it is found that with single
wire aerials or parallel wire aerials, whose
wires run either vertically or horizontally
with the earth, the wave-length is usually
about 4} times the length of the aerial. With
a *T" aerial, the upper portion of which is
kept horizontal with the earth, the funda-
mental wave-length is about 5 times the
length of the aerial, but if the ends of the
wirea are brought down so as to approach
the earth, the wave-length will be still
further increased.

With an * umbrella " aerial, the wave-
length may be as much as 8 times the length
of the aerial, according to the number of

N
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radial wires forming it and the height of
their ends from the earth.

Thus, two or more aerials, both having
exactly the same fundamental wave-
length, can have different proportions of
capacity and inductance.

Two such serials are shown in Fig. 1,
where “ A" is a single wire aerial, 100 feet
long, and ** B ™ is & two-wire parallel aerial,
each wire being 100 feet long.

The fundamental wave-length of both
aerials will be about 425 feet, but the aerial
“B" will have a greater capacity and a
emaller inductance than the aerial “ A."

Advantage of having a large capacity
aerial.—The advantage of having a greater
capacity in the senal ia very apparent when
we try to increase the wave-length by adding
an inductance in series with it.

As already explained, adding an induct-
ance v0 an aerial reduces its efficiency, so the
lese inductance we have to add to obtain the
required wave-length the better.

74. A larger capacity aerial requires less
indoctance in series with it to increase its
wave-length to a given value than a small
capacity aerial, assuming, of course, that the
fundamental wave-lengthe of the two serials
are the same.

It is quite easy to prove that this is so by
the apphcation of arithmetic.

We know that the wave-length is equal
to the square root of the product of the
capacity and the inductance.

8o, if » = wave-length,
C = capacity,
L = inductance,
then » = vCx L

We will suppose that in both seriale
» = 100, but in the aerial “ B" the capacity
is larger, and therefore the inductance 1s
smaller than in the aerial “ A" We will
suppose that in the aerial “ A"

C =100

L=10
and in the aerial “ B "

C = 400

L= 26
then, without any extra inductance,

» of serial “ A" = v 100 x 100
+' 10,000
100

I

and also
» of aerial “ B = v 400 x 25
v 10,000
100
Now let us add on to each aenal an
additional inductance of 100. Then we shall
have
aof serial “ A" = v'100 x (100 + 100)
= 420,000 = about 141
but » of aerial “ B"” = ¥ 400x (26 + 100)
= 450,000 = about 224.

It will be seen that with the same addi-
tional inductance we have increased the
wave-length of the aerial B from 100
to 224, while we have only increased the
wave-length of the aerial * A* from 100
to 141.

Thus, if we wished to increase the wave-
length of the aerials shown in Fig. 1. from
420 feet to, say, 600 feet, we should find that
E;‘rhapa 10 turns of an inductance coil would

required in the case of the merial ™ A"
while only about 6 turns would be required




in the case of the aerial “ B,"” as illustrated
in Fig. 2.

75. Form of Aerial.—The most con-
venient and economical form of aeral
depends entirely upon circumstanoces.

t of Aerial.—The higher the aerial
the farther we can transmit with the same
power, but it may be far more convenient
and economical to increase the power of a
station than to increase the height of the
aerial.

For portable stations it is obviously more
convenient to keep the masts as low aswe
can, for it is essential that they can be put
up easily and quickly and that they are not
too heavy to carry about.

For stations that are going to be carried by
hand or on horseback 30 feet is a very con-
venient height of mast, for it can be pulled

up by hand without the assistance of a
derrick, and it can be divided up into short
sections of 6 feet each, which are easy to
handle and pack.

76. Bhape of Aerial.—The next thing
to consider is the most convenient shape of
aerial.

Aerials can be classified under three
headings — namely, * Umbrella " aerials,
“T" aerials and “ Inverted L " aerials.
Fig. 3 illustrates an example of each of
these forms.

For very small portable stations using
short wave-lengths, the ** umbrella " aerial
I8 very convemient, as it only requires one
mast, and the aenal instead of putting a
strain on the mast acts as a set of stays to
support it.

Whatever the form of aerial used, one
important point to remember is that the
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farther apart the wires of the aerial are
separated the greater the increase in the
capacity of the aerial. Moreover, there is

very little advantagein putting two parallel

wires less than five feet apart.
In the case of an ** umbrella " aenal, the
I-—mﬂ-m—-l_-— .HHIJ:I‘——-1

F:;- 5.

wires are usually distributed equally all
round the mast, and are therefore amply
spaced, but in the “T"™ or “ "™ aecnials,
where more than one wire is used, they
should be separated by spreaders at each end,
which should be at least 5 feet long, and
more if possible.

77. The Length of an Aerial.—The
length of an aerial is not necessarily the
total length of wire, but is the length of wire
from the point where it is connected to the
instruments or earth, to any ome of its
extremities.

Thus in the * umbrella " aerial shown in
Fig. 4 the lengthhof the aerial is 105 feet,
made up of 30 feet of “ down-lead " and
75 feet of radial wires,

The length of the “ T " aerial shown in
Fig. 5 is 150 feet, made up by 50 feet of

|_ rnﬂ—_i

Fig. 6

* down-lead " and 100 feet of horizontal wire
in a 200 feet span.

And the length of the 7 " aerial shown
in Fig. 6 is 200 feet, made up by 50 fect of
“down-lead " and 150 feet of horizontal
Wire.
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Instruction 1in Wireless
Telegraphy.

THE MARCONI EXAMINATION.

CONDITIONS AND PRIZES.

Important Announcement.

N this number of the WirELEss WoRLD we bring to close the series of instructional
articles which began in May last, and, as then intimated, examinations will shortly be
held at suitable centres under the direction of Marconi's Wireless Telegraph Company.

The scheme of instruction and examination was submitted to the Heads of the Terri-
torial Forces, the Boy Scouts’ Association, the Church Lads’ Brigade, and other organisa-
tions, and amongst the letters of approval which have been received are the following from
Lieut.-General Sir Robert 8. 8. Baden-Powell, K.C.B., K.C.V.0., and Major-General Edward
C. Bethune, C.V.0., C.B., Director General, Territorial Forces.

Sir Robert Baden-Powell wrote :—

* Wireless has become a favourite hobby with boys of the right sort, and it is
& valuable hobby for them, because it has a big future before it.

* The Marconi Company have seen their opportunity, and have come forward
with characteristic energy to help and encourage the boys in taking it up.

“1 hope that the Boy Scouts, at any rate, will make full use of the opportunity
thus given them, and will, by their good work and progress in efficiency, repay such
kindly interest.

(Signed) * RosErT BapEN-PoweLL,
Chief S8cout.”

Major-General Bethune, writing to Captain H. Riall SBankey, a director of the Marconj
Company, stated in the course of his letter :—

“ 1 have considered the scheme of instruction proposed by Marconi's Wireless
Telegraph Company, Limited, as far as the tuition of lads and Territorials is concerned,
it meets with my approval.

(Signed) “ Epwarp C. BETHUNE (Major-General),
" Director General, Territorial Forces.”
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We restate here the particulars of the conditions of the examination, together with the
prizes to be won.

1. Territorials and Cadet Battalions—Ilst prize, value 10 guineas; 2nd prize, value
5 guineas ; 3rd prize, value 2 guineas ; and 5 prizes of 1 guinea each.
The following conditions must be observed :—

(z) No one may compete who is professionally engaged in wireless telegraphy,
or telegraphy, or is 8 member of the Territorial Engineers.
(b) No one may compete who has not passed his recruits’ course.

A complete set of field station wireless telegraph apparatus will be given to that unit
to which the first prize winner belongs.

2. Boys’ Brigade, Church Lads’ Brigade, and Cadet Corps.—1st prize, value 3 guineas ;
2nd prize, value 2 guineas; 3rd prize, value 1 guinea ; and 10 prizes of 10s. 6d. each.

The following conditions must be observed :—

(a) Each competitor must be under 18 years of age on the date of the
examination.
(b) Must have completed at least three months’ service,

A complete set of field station wirelesa t.elegmph apparatus will be given to the unit
containing the first prize winner.

3. Boy Scouts' Association—lst prize, value 3 guineas; 2nd prize, value 2 guineas;
3rd prize, value 1 guinea ; and 10 prizes of 10s. 6d. each.
The following conditions must be observed :—

(#) Each competitor must be a second-class scout and must be in possession
of his signalling badge.
(b) Each scout must be under 18 years of age on the date of the examination.
A complete set of field station wireless telegraph apparatus will be awarded to the troop

to which the first prize winner belongs, and another set to the troop obtaining the highest
percentage number of certificates of proficiency, irrespective of prizes.

With this number we are issuing an Application Form to sit for the examination, which
should be filled in and sent to: The Editor, WireELEss WorLDp, Marconi House, London,
W.C., to reach him by March 31st. Additional forms may be obtained by sending a
stamped addressed envelope to the Editor.

Arrangements are being made for holding the examinations in different centres, and
under proper supervision, and candidates under the various categories will be advised of the
address of their centres in due course.

The series of instructional articles iz being reprinted in book form, and we hope that
copies will be ready before the date of the examination.

In the April and subsequent issues of the WireLEss Worwp, instructional articles will
be continued with a view of enlarging the scope of the examinations, which it i3 proposed
shall be held annually. Full particulars of next year's examination and the conditions and
prizes relating thereto will be published in the April number,
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A Pawn in the Game

(Serial Story)

By BERNARD C. WHITE

CHAPTER XIII.—{contd.)
War!

OON & further message came through,

this time from & cargo vessel making

hurriedly for Yarmouth Roads. The
planes were advancing at a rapid rate, and
some score or more had been counted.
Charles judged it was time to send out his
pingle emissary against the advancing host.
He touched the lever that set the powerful
dynamo rotating at full & The sirship
rose steadily
bubble on which so much depended !

Swiftly it sped out to meet the enemy’s
planes like some kestrel defending its home
againat a swarm of bats. Charles looked
through the sighter. The wvessel dwindled
further and further into the distance, until
it was a mere speck.

The rising sun caught its flanks, and
showed it up against the blue background.
Then it disappeared into the mist. But
the electric apparatus was working in
the dim light u¥ the shuttered operating
room, the little spark shining an electric
blue, marking its course on the screen.
Yet another message that the planes had been
sighted awiftly approaching tEe shore. Now
Charles could see them in the sighter, for
mt-h the rays of the sun the fog was swiftly

ing. On they came, two and three
t-ugehﬁer It was time to make the airsha
rise so a8 to be above them. Up it sped,
climbing its spiral ladder heavenwards.
Charles panted for breath in his excitement.
Now it was poised over the first of the Ger-
man seroplanes. With nervous fingers he
touched the fateful lever and swiftly it
descended, even more like a kestrel in ita
downward flight, and pounced upon the
enemy. The button was to regulate the
death-flame. A flash!| The mote in the

out of its h&ng;tr—-t-hn.t. little

sighter disappeared, only the blue glﬂ'
travelled unmnﬁemed.’iy down the mirror.
Another touch of the keys, and the light
turned swiftly round, then reascended the
glass ; but the airship had to work swiftly
now, for not one, but several of the enemy
were within reach. A message was sent
down that the dymamos should work at
their utmost power. It was needed, and
now the full benefit of the weary practice of
t-he last few weeks in operating the keys was
d, for, as a typist ¢ on a machine,
arles was pressing the keys on his table.
Annther monoplane was located, another
flash sent, and once again the sighter was
clear of the mote that troubled it. But
another was there, and another. The mono-
planes were dangerously close, but the airship
had not far to travel. This time it met its
enemy face on. The direction of the flash
was altered, and the blow sent. It served
its purpose. Swiftly it turned to the mght
as the airship rose into the air once more the
conqueror, but only to stand poised over
another, which likewise fell beneath its
wer. By this time the rear- E:ml of planes
E:d come up, and it was evident that con-
sternation prevailed in the ranks. The
airmen seemed scarcely to know what to de.
There was no concerted movement with the
body. They spread out in skirmishing
order, but such tactica little affected the
swift onslaught of the defending giant.
In & moment Charles made up his mind.
He would attack the enemy to the left, for
they were most likely to make good their
escape if they should chance to get out of
reach of the vessel and descend into the wild
moors of Yorkshire. It was soon ewvident
that the puny strength of the monoplanes
was nothing as compared with the flight of
the airship. Bhe caught up omne, then
another, and each in its turn was sent to
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destruction. The sighter and the mirror
veered round on their pivots as the chase
proceeded, and Charles heaved a sigh of
relief when he saw the last of the black specks
clear from the lens. Then he changed the
course of the vessel. Swiftly it came round
forming a semicircle in an endeavour to
catch up with the fleet that made their
course to the right, but they had speeded
along too fast, and many minutes elapsed
before he caught sight of them. At last one
appeared in the sighter, only to disappear
& moment later, when the airship was sent
awiftly in its chase. Its fate apparently
created & panic in the remaining group.
With one accord they rose in the air. The
airship rose with them. Then they veered
ruundi: and presently were making out to sea
again, the airship following. It caught up
one, & laggard, and was almost within
striking distance of a second, when by a
clever movement the aviator caused his
plane to make a spiral, and the flash which
the airship emitted had no effect. After his
continued success the disappointment of
this failure upset Charles's balance. He hesi-
tated for &8 moment and touched the wrong
key. Immediately the airship fell, and ruin
was within & hair's-breath when Summers
quickly recollected himself, and brought it
once again into a vertical position by
directing it in & circular course. But the
wasted moment had had its effect. It gave
the enemy an opportunity to escape, and
they were not slow to avail themselves of it.
Already the planes had grown so faint in the
sighter that they were difficult to locate, and
soon they were lost to view. Charles briefly
consulted with the commanding officer, and
it was agreed that it would be useless to
continue the chase further. Therefore he
brought the airship back to its hangar,
blackened with the heat of the fray and
travel-stained with its journey, but none the
less ready to act on the defensive again
should the necessity recur.

But now it was not the condition of the
airship which was to cause any anxiety to
the defence authorities. It was the inventor.
For on him the final excitement had pro-
duced disastrous effects. Already strung up
by weeks of anxiety and want of rest, his
nerves had reached their breaking point,
and the knowledge that so much depended
on him had had ita due effect. Even while

he was manmipulating the keye his fingers
twitched as though they were uncontrollable,
and when his work was done he rose un-
steadily from his chair, and complained of a
splitting headache. Suddenly he turned
giddy, and with a convulsive movement put
his hand to his head. Then he clutched at
the officer’'s arm as if to stay himself. With
assistance he mana to crawl down the
spiral staircase, all the while his kneea
shaking under him. At first it seemed that
these were merely passing effects, due to the
recent excitement ; but in reality they were
ominous eigns, presaging trouble to come.
The final blow was not long delayed. Labori-
ously Charles dragged himself to the hangar,
and in a dazed condition inspected the veasel
to aee that all was right. As he bent over
the machinery his pale face flushed and his
eyes seemed to stare. Then, satisfied that all
was a8 it should be, he drew himself up with
a gasp, only to fall with & dull thud on the
asphalte beside the machine. Willing hands
lifted him up, and he was carried into his
room, his right arm hanging helplessly down.
It was some time before he recovered con-
sciousness, and then when he attempted to
epeak he could only utter inarticulate
sounds. A doctor was sent for, and at a
glance pronounced it to be a paralytic
stroke.

CHAPTER XIV.

But it was not a severe attack. A
twitching of the eyelids and the working of
the muscles in the face showed that nerve
power was still active, and that in all
probability the patient would ultimately
recover. But, as in all such cases, con-
valescence would naturally be slow, and in
the meantime the defences at Caister
would be in disorder. The commanding
officer, as soon as he received the doctor’s
report, informed the War Office, and they
in turn sent a messenger to personally
supervise affairs. It was Sir Harry Dever's
idea to go himself as soon as he had the
opportunity. In the meantime he sent the
news to Braithwaite at Sotheby Viearage,
telling him to inform the relations, but to
keep the matter silent to all outsiders.
Late that same afternoon he hastened down
himself to Caister, and it was well he did,
for, arriving there in the afterncon, he found
as perplexing a situation as it was possible
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for & man to cope with, Fortunately all
the apparatus was intact and ready for use,
but there was no one at the station who had
picked up sufficient knowledge to manipulate
the instrument. Therefore, as far as the
actual good the invention could now be as
a means of defence, it might just as well
not have been organised. It was the officer
in charge who suggested a way out of the
difficulty. Did Sir Harry know of anyone
who could manipulate the machine ! 1f so,
it would be well to fetch him, for it looked
very much as though the enemy’s 'planes
would make a fresh attempt to land at night
fall. Could he telephone for anybody ?
No, Sir Harry knew of nobody. Then a
bright idea occurred to him. What about
Braithwaite ? He cent another message to
the Vicarage, which was in code, and read :
“Can you work wireless airship for
Summers ! "  Fortunately it found Braith-
waite in, and he immediately replied in the
negative, cursing his luck that he was not
able to seize this opportunity to distinguish
himeelf. In the evening he went round to
Thrale Hall to communicate the news of
Summers’s illness to Gwepn. The man-
servant opened the door, and in response
to his enquiries told him that Mies Thrale
was at home, but was dressing for dinner.

In a minute Gwen came down. Braith-
waite turned to greet her, and as he looked
at her frank, enquiring gaze, he spoke
quickly and evenly, telling her all he knew.
He began to comment on Summers's pro-
cedure sarcastically. Surely he could have
foreseen what was likely to happen if he
overworked himeelf. Why in the name of
fortune didn't he have an understudy?
There were heaps of men at the works who
could bave given him a hand.

Then she turned on him.

“1 don't think I want to listen to your
opinions, Mr. Braithwaite. It's enough to
me that Charles ia ill, ard if vou say it is
through overwork, that's all the more
honour to him. He couldn’t foresee that
this should happen to him justat the moment
when he was wanted most; and as for an
understudy, I was his understudy. 1 know
as much about that machire as he docs,
unless he's altered it very much sinee I
have seen him."”

** Oh, yes, Misa Thrale, I know you colla-
borated with him in the affair, but | thought

it was more by your interest than by
practical help! Do you understand the
working of the machine ? "

* Yes, I do.”

* Well, then, couldn’t you manipulateit ? ™

“Yes, 1 could, if, as I said just now, it
18n't very much altered.”

“* Then—you——"

“Yes, I could. I know what you are
going to say. Why, of course—at least I
can go down to hia station and see. Let me
go at once. You don't mind ? "

Swift as a thought she turned to the bell.
The butler appeared. ** Tell Foster to get
out the Royce car, I shall want to go on a
long journey immediately. There is not a
moment to lose. He must have it round to
the door in five minutes.”

She turned to Braithwaite.
go and see father.”

