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All instruments guaranteed, and accompanied, if desired with Certificates of
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19 Great Winchester Street, London, E.C., England. !
Works : Liverpool House, Middlesex Street, London, E.C.
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THE BRITISH SCHOOL OF TELEGRAPHY, Ltd.

Telephone ;: BRIXTON 215. 179 CLAPHAM ROAD, LONDON, 5.W.

OUNG MEXN, 18 to 24 years of age, trained for the Wireless Telearaph Service.

i, The School specialises in the Marconi Svetem. [t iz folly equipped, having two Stations Gited with 1 K.W.

Standard Marconi Sets (=upplied and ftred by the Marcon) Wireless Telegraph Companyl. 1t is recogiised by
the Company a8 a training School for Candid ates for their Service,

I, The most successful School of Wirsless Telegraphy in the Kingdom owned and controlled by Telegraph men.
fl 88 % of cur Students obtained the Government Certificate of Competency during the pasi year,
f A knowledge of a foreign language is a recommendation. Day and Evening tuition, Fees moderate and inclosive,
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The Wireless World.

With which is incorporated “The Marconigraph.”

An lllustrated Magazine for all interested in WIRELESS TELEGRAPHY, published

monthly by THE MARCONI PRESS AGENCY, LTD., Marconi House, Strand, London, W.C.

Registered for transmission by Magazine Posi {o Canada.
Telegraphic Address: ** Expanss, Loodon." Telephone Nao. @ City BT10 (Ten Lines).
Codes used : Marconi, A.B.C. (4th edition), Western Union.

Subscription Rate ... §s. per annum, post free.

Single Coples .. -« 3d. each, by post gd.
Subscri Iun Rate in the United ‘States .. ... #1.2§ per annum, post free.
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Europe ... fr. 6 per annum, post free.
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to ** The Publisher, * Tha Wirelass World,” Marconi House, Strand, London, W.C."

All Editorial communications to be addressed to ‘* The Editor, ' The Wireless World," Marconi Housa,
Strand, London, W.C."

The Editor will be pleased to recelve contributions; and lllustrated Articles will be
particularly welcomed. All such as area accepted will ba paid for.
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A FICTION EXPOSED

of Commons on July 15th, Major Archer-

Shee gave further currency to a state-
ment which, as far back as October last year,
was widely published in the newspapers of
this country. The statement was to the
effect that a wireless company had been
registered and had acquired the rights of the
Poulsen-Pedersen system and * to establish
communication between England and
Canada, receiving a subsidy of £15,000 per
annum from the Canadian Government.”
Speaking in the House of Commons, Major
Archer-Shee said,  The Canadian Govern-
ment had given this contract ™ (to the
Poulsen Company) ** for their stations across
the Atlantic. At least they have approved
of their starting them and have given them
a subsidy.” The Postmaster-General here
intervened and informed the House that it
was not the case that the Canadian Govern-
ment had given a subsidy.

This was the first ocecasion on which an
obviously inspired rumour was officially
denied in this country. But the official
reports of the Canadian House of Commons
even more emphatically expose the in-
accuracy of a misleading statement which
was allowed to eirculate in the Preas without
repudiation and was artlessly repeated in the
House of Commons. We extract the follow-
ing from the Official Report of the Canadian
House of Commons debates for Wednesday,
May 14th (Vol. XLVI., No. 83) :—

“On the motion of the Hon. L. P. Pel-
letier (Postmaster-General) House went into
Committee on the following proposed reso-
lution (Mr. Deputy-Speaker in the Char) :

“ Resolved, that it 18 expedient, in
connection with Bill No. 188, now before

I N the course of a discussion in the House

this House, intituled " an Act to provide
for more advantageous telegraph com-
munication between Canada, the United
Kingdom, and other parts of the British
Empire,” to authorise the Government of
Canada, if it deems it to be in the public
interest, and under the circumstances and
conditions set forth in the agreement in
the schedule to the said Bill, to purchase
the stations, apparatus, equipment and
licences mentioned in the said agreement.”

“ Mr. Macpoxanp: In view of the fact
that the Marconi system has been in success-
ful operation in Canada, why does the Post-
master-General discard it and inaugurate
this Poulsen system ! Has the science of
wireless telegraphy reached such a stage that
where two systems are used there iz no
danger of one system intercepting the
messages of another ?

“Mr. PeLreTiEr: Nothing in this Bill
prevents the Marconi from doing business
and being a competitor with this company.
The only thing this Bill does is to provide
for a new competitor, and that competitor
receives no privilege, no subsidy, and no
monopoly. It is simply a question of having
a competitor who will bring down the prices
of transmission.”

We must leave the public to draw their
own conclusion from a comparison of the
two statements reproduced above ; it will
have served some purpose, however, if it
inclines them in future to accept with greater
reserve the * Wonderful Wireless Achieve-
ments "' concerning which information is
published on the unsupported testimony of

those who are responsible for the alleged
* achievementa.”
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Personalities in the Wireless World
COLONEL THOMAS THOMASSEN HEFTYE

Director-General of Telegraphs, Norway

HE ratification of the Norwegian

I agreement with the Marconi Com-

pany for the establishment of a
trans-Atlantic service introduces a striking
personality in Col. T. T. Heftye, the Nor-
wegian Dhrector-General of Telegraphs. Born
in Chrstiania on Aprnl 10th, 1860, Thomas
Thomassen Heftye was the son of a promi-
nent banker. His father, a Swiss by birth,
spent the greater part of his life in Chris-
tiania, and acted as Honorary Consul for
Awitzerland in that city. He was a man of
great ability, and, as proof of the recog-
mtion of his aplendld qualifications, he was
offered the Chancellorship of the Exchequer.
But this honour he refused, as he was
by mature a man of retiring disposi-
tion, and only a sense of public duty
made him take up anythirz like an
official capacity.