She was not long on her errand, but by
the time she came back the car was heard
making its way to the door. Bhe came down
with & fur cloak and other furs over her arm.
Braithwaite helped her to adjust them.
Then she entercd the car, and told Braith-
waite to give his orders. He directed the
chauffeur to Caister, adding that it was a
matter of great urgency, and they would
have to go like the wind, but he would see
that they were not interfercd with. Then
began a journey which neither of them was
to forget for the rest of their lives.

“ Now 1 wll

CHAPTER XV.
CHECKMATE.

Caister at last, Gwen was only too
thankful when the car slowed up in the
muddy road that brought them to the gates
of the station. Braithwaite stepped out
and rang the bell. Sir Harry Dever was
there to meet her, and in a few courteous
words thanked her for coming, then led
her into the officers’ study The usual
owner of the room was introduced to her,
and he reported on Bummers's condition.
Everything was satisfactory : the patient
had to be kept yuiet, but the doctor
saw no reason why he should not com-
pletely recover, as kis general condition
was good, ard the attack had been
brought on only by extraordinary excite-
ment, and was not constitutional. She was
asked if she would care to see him, but
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bravely she said " No.” How she longed
to go to him and give him the comfort of
her presence when he was needing it! The
knowledge of his proximity made her senses
tingle and her heart beat fast, but she was
afraid that her visit might unnerve her for
the work she had in hand. It would be
better to go with her duty fulfilled than
empty handed, or with only her love; so
instead she asked to be taken to the opera-
tor's room in order that she might look over
the apparatus, and see whether she could
undertake the task of manipulating it. The
commanding officer guided her up the
narrow staircase to the little room perched
like & crow's nest in the high tower.
She went up to the operating table.
Yes, it was just the same, at least in
its main plan; but it was all so much
bigger. Before she had played with a toy ;
now she had to operate a machine of war.
She put several questions to the command-
ing officer, seeking explanations of this or
that new part of the apparatus which she
could not immediately recognise. He in-
formed her to the best of his ability ; but,
finding her unsatisfied with his explanations,
he sent for the foreman engineer, who had
been Summers’'s chief assistant, and the
officer told Gwen to put her gquestions to
him, and this she did, much to the little
man’'s amazement, for, as he remarked
afterwards, * He'd never "a thought in this
‘ere world to clap eyes on a lidy who was an
engineer, and a purty little bit o' goods

too.” He found her questions very much
to the point, and this d him with a pro-
found respect. It encouraged him to give

ndequate explanations, and he was still more
surprised to find how quickly the * lidy
in question tumbled to things. The only
difficulties were the camera obscura and the
sighter. Nothing like them had been con-
structed at Sotheby, and they were too
much of a task for Gwen to understand in
& minute or two, but she promised herself
to have a shot at it, and see if she could
manage to work it; if not, she promised
herself she would use the searchlight.
Charles had had a searchlight in his own
den, and she knew she could work that all
right. She saw by the fixtures that there
was such an a tus attached to the
tower, and that gave her some confidence.
As soon as she had mastered the chief points

in the new instrument she asked if she
could have the airship out, and immediately
the dynamos were set working, and the
drone of the engines reverberated in the
midnight air. Then, with half a prayer
erowding up into her heart, half a dedication
of her work to her beloved—she waa sure
he was her beloved now—she discarded her
cloak and sat down at the keys. A mo-
ment's hesitancy, then her fingers pulled
the lever which sent the airship sliding
down the hangars; a second, and it was
mounting into the air. She saw it from the
look-out and held her breath. It was so
enormous—it almost frightened her. Dare
she attempt to direct this gigantic fire-fly,
this awful craft of war? But she had no
time to think. She must try to remember
everything that Charles had taught her, and
she was a little out of practice. The key to
make the machine curve spirally ? Bhe
looked round bewildered. Ah, there it
was, She touched it, and the answering
movement of the airship gave her encourage-
ment. Now she must send it out across
the sea. Again she was not at fault,
1, 2, 3—those black levers with the white
dots, they were the ones, and sure enough
the vessel sped on its way, obedient to her
will.

A call at the telephone. The little fat
man hastened to the receiver. The enemy
was upon them, hastening along at a
terrific pace with a favouring wind. He
shouted the message across to Gwen, and
almost the airship tumbled into the abyss
of the dark waters, for she waa not expecting
this. She had almost forgotten that she was
taking part in the stern reality of warfare.
Now she was brought up sharp with a quick
reminder. Again the half-choked prayer
made itself heard, but it was no time for
praying, only for acting. Nevertheless it
gave strength and brought with it a sense of
calm—nay, more than that, & cold, icy
unreality., She almost felt she could laugh.
It was g0 amusing, this funny little game of
war. Then a sigh escaped her—"1 can't
see it any longer, and I can't make out
this light.” 8he sank back in the chair
as though she were tired of the game, and
would like to give it up. Fortunately the
little man was there, and he grasped the
pituation. “ Keep it up, miss,” he said ;
" keep in touch with the hairship and T'll
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get the light on. This 'ere searchlight is
good enough to go for a few miles, and I'll
work the Johnnie if only you'll only figger
the hairship.”

It was just the note of encouragement
Gwen wanted. She nodded her head, and
the fire-fly was sent far out to sea. A
moment later and the searchlight fell full on
it. Bhe was not a bit surprised when the
seroplanes hove in sight, but she couldn't

uite recolleet how to get at them. It

idn't matber, though ; she would remember
in & minute. Again the little man came to
her rescue.

“There's & plane coming, miss. Get
the hairship face on. I'll keep the light
full on it. You follow the direction it ta
and you'll catch up with it. That there’s
the knob for the fire-ray, I know. Now.
are you ready ! Yes, Gwen was ready : she
remembered all about it now. What a
chase for & minute or two, but it was a
crowded minute of life! A plane dipped
and rose and swerved to right and left to
out of the ray of light, but the little fat man
was one too many for the aviator. It never
eacaped, and with every motion it took the
airship followed suit. * Work the keys as
fast as you can, miss. Get above, then
drop in front of it, and you'll do it. A little
more, a little higher. Now. The button,
quick, miss ! " Gwen obeyed. There was
8 flash of light, the aeroplane flared, then
seemed to shrivel, just as a moth shrivels
when caught in the flame of & lamp. Like a
moth, too, it fell out of the beam of light,
and disappeared into the darkmess, the
nethermost hell. The little man gave a
chuckle, but Gwen was not even surprised at
her success. It all eeemed so natural, just
a8 it ought to be. But the little man's
chuckle had stopped half-way. * Look,
they're absolutely swarming up now thick
s flies,” and, sure enough, the aeroplanes
were coming in & phalanx upon the airship.
“ Now, miss, there are three coming
abreast. See, they're a-spreading out. We
must cop each one. The aimship'll work
faster now. Don't lose "em for God’s sake ! '
Gwen wanted no encouragzement now, She
was thoroughly worked up. All her learning
had come back to her, and in a few moments
the three vessels, one after another, had sunk
beneath the searching death ray. Yet, quick
though she had been, two planes had escaped

her, flying wide to the south. She attempted
to overtake them, but was pulled up by her
companion. * Never mind 'em, miss ; they
will be pulled up all right down there.
There's more on 'em coming up from the
west. Keep the hairship to 'em.” Gwen
obeyed, and the airship made an advance to
meet them. Oh, it was exciting work!
One (a pause), two, and six more of the
enemy’s soldiery were sent to their account.
That decided it. The fleet of planes was
disorganised. The great searchlight had
picked out the centre body of the force, and
the destruction which followed was apparent
to all the oncoming planes. Already un-
nerved by the fate of the first contingent,
they were terror-stricken at this unknown
foe whom they could not cope with, and who
could overreach them and bring death, while
they were helpless to resist or escape. Their
machine were ineffectual to reach her.
The instability of their machines made it
impossible to take accurate aim, and the
swift evolutions of this great war vessel were
outside their calculations. They spread
themselves out, but to no avail; first one,
then another of the fleet was singled out,
chased, and picked off. Then it seemed
that they were too scattered to effect =
landing. Wireless messages were
between the various units of the fleet, and
it was finally decided to give up the attack
as hopeless. First one, then another of the
planes swerved round and hurried back out
of the danger zone, to tell reinforcements
that the plan of campaign was a failure, and
further advance only meant destruction.
About twenty out of the thirty planes of
the main fleet remained. Fight had been
irretrievably lost. Two, so it was com-
puted, had escaped by steering northward,
and their fate was uncertain. [t was a dis-
heartened Council that met on board one of
the German steamers in the North Sea, and
it was a still more disheartening message that
was wirelessed to the main anny council in
Berlin announcing the ill fate of the expedi-
tion and the futility of any further attempt
to land on the East Coast. But if the dis-
tress of the Germans was great, greater by
far was the exultation that filled the little
Marconi room. Once again the enemy had
been repelled—" and this time by & lidy,” as
the little fat man said when he nearly
wrenched Gwen's arm out of ita socket, “ An’
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Eu call yourself & bloomin' amateur ! We'd
mighty glad of & few more bloomin’
amateurs like yoorself at Caister, that we
would.” He took no credit for his own part
in the affair—he was too generous hearted.
(iwen smiled and thanked him : but it was a
very wan smile, and a very limp hand that
he shook. She was exhausted with mental
[atigue, and was trembling all over. But
there was a quiet light in her eyes; past
blunders had been wiped out in the present

BlUCCeBss.

CHAPTER XVL

At first Gwen hardly realised the import-
ant part she had played in the episode
just completed. Everything was too big
and her mind could only grasp little things.
She was worried about the two planes that
had escaped her, and suggested to her com-
panion that they should search for them.
He agreed, and the light waa sent all over
the neighbourhood, without any success.
Then he suggested the search should be given
up, " for you see, miss,” he argued, " if
those Johnnies do land they won't be
much good by theirselven  Some of our
men will be sure to snap 'em up.” Gwen
submitted to his benevolent decision,
and brought the airship back to the hangar.
Then, when all was completed, she rose from
the operating chair, so tired out she could
hardly stand, her poor little head a whirl of
aches and pains. But she was not allowed
to go away in peace. News of the defeat
was already abroad. There were steps on
the stairs, and the commanding officer ap-
peared, followed by Sir Harry Dever.
Following the accepted tradition of the
British Army they behaved with becoming
composure in the face of success, but there
was & triumphant ring in their quiet ** Thank
you, without your help we were powerless to
prevent the landing of this foree.” Then
Sir Harry Dever added, ** Now, I should
think they will not make a third attempt
after they have twice failed, but it is best
to be prepared, and if you do not mind
remaining we could arrange to put you up
here. We will try and make you as com-
fortable as possible and give you every
assistance. Could you do this for us ™
Gwen nodded. She was too done up to say
asnything, and now that immediate anxiety
was passed, her only wish was to see Sum-
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mers. The little fat man was the first to
think of it, and he suggested that the
“lidy " should be taken down to see ** her
young man.” Brought to a sense of their
want of thought, the two officers were
sincerely apologetic. Would Miss Thrale
like to see Mr. Summers now? He was
awake and conscious, but had to be kept
very quiet. The doctor had been asked if
the patient could see any friends; he had
given his consent, but any visits were to
be of the shortest possible duration, and Mr.
Summers was not to be allowed to speak.
Thereupon they led the way down the iron
staircase. The sight of the invalid gave
Gwen a shock. BShe could not realise that
this was Charles, the long, gaunt active
man she had always known who had
seemed impervious to fatigue and illness. Bhe
leaned forward forgetful of the nurse, and
knelt by the bedside, picking up the hand
which lu}r on the h&dnlnthea nmg kissing it.
But she only knelt a8 moment, then, standing
up, she stooped over him and gave him one
long kiss on the forehead, such as she had
never given him before. She forced herself to
smile, then returned as quickly as she came
in, not daring to look back as she went out of
the room.

For several weeks Gwen remained at
Caister in case of emergencies, but no encmy
appeared, and as the commander of the
station put it, " It looked as though the
Germans had had a sufficient drubbing to
teach them manners.” Some time after his
opinion was confirmed by the report that the
strange vessels and submarines that had been
located far out in the North Sea had disap-
peared, and it was believed they had managed
to get through the line of the British fleet
off the Baltic, for no trace of them could be
found. The airships, too, had disappeared
into oblivion, though a good many could be
seen reconnoitring off the German coast,
though they never got within reach of the
British guns. As to the two stray airships,
they had been accounted for. One landed at
Kirby Moorside, and the other not far from
Galashiels. They were both easily over-
come, and the passengers realising the use-
lessness of resistance, surrendered to unkindly
fate. All this time Charles had been making
rapid progress towards recovery. A masseur
had been called in, and now he had full con-
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trol of his limbs, though he was weak and
shaken. Charles's exploita and her own
had been blazoned abroad in the papers,
and the romance attached to them stirred
up the sentimentality of the English public, as
it always is utirmg by romance. Charles
Summers s name was on the lips of the man in
the street, and that meant fame. But it was
not fame of an ephemeral description, for his
work was of a lasting quality and likely to
outstand the breeze of popular favour, It
stood for a revolution in military aviation,
and the fact that it had been authorised by
the Government gave it sufficient prestige
to awaken the interests of the chief scientists
of the kangdom. One and all acknowledged
the genius of the inventor, and many were the
schemes suggested for his reward.

Caister had become a dream. Charles had
been back to Sotheby Vicarage, and he, his
father and mister, and Gwen, were now at
Bournemouth tasting to the full the benefit
of the soft epring air, and delighting in the
transformation of the land from winter to
BUIMITYET .

One day as the two were sitting together
watching the eea curling tremulously blue
beneath the cliff, Gwen broke the silence with
8 sigh, then turning towards her lover, she
put her hands in his.

“ Charles,” she said, ** I have something
to tell you,” and she told him the story of
Braithwaite's infatuation for her, She
paused as she ended, but Charles said
nothing, only looked down at her and smiled,
the same old smile that she had learnt to love
and wait for. That gave her encouragement,
gnd she added: “1 can see it all now,
dearest. I can see what a silly little fool I
was, but then I was so much younger. Life
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had never taught me any of its real lessons.
I can see how wayward and foolish and per-
verse | was. [ thought I knew everything,
and I knew nothing at all. Those foreigners
wanted your invention, and they got it
through me, and Braithwaite wanted his own
success and hoped to get it through me.
I was the pawn in the game, and the stakea
were love and honour. Thank God they got
neither.” Charles looked at her and smuled,
then he lifted the little hand and knssed it.

“ Gwen,” he said, * you did more for me
than I could have done for myself, and, my
beloved, I didn’t deserve it. If you were
wrong I was doubly wrong, for my love was
selfish and self-centred. [ was patronising
and magnanimous, 1 treated you as a child
when it was your due to be treated as a
woman. I, too, did not see it then, but I
too have learnt a lot. Once I thought that
all my work was being done for you, now [ can
confess that it was for my own pleasure, and
you hardly came into it at all. But | want
you to forgive me for my unworthiness, for-
give and forget. You can afford to be
generous, Gwen, for all that 1 am or am
likely to be is your doing; you have given
it me, every bit. Let's ery quits and begin
afresh. Teach me to love you as a man and
not & scientist.”

Gwen looked up at him, and her eyes were
full of tears. She took his face between her
hands and gave him a long sweet kiss, such a
sympathetic kiss as only those who have
failed and tried again and won kmow how
to give. Then there was silence when heaven
touches very close to earth. At last Charles
drew Gwen nearer towards him.

“Come closer, Gwen,” he said, * come
closer, for the pawn in the game won me my
queen.” [Tee Exp.]

i TkI oClT r ke
FE%S ] i AT
II.II LI _.II I P TR



THE w:nm.usa \'-"-::rm.n 767

Atlantic Coast Chain

New Station at Miami,

HILE appeals are being made for
the subscription of large sums to
celebrate the century of peace
between England and America, which has
just been completed, the work of cementing

the friendship of the two nations is being

to build always larger and more powerfui
stations. That at Miami is the latest
addition to the service, and when it is
opened, as is expected it will be wvery
ghortly, it will be one of the most important
commercial wireless telegraph stations in

the Umited States. Miami js in

Miami,
erecied,

silently carried on by other powers besides
ambassadors and International Committees,
Industrial development, which makes no
announcement from the housetops, has been
one of the most potent factors

The pmﬂlmn in which the Wireless set will be

Florida, and is situated at the
mouth of the river which gives it
its name, and has steamship con-
pection with Havana, Nassan and
San Juan. The station will thus
break up a long stretch between
Jacksonville and Key West, thereby
greatly facilitating the handling of
messages, besides controlling much
of the business which now passes
through the Government station at
Key West. By establishing com-
munication with the Nassau station
it should be able to supplement
the ship and shore business.

Active work on the new station
was commenced by the Marconi
Wireless Telegraph Company of
America at the beginning of this year, and
the accompanying illustrations are reprodue-
tions of photographs taken before building
operations commenced. The wireless set is

in the cause of peace, for one
of the chief lessons that com-
merce has to teach is the fact
that the nations must stand
shoulder to shoulder if mutual
prosperity s to be advanced
at all. But commerce needs a
voice and ears if her operations
are to be effective, and only
adequate means of communi-
cation can supply this ne-
cessity. In the last century
such possibilities have been
developed enormously, and now with the
establishment of wireless telegraphy it
seems that commerce is well provided with
resources,  But such 15 the use made of
this service that it is continually necessary

G-em,-raf view of the Muamr Site, the fowers to be builf near H.le
bridge.

being installed in the pavilion which is
being adapted for the purpose, and the
towers will be erected near the end of the
bridge shown in the second illustration.
A b kw. set is being installed.

I.|I-II"-'EIi:'3IT'f' OF MICHIGAN



Contract News

Marconi's Wireless Telegrqt;l.:u{!nmpmy of WonLp, six steamers, the Thessaloniks,
America have received orders from the North  Frederik VIII., Bolama, Loanda, Funchal,
Pacific Steamship Gumpn:i' to install a and Sitges were notified as having been
wireleas apparatus on board their steamer fitted with wireless by the Debeg Co. ;
Cetriana mmll letters will be M O B. they should have been inserted r the
& w = list of shipe fitted by the Société h?,{me
Internationale de Télégraphie sans Fil, of
In last month's issue of the WirerLess Brussels.