Hizs son, who 1s tuda:,r the Director-
General of Telegraphs in Norway, entered
the University at Christiania when he was
18, and studied there for two years. After
that he took up a business carcer, and for
five years was engngﬂd by firms of repute as
their representative abroad. ,This brought
him in touch with the ideas and movementa
of other countries than his own, and did
much to widen an already keen intelligence.
Besides, he acquired thereby considerable
ekill in languages, of which his thorough
knowledge of English and French is a
proof. But the career he had sturted upon
was not to the taste of young Heftye. He
wished to become a soldier, and with thia
end in view he entered a Norwegian military
college in 1887. Afterwards he was gazetted
to the Corps of the Royal Engineers, and
when he had passed the Superior Military
Technical Academy he was gazetted as
sub-Lieutenant in 1893, Two years later he
obtained his captaincy. For five years he
devoted himself entirely to his profession,
and was rewarded by appointment as
Military Attaché at the Legation in Paris in

1900. Everywhere he went he made fast
friends, for to his splendid talents were
added great force of character, a graceful
modesty, and an engaging geniality.
Politically he was a Liberal, and this
marked him as a man of original thought.
But the holding of such views was detri-
mental rather than an advantage to him,
for at the time when he was entering upon
his career it was the fashion for all men
of good family to be Conservative, and
his whole-hearted support of Radicalism
helped to thin the ranks of his would-he
supporters. FEven his father was Con-
servative, so that Col. Heftye had to fight,
and fight strenuously, for- his principles.
He did fight, and he won. In 1903 a
Liberal Ministry took office, and he was
made Minister of National Defence. On
assuming this responsible position he was
gazetted colonel in the army. BShortly
after this, however, his party left office,
asnd with them he resigned his appoint-
ment. In 1905 he was first appointed
Director-General of Telegraphs, but this
post he vacated three years later, when
another Liberal Ministry was formed, and
he was again appointed Minister of Defence.
On this occasion, however, he failed to
accept the principles of his party, and,
after holding office for only three
weeks, he resigned, and took up his old poat
a8 Dlrectur General of Telegraphs. Perhaps
it was fortunate for Norway that he did so,
for the subject of wireless telegraphy soon
became so important that the question of
a national system could no longer be aver-
looked. With his usual ene he studied
every part of the question, and reached the
conclusion that it would be a splenditl thing
for Norway if she possessed such a system -
a8 was mooted. Once he was convinced of
its advantages, he threw his whole support,
in favour of the scheme, and it was largely
due to him that the Bill passed the Storthing
by the huge majority of 99 out of 115 votes.
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EPISODES OF THE MONTH

Saock-ExcitTaTioN.

AMaTeur LicExces anp tHE NEw Post OrricE CHARGE.
Marcon: DEVELOPMENTS IN BrAzZIL. INTERNATIONAL TIME SIGNALS.

WIRELESS

IN STeEaM Fisnine FLeeTs.

HE reaction of secondary on pri-

I mary in & coupled-circuit trans-
mitter, and the consequent formation

of ** beats "—equivalent to the presence of
two different [L'equeunma—m the waves
emitted from the aerial, has for some time
occupied the attention of wireless engineers.
The avoidance of such reaction, by the
pid quenching of the spark, forms one of
tha nﬂvantag&a of the modern Marconi
dm::harger Dr. Eichhorn, in an article
which we have great pleasure in publishing
on p. 204 of this issue, deals with other
methods for obviating the same phenome-
non. The application of these methods—
which are based on the researches of Prof.
Wien—under vatious conditions of coupling
and spark-length, and the effect on the
requisite tuning, is discussed ; and though
there may not be anything said which is
particularly new, the whole subject is re-
viewed in an interesting way. For the
moment we cannot quite see how Dr.
Emhlmrn can reconcile his deﬁml:mn of the

2 with his

equation for the periods of thn two waves
T'=Tv1+k and T"=T+1—k.

* * L]

cu-uiﬁm;nt of coupling as ="1"""1

Bome dissatisfaction has been caused in
amateur wireless circles by the announce-
ment that in future a charge of one guinea
“to cover the office expenses connected
with the issue of the license and the in-
spection of the installation " is to be made
on all licenses issued. Much of the dis-
satizfaction rests,. however, upon a mis-
understanding of the object of the charge,
and upon the mistaken fear that it will have
to be paid annually. Licenses are granted
~ under the Wireless Telegraphy Act of
1904, Clause 2 (1), which empowers the
Postmaster-General to grant a hicense to an
applicant ** whose sole object of obtaining
the license is to enmable him to conduct
experiments in wireless telegraphy.” The

license is granted “ subject to such special
terms, conditions and restrictions as the
Postmaster-General may think proper.” but
it is not to be subject to any “rent or
royalty.”” Doubts have been expressed as
to whether the charge can be enforced
legally, but we understand that the Post
Office have been advised that they are
strictly within their rights in imposing the
As a license 18, under ordinary
conditions, permanent, there will be no
other registration expenses besides the
initial outlay of one guinea, unless a station
should be so altered and re-equipped in such
& manner as to make a new license neces-
gary, and then the fee of one guinea will be
charged. This fee applies to all proposed
experimental stations, whether they be for
receiving only or for both receiving and
transmitting purposes. The charge is no
doubt due to a great increase in the number
of applications for licenses, and there is a
good deal to be said in its favour. Indeed,
we doubt very much whether any serious
experimenters are likely to take exception
to the nominal fee which they are called
upon to pay. If, on the other hand, the
fee will suppwess the irresponsible “nmul:-eu.r "
who takes only a passing interest in the art
of wireless telegraphy, and who, with his toy
apparatus, mumﬂr endeavours to make
himself a public nuisance, no one will be
any the poorer, whilst those who conduct
genuine experimental researches will gain
considerably in influence. This iz the
class which, after all, counts for anything,
and which should receive encouragement.
In this connectivn we may welcome the
increase in the number of amatenr wireless
clubs in this country. The “ club ™ move-
ment has not been in existence long, but
already there are about half a dozen clubs
either formed or proposed. We are prob-
ably only at the beginning of what will
ultimately become a very large and useful
movement, with associations of amateur
experimenters in cvery important centre
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co-operating for the common benefit of
their members,
- % Ees

Yice-Admiral Belfort Vieira, the Brazmlian
Minister of Marine, in s annual report to
the President of Brazil, states that the wire-
less tclegraph service in the Republic has
increased during the past year. Wireles:
atations are to be erected at Rio de Janeiro,
Bauru, and Porto Murtinho, which will
enable communication to be established
with the base of the Matto Grosso squadron.
The contract for these stations has been
awarded to Marconi's Wireless Telegraph
Co., Ltd.,, and a commission has been
appointed, consisting of three officers of the
navy and a representative of the Marconi
Company. Another station at Santa Martha
will communicate with ships south of tho
Republic: . The Minister’s report adds that
the naval wircless telegraph stations have
worked with wpnfuling regularity. New
Marconi stat'ons have been purchased, and,
in the opinion of the Minister of Marine, the
good results obtained justifics the adoption
of the Marconi svstem in the Braziliap Navy.
It 18 proposed to transfer the apparatus
which was formerly used in the Ilha das
(obras station to Abrolhos, and to adapt
the former as a training school for wireless
omerators.

& * *

The growing ecommercial importance of
wireless telegraphy was emphasised by the
inauguration on July lst of a new inter-
national system of wireless time signals. Up
tn the present time only two wireless station:
have transmitted regular time signals—
Norddeirh and Hiffel Tower. Kach of these
two stations had ita own system of pre-
liminary signals, that of Paris heing rather
elaborate and confusing to the inexpert,
besides poasessing the wdditional peculiarity
(to the gritiﬂh mind) of sending the actual
“time " signal at such awkward moments
as 1049 a.m. and 11.4% pom. The German
station has had a far more simple and con-
venient method—a preliminary signal that
could easily be understoud, followed by the
actual “ time " at Grecuwich midday and
midnight. Paris and Norddeich have a
normal range of about 1,000 miles, so that
only & limited area had the benefit of the
correct time free of charge by wircless tele-
graphy. At an international conference
in Paris last Oetober the new world-wide
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tinie signals were formulated, and some idea
of the new range to he covered can be
gathered from the faci that such high-power
stations take part in the new scheme as San
Francisco, Timbuctoo, Manila, Mogadiscio
(Somaliland), San Fernando de Nor nha
(Brazil), Paris, and Norddeich. The pro-
cedure will be identical at these and other
stations, and all time signals will be sent
exactly on the hour by Greenwich time,
though each station has its own allotted
hour, and two or three of them will send
two signals during the twenty-four hours.
L L ®

That the application of wireleas tele-
graphy to trawlers is mow practicable was
demonstrated beyond & doubt by the
successful experiments carried out in the
North Sea during the past month. These
were made on the trawler Othello and
the carrier Cesar, owned by Messrs,
Hellyers' Steam Fishing Co., of Hull.
Having regard to the size of the trawler,
its mast facilities and the work carried on
by & wvessel of this type, it was decided

‘that the most smitable form of wireless

equipment would be a type approach-
ing as nearly as possible the Marconi
standard §-kw. set. Two installations of
this power, but of somewhat different
designs, were therefore placed aboard the
trawler, and light topmasts were carried to
take the aerials, whilst two installations,
each of 3-kw., were placed in the carrier.
An average range of Y0 miles was aimed at,
The vessels left Hull on June 11th, and pro-
cecded towards the coast of Denmark., Ata
d'stance of 270 miles from Cullercoats the
Cesar sent and received messages without
any difficulty ; thus the estimated r
was considerably exceeded, and the strength
of signals in both directions was such as to
indicate that the range of 270 miles could be
incieased still further. With the Casar's
acrial lowered to 65 feet above the water-
level, she communicated with Scheveningen
at 193 miles. The Othello, which was
equipped with a Marconi portable installa-
tion, was able to communicate with Culler-
coats, 180 miles away, messages being freely
exchanged at that distance, and also with
the Casar, a distance of 100 miles. We hope
to publish full details of these important
trials, together with particulars of the types
of apparatus with which it is intended to
equip trawlers, in an early issue,
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A Transatlantic Wireless Station

IN THE LAND OF BEAUTY, MYSTERY AND PROGRESS

Ramirication oF CoxtracT witHh THE Marcoxi
Ita ErrPeEct ox THE SHirrixe INDUSTRIES.
STAVANGER AND ITs CaTdEpraL. THeE PeorrE oF Norway.

PARLIAMENT.
FOR STATIONS,

Tueir Ixmivibranrty axn Socian Lare.

ORWAY looms large in ihe mind of
N the publie at the present moment, for

5 it not the holiday season, and
this, the land of fjords and mountiins—
double-starred in the mental Baedeker of
the tourist—is one of the beauty spots of
the world. But it has also been brought
prominently to notice by the annountement
that on June 28th the Storthing decided o
adopt a Transatlantic wircless telegra
scheme which had becn negotinied with lal}Jl
Marcom Company.

This scheme iz of greater national import-
ance than at first sight seems apparent.
Norway has a very large shipping business,
the mercantile fleet ranging fourth in the
world as far as tonnage is concerned. Many
of these ships trade in American waters, and
over one million of Norway's sons are set!led
in the land of the Stars and Stripes. The
want of adequate Transatlantic telegraphic
facilities has not been relished by the Nor-
wegians, who have lacked hitherto direct
means of communication with the North
American Continent.  Cable-laying was
impossible, mainly on account of the high
cost, and the only hope, therefore, rested in
wircless telegraphy. This alone offers to
satisfy the aspiration of Norway to be in
direct touch with the American continent,
and it can well be imagined with what
pleasure the public welcomed its develop-
ment. Hitherto the country has enjoyed
the advantages of wireless telegraphy on
but & small scale; there are ahout six
stations scattered along the coast, in addition
to one at the Spitzbergen Islands. Only
three of these stations, however, are of any
importance, viz., Bergen, Ingo and Spitz-

CoMpany BY NORWEOCIAN
SiTEs ProrosED

NAERED.

bergen, and these are employed for com
municating with ships.