The S5.A.L.T. have this month eguipped the following Vessels 1—

Mame of Vessal _ Owners. Type of Installation. Call Letters,
Commonwealth .. .. | Chr. Nielsen .. .. .. .. .. Colleeta. .. .. .| —
Karrakatia va v e ; v i . i A woae . ; —
Kem ., iy e | s g ¥ i b i P i i 5 —
Noordunjk i v« | Erbardt sod Dekkers T o o o " i o FHG

Orders have besn received by the Marconi International Marine Communication Company
to equip the following Vessels 1—

e =

— S

Name of Vessel, I Orwnars. Type of Installation. | Call Lotters.
et Oy i .o Oreat City Btaa ip Co,, Lid. .. KO hw..u.ndunar.;mnj e
Memea .. i A In{!i.l.lI{:hmdi av ac B.A. il i - " N i :g
Tobomarw .. .. | Bhaw, Bavill and Albion Co,, Ltd... .. | 1f kw MNF
Mudh .. .. L . R N "|I 5 e S MDA
The following Vessels have been equipped with Marconi Apparatus since the last issme of

this Magazine :—

Name of Vessel. | Owners. Type of Installation Call Lotters.
Masplic v .. | The Anchor Lipe .. . ‘e o | I} kw. and emergeney st MHOQ
(Nympia : i - P % s e 2 .. s " b MHI
Hn.l:ld s . mgﬁmnm o o e 5 - w hy =l']l_'§l
San Jeromimo .. . [} Transport Co. N i i - o s
Som Loremzo .. . i o - o . v = o e MKD
San Ricardo .. v o i & = . v - i v MBR
Darnarvonshire .. | The Royal Mail SBteam Packet Co. .. i S “ i 5 MIER
Palma .. o .. | The Peninmalar and Orient Lins .. o i - - ket MED
Broadsone o .. | The Bluoe Btar Line .. " X = ' = w Y, MIS
M iawour i .. | The Atlantic Transport Line o s 4 o i o MLID
Colorado .« .. | The Wilson Line . A s ; MM
Baron Napier .. .. | H. Hogarth & Son .. ia ’e ,e " " " ‘e MJB
rdupa |, iw .« | The Peninsular Bteam Navigation (o, .. H - P " MGP
Architict HE .. | T. nnd J. Harrison .. 7 i . i . s o GYO
Highland Lavrd .o | Nelson Lioe .. o i i 3 i " - pe: MEP
Eupion .. i oo | The Pierce 06l Corporation - o 3 kw, and emergency set .. | MKT
Roebricck A .. | The Great Weatern Bailway Co. . i % s (s ri —
Parda ., Vi .. | The Royal Mail Steam F‘nr{el T . ,, i o GLL
- _ = - {reditted) |
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Practical Hints for Amateurs
My Wireless Station
By M. F. GANTLY *
earth wire 18 a thick copper one. It ia

wireless receiving station may be of
interest to some enthusiasts. It is
rather discouraging to the wireless aspirant
to hear so many comments regarding the

PERMPE the following notes on my

height of the aerial. Well, of course, the
higher the

[ better, but

with & height

fﬂf&n& — D-flﬂli- ft. I have
1 ined results
[ el 1 & ?

which exceed-
ed my most

sanguine ex-

] tions.
. [ obtained
fig./ two scaffolding
poles, 38 and

34 ft. high. The holes in which they are
buried are 4 ft. deep. On the end of the
poles are fixed two crossboards, about 4 ft.
long (Fig. 1). These tend to keep the poles
steady in the ground. The poles were
given a8 good coat of tar. They stand
34 and 30 ft. above the ground, and are
70 ft. apart. A few wire stays are sufficient
to keep them in position. The aerial is &
two-wire one, the wires spaced 6 ft. apart.
The lead-in is taken from the highest end,
which is the farthest from
the instruments. It was
originally taken from the

soldered on to each plate and the joint
covered with pitch to prevent the action of
the earth from taking effect on the solder.

The receiving instruments are a two-
slider tuning coil, detector, fixed condenser,
variable condenser, and phones. With the
exception of the latter they are home-made.

The tuning coil is made as follows :—
A cylindrical cardboard roller, 14 in. long
by 6} in. diameter, and well coated with
shellac varnish. When dry, I wound about
300 turns No. 22 enamelled copper wire on it,
taking care that each turn was spaced from
the next. Ithen cut two end-pieces and made
a circular groove in each to hold the ends of
the eoil, which were also coated with shellac.
The coil was fitted together with a steel rod
passing through the end-pieces and coil and
clamped with & nut. It was then given
two coats of shellasc, and when dry the
insulation was nnrnﬂecl off where contact
was desired. Two brass rods, fitted with
terminals, were fitted to the end-pieces for
the sliding contacts. The sliders used were
of the ball contact type.

The detector iz simple in construction
and is of the crystal type. It 18 made from
old scrap brass and bicycle nute—rather

F APy

Fad off Wi

nearest and lowest end, but reens
the latter arrangement is far
better.

The earth consists of a
plate of lead, 2 ft. by 1 ft.,
and a plate of corrugated
iron, 4 ft. by 4 ft. These are
buried at a depth of 5 ft.,
separated by coke, and are

S e e ey ——— — C—— — — i - W N 0 P =

surrounded by coke also. The 0

* See our comment on page 771.
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crude materials, no doubt, but efficient.
Its construction is shown in Fig. 3.

A 15 & hardwood base which has been
steeped in parafin wax; Bl, B2, are the

&g fa
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two oups for holding the crystals, and are
made of bicycle valve nuts. They are

fitted with screws, CI, C2, which hold the
crystals in position. This makes it easy to
adjust the crystals and fit new ones when
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Fig ¥

the old crystals become insensitive. It 1s
just as efficient as using Woods metal and
much more simple. I find that zincite and
copper pyrites are the best crystals to use.
The screw, D, allows of the contact of the
crystals being varied. It is fitted with an
ebonite head. The part, F, is cut cs shown

in Fig. 3. This allows it to slide under the
terminal El. The terminal E2 and the
stand are connected by the brass strip, G.
The fixed condenser consists of four sheets
of tinfoil, B in. by 4 in., and five sheets of
paraffined paper 4} in. by 4} in. The tin-
foil is cut with & tab at the end of each sheet.
The sheets of tinfoil are placed alternately
with the paraffined paper, in such a way

e :ﬂ

—

,

? fc}fj

that the tab of the second sheet is on the
opposite side to the first, and so on. A
terminal is then passed through the tabs
at each end and through a cigar box (or
anything else suitable), and the condenser
15 complete.

The wvariable condenser is made of ten
glass plates (old photo plates, with film
thoroughly cleaned off, are admirable for
the purpose), 8} in. by 6} in., five shects
of tinfoil, 6} in. by 4} in., and five strips of
copper foil, 4 in. by 1 in. One of the strips
of copperfoil is stuck with shellac on each
of five of the glass plates, leaving about
an inch projecting beyond the edge. Over
these are stuck the tinfoil sheets in the
centres of the plates, thus leaving an inch
margin all round. The tin and copper foils
must make perfect contact. The glass
margin is now given a coat of shellae, and
one of the plain glass plates is stuck over
each, thus forming a tinfoil *“ sandwich. "™
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WIRELESS, SUBMARINE, AND INLAND TELEQRAPHY.

The British School of Telegrapl}x_

179 Clapham Road, London, S.W.

(Telephone No.—215 BRIXTON)

This old-established School

situated some 5 and |5 miles apart,
allbeing fitted with Standard |4-k.w.

and other Marconi sets.

The School is recognised by the
Marconi and other

services.

It is the most successful School in
the kingdom, and is owned and

has
three Wireless Telegraph Stations

companies
as a lraining School for their

controlled entirely by experienced
Telegraph and Wireless authorities;
9 per cent. of our students have
obtained the Government Certifi-
cate and 467 appointments have
been obtained for our students
during the past 4 years.

Good and lucrative appointments
available after short training to

gentlemen between the ages of
16 and 24.

FOR ILLUSTRATED PROSPECTUS APPLY

ARTHUR W. WARD
MAMAGER

Established 18862

London & Lancashire
LIFE & GENERAL

ASSURANCE ASSOCIATION, LIMITED.

Head Office: 66 & 67 CORNHILL, E.C.

Total Funds and Assets: £4,ﬂﬂﬂ,[bﬂﬂ
LIFE:
New and attractive  Non-Forfeitable

plans of Assurance, carrying Guaran-
teed values. Rebate of Premiums in
the event of illness or accident.

FIRE :
All Classes of Risks quoted for.
ACCIDENT :

FPersonal Accident Policies with excep-
tional benefits,

FIDELITY GUARANTEE

Bonds are issued for all positions of trust.

Frospectuses & pvery
informa ion may be
had on application.

W. ENEAS MACKAY,

General Manager.

A CAREER FOR
SONS OF EMPIRE

Wireless Officers Urgently
Required.

YWe can train yvou in a short time at a
moderate fee. P.M.G. exams. held at
our own VVireless Stations fined with
Marconi installations.

All enquiries as 1o Terms, Instalments,
etc., to Managing Director, Morthem
VWireless Schools, Lid., 47 Marker Sireer,
Manchester, and South VWales Wireless
College. Market Buildings, 5t. Mary's
Swreet, Cardiff, who deals with each
case personally,

X
Northern Wireless Schools
LIMITED
PLACE STUDENTS EVERY MONTH.

Pleare mengion = Fhe Wireless World ' whem wrifing fo Adverfisers,
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THE NORTH-EASTERN SCHOOLS OF
WIRELESS TELEGRAPHY

LEEDS. WEST HARTLEPOOL. NEWCASTLE-ON-TYNE.
x

The only Schools in the British Isles fitted with complete
Standard Marconi, Telefunken, and Poulsen Installations

Instruction by Theoretical and Practical Experts, the latter having had
a long and varied experience in the Marconi and Government

Wireless Service.

Day and Evening Classes. Complete course for the Postmaster-
General's First-Class Certificate.

At two recent Examinations 100 of our Day Students
obtained the Postmaster-General’'s FIRST-CLASS
Certificate of Proficiency in various systems.

x

FOR FULL PARTICULARS, APPLY THE SECRETARY

NORTH-EASTERN SCHOOLS OF WIRELESS TELEGRAPHY, 18 Eldon Square, Newecastle-on-Tyne,
22 Blenheim Terrace, Leeds, or 11 Church Street, West Hartlepool

J4STANDARD INSULATING
VARNISHES & COMPOUNDS | THE LIFE OF A WIRELESS

are STILL THE BEST for main- | ——— OPERATOR ———

taining pl.‘]‘F-r_‘w:t msulation in  the Is a life of great attraction 10 young men.

i : " But many, after some wyears' service, are
h‘mdlngs ol Electrical !'lr".[urhlm'r‘_l,l' beginoing to feel the edge of the rut, and
and in preventing the deleterious YOIk S

] I [
penetration of moisture, ails, ete. > ARE YOU? =
The men who are recommended for promotion
LIE-E'Li regu]arly I_':.!,-' 1_]'“: Ir_;.{_];ng Elcu. are the men who can go iht:itl iINIE_—I'hﬂﬂ.I'I

. L : 3 withouwt nursing do the job as it comes
trical Manufacturing Firms, Light- along:
ing and Power Stations, Tramways > CAN YOU? =
and le“"’]"’- The men whe can go ahcad alone are the men
Catalogue and FExpert Advice from who kaeuw this subject.

PINCHIN, JOHNSON & Co., Ltd. > DO YOU? =
We have taught Wircless by Correspondence

26 Bevis Mark!l I—-ﬂndﬂﬂ. E.C. for 4 years. Lt us make you & proposal, and
show you how you can bring your theory

up to the standard of yowur practice in six
months or 8a.

"'_‘ Why mot write to-day 2 Ohers will
> WILL YOU? =
. y e Address ;
gy : The Empire Correspondence College
[ _r _ 143 Great Portland St, Loodon, W.

Flosse menkian V' The Wiraless Warld ' wham writing to Adweriivivs.



Eight pieces of cardboard are now prepared
and immersed in shellac. These strips hold
the * sandwiches " together and form four
spaces to admit of the movable zinc plates.
A stand 15 made to hold the glass
plates. The copperfoil tabs are
clamped by a terminal to a piece
of ebonite fitted into the stand for
the purpose. Four zinc plates are
clamped together on a brass rod,
with a washer separating each plate
to allow them to slip easily between
the glass plates. The variable con-
denser is made in accordance with
the description which Mr. F. G.
Perkins published some time ago.

I have found that the variable
condenser is useful with long wave
lengths, as it greatly increases the
strength of the signals.

The connections were originally
as shown in Fig. 4, but [ found that with
the arrangement shown in Fig. 5 I was able
to get ships very loudlv. 1 can hear Liver-
pool, Crookhaven, andimany of the ships
without using a variable condenser at all,
but connected as Fig. 6.

By connecting the aerial and earth direct
to phones through the detector, without

: £

Fig€

using anything else, I can get Clifden very
loud and ean also get Poldhu,

This is a simpler method of reading
Clifden than by using a loose coupler. It
seems to be an understood thing with many
wireless enthusiasts that you need a big

Tae WireLess WorLp
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anerial, loose coupler, and other rather expen-
sive apparatus to get Clifden. Well, T get
the station working. either day or night, with
the detector as deseribed. Two of my

Mr..Ganitly's Wireless Sel.

friends who are also interested in wireless
get Chifden in the same way.

With this simple set it 18 possible to read
Poldhu with a fine, steady note, sending
out press, It is possible to hear the operator
in the Eiffel Tower, Pans, tapping out his
time signals in a deep base note and to
read the high-pitched piping note of Nord-
dt-ic]l or the clear even one of Clifden sending

“ LCO's" over the Atlantic to Glace Bay.
The signals sent by a liner ploughing her
way through the deep are clearly heard, as is
Cleethorpes sending out weather reports
in a quick, rather peculiar note,

It 1s interesting to listen to the large ships
in mid-ocean exchanging signals with each
other when miles apart, just as though they
were berthed alongside.

In fact, it is only when listening to this,
and pondering over it, that one realses the
marvels of wireless telegraphy, the priceless
boon for which the world owes its gratitude
to the brilliant gemus of its great inventor,
Mr. Marconi.

AMATEUR NOTES.

R. GANTLY, whose article dealing
M with his station we publish on

page 769 of this number, asks us if
anyone else ** gets Clifden ™ with the cireuit
described by him. We admit we were sur-
prised to learn that he suceeeded in receiving
("lfden with such a very incorrect circuit,
but were relieved to see from the address

UNIVERSITY OF MICHIGAN
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on his notepaper that he lives in Co. Tip-
perary, and is not, therefore, very far from
the great station. He asks also for an
explanation of the fact that with his receiver
he finds signals very faint for a time, and
then a slight “ click ™ comes and signals get
all right. This looks to us like a coherer-
effect (or the effect of some other kind of
imperfect contact), and probably lLies in the
erystal-contact itself. Possibly an atmo-
1!55:1&“6 comes along and breaks down a thin
of oxide, after which all goes well.
1 4 L " L]

In & recent number of Tur WIRELEsS
WorLp we published some correspon-
dence between Mr. Hope-Jones and the
Secretary of the General Post Office, regard-
ing the proposal of the Postmaster-General
to levy a tax or royalty on those who desire
to use wireless receiving sets for listening to
the International SBervice of Time Signals
which mow cover half the surface of the
globe, and are easily picked up in England,
from the Eiffel Tower, Paris, and Norddeich,
Wilhelmshaven, The Secretary to the Post
Office now announces the abandonment of
this intention in & letter to Mr. Hope-Jones,
dated February Gth, of which the following
is a copy:

“ With further reference to your letter of
December 16th last and previous correspon-
dence on the subject of the issue of licences
for the reception of Time Signals by Wireless
Telegraphy, | am directed by the Postmaster-
General to express his regret that it has not
been possible to send you a definite reply at
an earlier date, and to inform you that, in
view of the re tations made by you
and others, he has decided not to require
peyment of an annual royalty for licences
issued in respect of apparatus intended for
this purpose. The fee of £1 Is., which is
charged to cover the Office expenses con-
nected with the issue of the licence and the
inspection of the installation, will, however,
still be payable by applicants for such
licences. “(Bigned) E. Crass.

“ On behalf of the Secretary, P.0."”

¥ L ] *

We were only able to refer briefly in our
last issue to the inaugural meeting of the
Wireless SBoetety of London on January 21st,
which, from every point of wiew, was an

ualified success. Never have we seen the
large lecture theatre of the Institution so

crowded by a gathering which followed the
proceedings with the closest interest and
manifested by its applause its sense of
appreciation of the successful demonstration
of the ways by which signals coming from
Eiffel Tower and elsewhere could be made
visible and audible.
. * *

An serial was erected on the roof, and
arrangements were made to receive &
message from the Eiffel Tower. This was
received on a syphon recorder, and the
movements of the pen marking the stnp
were clearly shown on the screen by the use
of a Lietz Universal Projector. For working
the eyphon recorder three of the relays
designed by Mr. 8. G. Brown were used.
One of the “ A" type instruments was
connected to the oscillation transformer.
This fed a telephone “ G " type relay, to
which a telephone was connected, and lastly
this was coupled to a “ W™ type relay.
This relay is so adjusted in use that the
contact is broken by the very small quick
movements of its rocker. The movementa
are too quick for the syphon recorder to
follow, but the duration of each group,
however, is recorded. Among the other
detectors may be mentioned the sensitive
manometric e, which is influenced by
feeble sounds from the receiving telephone,
or the gas issuing from a very fine Jet may
be passed through a piece of wire gauze and
lighted. This flame 18 more rapid in action
and therefore more dead-beat. The most
sensitive spot for the telephone is at the
mouth of the orifice from which the jet
issues., These instruménts may be tuned to
discriminate between sounds of different
acoustic pitch. Besides the Brown relays,
the Heurtléy relay may be used. In this a
moving coil moves a very fine straight wire
of considerable resistance, which is slightly
heated by passing a current through it, in and
out of & blast of cold air proceeding out of a
narrow slot. The alterations in resistance due
to the temperature changes are sufficient to
work o telegraphic instrument. In the
Orling relay a suspended coil has a finger
which just touches on one side of & minute
jet of acidulated water. When the coil moves
the jet is moved to a much greater extent,
and is arranged to bridge or leave open the
space between two contacts in a local
eireuit

-



Tae WIRgLEsS WoRLD—.ddvertisements

Lucas Wireless Receivers

The 'Phones with a
REPUTATION
behind them.

Send stamped and addressed
envelope for some recent testi-
monials and prices to

H. LUCAS, West Malling, Kent.

"

EVERY

bears this plate

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

MARCONI ENGINE
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Wireless Telegraphy

A Practical Handbook for the Use of Operators
and Students.

By W. H. MARCHANT.
With 154 Ilustrations. Crown Bvo. 5s. net
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gineering Students. By W. Perren Maycock,
M.ILE.E. Fourth Edition, Revised and En-
larged, with 162 Illustrations, 2/6 net (postage 4d.)

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

An Exzcellent Texibook l'i;l'

Manual of Wireless Telegraphy uai o iai

teachers. Cloth Bvo, New Edit.

FOR THE USE OF NAVAL ELECTRICIANS 2:ge lastzated. 7a.6d oot

ar Ta. 10d. Posl free from

8. RENTELL & CO., Lid.
Serand.

By Commanper S. S. ROBISON, U.S. Navy 36 Meiden toon.