In September last the Norwegian Tcle-
graph Administraiion concluded a provisional
contract with Marconi’s Wireleas Telegraph
Company, Ltd., for the erection of a hgh-
power station to communicate with a similar
station to be erecied by the Company in the
United States. The price to be paid to the
Marconi Company for the erection of the
station was £70,000, and the Company were
further to receive a rovalty of 10 per cent.
on the gross receipts of the undertaking for
a definite period.  This contract was subject
to the approval of the Norwegian Parliament,
but, hefore it could be ratified, the Govern-
ment resigned, and their successors decided
to submit the scheme to the consideration
of & representative commitiee appointed by
the Storthing. After very earcful delibera-
tion, this committee came to the conclusion
that the scheme would be of great benefit to
Norway, and they decided to recommend
the ratification, subject to one or two modi-
fications which were agreed to by the
Marconi Company. The committee waso
presided over by Mr. Mowinckel, a leading
ship-owner of Bergen, and among its mem-
bers was Admiral Sparre, and both these
maritime experts spoke strongly in favour of
the scheme when the question of its ratifica-
t'on came hefore the Storthing on June 28th,

The transmitting station will be erected
on Ullenhaug, near Stavanger, on the south-
west cowal of Norway., The Government
propose o provide trunk lines connecting all
the important towns in the country direct
with this station. The electrical energy which
is required to produce the waves emploved

LUNIVERSITY OF MICHIGAN



Tne WireLess WorLD

| -

i L+ -rr,ﬂ E‘&a

View of Sia mngﬂ‘.-

in wireless telegraphy will be supplied by
the town power station, whose power is
derived from the immense water supply
situated in the range of mountains at the
back of Stavanger. “The power supplied will
be 3-phase alternating cuarrent, and the
voltage of the transmitting line 30,000 volts.
The current will he transformed down to a
suitahle \'[‘I-l'l‘.!ll.f_l'i' for r1|'r‘.|I!|in}_l| the motors
emploved in the transmitiing station.

The sites for the station near Stavanger,
also that for the receiving station at Naerbo,
which 15 about 17 miles south of Stavanver,
were chosen some time ago, so that no time
should be lost in commenecing the construe-
tional work. The Marconi Company were
confident that the searching technical
investigation that had been made into the
somewhat similar contract for the proposed
stations for the Impenal chain would result
in the final ratification of the Norwegian
contract, and as a result of this confidence
the Company have progressed with the
details of the designs in these stations, and
are 1;nn.m-1||11'|11']|'r 'u:[:. to procee w]l with the
work immediately.

We must leave further details of thess
important stations until a more opportune
oceasion, which will occur later. But we
cannot 1I1*|mrt from the country without
recalling some of its historical past and its
literary traditions. For it is a land having,
in its most charactenstic regions, a vear of
but one day and night—the summer, a
perpetual warm, sunhit day, filled with the
aroma of trees and plants, and the rest of
the vear a night of darkness ; a land which is
the extreme northern limit of European
civilisation, on the outskirts of which the
great primitive gods still dwell, and where
elves and fairies and mermaids are still
regarded, sccording to an expression of Jonas
Lie, as “ tame domestic animals.” As one
of the persons in Hjﬁrnmm'ﬁ “ Over (Evne "
(Bevond our Strength) observes: ° There
i3 something in Nature here which chal-
lenges whatever is extraordinary in us.
Nature hersell here HOeE }:u-:l.'n'rhl all m'd'iﬂﬂ[‘j-‘
measure.  We have night nearly all the
winter ; we have day nearly all the summer,
with the sun by day and }l'l. night above the
horizon. You have seen it at night half-
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vetled by the mists from the sea; it often
looks three, even four, times larger than
usual. And then the play of colours on sky,
sea and rock, from the most glowing red to
the softest and most delicate yellow and
white : and then the colours of the Northern
Lights on the winter sky, with their more
suppressed kind of wild pictures, which are
for ever full of unrest and for ever changing.
Then the other wonders of Nature ! These
millions of sea-birds, and the wandering pro-
cessions of fish, stretching for miles ! These
perpendicular cliffs that rise directly out of
the sea ! They are not like other mountains,
and the Atlantic roars round their feet. And
the ideas of the people are correspondingly

unmeasured. Listen to their legends and
stories ! ™
These characteristics are less evident

perhaps in and around Stavanger than in the
northern parts. The old town, one of the
principal centres of the country, is the first
to be visited by tourists from the British
Isles. It is situated on the coast of the
Bukkenfjord, which is the most southerly
of the many beautiful inland gulis for
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which Norway is so deservedly famous.
The broad basin of water is stundded with
many slands, and its arms extend inland n
every direction, some with smiling shores,
others flanked by high hills. The city is ons
of the oldest in Norway, and possesses a
population of some 35,000, which makes it
the fourth largest township in the country.
[ts most notable feature is the Cathedral of
St. HSwithin, for 1t s the only remaiming
example of a style of architecture which
flourished before the twelfth century. All
Norway's oldest buildings are the churches,

which took the plauo of the early heuthﬂn
buildings known as * Hov.” Buch buildings
are of two distinet types, though both are
developed on Norman lines, but adapted to
allow the ygreater use of wood as building
material. The churches of the North and
West were richer in varied treatment of
detail than the Southern buildings. All the
churches, even the largest, are built without
aisles and roofed with beaut:fully econ-
structed timber. None of the older examples
take the Basilica form, for it was not until
after 1150 that this stvle was used in