Wi full Ia g
INTERMATIONAL n:?mnt.u'i'urﬁ ‘CoNY

M al Bookssllers, or of

French Text and Technlcally-sccurate Traaslation. Cloth 81 net
ELECTRICAL TESTING FOR TELEGRAPH ENOGINEERS. By J. Elton Young. New editlon. 10/8 nat, pest 11)-.
R g 5 FUBLISHING Co., SALISBURY COURT LONDON, ENGLAND

T H E RE.i‘ﬂEEI"il'ﬁ-irEmi"E in all marters relating te Telegraphy should read

THE PRACTICAL WIRELESS BLIDE RULN.
B, B, ast, : . &n indisssaaahls companion to kll who have calcalations ta make o Flﬂiu-'l'linl:idp-l'-!-
HINTE ON WIRELESS TELEGRAFPH DESIONS FOR AMATEURS. Ry ALFREC. New and Halarg Editkon.
Cloth, 38 net, poat free, 30,
S HTION AMD SERYICE RECULATIONS (Lendon Revision, 1912.)

A Weakly Journal, Prioe Bd.. wharsln appears
everything of Interest oR thesns sublects.

By Dr. H. E. BELCHER HICEMAN.

net, post [ree B08.
. FLEET 8T.,

Extesct FroM HEview i ExciserminG ™ :

JUST PUBLISHED.

FIFTH EDITION, REVISED and EXLARGED. 458 Pages. 200 [lllostrations. Demy 8vo, cloth, 10s. Gd. asi.

A HANDBOOK OF WIRELESS TELEGRAPHY

ITS THEORY AND PRACTICE.
FOR THE USE OF ELECTRICAL ENGINEERS, STUDENTS AND OPERATORS,
By JAMES ERSKINE-MURRAY, D.S5c., F.R.5.k,, M.I.E.E.
“ A merions amd meriforioss conlribufion fo the Wlerature

om b subiect, His workis thoroughly scienfific in ois ireatment, shows much originality thronghout, and
merils the close Sitention of all stndenis of Hhe suhrect.”’

L.ondon : CROSBY Lﬂcﬁwnun & SON, 5, Broadway, Westminster, S5.W

7 Srationers’ Hall Couri, E.C.. and

Piease memtion * The Wirdleis Waorld ™ when wrifing fo Adeeriizars.

LUNIVERSITY OF MICHIGAN




xx Tae WireLEss WorLD—Adverlisements

WIRELESS TELEGRAFPHY

The Manchester and Liverpool Wireless
Telegraph Training Culleges

27 LEECE STREET, LIVERPOOL. CARLTON HOUSE, FALLOWFIELD.
Tel. 1263 Royal Tel. 1105 Rusholme
Both Colleges are fitted with the most modern Marconi 14 K. W, Power Set. All systems taught I

NOTE .—350 of our studenis have oblained the Posimaster-Gemeral's Certificate for Radio-
Telegraphy within the past 2 months

DAY AND EVENING CLASSES.

For Illustrated Prospectus, apply to The Principal, F. Funngss. I'

Accumulalory  for

Experimenial ana Tesling purpum

Unequalled.

» The Cleclical Pomer #lorage (°L* MILLWALL C s 40! Mm.}m\'ﬂ"?ﬂ.uﬁﬁ][

%end. your enquiries fo

WIRELESS AND CABLE TELEGRAPHY,

The London Telegraph Training College, Ltd.

FOR SUBMARINE, RADIO (OR WIRELESS) AND INLAND TELEGRAPHY.

TELEPHOME NOS.: LONDOM : WESTERN 2606 ; BRISTOL : 2TH4. ESTABLISHED 11 YLARS,
LONDON 1

ROOMS : " Morse Hoose,” No. 20 Penywern Road, Earl's Court, South Kensington, 5. W,
LECTURE HALL: 244a Earl's Coort Road, South Kensington, 5. W.
REGISTERED OFFICES: 242 Earl's Court Road, South Kensington, 5.'W.

BRISTOL 1—
CLASS ROCOMS AND OFFICES: West India Housé, Baldwin Streel.

HE College not only provides the necessary training for the above Services, but, owing to its

intimate connections with the principal Cable and Wireless Telegraph Companies, is in the

unique position of be J able to obtain for all students lucrative situations in either Service
immediately they are qualified 1o aceept them, at a commencing remuneration of from £100 to L2300 per
annum. [t possesses THREE WIRELESS TELEGRAFPH BTATIONS fitted with the latest type of
apparatus supplied by MARCOMI'S WIRELESS TELEGRAPH COMPAMNY; LTD, and has becn
recognised during the past eight years by the Company as a recruiting source for operators desirous ol
entering its service.

DAY AND EVENING CLASSES.

In consequence of certain recently established so-called ** Telegraph Schools ' or ** Colleges '* professing
to teach Wirelesa and Cable Telegraphy having used printed matter copied verbatim from the prospecius
of the London Telegraph Training College, Ltd,, thus suggesting conpection with it, the Directors
wish to emphasize the importance to parents and guardians of intending students of making STRICT

INVESTIGATION AS TO THE BOMA FIDES OF ANY TELEGRAPH BCHOOL OR EGE
CLAIMING TO FIND APPOINTMENTE FOR BTUDEMNTS, and they hereby give notice that legal

proceedings will be instituted immediately against any person or persons found to be circulating
%rthed mnt:c;cr copied from the prospectus or advertisements of the London Telegraph Trainiog
ege, Lid,

An HMusirated Prespecrus containing full informadion o the wvarious Cowrses, ropether swirh Tuition Fees, List
of ,-i'jn-lt-p;um--r: and repent Testimonialy, wwill be If‘-.r'ﬂ'ﬂ.l..lrr-lr o JPPIIJ{JHE.I s THE SECRETARY [Ul‘pl. H:l.
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Mr. Bwinton compared the sensitiveness
of electrical detectors with that natural
detector of electromagnetic waves—the
human eye. The light from a 12 candle-
power lamp on a perfectly dark and very
clear night can be seen at a distance of about
five miles, the amount of energy radiated
as visible light in all directions being about
ont watt. Assuming that the aperture of the
eye of the observer under such conditions i8
one-fifth of a square inch, then the proportion
of the one watt radiated that reaches the
retina 18 the proportion that the area of a
circle one-fifth of an inch bears to the
superficial area of a sphere the radius of which
18 five miles. This gives the amount of power
that reaches the retina as about one-sixth
of one-billionth of the one watt radiated :
80 it would appear that the sensitiveness of
artificial and natural detectors of electro-
magnetic waves are of the same order. For
instantaneous effecta both these artificial and
natural detectors of electromagnetic waves
are vastly more sensitive than any photo-
graphic process, though, owing to the
cumulative nature of photographic action,
things can be photographed by means of
prolonged exposures that the human eye or
our most delicate electrical instruments
would not in any way be able to detect.
This is, of course, taken advantage of in
many cases, as, for instance, in astronomy.

* L ] L

Lord Rayleigh, some years ago, found that
the human eye and ear were of the same
order of sensitiveness ; and how very sensi-
tive the human ear is to the most minute
sounds is shown by the fact that Mr. Bwinton
has been able to hear the Eiffel Tower with
his very small aerial and a single relay upon
a hot-wire telephone. This instrument, which
was invented by the late Sir William Preece
many years ago, consists simply of a short
length of very fine wire attached to a
diaphragm. The current is passed through
the wire and, owing to its expansion and
contraction, causes the diaphragm to vibrate.
In his ease, he has taken the inside out of an
ordinary Bell receiver, put in & mica
diaphragm, and stretched between this and
a little device for altering the tension a
tungsten wire only fifteen microns in
diameter ; in fact, a piece of lamp filament.
It is8 obvious that with electric currents of

the magnitude with which we are dealing
changes in the temperature of the wire caused
by the signals must be a very small fraction
of a degree, and consequently the elongation
and contraction of the wire must be almost
inappreciable, yet the diaphragm vibrages
sufficiently for the signals to be clearly
detected by the ear.

¥ L] *

With regard to the future of wireless
telegraphy, using the latter word in its Post
Office sense, which includes telephony, Mr.
Swinton supposed that no one thought
otherwise than that wireless was in ita
infancy, to use a stock expression that it
used to be the fashion to apply to electneity.
Wireless telephones, he supposed, were sure
to come before long. The chief difficulty at
present was to get a telephone transmitter
or microphone that would carry sufficient
current without burning up, or, at any rate,
becoming overheated. Multiple transmitters,
water cooling, and even transmitters on the
Chichester-bell principle, in which the
current is caused to vary with apeech by
applying the articulate vibrations to a water
jet, had all been employed, but with none of
them could more tEan a few kilowatts be
dealt with. Another difficulty was that
changing over from sending to receiving or
vice versa required the operation of switches,
which rendered ordinary conversation some-
what troublesome. These were, however,
difficulties that ought to be got over in time.
While wire telegraphy and telephony were
particularly fitted to send messages to
particular places and to reach particular
individuals, wireless seemed by its nature to
be suited for the universal distribution of
intelligence, weather reports, time signals,
or speeches. Indeed, with a little imagina-
tion, one could picture to oneself in the not
very distant future wireless receiving
stations specially set up in connection with
halla resembling picture palaces, where
people would be able to go and hear viva voce
all the prominent speakers of the day,
although these might be speaking hundreds
of miles away. Again, why, with improved
apparatus rtequinng less attention and
as}lunt.ment than what we at present use,
gshould not a wirelessly operated column
printing telegraph in every house tell the
latest news to all the nation, as also to the
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newspapers, should any of these continue to
survive this much more rapid method of
disseminating intelligence 1
* » .

One thing seemed pretty certain, that if we
were ever to have transatlantic telephony,
it would be wireless, as on this system all the
diffioulties due to capacity and self-induction
of the cables were avoided, and it is these
that rendered long-distance submarine tele-

phony impossible at the present time.
» * .

The following is a translation of the copy
of the message which was received from
Commandant Ferrié; it was transmitted
in French :

* Commandant Ferrié sends to the worthy
President and to his esteemed fellow-
mernbers of the Wireless Society of London
his heartiest greetings and the assurance of
h's cordial goodwill.  Long live England !
and long live the Entente Cordiale | ™

L L L]

The following reply was sent :

“ The President, Committee and Members
of the Wireless Society of London thank
Commandant Ferrié very sincerely for his
expresgion of goodwill to the Society, and
rempmcate it moat heartily.

“ Long live France am:'l the Entente
Cordiale | ™

L L 8 L

At the January meeting of the Dublin
Wireleas Club, Mr. P. K. Turner delivered
an interesting address on the use of detectors
in wireless telegraphy. He divided detec-
tors into the following three classes, vis. :
coherers, magnetic and erystal. Mr. Turner
explained the theory of the magnetic
detector, paying special attention to the
phenomenon of hysteresis. The valve and
electrolytic detectors were treated at some
length, and excellent analogies were given,
which made the pnm1P1eﬂ more easy to
understand. Woolaston's ingenious inven-
tion for drawing platinum wire out to a
minute portion of an inch was also touched
upon. All through the lecture Mr. Turner
took great trouble in his explanations,
making them obvious to the beginner,
and illustrating by diagrams of connections
each section dealt with.

& L L

A General Meeting of the Club was held

on February 5th. Mr. G. E. P. Marshall

was unanimously elected to the office of
President, vacated by Dr. Bpencer Sheill,
who, through the increasing demands made
on his time by professional duties, found
that he could not attend the meetings of
the Club ae he felt the President should.
Resulting from the report of the sub-
committee appointed to go into the matter
of obtaining more central premises, the
offer of the use of rooms and apparatus for
one evening per week at a nominal rental,
made by Mr. P. K. Turner (proprietor of the
Dublin School of Wireless) was accepted ;
and to fit in with Mr. Turner's kind offer,
the night of the Weekly Meeting of the Club
was changed from Thursday to Wednesday.
It was decided that the members should
meet at the new premises, 11, Lower Sack-
ville Street, on the first and third Wednes-
days in the month, and on other Wednesdays
at the Club Headquarters, St. Pancras,
Harold's Cross Road, Terenure. Mr. H. J.
Duncan was elected Treasurer. Intending
members are invited to send in their names
to the Honorary Secretary, Mr. F. Dixon,
21, Ashdale Road, Terenure, Dublin.
L

* L

A meeting of the Northampton and
District Wireless Club was held in the new
¢lub room, at the ** Garibaldi,” Ash Street,
on January 28th. The President, Mr. F. H.
Wright, was in the chair. A communication
was read from Le Commandant Fermé.
Mr. E. H. Coleman having been appointed
to an important position with a Birmingham
engineering firm, resigned his position as
Secrctary, and a vote of thanks was accorded
him for the work he had done. Mr. A. E.
Farmer was elected Secretary in his place.
The erection of the Club station was then
discussed, the matter being left in the hands
of the Committee. Mr. T. Hancock then
displayed his portable receiving set, giving
particulars of experiments he had carried
out with kite aerials and various earths.

The Secretarv's address 18 7, Aberdeen
Terrace, 3t. James's, Northampton.
" * -

A well-attended meeting of the Birming-
ham Wireless Association was held at the
Club-room, John Bright Street, on Wednes-
day, February 4th, which was addressed
by Mr. H. von Kramer. The chair was
occupied by Mr. W. F. B. Bartram.
Mr. von Kramer's subject of address was
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the * Railophone and the K.K. Detector.”
He laid great stress on the fundamental laws
of electricity, particularly with regard to
induction, and then described some of his
experiments with inductive circuits, the
result of which has been the introduction of
the Railophone system, for the automatic
prevention of collisions on railways, by
bringing any train to a standstill which
endeavours to pass a8 home signal at danger.
. * *

At the annual meeting of the Liverpool
Amateur Wireleas Association it was re-
ported that satisfactory progress had been
made during the t r. Mr. J. T.
Mathews, E‘Eﬂirmnn!:“hlr,r? R. Forshaw,
Vice-Chairman, Mr. 8. Frith, Hon. Secretary
and Treasurer, and Mr. Wilde, Assistant
Secretary. A committee comprising the
following gentlemen was elected : Mesars,
J. A. Henderson, N. D. B. Hyde, G. Irvine,
J. Bolton, W. H. Constable Kew, and J.
Coulton. The question of renting & perma-
nent club-room was discussed, and Mr. F.
Shaw called attention to the complaints of
interference received from the Seaforth
Station. It was agreed that the members
of the Club should use their best efforta to
suppress this nuisance.

L] L i

A meeting of the Liverpool and District
Amateur Wireleas Association was held on
February 10th, with Mr. J. T. Matthews in
the chair. SBeveral new members were elected,
and it was announced that Mr. F. Shaw had
consented to become president for the current

Year.

L] L] L |

A report was presented regarding the
negotiations for the new club-room, and a
motion was carried that the tenancy of the
proposed room should be entered into. It
was also arranged for a detail list of members’
stations to be compiled and printed in con-
junction with the club rules. One member
reported results of experiments with an
inside serial: total length 15 feet long,
30 feet lead to instruments, and is said to
have heard Marseilles, Orient and other
French stations, as well as English coast
stations. Another member gave a report on
his observations on atmospherics. There
were also elementary and advanced Morse
code practice,

The Barnsley Amateur Wireless Associa-
tion held a successful general meeting on
January 21st. The special wireleas message
which was sent from the Eiffel Tower, Paris,
to the Wireless Society of London during
their meeting held on the same evening was
received simultaneously at the headquarters
of the Barnsley Wireless Association.

® * *®

The Cheshire Radiographic and Scientific
Bociety has lately adopted a new title and
18 now known as the Radio-Scientific
Soclety. A smoking concert inaugurating
the society under its new title was held on
January 2lst at Manchester, with the
further objective of bringing all the members
together for a discussion on the future policy
of the society and for the arrangement of a
comprehensive programme for future meet-
ings. Under the able chairmanship of Mr.
J. R. Halliwell all these matters were
satisfactorily dealt with. The meeting con-
cluded with an admirable entertainment of
varied character. Particular mention should
be made of a remarkable selection of phono-
graph * music " given by one member of the
society, who reproduced “ in linkéd sweet-
ness = signals from the wireless stations at
Parns, Seaforth, and Liverpool, which were
recorded on an instrument of his own
invention. Later, the same member repro-
duced musical records by means of his
improved sound-box.

L L] L

Meetings of the society are held each
Wednesday evening at the “ City ” School
of Wireless Telegraphy, 43, Thomas Btreet,
Manchester, and u.'l}J dinimun of joining are
invited to come to the meetings or com-
municate with the Honorary Secretary,
R. J. Thompeon, SBouthbank, Broad Road,
Sale, near MF::chmtﬂ The subscription is
Oa. per annum. The society has now more
than 60 members and is still steadily
growing. A portion of each meeting is
devoted to * Code ™ practice, and & course
of short lectures on * Electricity as Applied
to Wireless Telegraphy,” by Mr. 5 R.
Halliwell, 18 proving of great assistance to
members. In addition to the above, a special
subject is given at each meeting, followed
by a general discussion. A lantern is now at
the service of lecturers who wish to illustrate
their papers by means of slides.
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QUESTIONS AND ANSWERS

Readers are invited fo send questions on technical and general problems

that arise in the course

of their work or in their study. Such gquestions

mugt be accompanied by the name and address of the wriler, otherwise
they will remain unanswered.

J. M. M. [Hlm&n!ﬂ.;ﬂ’éf&jnr that your experiment is
merely o stép in the B iroetion, leading to indue.
tive ** wireless " as used in pre-Marconi days.

E. B. (Louvain).—{1) We cannot give any opinion as to
the now of an invention ; ﬂlﬂﬂk the t
you would work, the drawback being that the
igertia of the disphragm might be rather great.  (2) Tiasot's
value is the nearest.

B G (Ki ) B & young bLeginner, and writes to
llkumm::ﬂmn He very politely adds that
they are too much trouble to us to answer, we are not ko

about them. It is mot the trouble which we cannot
:’Fub.hut.thu: Wo think that s careful study of our

matanr i our instroctional articles, and our
Questions and Answers columns will give bim most of the
information he nﬂﬂrﬂ- In a few wonds we may give the
following hiote : No, 22 s a good wire for & direct coupled
inductance for short vaves, but if he intends to receive the
big stations this wire would take up too muoh room, and
lil lh'rlhi use No, 26 or 28, Enamellsd wire is convenient.

'or the erystal, eerborundum with battery and entio-
meter, or rinsite-bornite without. As hi l.ndpﬁ:ug BB
aserial a8 possible.  For small light aerials No. 18 copper or
silicon-broaze is good.

4. P, H. (Fleetwood ). —Y our serial seoms all right aa it
stands. On the right of your skefch you show a straight
vertical line marked ** 44 Mt from ground ™ ; we do not
know whether this represents another building, or merely a
height. If it is the wall of & building, it is possible that
you ars boing rather badly shislded by this. You do not
say what stations have boen trying to receive ; if you
are looking for ships, we should say that r ssoondary
cirpuit was tuned to far too long & wave ; for even on the
shortar stops you have all the solf-capacity of the unused
portion ing itsell oo to the capacity of your condenser
across the secondary. By the way, you not mention
what that ulpﬂ:'r?r s} that alone may be too big for -hiE-
waves. Do not forget that for any waves, usigg a high-
resistance detector you want lorge inductance and emall
eapacity in your sscondary cireuit. 1f you are trying for
waves of 2,000 metres or so, we think your appamtus in
wllﬂdl-nd.l ll;: th:ln i h even ihun wo nnhhu.ndh:
CEp of clnta) can only sugpest thot t
cironita are not properly tuned.  For long waves you might
try, as o preliminary, connecting your detoctor direct to the
top af tuning i ¢ of the serial-cirouit, thus

cutting out the coupled cirowit.

A. C (New Brighton) has & one-slide tuning-coil, which
he puts in series with & two-tappings coil ; uﬁ::.’l.tha
merial on to one end of this combination, and then the
other end to carth through his silicon-platinum detector,
m_::duﬂ: he l]lui:llt-ll 'rntl'phmm. 1) ohms snch, and
vopnected in paral o 18 altogether wrung : he haa got
s high-resistance ngal in series with his oscillating m!-Ei-]
vircuit : not oaly t, but the erystal is situated at the
point of lowest potentisl instead of highest; and he i
nlhﬁlﬁ:hm-il}hhlﬂnﬂ_inthn_luﬂ suited to ' wire-
(L] e used in conjunction with a tel e trans-
former. Heo should buy all the back numbers of Tue
Wmriess Wourtt and read all the Questions and Anawers
dealing with telephones and telephone transformems ; aoll

our instructional articles, and, sbove all, our reply to
W. E. D. in the February, 1814, oumber.

E. J. F. (Woolwich).—{1}) Yes. (2} Bost to mount car
borundom in hnncupr;lilh w lﬂmﬂ.ﬂ.tmmftlnhlur.
point pressin inst stoel spring.  But it is not necessary
to have & nE_li_r.Euﬂ all, Thalmyiulh I ing held betwesn two
B {3} Thoe wires w b L recaiving
10 sothé atsall, axtont bat we do nok think your
cvhange would be of any benefit. (4) Yes, lor receiving.

K. E. J. M. (Watford) pro to erect & rooceivi
nintion, and asks us what the pormal day-and-oight rangs
would be, and if it would be capable of receiving from
Barcelona, Cadir, Lisbon, Arenjuez, Vigo, Stavanger,
Coltane, Bergen, Dantzig, Copenhagen, and Gothen
In rz]:LIi] to such & comprebensive query &8 thia we ¥
can only reply * Wait and S8ee.” Wo have said over and
OTar ogain t thers s no such thing as an intrineic
" pormal range ™ ; too much on the nature of tho
surroundings, akill of srection of aerials and earths, ihe

denign of the uign.mm. the crystals used, and. above all,
the technical skill of the experimenter in adjusting his
instruments properly

A, D (Glasgaw) ilg:uuljul by the fact 1hat when resist -
ance is put into the feld of & motor the lstter spoeds
He also wants to koow how the power—and, therefore, :{:
ro f n stntion using & rotary-converter to prodoce the
oscr-charging current s increased ; he bas tried to
increass the ac. voltage and ampernge by ing up
the converter, but fi that this has no efect. If he
reads Hawkhead's " Handbook ™ he will find most of his
difficulties vapish. The effective ne. voltage of & con-
verter i o defnite fraction—07T46—of the de whg
which drives the machios ; and, therefore, spesding up
Inttor has no cffect on the n.c. voltage, cxcopt in 8o far as
it may pull down the droviog voltage. A, IV is uming &
higher voltage to drive the machine than the normal ; he is
in fact using 260 volts instead of from 70 to 110 volts ; ard
he asks if this accounts for the power being over 1} kw.
Probably he means that by multiplying the ae. volts
and am l.ogknﬂrer he geta & value of more than 1§ kw.
The " Handkook " exploins that this dom not necessarily
mean that he is getting more than I.]l'kr. of sctusl] power.
Hre also asks & question as to his serials ; if the angle which
his down-lead makes with the borizootal part is not oo
aliarp for roosiving work (a8 he saya) it ia not too sharp [or
tranamitting either.  But we do not feal quite sxtisfied that
hniljultiﬂuiiuuipi.n; that it ia not too & for recoiving.
He should inly try & comparison of the two cascs for
himacl{, mensuring the strength of received signals in either
CILse.

F. L. {Oxfordshire Boy Scouts).—At the end of your last
lotter you ask ** Does the fact that our i in an iron
building make l:ﬁ difference 1 This might easily be
enough to cause all your troubles ; if aerials, sither
for sending or reociving, are near the iron walls of & building,
you will lose & vory large proportion of the energy. Make
your preliminary tests, at any rale, right in the open ; and
make sure that yoo have good earths st either end ; if you
cannol bury metal plates, then us wire-petting of run =
mumber_of wires out nlong the surface of the groond.
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M. G. R (Woolford). —With regard to the planning of
your merial. we are inclined to think that the best plan
would be for you to erect throe ssparate ** twin.wire ™
or " hoop"” serials radiating from & mast sttached to
chimney F to the three corners, A, D) and C, leading i
from ithires b the window, E. The wi
oot reach right to the three corners, but woald have such
leagths of amall rope sttached to their end-spreaders as to
keap these Iatter at & good height from the ground. Thoess
ropos would be made fust in the threo corners, sod in order to
make them pass at & coovenient height above the bowling-
groon, obo., you might put in & short mast at esch place ;
the guyw for these masts would be so short that they nesd
ot reach the gresn

H. D. G. (Bristolph—Your letter in far too long and com-
plioatad to be dealt with in detail. To sum up our advics
in & fow words: by changing r sorial from Fig. 1 to
Fig. 3, you inoreass its aversge height from 31 i to 41 ft.,
and would, thorefors, get much better signals, al
minee you are changing from & wirss to I, yoo will require
more inductance to tuns ap to the same waves Your
connections are all right except for the lact that in both
figures you show the and potentiometer (which
vary likely are poorly insulated, and in cass have A
considerablo capacity to ocarth) connectod to the high-
potentin end of & circuit—in Fig. 1 to the top of the long
tuning-indoctance, and inrf‘ig. 2 to the top end of the

alvoul

jigger-socondary. If you our rolumna carefully, you
will ses that the @ d go direc! to the high-
potential end of the cironit, and things which are sarthed,
E:nullyurlhni.n-rhnﬂn-'n capacity to earth, should

connsctad to the low- end ; that is, in Fig. 1,
to the sarthed eod of the tuning-inductance, and in Fig. 2
to the bottom end of the » which should be coupled
to the earthed primary ondy af the boliom end.

4. E H. [Aberdeen)—With your two-wire Tl-yard
sarial, your mn&wﬂd Mo, 30 wire, 4 in dismeter, and
10 in. long, is probably quite insufficient for the waves you
wish to receive, and wou had botier increass it to saboot
4,000 microhsorien. You will find & formuls in the Fear
Book of Wirtless Telegraphy and Telephony for caloulating
this indootanos, or perhaps you already ons. The
altimate end of the pips which runs down the house, and
whioh is forming your earth, is wrupped in mystery ; it ia
quite poasible it forma & very ineffective earth, but,
uﬂdI:.I& nthnlh:ﬁ lll;;: mntipqn nf'nl;t‘;hl and runs weil
un un no  joints any inmolating
mmllﬂ?tu them, then it might be quite good, mpocially
if it delivors water and thus keeps the ground around it
walk

E. T. F. (Pretoria}. —<The probable offect of ranning your
aerial for ali its length 5 feet above s o iran roof will
be to give you an serial whoss efective height is about 5 ft.
(ko the other hand, some stranges resnita have been resorded
whers the near noigh of sarthed sonductors laa
worked mirscles in the way of improving si Frankly,
we do not foel very much confidence in these resulta, but it
s not safe to lay down the law in wireless. We do not
think that the %m-m within the iron building would
trouble you.

NodeP.("Marci "L —{1) In the Yesr Book of Wireless
Telegraphy omd Telephony on page 331 it states that © The
oondenssrs are protectsd -g-.in.ll; arcosive inersass of
voltage from surging. bwrl..hh I-?-rk gnps placed at
various positions oo the " Isthisas m t or
is it an addition to the ordinary Marconi sot 1 (2) Can you
tall me an offective means of reducing the self-induction in
the telephones when the converter is running 1 (3) Whilst
operating rocently I had occasion to pull oot wall plug
frum recoiving to ssad, and got & very severe shock Ipmm
the plug. )

Answer.—(1) Neither & misprint nor an addition. In
certain seta—npotably the smaller ooss—the mazimom
voltage which can be produced by local surging is well

below the breakdown veltage of the condenser, provided
the set is worked properly. Henoe thore ia no " sxcessive
increase.” and, therefors, there are no spark-gaps on the
bus-bars ; the only safeguard provided being the safety-
gap across the diszharger, which protects the set in case
too Jong & spark is used. In the larger seta the bus-bar

pa are provided if, owing to the length of bus-bars, the
ﬁ“ﬂpﬂ:ﬂ? of the condenser, and other reasons, exceasivo
local surges aro liable to ocour. (2) Keop your commu-
tator in good order mo a8 to avoid sparking; carth the
lemd covering of the A.c. wiring; open a0, switch.
(3) We can only suggest that it was some kind of retri-
bution.

A. H. has obtained carborundum from sovernl different
gources, but has boen unable to find & erystal which would
approach gincite.pyrites or zincite-bornite for sensitivences
and general efficiency on a small serial. Even silicon, he
says, is vory much better. He does nor transmit, and
suggests that, perhaps, this would sceount for the dis-
crepancy betwoen b's expericnce amd our recommendations,
aa he can quite u that these extremely senaitive
eryatals might not atan | so well if subjected to compara-
tivaly heary vo . We wers ting pervous, and
startod ing w we shou jumgnt-n}imn:::uuu.
while sarreptitiously getting rid of our stock of car o-
dum, when we were relioved to notice his post-scriptom :
“ 1 get Clooth Norddeich and Poldhu, otc., sometimes
very loudly with zineite, but with carborundum sometimes
can hardly get Eiffel. . . . His nerial is 300 ft. long and
40 ft. high ; aod if he can somotimes "h-.rl_llyfet i
with car um, something must be ¥ F
something which cannot be attributed to the Inferior
sensitivenoas of earborundum as & receiver. A H. should
read {1} Our comment on Mr 1'ope’s better ; (2) Our answer
to W. V. H.: (3) Our answer to ' Zeta," and (4) Our
answer to W. E. D, all in the February number. L pos-
aible, he should get hold of & micro-ammeter (or a-‘d.nitrt [
milli-voltmetor 8o as to uss it &8 & micro-nmmeter) met
to work to plot the curves of a few of his carborundum
spocimens ; the results should help him to make sure that
he is applying the potential in the right direction snd to
the right amoont.

K. B. (London).—{ 1} What would be & suitable design for
a transformer to take 60 watts from 206 volts s.c. mains
50 ciphers ! (2) My narial is T-shaped. Could receiving
results be improved by altering design of my serial 1

Anawer.—({1) Buy one ready-made; it will be cheaper.
Specify your requirements ai to voltage, froquency, mnd
power. (2) You certainly should not work with the arma
of your T unequal, th . 88 & matter of fact, your mertal
i nopghort compared with the long waves you are probabl
roceaving that the inequality will not matter s mach as it
would in the caso of no serial denigned for thoss waves.
But it must be bad for your short-wave transmimsion.  For
the latter, it wonld be Lﬂ for you to transfer your down-
lead to the centre of the horizontal if converting the
whole into an inve L merial by a down-lead from the
far end (the house scems to get in the way of & down-lead
from the pear end) produces & natural wave-length too great
for your transmitting licence. Thin latter plan would
appear to be the best of nll for long-wave reception, but it
would give you a naturs! wave of over 200 metres.  As a
compromise, we should be inclined to transier the down-
laad to the contre of the horizontal part.

K. B. (Queenstownl—The statin at Poldhu waa
originally erected for Trans-Atlantic work, but this class of
work ia now being performed through the Clifton Stativn,
and Pobdha will work a contiouous commercisl service
wi i .

%l?hw:pd to r second inguiry we would refer

ou to our April, (913, number for details of the Pem-

ke to H.M.8. New Zealand foat We might suggest
the advianbility of keeping & file of the back numbers uf
Tur WiRELEw WoRLD:

¥
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Patent Record.

1914.

1,169. January 15th. Wm. H. Shephard and
A. E. McKechnie, Wireless tl:ltg;m]:lhh:ll':te]ephum

Byatem.
1,556, January 2th. John Hays Hammaond,
Junr. Control of moving bodies by radiant energy.

2,206. January Z2Tth.
Cathodic detectors.

Fermand Holweck.

The second meeting debated * 1s the future of the
country beund up in Trade Unionism '" The
debate wes opened by Mr. Riee, the secretary,
to whom replied Mr. Morse. Mr. Stevenson made
an interesting su tion for the accommodation
of Trade Unions to the needs of the future. Captain

Sankey, in the chair, did much to the
timid and stimulate the discussion when it showed
eigns of getting thin. The voting was with

practical unanimity in favour of the prospects of

2214, January 2Tih. Robert Goldschmidt. g Trade Unionism.

Bpark gap devices for wirelesa tel hy.
2.4L'£l January 29th. Wm. ?Ew}[:rlh-:d and 3
Recording apparatus for use

A. ]]E.annﬁmhnie. o
wit or wireless telegraph systema. :

2679. February 2nd. Jnh.lf Hays Hammond,
Junr. Methods of controlling distant spparatus
by Hertzian waves. }

2738. February 2nd. Roberto C. Galletti.
Transmission of wireless

2739. February 2nd. R. C. Galletti and
' Richarde Manzetti. Electrie dischargers.

2,740. February 2nd. Roberto C. Galletti.
Method of producing electric impulsive discha

2,935. February 4th. A te L. Chaudet.
Crystal detectors for wireless hy.

5,080. February 5th. A. T. M. Eni.nwn. F. H.
Varley and Annie C. N. Try. Wireless telegraphy.

3.171. Feb 6th. Egbert wvon Lepel.
Method of periodically medifying high-frequency
electrie currents.

5191. Feb 6th. George 0. S8quier. Radio-
telegraphic and radio-telephonic reseiving uﬂ::.;m.

3.1 February 6th. Emile Girardeau. io-
telegraphic station.

3, Fe Tth. W. P. Thompson (for

Rudolf Goldschmidt, Germany). Frequency trans-
formers.

Obituary.

It is with regret that we record the death of Mr.
Emest Thomson, wireless operator on the s
Michigan. Mr. Thomson joined the Merconi Com-
pany in the June of last year, and on January lst
was appointed to the Michigan. On Japuary 6th,
however, he was taken to the hospital at Antwerp,
sufferi from typhoid fever, to which he aue.
cum two days later. It is sad that death
should bave cut short what mised to be & very
ruccessful career, for Mr. meon was full of
initiative and energy, and took an active interest
in his work. He was in his twentieth year.

Marconi House Notes
DEBATING SOCIETY.

The Debati Bociety has held two meeti
during the month. The subject of the first debate,
** Is the granting of adult suffrage desirable in the

best interests of the community 1" gave an oppor-
tunity for Mr. SBampson to open eloguently the case

for affirmative position. Mr. Bangay replied
from the o te point of wview, and when,
after & long debate, Mr. Rﬂ.ttrl.:,l', the chairman,

took the voting, the general opinion was shown to

be in favour of wider franchise.

FoorraLL Secrioxs.

The return mateh with Orat Brigade will be
ayed on March Tth, at South ing, and if the
arconi team play well encugh to reverse their
former defeat, they may once more take top place

in the competition.
Texxia BEcTION.

Last month the Lawn.-Tennis Section held a

neral meeting for the of electing officers
or the coming season. result of the voting was
that Miss Haynes and Messrs. Pontifex and Cum-
mins were re-elected. The Committee by their
own labours, and with the assistance of two ener-
g;h':r: volunteers, brought in by the ap made in
this column last month, have already made an
excellent start on the re-turfing of the courta.
Doubtless the weather has prevented many of the
members of this large section of the club from
lending & hand, but we would remind these that
the task is not yet completed, so that the oppor-
tunity of co-operation is still theirs to take.

Tae Musicar Bociery.

All the efforte of the Musical Society were
at the time of writing directed to preparations for
the concert, which took place on February 2lst
It was found necessary to enlarge the stage in
order to accommodate the massed banda, which
numbered some 40 players. The chief feature was
the contest between the Warks [Chelmsford) and
Office (London) Bands for & handsome cup pre-
sented by the Directors of the Marconi Company.

OR SALE.—In excellent econdition 1 Bridge Cowt
(Superfine Cloth, practically new); 2 Complete Rerefer
roits with braid ; 1 extra blue waisicoat ; | complets Mess
Uniform with braid (eloth) ; 1] White Duck Coats : 11 palr
Whitea Duck Trousera: 2 White Dock Mesms Jackeis:

1 White Walsicoat:; 2 Shoolder Straps: ! Uniform
Cap with new design Marconi badge (practically mewl ;
3 ite Cap Covers. All replies : HUTTON, 30 Manor

Hoad, Beckenham, Kent.

AMTED —Experienced Operator as Insirocior for
Scotland. Salary £150 and bonus on =
man alsc requoived ms Manager. Salary, L2200 and com-
:g:'i;m. Apply Scottish W ireless Caollege, 41 Unlon Sireet,
oen,

NSTRUCTOR required immediately. Good salary for

right man. Apply with full partienbars as 10 eXp® riance
o The Secretary, The Worth Esstern Schools of Wirelesa
Telegraphy, 18 Eldon Sqguare, Newcastle-on-Tyne

BG'DKE on Wireless Telegraphy, also all other Sabjesots
Secondhand at Half Prices, Mew 25% Discount, Catalogoes
Free. State Wants, Baoks sent on Approval. Books Bought.
W. & G, FOYLE. 121-123 Charing Croas Road, London,
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r THE _“ f’( e
HENLEY 0 The Ideal ACCUMULATORS

i | FOR WIRELESS & EXPERIMENTAL WORK.
WIRING  surface wiring SEND FOR CATALOGUE 85.