A View of Slavanger Fjord.
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smaller buildings. The consequence is that
8t. Swithin's of Stavanger is the only perfect
building of this kind extant to-day. In
treatment of interior detail the church
presents a striking resemblance to the
Knights' Hall in Rochester Cathedral, which
was built about the same time—that is,
early in the eleventh century. The work uf
building was probably sup-r*mlt-eudul by the
first Bishop of Stavanger, an Englishman,
Reinald, who had been a Canon in Win-
chester Cathedral. He therefore took that
building as a prototype, and the dedication
of the chureh to St. Swithin is to be attributed
to the same circumstance, for the saint, who
18 supposed to have such influence on English

Tue WIRELESS Wnnm

homes in Christianiassund. But for reasons
which it is impossible now to diseover, his
kingly pleasure was disregarded, and the
town gradually rose again into prominence.
Many of the buildings then erected remain
to-day, so that Stavanger, with ita narrow
streets and wooden houses, is a town beloved
by the artist and by all who have an eye for
the picturesque.

Even vet the national costume is worn by
some of the older inhabitants, although it 13
gradually falling into desuetude, and for
this the tourists are most to blame., for the
influx of wisitors has, to a great extent,
modernised the town. Nevertheless, those
who are on the look-out for old-world sights

Old Tower at Ullenhaug, near Stavanger, in the neighbourhood
af which the Transmiffing Station will be erecfed,

weather, was Bishop of Winchester from
A37 to 862 A.p. The building has twice
suffered from fire, and 18 to some extent shorn
of its splendour from these causes. Neverthe-
less, it 18 still a valuable asset to Norman
architecture. Near it once stood the Epis-
copal Palace of Kongsgard, but the site is
now occupied by the Latin School, for the
seat of the h:l‘!]'lllpl"ll.. was removed to Chris-
tiamassund in 1685. The change was due to
the wishes of King Chnstian V., who, as
ruler over a kingdom of which Norway and
Denmark were units, wished the seat of
Church government to be more central. A
few vears after the town was practically
devastated by a disastrous fire, and Christian
took the opportunity to eancel its charter in
the hopes that it would not again be rebwlt
and that the inhabitants would make new

are sometimes rewarded. For instance, to
see 4 stolkjaerre—that s, a light cart with
seats for two persons—whirling along the
dusty high road, behind a lean but active
nag, which is Erequﬂlh driven by a g of
very tender vears, brings to the Hprrmtnr a
sense of charm.

But Stavanger does not rely merely on the
tourist for its good report ; 1t 18 a fairly large
centre of ||1:11|ut|}f Along the sides of the
wharves are many factories which produce
a vanety of hermetically tinned and pre-
served cooked foods, especially sardines and
anchovies, This industry 15 quite of recent
date, but the exceptional advantages of
position for the supply of raw material and
facihities for reaching the world's markets
are snch that the large businesses of this kind
number twenty-four, and others are inangu-
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Jideren, near Naerbo, where the Receiving Station will be erected.
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rated almost vearly. Another Hourishing
industry is the extraction of iodine from
seaweed, which all along the coast of Norway
15 abundant.

There are one or two famous views which
deserve notice, The most noteworthy 18 from
the Vaalandshang, which 18 typical of
Norwegian scenery. But another and more
extensive one 18 seen from the Ullenhaug,
two miles outside the city. The hll is sur-
mounted with a tower, the walls of which
bear an inscription referring to a naval
victory by Harold Haarfager off this coast
in 872 a.p. Haarfager, or the fair-haired, it
seems, had vowed a vow that he would not
eut his hair until he obtained possession of
the whole kingdom of Norway. The victory
here commemorated was the ultimate event
which gave him his great desire and released
him from his vow. At his death the kingdom
was again disunited, but subsequent events
do not invalidate his claim to be the first king
of United Norway.

It is here, as we have already mentioned,
that the Marconi transmitting station is to
be erected.

Tae WireLeEss WorLb

To get to Naerbo, which 18 some seventeen
miles outside Stavanger, and which is to be
the site of the Marconi receiving station, 1t
18 necessary to take train. The route crosses
and recrosses the Ekersunds Elv, and then
traverses a wide plain on the coast, finally
passing through great tracts of moor and
woods, with oceasional glimpses of the sea,
several lakes, and high masses of gaunt and
barren rocks.

A tablet in memory of Jack Phillips, the
wireless operator in the Titanie, was un
veiled last month at Farncombe Chureh,
Godalming, where Phillips formerly sang in
the choir.

Capt. Thorwald Nielsen, who will be in
command of the Fram when she takes

Amundsen’s party on their expedition to
the North Pole, has informed the Norwegian
Aftenposten that the vessel will carry a
wireless station, and that he himself will
take a course of instruction in wireless
telegraphy.

Sortersdalen Highlanders with Pack Horse.
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‘Ghe New Jercury.

[Poetry which has wireless telegraphy for its subject is still rare. On this account the
following poem, which appeared in the New York Sun, is particularly interesting. It shows
besides marked originality in both idea and expression. |

Dead priests that have sung when the world was young at Mercury's temple place,
Your myth, it was true—it is born anew in the death of time and space !

More swift, more fleet, than the sun-stained feet of the Dawns that trample the night—
More fleet, more swift, than the gleams that lift in the wake of a wild star’s flight—
Through the unpathed deeps of a sea that sweeps unplumbed, unssiled, unknown,
Where the forces untamed, unseen, unnamed, have ruled from the first, alone,

Now the ghosts of thought, with a message caught from the tales of the dreaming past,
Unheard, unseen, with nor sound nor sheen, speed through the ultimate vaat.