SYSTEM  system forany |

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

W. T. HENLEY’S AT I vt X g ELECTRICAL
TELEGRAPH WORKS CO., LTD. < STORAGE C(
LIMITED
Blomfield Street e -
L LONDON, E.C. Londos Ofices CLIFTON JUNCTION

J %'{H '.-'.|.;|q|r|.| S5, oW, M.A.NCHESTE—R=

HARVEYS’

10 Hart St., Mark Lane, London, E.C.

TELEFHONE—AVENUE 2200
Business hours, 8.45—7. Saturdays, 1.30

Book to Mark Lane or Fenchurch Street Stations
Special Prices for Senior or Junior Operators
Uniform Serge Suit complete, lace and buttons 50/-

- ., fine quality gold lace and buttons 60/-
Superfine Cloth  ,, & = - 70/-
+ Maess Suit ,, % i 65/-

il ik ol thslilie waiin sl Vo
mmﬂt’t: 55.." =

MNaval Cloth Cap, badge and band S
White Suits, 8/=. Buttons, 2/- doz. Small, 1/-

We allow s Special Discount of 10 cent. to Marconi
mm.ﬂmmmmﬁifnm-mu-

Uniform Suit SEND FOR 'I:I'UR LIST Bridge Coat
THE BEST HOUSE for the MARCONI OPERATOR

Please mention * The Wireless World " when writing fo Adveriisers,
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Every Requisite for

the Service. I "‘h__ ; .e"'.‘""‘*-.c,”,.l.'

In Stock or to Order
at Short Notice. |

SAMPLES AND PRICE Lisi rFruwusl FrEEb, F ] 4 ] TERMS—CASH.
.PRICES:

Suits to Measure ... ..from £2 2 0| Gold Badges .each £0 4 6

White Suits ... ... w: w D B 6] . Shoulder El.flpl mr} p:r pair 0 4 6

Gold Cuffs (senr) ... perpair 0 7 0 - i w 0 3 6

rE " {j"l.'l.ﬂr.] CEE] " > D ] ]1 Cl]“- e Beiird T im ﬂ 1 ﬁ

SELF & SON, Outfitters, 79 Fenchurch SI:., London, E.C.
Telephone: 139 Central,. # Established 1840,
CLOSE ON SATURDAY AT 1.30.

THE

Birmingham Wireless School

(Proprietors : The Central Wireless Co., Ltd.)

NOW OPEN at 182 MONUMENT ROAD

EXPERT TUITION, MODERN APPARATUS, MODERATE FEES
For particulars apply the Chief Insiructor.

WIRELESS ACCESSORIES.

Ebonite knobs for variables 1§ sach, post 1d.. ditte with screw for detectors
Bd. each, post 1d L‘n-llﬂ Cups. { in. or § in.. 8d. each, post 1d.
Ebonite sliders :IP or Inductances, 1/- each. post 1d. Detector, as illusivated, &8 each,
post 4d., ditio, cheaper finish, 48 sach, post 4d. Write now for Catalogue.

F. L. MITCHELL & Co."* secxun. sx:

“BASSANO" Detectors and picked Sullivan

and Lucas 'Phones for long distance receiving.

J. W. MARKES & Co. %4 HOUSE,

Pleass menfion © The Wireless Weorld ™ when writimg te Advertizers.
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W ireless Telegraph Apparatus

Complete Receiving Set for receiving on all
Wavelengths up to and including 6,000 metres

The set comprises Primary and Secondary
Inductances, primary and secondary vari-
able condensers, coupling switch, fixed
stand-by detector and adjustable crystal
detector, also double head gear Telephone
Receivers wound to 4,000 ohms and
necessary terminals. All instruments
mounted on ebonite and contained in
polished mahogany orteakcase. Overall
dimensions of Case 16" by 11" by 7" high.

. Paid |
ff::’ffmﬁmﬁﬂ oo e xix UV

Similar Set as above for Wavelengths up
to 4,000 metres.

d in Unived Kingd
Tk wihordes k25 0 0

ACTUAL MANUFACTU RERS

British Telegraph Instrument Co. Ltd.

93 STANLEY ROAD, TEDDINGTON, ENGLAND.

CHEEKEE" CLIFFORD & SON, I
BIRMINGHAM @ @ CopvpiemioApmietr E'LE:L":

Manganese Bronze, Phosphor Bronze & Gun Metal
in Castings, Shesta, Tubes, Rods, Wire and Strip.
PHOSPHOR BRONZE WIRE, STRIP AND SHEET.

BRASS AND COPPER TUBES.

BRASS SCREWING RODS. BRASS AND COPPER WIRE
TIN AND COMPO WIRE AND STRIP,

Nickel Aluminium Mmﬁ.ni:? r;'ﬁ: and very strongl and

There is only one

DICTAPAVUNE

iMepsaiered Trawe Markl 17

The oridinal dictating machine which relieves you of all the
exasperatind delays and wastafulness of handlingd correspon-
denes. Made under the original basic patents—the only machine
in its class—dreatly improved over lts old Torm and far beyond
competition in its capacity Tor work, simplicity and reliability.

HE picture tells the Dictaphones story. Privacy for the busy man |
who is diciating : no waiting for a typist. The laiter works in a
geparate room ; oo time wasted taking shorthand.

Writa for our netw beguwiifully illwstraded eadalogue.

The DICTAPHONE Co., Dept. 4, Kingsway House, Kingsway, W.L.

Thomas Dizon, Managing Lirector.

Pleaze mention * The Wireless World "' when writing to Adeeriiiers,

LUNIVERSITY OF MICHIGAN
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The Greatest Book on Wireless Ever Published

Wireless Telegraphy & Telephony
Simply Explained

By ALFRED P. MORGAN, Wireless Expert
Author of "' Wireless Telegraph Construction for Amateurs,"" Elc.

175 Pages Price, $1.00
156 Illustrations Handsomely Bound in Cloth

This is ondoobiedly one of the most The book treats the subject from an

eomplete and comprehensive  treatises entirely new standpoint. Several wery
thE' !ﬂltlj!"C[ EVET Ul!hlilh!d I-Tld 2 nove| .‘ﬂ-ci ||fl',ll|'|...! ideas |'..|.'|.i" heen carried

e i i N oul in its making. It is well illostrated
close study of its pages will enable one by over ane hofdred and hity interssting
to master all the details of the wireless photographs and drawings. All diagrams
transmission of messages. ‘The aothor have been mades in EH-I'H-IIE-IZI:'-'It'!' oW T
the instruments &8 they acioally ajpesr

has Mh_d " IM_‘ felt want and has soe- in praciics T he .Ir.|'.1.'5|=!|.'-. are carefully
ceeded in furnishing a lusid, ecompre- keved and labelled. Many of the photo-
hensible sxplanation in simple language graphs are accompanied by phantom
drawings which reveal the name and

of the theory and practice of wireless
telegraphy and telephony.

A Book the Wireless Experimenter Cannot Afford to be Without. It enables
one to design and Construct Apparatus. Also valuable to the Layman.

wabscription. 16 MODERN PLECTRICS & mEchAnics &3/@ we- Use the Coupon

Now about MODERN ELECTRICS & MECHANICS, the wonderful, big, interesting electrical maga-
zine that keeps you informed of all that is new and novel in electrical achievement. There
is & growing tendency among the ever up-to-date American Public to keep in touch with the
times not only in business, politics and art, but in science and invention as well. MODERN
ELECTRICS & MECHANICS is a profusely illostrated monthly, which fully describes these
subjects and written so you can readily understand it.

The Authority on Wireless. For the Novice, the
Amateur, the Experimenter and the Student.

You shonld take at least one semi-itechnieal slectrical magazine and ksep up-to-daie on the new wonders and
advance: in electricity —Modern Elsctrics & Mechanics illostrates and describes these subjects in a style that
caf be redad and anderstond by every member of the family, pamticularly the young man and boy. [t i8 over
five years old and comtains from 112 1o 144 pages montbly. 10d. a copy, 8/6 a year, Tells you how to make
things at home @ contiins an experimental department and answers vour guestions free.  One of the brightest
and moxt intecesting | Plain English *° monthly magazines published, The magarine to read i you want to
keep up-to-date on wireless and progress in electrieiny. )

We want you io become 8 permanent reader and to that end offer for a limited time only with one year's sub-
scription at the regolar annoal rate the above book fres.

Money Refunded Immediately if Not Pleased in Every Way.

purpose of each part.

Modern Electrics

Send B/6 to-day in sash, stamps, M.D. or cheque, and get MODERN ELECTRICS l -H,'.hl.l-tl
& MECHANICS for one year and we will send veu Wiraless Telegraphy 245 Fultos 5
prepaid, Absslutely Fres. New York, N Y.

Enclosed find 8/ (eash,
stamps or M. 0. lor which
send me prepaid Winriess
TeLEarAFHT & TELEPHONY
on terms deseribed in this ad-
verfisament and Modern Elee-

E 1] srhanics for one year

to the address balow :

Modern Electrics
& Mechanics

245 Fulton Street A e PP TRCAMRIE.
New York, H.Y_ ............

T T T |

Pleaie menfion " Tae Wircless World ' whew meeling to Advertisers,

UMIVERSITY OF MICHIGAN



R. DOLLING & SONS

Lansdown Timber Yard,
SUILFORD $T., RUSSELL 84Q., W.C.

Telaphones - 1102 NOLEORN - S88T CENTRAL
Mahogany. Birch, All Qualities Pina.
Wainscot Kauri Pine. Yellow Deals.
Dak. Ash. White Deals,
Walout. Pitch Pine. Spruce Deals.
Toak. Amarican Yallow and White

Whitewood, Oak., Matching& Floorings.

ALUMINIUM CASTINGS

OF EVERY DESCRIFTION

MADE AND REPAIRED

CAST ALUMMNNAE BMOTOR
NUMBER PLATES
20)- mr_mﬁ.uull_l_{nn Slze.
R.W. COAN
219 Geswell Road, E.C.

_TEII.IIL.I:IHI.' Telaphonas :
rankass
Loling, ~ 4679 Central
Londoa.' &84S Clty
TELEPHONE - - - - EAST 3448

Coningham Bros.
PRINTERS, ETC.

Commercial Road and 5t. Anne Sireet
Limehouse, E.

Every Dascription of Printing f+r the Engineering
and Allied Trades

WRITE OR CALL UP FOR PRICES

Eleotric Lighting, Heating and
Power, Bells, Fire and Burglar
Alarms, Telephones for Hotels,
Offices, Private Houses, etc.

u
Ww. G. HODGSON & CO,,
Elsctrical Enginsers and Contractors,
7 & 8 BREAD STREET, CHEAPSIDE, EC.
Telephone : 9524 London Wall,

RECEIVERS

N introducing our ** C.Q."" Wireless

Receivers it is perhaps as well (owing
to the extraordinarily low price] to
emphasize the fact that they are, in
every sense of the word, INSTRU-
MENTS—not, of course, the best in the
world, butcleverly designed . sou ndly con-
structed, having sensitive Receivers that
will give lasting and satiafactory service.

The Receiver cases are of hard rubbaer
composition, with one polepiece placed
centrally and the other at the side [wee
illustration)., Centralising the magnetic
attraction is a feature of the “C.Q."
‘phopes, and it is this construction
which partly accounts for their remark-
able sensitiveness.

BPECIFICATION i—

Two Recsivars wound 1o & total
reslstance of 1,600 ohms, mounted

an R rubbar-coated, adjustablo
& Han with 5 . Eood

gquality cords.

rmul'ls/g Carriags Pald

WIRELESS CATALOGUE FREE.

i. \-V G_AHAGE, L.,

Holborn, LONDON, E.C,

————

Pieasg mention * The Wircless Warld " whin wrifing fo Adwerfisdrs,
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“UNIMPROVABLE”
ST G
W ."'.':*'
Fixe depsii b bas
$5.00
DETECTOR STANDS i

1045, 81.78

XXX

SHIPS
AT SEA

TELEGRAMS to all the Principal Atlantic Liners
ViA

Marconi Wireless Telegraph

Write or telephone for MARINE FOLDER
glving Rates and Particolars. or inguoire at
any WESTEEHBI.JF]:.%g;I TELEGRAPH

e ——

Demonstrated

that Merehant and Pleasure Craft
cannot aflord to ba withont a

Marconi Equipment

Lo ] M, W,

A Wireless Ontft on Your Vesssl |s a Safesoard
against .OSS OF LIFE, PROPERTY and TIME

WRITE FOR ESTIMATE

MARCONI WIRELESS TELEGRAPH (0.
OF AMERICA,

ZFr WILLIAM STREET, NEW YORK CITY,.
Telephone 5545 Broad.

Wa IDGE 81,50 = Y. 1

v, B9

B e e e

“The Model Engineer”

A splendid paper for young Engineers, Appren-

tices, Students and Amateurs interested in

Mechanics, Electricity and Model Making. It

contains practical articles by experienced

writers on Electrical and Mechanical Ellll{tﬂtl.

Locomotives, Motor Cycling, Model Aeroplanes
and Wireless Telegraphy.

Published every Thursday, 3d. posi free,
‘“ Junior Mechanics and Electricity "

The new paper for beginners of all ages in
Mechanics, Electricity and Model Making.
All the articles are written in simople language
go that everybody ean read and understand
them, There is also & Queries and Heplies
seclion, from which much valuable infermation d

can be obtained, ntingntal * Type 8 i, )

“CONTINENTRL™
WIFFLESS HEY =

Lige, 3§ X 8 White Marble Bass,
o conetridijon, indefaiizable
1. reliable

il EiRCkimg re-
. lam e B L DG .. T u‘r\-l:--l:|ln'-| Ia chFryeng I8
Published on first of each month. 3d. posi free. Farcel Post, £4.95 e kl--.- II'.m -.-I1I Pr ;.-.:m. m“'“
by "miFCE W P fame
I TP i .0 f im. diam., b B I . - 5
SOME USEFUL BOOKS. el bt g 7 | Small Wircless Keys, top or leg
Wireless Telegeanhy Small Aceumulators.. 74 RS . A
lar Amateu r:.-l b Efﬂ:lrlc Bells & Alnrems 7d.
Eagl-eering athe- eoiric Hatteries + ML K. W. WIRELESS
matles Simply Exs Small Dynames and ki
plasmed L9 Malars. . o .« Td. TRANSFORMER COIL
Practbcal Dynamo and Iaduction Coils for for TH wadia O & e
Maotor Construction 113 Amaleurs ; 74 olt. siso for A C. meed
Froctical Isductlon Lmall Electiric !rlr.rmr. 1l kil ;. P l:-"|.'  C—
Caoll Conslruttiog 113 Aleernating Corrents  Td. Pt . ET =
Fetrol Motors Simply Windmills and Wind For BB wolts baitery with
Eaploimed .. 113 Motors. . T, 1 vibrater . gass
Winrkshap “"rmh]ﬂ. Wireless Ti'l!(rinhr Wircless Spark Colls | in.
amnd Regipes . 173 Simply Explained .. 7d, L By Parcal Post Bk, BN
l'.l‘h.ﬂ.z prices melude postage.d
All these books are practical amd well illastrated. [ it . R M T
IEes Uit E Wi N g norature or T
Book List sant post fres on recsipt of card. cpclfr e “” with  every cr |r- piberwire § Cimls Slemps
diested pnd credife® o= Brsl order.

PERCIVAL MARSHALL & CO.,,
66 FARRINGDON STREET, LONDON, E.C.

Fidasg mealfrom

138W LIBERTY STREET

HNEW ¥

C{JSMUS ELECTRIC CO.

=X =
e T il i

UNIVERSITY OF

The Wirslesy Warld ™ when writing to Adveriisery.

MICHIGAN
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I~ o o .
o Folte0 & Guilleaume Cariswerk

Actien-Geaesellschall
Mulheim-on-Rhine

—Wire —

Buperior Qualities.

High Conductivity, High Breaking Strain

AcENTts roR THE UsitTep Kikcpow r—For Insulated Wires and Cables for Electrio Light and Trans-

mission af

I I Iron, Steel, Copper, Bronze, Compound

Pawer, and for Rail Bonds : R B, TODD; 334 Birkbeck Bank Chambers, 320 High Heolbarn,
London, W.C. For all other Manafactures: 'W.
» BT, Telephone: 341 Bank,

. DENNIS & ©O., 47 n Yictoria Street,

Telegraphic Address: = Fredennis, London.'"

FUBLISBHED QUARTERLY.

BSc., and F. W. DAVEY.
Mew Cable

AMNUAL BUBBCRIPTIONS 4/-

Secondary Cell Maintenance by J. G. LUCAS.

E : The Anglo-German Telegraph an
|m|:||'mr:uﬂl1- on the Baudot Telegraph System by
Electrical Transportation : ']éh-e New P.O. London Tube Railway by H. C. GUNTON, M.LE.E.

-Ijl:ll]ll.l.ﬂﬂ.‘l- M!‘II!I.-EIIII

The Post Office Elﬂctrical Engineers’ Journal.

BINGLE COPIES 1/-

The January issue contains I:In: following articles :—
Re-Organisation of the Wireless Coast Communication Scheme : Full Description of
Land's End (5t. Just) and Fishguard Stations by E. 5. PERRIN, AM.ICE.,

d the Anglo-lrish Loaded Telephone Cables.
A. C. Bg

OTH.

MNotes, &c.
FOABT FREE B/'-

Publishers : H. ALABASTER, GATEIIOIIBE & Co., 4 Ludgate Hill, E.C.

TELEPHONE RECEIVERS FOR
LONG DISTANCE WORKING.

Recelver Coils Rewound with silk-coversd copper

wire, 4,000 ochms, 10,000 tarms; with enamel-

caversd 'tll:l'-'fﬂ' wira, 4,000 chmes, 20,000 turns
approx.) each Rl:l:ulﬂ-.r

Copper and Resistance Wires, from Mo, 30 swe.
{'001%} bare and insolated, in any quantities.

Flezible Cords for Head Sets, ste,
PRICES ON APPLICATIOM.

JOHN PARR & CO.,
30 Kirby Street, Hatton Garden, W.C.

e e e

SELF & OO, ™ ™ e rew

Molybdenite ... 9d. ., Carborundum... 6d. ,,
Tellurium  ...1/6box lron Sulphide ... 4d.

Wood's Metal for fixi ses  wk 1/- ut
Set of 10 Crystals and ?’uﬂd't Metal IFﬁE: 5/-net

RUSSELL & SHAW

Mineralogists & Conlraclors
38 Great James 5t., Bedford Row,
London, W.C.

furge vavd
WIRELESS MINERALS i
and CRYSTALS Kovg
o . eys
Zincite ... ... 2/6 oz. Bornite ... ... 6d. sz
Silicon ... .. 1/9, Galena ... ... . 5/6
Copper Pyrites 4d. ,, Graphite... ... 4. ,, cach.

H h B osstame Ift"-FI‘IHIH"I 2000 chvs, cn

lete with head-band, Singe 20/ Do ble 35|
Iustrated list of Wircless and El-c ri o]l App ran
lree. Appa atcs Made and R paired [ the Trad

F. DARTON & CO.

Contractors to H.M. Government,
142" St. John Street, Londor

Fleawe mantion " The Wiraless Worfd ™

when writing to Advertisgrs,

LUNIVERSITY OF MICHIGAN



NAVAL AND
MILITARY
TAILOR

Specialist in
Marconi
Uniforms

5 STOCKWELL RD.
CLAPHAM, LONDON
S.W.

Telephnut: BRIXTON 780

'Bus 48 from Marconi House (11d. fare) stopsat BRYMAN'S

1 Write for free Booklet—*' OFf Interest to Wireless Operators ™
Closed Wednesdays at 1.

The D.C.

(DOUBRLE CAFACITY)

VARIABLE AIR CONDENSER.

An instrument of precision, and

perfectly balanced.

The MAXIMUM capacity of this
Condenser 1s DOUBLE that of
any other AIR Condenser of the

same dimensions.

DIELECTRIC Condensers also

[ﬂﬂd'ﬂ.

With our patent Flug hitted, the capacil}? can be halved while still allowing
a full 180° variation.

Capacity curves supplied with each instrument.

GRAHAM & LATHAM, Ltd., ~ciess 104 Victoria St., S.W.

Contractors te H.M. Government and Foreign and Colonial Governments.

Dieaie mention * The Wireless Warld ™ when wrifing fo Adveriisery,

LUNIVERSITY OF MICHIGAN
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. Canadian Marconi
i OStations reach Ships from

Port to Mid-Atlantic

d 2} Days out from NEW YORK and MONTREAL

cents per word.

N 1to2 Days out from NEW YORK via HALIFAX,
X N.S., 31 cents per word.

1 to 2 Days out from MONTREAL via FAME
POINT, P.Q., 10 cents per word.

8 2 Days out from MONTREAL via CAPE RAY,
NEWFOUNDLAND, 10 cents per word.

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

e r—

Transatlantic Service

OMMUNICATE with the Marconi Wireless

Telegraph Company of Canada, Limited, Montreal,
for particulars of how to take advantage of cheap
Transatlantic telegraph rates.

Telegrams may be filed at any Telegraph Office in the
British Isles, or any Western Union or Great North
Western Office in the United States and Canada.

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

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

Please mowiion " The Wirdless World " whon wrifimg fo Adwiriirers,
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MARCONIGRAMS

TO ALL PARTS OF

THE UNITED STATES
CANADA

NEWFOUNDLAND

VIA

Marconi’s Transatlantic
Wireless Telegraph

Service

At Rates Bd, pe:[' Wol-d for M'CE;!;&ES in

for Messages in

from 4d' per WOrd plain language.

Reducing Transatlantic Telegraph Rates by
one-third.

Messages accepted at all Postal Telegraph Offices in Great Britain and
Ireland, and all Western Union and Great North-VWestern Telegraph
Offices in the U.5.A. and Canada.

Alse at the Marconi Telegraph Office, Serand, London, England. (Open day and night.)
Telephone : City 8710 (ten lines). Telegrams: ** Expanse, London.”

A Bookler giving full details, rates, etc., will be forwarded on application to

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

Please menivan  The Wirelers World ' mhen wrifrep to Adverifsers.
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Over 12700 vessels

of the Mercantile Marine are equipped with

Marconi Wireless Apparatus

which enables the public to avail themselves of
telegraphic communication between ships and
the shore

How to Send your Marconigrams
FROM SHORE TO SHIP.

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

FROM SHIP TO SHORE.

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

Messages are received at the office of the
Marconi International Marine Communica-
tion Co. Ltd, Marconi House, Strand,
London, W.C., where any further particulars
will be given. Telephone : 8710 City (10 lines)

FPisara manfion " The Wirelery World " whin wrifing fo Adoeriicers,



XXXV Tee WirELEss WorLD—Advertisements

— —— T ———

con spuritols SR KEY-NEFE IS+
o

- CONSTRUCLTORS
OF

st ELECTRICAL

MEDALS.

45 MACHINERY
OF-EVERY::
DESCRIPTION

// /n 5‘ \\\\\\

MAKERS OF MARCONI’S
WIRELESS DISC DISCHARGERS,
ROTARY CONVERTERS, &ec.

An Efficient Staff for Repairs

Inventors’ ideas carefully and skilfully
carried out from the preparation of

detailed drawings to the completion of
the finished article.
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LANCASHIRE

oc.” GENERATORS & MOTORS

SPECIALITIES : ™,yo.0nne HIGH FREQUENCY ALTERNATORS

FOR WIRELESS TELEQRAPHY

™tamcanann 381f-3tarting SYNCHRONOUS MOTORS
™Eawoaswns AUTO-REVERSIBLE BOOSTERS
fwosssins BELTLESS ~ PLANER  EQUIPMENT

LANCASHIRE 2rxa®e..2 erore. MANGHESTER

Cables & Telegrams : “ Ironclad, Manchester.” Telephones : 1370 Central (5 lines)

THE ANTWERP TELEPHONE
AND ELECTRICAL WORKS

(SOCIETE ANONYME)

Manufacturers of high-class Telephones and Switch-
boards for all private and public purposes.

Stamping, Turret-Lathe Work, and Wood Work

of every description according to speciﬁcatiﬂns
and drawings, in quantities.

»

HEAD OFFICE AND WORKS :
22 RUE DU VERGER, BERCHEM-ANTWERP, BELGIUM

SOLE AGENTS FOR ENGLAND ;
W. F. DENNIS & CO., 49 Queen Victoria Street, LONDON, E.C.

Fleare meniron * The Wirefess Warld '™ whken wrifing fo Adverfrserd.



XXXViil Tae WireELEss WorLD—Advertisements

EDEN FISHER & CO., LTD,

FOR LOOSE LEAF :
ACCOUNT BOOKS, -
VERTICAL FILING, @©
CARD INDEX
SYSTEMS

Particulars on receipl of Professional
wr Husiness Curid,

95, 96, 97 FENCHURCH
STREET, LONDON, E.C.

LONDON.
A comfortable home in the most central position.

HORREX'S HOTEL

Corner of NORFOLK STREET, STRAND.

: 6 0 BED, BREAKFAST, LIGHT 6 0 '
FROM AND ATTENDANCE PER PERSON

Telegrams: *“ HORREX, ESTRAND., LONDON"

"Murdock Wireless Apparatus— THE BEST"

VARIABLE CONDENSER, 35/- - LOOSE COUPLED TUNER, 57/6
KNOWN . FOR
sew Trie o SENSITIVE

weiving
danser Jesigned snsrll':n
la mest FVery
requirement in
Stations whera 5 EHH I u E
dfEE CAaAPEC]ES
ars gied. Maxi-

ENTINmE ea N

1% O m.f., amd

minimwm AP writl fﬂr

POOYLIIN ALES Vary

closaly an ab=o - This Tuning Indoctance will give pecfect

late rero Ehﬂll resnlis in any set and prove that it is superior
in fenditive selectivity 1o many Instrumenis

Fﬂldtl‘ Costing more.

INSULATORS

Parcelaln 01 Ball Type ... Price 1/8. Postage extra
Baze 01 4 in., as above - i x
03 1din., - - =

MURDOCK APPARATUS is guaranterd againat all MECHANICAL or ELECTRICAL INPERFECTIONS.

AMERICAN IMPORTING CO., 8 Long Lane, Aldersgate Street, E.C.

Please mention * The Wireless Warld © when wrifimg fo Adverfisers,

UNIVERSITY OF MICHIGAN
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THE

ELectricConstructionCo

LIMITED

ELECTRICAL ENGINEERS & CONTRACTORS

Manufacturers of

DYNAMOS
MOTORS

MOTOR - GENERATORS
ROTARY CONVERTERS

BOOSTERS
SWITCHGEAR

of every size and description

E.C.C.

HEAD OFFICE :—
Dashwood House, 9 New Broad Street

LONDON, E.C.

WORKS :—
Bushbury

WOLVERHAMPTON.

| Plagss msndion " Tha Wirdlizs Werld " when writing fo Addwirdivere.
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PAUL INSTRUMENTS

As supplied to the British Navy aund War Departments, the Marconi
Companies, &c., for

EXPERIMENT, RESEARCH & MEASUREMENTS

of High-Frequency Current, Inductance,
Capacity, Frequency, and all Electrical Quantities.

ROBT. W. PAUL, New Southgate, LONDON, N.

Telegrams—* UNIPIVOT, LONDON.” Telephone—566 HORNSEY,
1 East 42nd Street, NEW YORK, U.S.A.

COPPER & BRASS )
0
5 f Hard and Soft TUBES, HEAn'
FOR

RODS, SHEET, WIRE, ete.

TONS GUNMETAL, BRONLZE, ALUII[HIU!L'
IN

|
STOCK H. ROLLET & CO. 36 Bosebery Ave. nEl|'[nU
———— '
TREEN

METAL WAREHOUSE. LONDON, E.C.

EBONITE (Hard Rubber)

SHEET—ROD—TUBING
OVER 60 YEARS Experience

in its Manufacture

TONS

ias LONDON stk
eminenily uitanle lor

WIRELESS TELEGRAPHY APPARATUS
fpecial articles made to order, Send us your enquiries.

VULCANITE

*’-‘-'ii’“'fgﬁ.umm %

; DELIVERED TO
YOUR ADDRESS
AMNYWHERE IN GREAT BRITAIN

RECEIVERE ARKL V

NOW BEING LULSED BY
MAMNY GOVERNMENT AND

COMMERCIAL STATIONS O IRELAND - s s s = & a2 & 55 ss
THEY ENCEL INM THE ESSENTIALS 2000 OHMS ... ... 3000 OHMS
EVERY SET FULLY GUARAMNTEED 1T L —— )

he Holtzer-Cabot Electric Co. 5™ TN SIS kLINE MASS.. U. 8. A.

Firage menfron " The Wirdddssy World ™ when writing fo Adveriisers.
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THE VULCAN BOILER

& General Insurance Go., Ltd.
ESTABLISHED 1888.

Chief Offices :
67-69 King St. Manchester

Augthorised Capital - £500,000
Subscribed Capital - £375,000
Paid-up Capital - - £187,500
Total Assets exceed - £295.000

MOTOR CAR INSURANCE

Rates calculated on
MILEAGE RECORD & LOCALITY
Other Onginal Features.

Periodical In:p:ttian & Insurance

of Steam Boilers, Engines, Gas Plants,

Electrical Machinery, Lifts, ete.
Full particulars en application.

ESTABLISHED 1760

o s

44 LONDON WALL
LONDON
E-C

E m. Jenkinson ‘€ Co.

Plaare mantion " The Wireless World " when writing fo Advertizars,

$tamp of Superiority on Every Garment,

Ellis Clothes and 1914 Fashions.

“"Youn will zes MmAany
different kinds of spring
lounge soiis if you g0 toa
Tailor who moves with the
{ashions and tha times. Cne
such [ have in my mind is
Mr. Ellis, of 201 Sirand.
W.C. By buying o large
?ﬂlﬂl'il-l-ﬂ.l-l'ld mrl.n cash
or his clotha, be is able ta
make any lo suit of the
hnest material for moch leas
than many a Tailer In the
West-End will charge for
exactly the same thing.
Me. Ellfs also scorea by
baving his clothes mada in
his own work-ahops, and by
giving his personal attention
to each customer."”

LOUNGE SUITS B83/-

In blue serges, novel browns
and the new silver grey
materiala,
Guaraniesd to Gi yoo and
perfectly tailored, ofhar-
wime we shall not allow
you (o kesp the garments,

wWa nirendy numbear

many satlafied

cliants among tha
Marconl Staffe.

Jd. & H. ELLIS, Coat Specialists,
201 Strand, London, W.C, .2,

IRISH SCHOOL
OF TELEGRAPHY

Ireland’'s Premier Tralning College.

FIRST IN IRELAND AND THE BEST.

Several Wireless and Cable appointments already
secured by our Students. Few men in the
Telegraph world have had the experience of
intricate  operating  duties as our Prnncipal
Mr. T. O. SULLIVAN (late Co1 mercial CIEl.E

ny).
Young men (ages 15 to 24) desirous of receiving a
good sour.d training in all-round Telegraphy cannot
do better than join our College,

DAY AND NIGHT CLASSES.

Splendidly equipped Instrument room. Delightful
loeality.

* He who knows the value of

minutes never wastes hours.”
_A'p hr al once lo:

The Irish School of Telegraphy,
18 DYKE PARADE, CORK.




R.M.S.P.

REGULAR SERVICES
to BOUTH AMERICA

i Weat Indles, Panama Canal, Paclfic
Forts, Mew York, Bermuda. Morooco,
Spain, Portugal and Atlantic la.

achting‘ Cruises

to Mediterranean, Holy Land & Egypt, West Indles, ate.

The Royal Mall Steam Packet Company
London : 18 Moorgate 56, E.C.. or 32 Cockspur St.. 5.'W.

Under Condrasi with H.N. Governmmi,

P & 0 P Services.
ECYPT, INDIA. CEYLON, STRAITS
CHINA, JAPAN, AUSTRALASIA, and
ALL EASTERM PORTE and Lailimgy
from msd in LONDON, -I.ﬁ#l[ﬂl.
P & Pleasure Cruises
Ther prg bl Eha pear, acceribing to Season,
AROUND THE COASTS OF EUROPE
NORWAY and ITERRANEAN.
B
For Passags, Freighi, and all nfermation apply
PENMISULAR & DRIENTAL STEAM NAVIGATION 09
122, Lonadanball 3¢, EC, sr Nerthumberiasd Aw., W.C. LONDON
P & World - Tours
Handbook on mpplication as sbove.
SHAW,SAVILL 4ALBION
00., LIMITED.
New Zealand, Tasmania & Australia
ifi 1 Mail 5 f this Ui
'dl';u ﬂ::.:ltf.:ﬁ Fn:rrl-ﬂ:: Fl‘ntt:.mnﬂﬂﬂum “ﬁEﬂ
FZEALAND., calling on the outward voyage &t Plyrmeouth,
Teneriffe. Cape Town and Haobart (to tranship Australian
passengers), and on the bomeward voyage at Moote Video
andlor Rio da Jansire, Teneriffe and Plymouth.
Passengers booked to Teneriffe. Cape, and all a'uu.ﬂnlh-u

and New Fealand Pors

CHEAP RETURN TICKETS AMD ROUND THE WORLD TOURS.
Largest Twin serew Passapnder Steamers to New Ssaland.
Fitted with Wireless Telesraphy.

Apply to- WHITE S5TAR LINE, Liverpool, and 1 Cock-

r Streat. 5.'W.; or o
Eﬁ'aw_ SAVILL l ALBION CO., Limited.
34, Leadenhall Sereet, E.C.. or 62, Pall Mall, London, 5.W.

ALLAN S LINE
CANADA

alpatian® & “"Calgarian.” Fittinmg Owut.
The largest and faqul:"«;luualw in Ih;l[:l.l;ldl”in Service
dr sorew Tarbdnes, 1 Tans rstinall important
E.::.L ::::.:n:-t:rll improvements for the SAFETY., COM-
FORT, and CONVENIENCE of oeean iravellers.
ThoPopular Ploneer Line to Canada, 18181813
Begular sailings frm LIVERPOOL, GLASGOW, LON-
DONDERRY. 1 0¥WDON, and HAVRE to CANADA,
NEWFOUNDILAND, and UNITED STATES porta.
Shorest and most pketsfesgue foute to Chicagn and Wedatarn SUALER
of Amerlin. lneresting roate i+ Australia, China and Japan,
CAMNADA §: The land lor most Proftabie lavesimen | lor Spori,
Holiday , Iodustry and Agrcoliore; The Land of Qpporianliles.
Frr Handbeoka, Sailings. 8., &

ALLAN BROS. & CO., UK., LTD. ‘”“".‘g‘u'?_“

I Coclwpar ®t., 5.W., snd 103 Leadenball Si.. i G, LONDON.
BB Hatswall SE., ﬂ.Lnsﬂuw d Indin Balldings, I}'ﬂﬂl}ll B Foyla
Birest, Lﬂ'.'ﬂ DONDERRY : 10 Millbay Rosd. PLYMODTH.

FPleare mantion " The Wirelesg Warld V'
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CUNARD LINE|

Lusitania Mauretania
Fastest Vessels in the World

Aquitania (completing)
Britain's Largest Liner

B TER 5T. 51
I.-I"l"' POOL

BISHOPSGATE, EC
29-30 COCKSPUR 5T.5W I

White Star Line

All Triple-Screw and Twin-Screw Steamers.

Average Tonnage of Fleet
The Largest in the World.

‘OLYMPIC,’ 46,359 tons
LARGEST BRITISH STEAMER

ORIENT LINE ¢
AUSTRALIA

The Mail Service sl the Commonwealib '-:#h!ﬂﬂril

PALATIAL 12,0000 TON HTEAHE“
With L'-ll:nlu ilt Lexe. having Prvaie St
Fooms Bathrooms 5 I
‘:ibll-ﬂ-'l. Elh'llnl:l Lalui_ ernllu T._ﬂrtph-p
TRAVEL IN LUIUH"I‘."

GIBERALTAR, SOUTH OF FRAMNCE, ITALY,

EGYPT. COLOMBO, AUSTRALIA.

ACanagers: F Green & Co. : Anderson, Anderson & Ca.
FENCHURCH AVENUE, LONDON.
West fnd Office- 28 Cockspur Street. S W,

AMERICAN LINE

Southampton — Cherbourg — Mew York Service
|

Carrving One
Ciass Cabia

| el L ass)
& Third Class

FassEngers only
Unitedl Staies

Mail Twi . Serew
[k Fp

FHILADELPHIA.

5T, PALL

FITTeD WITH MAKCON] WIRELESS TELEGHAFHY

SUOUTHAMEPTON 1w NEW YORK every Saturday

st poon, calling st Cherbourg.
AMERICAN LINE

Canuts Bd.. Southampton. | ] Bmudu., Now Yark.
Cockspur 5t., London, 5.W. M. Martla, Agent, § Kos
i Lesdenhall 5i.. Londen, BE.C. Erribe.

5T. Lows NEW YORK.

when writing fo Adeeriinrrs.

LUNIVERSITY OF MICHIGAN
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CHARGEURS REUNIS

French Steamship Co.
Passengers & Cargo

SERVICEA TOD

Weat Coast of Africa ... Two sailings per month

Indo-China ... ... ... One " -

Braml ... ... ... ... Two -

River Plate ... ... ... Four , -
Head Oice

Paria: |1 Boilevard Malesherbes

COMPAGNIE GENERALE

TRANSATLANTIQUE

PAQUEBOTS-POSTE FRANCAIS
Parizs - 6 Rue Auber.