Battered and lamed and shattersd and maimed, the liner crawls into port,

And the bolted tire and the volted wire are the toys of the whirlwind’s sport,

And the gray sea’s teeth in the depths beneath, where the coiled, green serpents play,
Are crumbling, crunching, mumbling, munching, at the cable lengths alway—

But now they may howl, the storms, and growl at the work of the lineman's hands,
For gone is their pride, with the boast of the tide that bit at the deep-sea strands ;

For a sentience thrills through the bastioned hills that has neither voice nor form.
Nor recks of the might of the ehaos-sprite who lashes the earth with his storm ;,
Bitted and bridled and shackled and girdled and bound with a linkless chain,

The brute powers cower at the god-like power that dwells in a human brain—

Man has stolen the wings of the deathless Things that range where the spirit is lord—
He is leagued anew with the silence through the strands of a strandless cord.

Where the moonmates dance to the sirens’ chants on the floor of & level flood—

(’er the headland's crest and still fiord's breast that are dashed with the dead sun’s blood
When the afterglows that are born of his throes coquette with the rising stars—

Through the shine and spray where the noonbeams play at painting a rainbow's bars—
Through the dripping shroud that the hurrying cloud flings over the stark berg's breast,
Unseen, unheard, leaps the Wraith of a Word, like a god on a god-like quest !

Man's feet are clay and they halt and stay with the graveyard worms and clods,

But his plum’d thought flings to the wind its wings in the haunts of the careless gods—
For those old gods live, and they weave and give new meanings to old myth, o
And blossoms and gleams of the world-old dreams flower afresh from the truth at their pith—
Bo the tales that twine ‘round the ruined shrine where the priests of Hermes sung,

They were true, they are true, they are born anew in the speech of a younger tongue !
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“Shock-Excitation”

in Wireless

Telegraphy

By GUSTAV EICHHORN, Ph.D. (Zurich).

IRELESS telegraphy has passed

‘ N ; into a new phase of development
through the use of cluenched

sparks for the so-called method of “ impact
or shock-excitation.” Its essence consists in
using & very short-lived oscillatory dis-
charge in a primary circuit to excite oscilla-
tions in an antenna arranged as a secondary
circuit, the life of the primary oscillation
being, in the ideal arrangement, just long
enough to admit of the transference from
}:\ﬂmﬂ.r}r to secondary of the maximum
raction of the initial energy—that is, the
energy stored on. the condenser in the
primary circuit just before the beginning of
its discharge. It may be mentioned that

Prof. Braun made some attempt formerly to-

apply the same principle through the auto-
matic stoppage of the primary circuit of
oacillation after the energy has passed over
to the secondary circuit (antenna), but he
did not succeed on account of the artificial
character of the means employed.

According to the theoretical investigations
of Prof. M.Wien and Prof. P. Drude, it was
considered preferable to keep the damping
(consisting principally of spark-damping) in
the primary circuit permanently as low as
possible. Indeed, Prof. Wien found that in
the case of loose coupling the decrement of
the emitted waves could, under the most
favourable conditions, be reduced to that of
the primary circuit,

It is & well-known fact that under ordinary
circumstances a pair of coupled circuits give
rise to two so-called coupling-waves of
different frequencies and decrements, which
produce the phenomenon known as “ beat-
ing " ; in the time of a beat the oscillatory
energy passes from the primary to the
secondary and back again. This will appear
clearer by a proper definition of the co-
efficient of coupling = wviz., in case of
isochronism of the coupled circuita (v, = v, = »,
or T,=T,=T), and of strong coupling,
through which the individual frequencies
will be altered into »' and &', we have

= *"|'_""|r
E = . -

, t.e., the ratio of the number of

¥

beats to the frequency of the oscillations
gives the coupling-coefficient.

e real cause of this phenomenon lies in
the special character of the wide spark-gap
hitherto employed in the primary of the
coupled eircuits.

There remains always a certain amount of
wnisation in the spark-gap, and therefore
the resistance never obtains the required
high value after a discharge, and also the
tension produced by the reaction of the
secondary system just reaches its maximum,
s0 that a fresh excitation of the primary
takes place. The energy is oacillating to and
fro,and thus makes possible the generation
of the two coupling-waves with the periods
T'=T v1+x and T"=T % 1— x, even if the
individual frequencies of the two circuits are
the same.

It is perfectly clear that this means a great
waste of energy, firstly through the consump-
tion of energy in the primary, and secondly
becanse only one-half of the radiated energy
is utilised in the receiving station.

In consequence of the reaction of the two
circuits in the sender the decrement of the
more feebly damped wave becomes greater,
depending upon the degree of coupling; in
other words, the possibility of sharp tuning
becomes less.

All these well-known disadvantages of the
ordinary method of coupled circuits have
been eliminated through Prof. Wien's
quenched sparks, i.e, by employing very
narrow spark-gaps instead of the former
wide spark-gap. The characteristic feature
in this case consists in using very different
decrements in both circuits. that of the
primary being much greater than that of the
secondary. Of course, at the beginning the
damping of the primary must also be very
small in order to avoid waste of energy, but
it soon increases. In this way, the energy,
after it has passed over to the secondary,
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does not revert to the primary, but is oscillat-
ing in the secondary system only in the
individual period of the latter, and is
radiated by it. However, thia great decre-
ment in the primary would not of itself
prevent the reaction of the secondary, but
the essential feature of this method of
“impact or shock-excitation™ lies, as
mentioned before, in the particular behaviour
of the small spark-gap; it acts by de-
ionisation as an interrupter, which dis-
connects the primary eircuit from the
antenna, after t‘-ILH latter has stored up the
greater part of the energy. From this results
the important advantage of the emission of
wave-trains of only one frequency.* As
necessary conditions for this impact excita-
tion we may especially point out the
following :

1. Sufficient quenching of the spark-gap.—
This depends on the nature of the spark-gap
and the spark potential, and can be accom-
plished either after the first beat or after a
number of beats, the former being the better
condition for good impact excitation.

2. Sufficient duration of the first mininem.—
This depends on the closeness of coupling ;
the time of a beat being shorter with closer
coupling, and therefore also the time, in
which the current becomes nearly zero, when
the de-ionisation can take place. Thus the
better the quenching the closer can the
coupling be made. Therefore, if the time of
the de-ionisation is given, the coupling of the
two circuits, and with that the time of a beat,
must be regulated in such a way that the
latter is just equal to, at any rate not smaller
than, the time of quenching.

For long spark-gaps the quenching effect
is small, ;ﬂere]‘::rm a relatively loose coupling
is required ; by inserting vacuum-tubes into
the primary circuit the quenching effect can
be improved, as was also first shown by
Prof. Wien,

For short spark-gaps the quenching effect
is good, therefore close coupling is possible.
The new Telefunken-system, which i1s based
on Prof. M. Wien's discoveries, works with a
coupling-degree of about 20 per cent. By
special devices Prof. Glatzel arrived at
40-50 per cent. coupling for an ideal impact
excitation.

* In Braun's coupled circuits this was only attainable
with s quite loose coupling, which & unfsvoursble for long
datanrs work,

2856
3. Sufficient tuning of the coupled systems.—
The effect of putting the two systems out of

tune has this effect, that the current-minima
of the primary circuit cannot become zero,
and consequently there is not much de-
ionisation. The worse the quenching effect
and the looser the coupling the more perfect
must be the tuning of the coupled systems.
This makes the working with long spark-gaps,
in which the quenching effect is bad, incon-
venient for practical purposes. On the other
hand, the better the quenching effect the
less exact need be the tuning between the
two systems, and this has the advantage that
the same antenna may be used for a large
range of frequencies without being altered.
For very good quenching, tuning and degree
of coupling are 1n such relation to each other
that, if one of these factors is not regulated
to its best value, good im excitation
may be obtained again by altering the other
factor.

The advantages claimed for the new
method of impact excitation through
quenched sparks can be followed in the
original papers by Prof. Wien and in other
articles published in the Jahrbuch der
drahtlosen Telegraphie und Telephonie.

[n this method, and by using detectors for
integral effects, a musical note is produced in
the telephone, and the system based on it is
called ** System der ténenden Léschfunken
—quenched musical spark system.

As already shown, Prof. Wien's method is
not an ideal * shock-excitation,” as the
spark is not quenched directly after the first
primary oscillation, but for an ordinary
coupling-coefficient of, let us say, x = 0.16
— 0.20, there are still 8 number of oscilla-
tions before the quenching takes place.

An ideal impact excitation is realised in &
method which I had already devised ten
years ago® for measuring instruments. A
completely closed circuit, whose decrement
can therefore be made infinitely small, is
connected with & shunt in such a way that
the inductance-coil is traversed by a weak
direct current ; by breaking the shunt
instantaneously an extra-current is induced,
which charges the condenser; very feebly
damped oscillations are then set up in the
closed circuit with magnified amplitudes in
comparison to the potential-amplitudes of

f o — —— —— =
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the ordinary condenser-discharges. In this
method an aperiodic prooess 18 concerned,
which excites the oecillations and thus
represents the ideal form of shock-excitation.
The extremely amall decrement of this
device, which is now employed in all modern
wavemeters and station-controllers (in case
they are to play the rble of a transmitter),
allows all resonance-measurements of fre-
quencies and of decrementa to be made with a

hitherto unknown exactitude. It is especially
suitable for mesasuring wave-lengths st a
distance. In my laboratory in Zurich, for
inatance, [ found in this way the wave-
length of the Eiffel-Tower station in Paris to
be 2180-2185 meters, which is exactly the
wave-length of this station measured in
Paris itself, as [ was afterwards informed by
Commandant Ferné, the Managing Ihreetor
of this station.

Crystals as Detectors

A REPLY TO DR. TUTTON. By H. ]. ROUND.

HAVE read with great interest Dr.
ITutmn’a paper on ** Crystals.” Is there
not, however, a doubt whether what is
usually called a crystal is & necessity for the
production of a wireless detector of the
rectifying type? I am aware that crystals,
especially those found in nature, do act as
detectors, but I can call to mind one or
two substances which one would not eall
crystals, and which do act as rectifiers—
carbon, for instance, is an example of this,
and the amorphous carbon, used for arc
lamp carbons, is decidedly better than either
graphite or diamond—the two crystalline
forms. course, carbon exhibits the
rectifying power to a smaller degree than the
crystals, but experiments I carried out a year
or 8o ago on carborundum led me to try
the oxides of caleium, barium, strontium, and
the still more refractory rare earth oxides
uged in Nernst filaments. [ found that,
provided the necessary arrangements were
made to keep these substances at the right
temperature, rectifying effects as good as
carborundum produces, could be obtained,
and as wireless detectors they were equally
sensitive. The *‘ characteristic” of car-
borundum suggests strongly a Nernst con-
ductor, with a * heater " in parallel with it,
the characteristic of the heater being a
straight line.
Possibly this * heater " accounts for the
at differences in “ characteristic” pro-
duced by different masses of carborundum,
and it occurred to me that the ** heater
was due to a conducting impurity, which
roughly obeys Ohm's Law. The idea is
partly upheld by two considerations.
Generally crystals from the same mass of

carborundum exhibit characteristics which
are similar.

The resistance 18 lower, the deeper the
colour of the mass from w]uch the specimen
is taken.

I make no attempt to explain the un-
symmetrical character of the characteristics
for positive and negative currents. One
curious thing, however, which has mnot
generally been noted, is that black and
carborundum in general have their best
working point at about 1 volt —ve, metal
contact, whilst green carborundum takes
about the same voltage with the metal
contact+ve, the beat working point is
always where the sharp bend from high to
low resistance occurs, and is on the side
where the characteristic is steepest.