Bervices bebdomaduires par steamen rapides sur la ligee La

Harre-Mew-Yorl,

Services rigul les A le Mexigue.
" Amériaue "Conirale, les Guyanes, le Venssuels
el la P

i E éditarranes desarvant Alger, Oran, Tonis,
m #ﬂl s ., Bizarte, H:.hl-. Bougia Sfax
Sousss, Dj i, Collp, La Calls, Tabarks, Ajacao,
5-|:rr|.:-Td: :;:I. bowts seire lu Franes et les Etsts-

v de car saire la e
Unis, In France. I Algérie, ¢ Maroc et | Anglaterrs.

ANVERS — CONGO

SERVICE POSTAL ACCELERE ENTRE
ANVERS ot BOMA et MATADI

Escales rédgulidres pour passagers d 'aller ot au retodf
& La Pallles, Dakar, Conakry et
Grand-Bassam.

Laa vapours de la Compagma sont des pagoebats de pre-
midre classe & deunz bélices, aménagés avea luze et
confort (delafrage Alectrigos, salles de bain, appaned]

ir fique, télégraphia anns G, eta.)
Eﬂi: et fimmas lr ﬂl.l.'l"lt bard
Duardes du vorage 18 jours, Un départ d"Anvers, toules
les trois semeines, ¢ Jeudi,

Foor toos ren=eignements &' adresssr & :

CIE BELGE MARITIME DU CONGO
I3 Canal des Ricollets, ANVERS

Compagnie Marseillaise de Navigation
h Vapeur

FRAISSINET & CO.
5 rue Beauvau, Marseille

Service postal 4 passagers entre Marseille,
Tnulnn.rTIim. Livourne, et La Corse.
Départs tous les jours dans les deux
sens, Assurés par des paguebots trés
confortables.
Pour tons tenselgnaments, o' udeesser |
Au Sidge Social, 4 Marssille, 5 rug Beauvau, el aux

de la Co,: & Toolon [goal Cronstadi] ; & Nice
(11 quai L!llllli: i Paris 9 ros de Roogemaodtl,

WHITE STAR
Dominion LINE

SUMMER SERVICE
MONTREAL-QUEBEC -LIVERFOOL

Tha Largsst Steamers from Canada.
TEUTONIC, 10,000 1ons. CANADA, 10,000 tons.
One Class Cabin (Second Class] Steamers.
SAILINGS EVERY TUESDAY,

For all information apply any Agent or Head Offica,
118 Motrs Damas Sorest W.. Montreal

LADRENTIC, 14,892 tons, MEGANTIC, 14,878 tons.

The Aberdeen “Llne

Raguiar Monthly Banvics
Fasi Passamger Sisamers lo

SOUTH AFRIC & AUSTRALIA

7.5.5. Marathen, 1.5.5. Themistooles,

T.5.5. Miltlades. T.0.5 Demosthenes,

iphs Borww Biea Euripldes 15.000 fom
el o v (Buildingl.

L ] Barih Calwmi.
o S, S, St
APFL
GEO, THOMPSON & CO,, Ltd,,
MANAGERS
7, BILLITER SQUARE, LONDON, E.C.

DONALDSON LINE

Weakly Sail ngs from GLASGOW o

QUEBEC and WONTREAL iim Summar),

And BT. JOHN, N.B. (in Wintar.
T.3.35, 'Athenin,’ 10,000 tons. T.3.3 ' Cassandra,’ 5,000 tcns,
T35 "Satwrnin,’ 9,000 tona. T.55. "Latitia,' 9,000 tons.
Thasa Tast Twin-Screw Vessels have bhess spsslally consirscied
te eatar for Sesond Cabia and Third Class Fagseagers, No Flrag
Class Passengers baoing carried, Secsad Cabla sscommadation hay
been erected in the steadiest part of the Sisamers—vin., amid.
ships—and |s consequence Fromepsds Decks, &e., for Second
Cabin Passsngers aras partlculerly extensive. Third Clasa
poch nmadaties |6 alio of 1he mosi ap-to-date character, pnd
will bé feusd partlcularly auitalls e~ (amilken. Very speclal
accamm-dation af Lowest Hates. Electrie Light throaghout.
Marvond sretem Wirelass Telagraphy.

For further particulars apdly fo=—

DONALDSON BROTHLRS, LTD.

B4 B4 & 68 BOTHWELL STREET, GLASGOW.

CANADIAN PACIFIC.

TRAMSATLANTIC _Fasr and luxurious Steamers
from Liverpool, Antwerp, Trieste, and Naples
to Canada

TRANSCANADA —Finest Trains in the World

running through the world's grandest scenery and
Direct connection with
Fastest route (o

greatest wheat area,
every part of Canada.
Western Staten

TRANSPACI FIE_F“IIEMEEMI I.tﬁan ;niil ﬂh;ﬂnr.

h R usiralia

If'“ %ﬂiﬂhﬂﬂ%ﬁul:;an H|IJ!'«"I-l.:[ﬂ I“Ev:lt"-rlr."l: via
MFC U Er .

For furiher particalars spply CANADIAN PACIFIC

RAILWAY. 82.85 Charing Cross, Landen, S.W

Please mantion * The Wireless World *° when writing fo Adweriisers,
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COPPER
BRONZE

FOR ELECTRICAL
AND OTHER PURPOSES

[—

Thos. Bolton & Sons, L=

MERSEY COPPER WORKS, WIDNES,
OAKAMOOR, NORTH STAFFORDSHIRE.
FROGHALL, NORTH STAFFORDSHIRE,
SUTTON ROLLING MILLS, 5T. HELENS.

London Office: 57 Bishopsgate, E-C

Gas Engmeu & Suction
Gas Producers. Note-
worthy for their massive
construction, general relia-
bility, and suitability for

manv fuels.

axma

Makers of Steam Engines, Boilers,
Superheaters, dc., &v.

DAVEY, PAXMAN&CO, LTD.
COLCHESTER.

TUDOR
ACCUMULATORS

HAVE BEEN SUPPFLIED FOR

WIRELESS TELEGRAPH
INSTALLATIONS

ALL PARTS of the WORLD

AND ARE GIVING

COMPLETE SATISFACTION

UNDER

ALL CLIMATIC CONDITIONS

THE TUDOR ACCUMULATOR CO.

LTD.
Dffices * Works ¢
119 Victoria St. Dukinfield,
London, §.W. Nr. Manchester.

H1 gh CIass Tnnls

3'}1, 1 f't., 3 Fold, Steel Rule, Marked
one side in 16, 32 and 64ths
Centimetres into Millimetres and
halves, 1/4 post free.
Leather Cases for above 3d, each.

The Manufacture and Supply of the very best
quality Tools and Machinery suitable for all Trades
has been our speciality since 1841,

Complete Illustrated Catalogue with latest Supplements
post i on fequest.

CHARLES NURSE @ CO.,,

Tool Merchants and Cutlers,
INVICTA WORKS,

181-3, Walworth Rd,,

London,
SE.

Please mention " The Wirs

dess World ™ nhenm wrifing fo Adverfisers
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ELECTRIC SUPPLY Eﬂ

G0 Brook St., C.-on-M., Manchester. |
Telephone : Z1BEA "ENTHAL., Established 1892 |
Large illustrated catalogue containing

120 pages of ample and accurals |n1urmn |
tion of " Everything Electrical” alse a | wr-| il i R ered metal yan

CONDEMBERS

specinl catalogue d!\-utrd emlirrl:' ta cial alloy spark pleces wisich will
Wireless Appara | 1 burn _.r||||..--?| I':"--I winl

F{.ST FHEJ‘-' “H .A.PPLI-‘:-ATI““ I rI| ik I.: I.: f I!l.ﬁélull 1 hl' L] - i‘l
resaEi VIinE fiL g o= L] 11 1

MENTIONING WIHELEE‘EE WORLD."

...|hW|TCHEE '-'-.|J| m best |-.-:|I
1= | copEpeEr & | r| | i

.I i b kS A ﬂlLl‘I- ﬂrﬂu:hil.

' b Pole. 1 a. | I

pu., Chikngs Drer T.'|I'|.I'i-

Irm:urm-lr:n i

=
| w Th FFrmisi UL 1] 7 i Fi Lmid
T il 1] |

i g Avwel TR ]
it pve insbram i, Price T8, Post &d

DETECTORS Wircless Recalvars,
Single

| Double
W asmivars

B a miles Manufsctared umder Marcamni

m

L. Acand i :|-;: weE | e Slkde 1Tunkng 1 LA e l:";--i shadl mahogany base, wiih &

.-'.' tal Deiector. Blocking Coadéassr, and 10 ohm Adjusime nt. Am eHcient | wall made § 000 shms
Sengdle Hoa I-"-" Ksemivar. Frice compleia £3 Ba instramna ! (iives sxcellent resulis [ir a3
“The Rosyth'™ as ilustrated, a splendidly mades sef | | Senall Station Price 58 Post 3ds | pos, Gds

riar RlaE.

THORNYCROFT]

PARAFFIN & PETROL
DYNAMO SETS

for Wireless Tela Installations or Com-
bined Emergency Wireless and Lighting Sets.

Absolute Reliability Guaranteed

=5 Ses cai |I|.I far fa

PFroce 8 13s5. Bd

DRAWING OFFICE
— SUPPLIES —

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

Mao. |. Drawing Instruments.

MNo. 2. Slide Rules, Scales, etc.
Mo. 3. Inks, Colours, Pencils, etc.
MNo. 4. Drawing Office Furniture.
Mo. 5. Surveying Instruments.

Mo, 6. Eleciric Copiers. etc.

MNo. 7. Papers, Cloths, etc.

MNo. 8. "' Ordoverax’” Photo Printing

M/Z TYFE MUTOM, 15 B.H.P, COUFLED
TO DYNAMO—-OUTPUT 7 K.W.
NOTE COMPACT FORM.

B. J. HALL & CO., LTD.
Manufucturing Drawing 0l ice Stationers,
Head Office : Chalfont House, Gt. Peter Street,
WESTMINSTER

WRITE FOR COMPLETE CATALOGUE.

John L. Thornycroft & Co., Lk
Caxton House, London, S.v

Pleare mention " The Wireless Warld © when writing te Adveriisers

UNIVERSITY OF MICHIGAN
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200-202 REGENT STREET,
LONDON, W.

We supply only Reliable & Tested

Apparatus for Radiotelegraphy.

WE HAVE AN AERIAL UPON WHICH

YOU CAN TEST ANY APPARATUS

DESIRED BEFORE PURCHASING 5AME
Write to-day for OUR LIST of
APPARATUS POST FREE.

HAMLEY'S FAMOUS

“ RADIOSIG” WIRELESS 'PHONES

“RADIOSIG" 'PHONES have become quite the most popular of all headgears
amongst both amateur and professional operaters— THEY ARE HONEST VALUE

THROUGHOUT AND THOROUGHLY EFFICIENT IN EVERY WAY

We have decided as an Advertisement of t!'m Quality of
Apparatus supplied by us, to offer them for a limited time at

Per 15’- Pair, Post Free

These 'phones are wound to a TOTAL RESISTANCE of 1,500
OHMS. The Magnets are so arranged as 1o produce a dead ceniral
action upon the diaphragm, giving a clear ringing and eamly read

signal. 1 5 I_

The internal mounting of the receivers s o' HARD RUBBER.

THE HEADGEAR consists of an adjustable band coated with
a special rubber solution enamel—TWO receivers ; complete with
best green cord leads.

Order Early as this offer is for a limited
time only.

Blocking Condensers. Capacity ‘002 MF., in polished case complete with ebonite lop.
Price 3/-. Post free 3|2, Recommen led lor use wi h * RADIOSIGS.”

Loading Inductance, flat pattera, tapped off to seven stods, cach stud m.-ppiT up 400 metres.
S.2e of inductance only 43 ics. by 2 ins. by 14 ins.. mounted on hard rubber. Price 1 7/6. This is
the smallest inductance made and 15 guiranteed efficient,

Hot Wire Ammeters, reading up to 5 amperes, mounted in highly polished nickel cases,
INDISPENSABLE TO A TUNED TRANSMITTING STATION. L?’:l'u 32 6.

Practice Keys, Leavy type with every adjustment, mounted on | ighly polished base. Price 4/86.
P. st free 4/9.

Double Fole and Throw Switch, mounted on porce'ain. Price 2/3. Post free 2/6.

Variable Condenser, with circulir vanes. The case is mounted on hard rubber and is htted
with a hard rubber top with scale. Price 20/-.

Silicon Detector, best quality and mounted on highly polished base. Price 5/8. Post free, 5/9.

Handbook of Technical Instruction for Wireless Telegraphists. By
].C. HAWKHEAD. Price 3/6. Postlree 3/10.

WRITE TO-DAY FOR OUR WIRELESS LIST.

Fieasa manfion "' Tha Wierless World ' when writing to Adveriisera

UNIVERSITY OF MICHIGAN
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East London Wireless Telegraph College

172a

E-LW.T.C

ROMFORD ROAD, FOREST GATE, LONDON

WIRELESS, SUBMARINE ©
INLAND TELEGRAPHY

THI:'. CGLLEGE IS EQUIPF‘ED WITH THE LATEST
STANDARD MARCONI 14-k.w. SHIP INSTALLATION

BOTH DAY < EVENING CLASSES ARE CON.-
DUCTED BY EXPERT CERTIFICATED STAFF
FOR  SECURING POSTMASTER. GENERAL'S
FIRST-CLASS CERTIFICATE - - - ~ — ~—

NUMEROUS LUCRATIVE APPOINTMENTS ARE
AVAILABLE AFTER SHORT TRAINING

APFPLY FOR FULL PARTICULARS

TO THE PRINCIPAL — ESTABLISHED 1896

—————————— = L. W.T.C.
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NORTHERN

ASSURANCE COMPANY LIMITED
1 MOORGATE STREET, LONDON, E.C.
Established 1838 Accumulated Funds (1812) £7,001,000

SPECIAL TERMS to MARCONI EMPLOYEES for lifeand personal accident insurances
ALL OCLASSES OF INSURANCE TRANSACTED

{ror l:nnunic-'
tigi, P '-'-:'H il]l-

Mivsthargg . ' -__- l:l'.I.'H

[.“'.ll."{rliﬂ. llll"lf I
IIHIIHM l.l'l'll-l.li‘l |
THI

Beenorage
|FlE'IU['-HIII qe.

"H“'[lﬂ
Lhabay , :_'

The Creed System of High Speed
Automatic Printing Telegraphy |

is capable of handling more traffic in a given time, on any kind
of wire, than any other existing Printing Syatem Amongst its
many advantﬂgea may be mentioned that it enables Tﬁleg'.raph
Administrations to establish an entirely homogeneous system,

all apparatus and methods of working being harmoniously
related to each other on the common basis of a code a]ready
in universal use. All other printing telegraphs have to be more
or less isolated from the rest of the system as they differ both in
principle and in operation from the existing Morse apparatus.

Adopted by many of the World's leading Telegraph Administrations
and Companies, also by many of the principal British newspapers.

Creed, Bille € Co., Ltd.

Telegraph Works
Selsdon Road, Croydon, England.

FPlraze mention " The Wirelesy World ' when wrifing o Advertirers.
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N.C.S.

Electrical Measuring Instruments
OF EVERY TYPE, FOR ALL PURPOSES

W\ Ammeters :: Voltmeters :: Wattmeters
e ﬂ Direct-reading and ™ Graphic ™ or Chart-Recording

CRANMD PRIX TURIN, 1911

NALDER BROS. & THOMPSON, Ltd.
34 QUEEN STREET, LONDON, E.C.

Telegrams : " Occlude, London.™ Telephone Moa.: 123, 124 Bank.

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

Duwr Specially Rallnad Lubricanis are
in wes om svery ciaass of Machiawry.

We shall be pleased to supply Electrical
and other Engineers with copy of our !
New Enlarged (736 pp.) Catalogue.

SEND US INGQUIRIES.

W. H. WILLCOX & €CO., LTD.,
Southwark St., LONDON, S.E.

Regivtered “ NIPHAN ™ Trade Mark. As used by H. M, War (ffice. Electric Supply Cos.

WATERTIGHT PLUGS gionoon=s ‘14.{5‘5".“,’ e

and Cable Cuupllngs 4,6 & 8 Newton St., Holborn,W.C

Lrerrard,

To Meet Hnmn Cll’fu:n Requirements _ 1% ~'rr'
5 ia 25'1 ﬁ-rrllll 5ﬂﬂ Uﬁh l:"":l.l“ h‘ lh"”"t“lilil l.hrud

Coupling Connecting Cables. I-way Tea
-

NORMAN. SMEE & DODWELL)

MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach
Builders and Decorators, Railway Carriage and Locomotive Builders, and
Ship Builders Special Insulating Varnishes for Electrical Purposes

Offices and Factory: MILES LANE, MITCHAM, SURREY.

6k WI l HEADGEARS, Lightest, Most Cemfortable and EHiciemt. -
m es’s PATENT VARIABLE CONDENSERS, LEIC., ETC.

INSTRUMENT CABINET WORK.
lllstruments —_—e New Price Digis Posd Free, 2d. Slamps.

. » = e WHOLESALE AND RETAIL MANUFACTURERS Tel.
Stﬂll! Sﬂﬂlhﬁ: Cl:l 237.239 Katherine Road, EAST HAM, E. 55} East Ham

Pleasd smimiion © The Wirelrss World © when wrifimg fo Adverfraers

LUNIVERSITY OF MICHIGAN



'WIDNES
FOUNDRY

COMPANY, LIMITED. ESTABLISHED 1841

e

UILDERS of STEEL BRIDGLES,
PIERS, ROOFS, GIRDERS, and
ALL KINDSof CONSTRUCTIONAL
STEEL AND IRON WORK | h

Electrical Transmission Masts ||

CHEMICAL PLANT Manufacturers
SEGMENT AND PIPE FOUNDERS
CASTINGS<sEVERY DESCRIPTION

Contractors to the Admiralty, War Office,
India Office, and Crown Colonies. The

leading British, Foreign and Indian Railways

Works “CEOHSE F. WEST & cO
0 4 & CO,
WIDNES, LANCS. CAXTON HOUSE,

, w g " WESTMINSTER
Telegrams : ** Foundry, Widnes. Falarains ™ Wisksalise. lo. ™
Telephone : MNo. 9 Widnes. Telephone : 4340 Victona

Printed by W, H. SMITH & SON, and poblished by THE MARCONT PRESS AGENCY,
LIMITED, Mareom House, Strand. London, W C. a
Sole Agents for Aostralia and Mew Fealand, Messrg, GORDOY & GOTCH.  Soath Africa,
CENTEAL NEW

NEWS AGENCY, LTD-""d'Mal