It is not at all necessary to have a crystal
point, face or edge ; in fact, for consistency
of adjustment, & broken point seems always
preferable, although the average resistance
seems higher, and mnmqueutrl}r hlgher
potential circuits have to be used in practice.

I have not tried other crystals to any
great extent, but as a usual thing the last
statement is generally true. Iron-pyrites,
it has been generally noted, gives the best, or
at least the easiest obtained good results on
a cleavage surface.

The fact that crystals work well as wireless
receivers suggests strongly to me that a
definite composition is necessary, and not
so much a crystal character.  If the definite-
nesa of composition remains throughout the
whole mass, the wireless operator has
many opportunities of hitting a good point—
and thie condition 18 undoubtedly best
given by a crystal.



Tae WireLess WonrLp

207

Application

of Wireless

Telegraphy to Time Signals

By COMMANDANT FERRIE,

The following is an abstract of a paper read before the Joint Meeting of the Institution
of Electrical Engineers and the Association Internationale des Electriciens in Paris

on May 24th, 1913.

See article an the ** Year Book of Wireless Telegraphy and

Telephony,” 1913, by Mr. A. R. Hinks, F.R.8., for complete information on the
suhjeel.

ENOWLEDGE of time to an accu-
Anc}r of a few tenths of a second

suffices in the great majority of
cases, and in particular for navigators, for
business purposes, and for the general public.
The metﬁnd of transmitting the signals is
then quite easy. At the Paris Observatory
and the Eiffel Tower the method now adopted
18 a8 follows :—The true hourly signals are
comprised of * dots,” or series of sparks,
lasting about a quarter of a second, which are
sent out at ﬁxeg hours—wiz., during the day
at 10 hours 45 minutes, 10 hours 47 minutes,
and 10 hours 49 minutes; and during the
night at 11 hours 45 minutes, 11 hours
47 minutes, and 11 hours 49 minutes. Each
of these * dota ™ 18 preceded by a series of
preliminary signals with the object of calling
the attention of observers and of allowing
them to adjust their receivers. In order
that the true hourly signals—i.e., the dots—
should be produced as exactly as possible
at the desired instants, the following arrange-
ments have been adopted :—

ARRANGEMENT AT EI1rreEL Towrg.

A special clock in the observatory is pro-
vided with an electric contact, which is
closed sutomatically for a quarter of a
second at each of the above-mentioned times.
This contact is connected by means of an
underground cable to a relay controlling the
transmutter in the wireless station at the
Eiffel Tower. In addition, a Morse key
placed near the clock allows the preliminary
signals to be produced. A short time before
the sending out of the day and night signals
the astronomer sets his clock, after having
compared it with the master clock of the

observatory, the transmitting apparatus is
connected to the relay, and the sending out
of the signals is effected in the manner
described above. The lag due to the
mechanical and electrical inertia of the
various apparatus between the instant of
making contact by the clock and the passing
of the wireless spark is measured periodi-
cally with great care, and allowance 18 made
for this at the instant when the signal is sent.

The Paris International Conference de-
cided that from July lst, 1913, the sending
of the signals shall be made in & uniform
and entirely automatic manner by all the
radiotelegraphic stations undertaking the
service at predutermined times (differing for
each station), the wave-lengths also being
uniform (2,500 metres). The Eiffel Tower,
which waa chosen as the centre of the inter-
national time-service, will send its signals at
10 a.m. and at midnight. The morning
signals will be made in the following
minner .(—

A series of wmin,g gignals, consisting of
the sign for letter “ x "' (— . . —), will be sent
from 9 hours 67 minutes to 9 hours 57 minutes
50 seconds, and this is followed by a period
of silence of O seconds. From 9 hours
57 minutes 55 seconds to 9 hours 58 minutes,
three deshes lasting one second each, and

separated from one another by periods of
silence also lasting one second, end of
the last dash terminating at 9 hours 58

minutes exactly, During the following
minute the letter ' n "' (—.) is sent five times,
the dash lasting one second and the dot a
quarter second, the interval between the dot

and the dash being also one second. Each
of these letters 18 commenced respectively
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at 9 hours 58 minutes 8 seconds, 9 hours
58 minutes 18 seconds, 9 hours 58 minutes
28 seconds, 9 hours 58 minutes 38 seconds,
and 9 hours 58 minutes 48 seconds ; the dots
therefore commence on the round 10 seconds
—namely, 10 seconds, 20 seconds, 30 seconds,
40 seconds, and 50 seconds., Three dashes
similar to those of the preceding minute also
terminate the seeond minute in such a way
that the third dash terminates at 9 hours
59 minutes. During the third minute the
letter “n" will be replaced by the letter
“u' (= —.), of which the dots, the dashes,
and the intervals shall last the same time as
in the case of the letter * n,” the “g”
signals beginning at 9 hours 59 minutes
& seconds, 9 hours 59 minutes 16 seconds,
9 hours 59 minutes 26 seconds, ¥ hours 59
minutes 36 seconds, and 9 hours 5% minutes
46 seconds, the dots of these letters falling on
the round 10 seconds as in the case of the n's.
Finally, this third minute will finish with
three dashes similar to those of the pre-
ceding minutes, the last dash terminating at
10 hours.

Tow 1o Beeeive Hovrny S1GNaLs.

For receiving these hourly signals, termed
** ordinary,” it is only necessary to have the
antenna, of dimensions and height varying
according to the distance from Pans, con-
nected with a radiotelegraphie receiver, and
to listen to the signals, with the clock or
watch to be compared in front of the ob-
server. It is easy for an unskilled person
to estimate the difference up to half a second
between the hours indicated by the clock
and those which correspond with the signals
that are heard in the telephones of the re-
ceiver.  After some practice it is quite easy
to estimate one-quarter of a second. In
order to reach an accuracy of one-tenth of a
second, 1t 18 in general necessary to have
recourse to simultaneously recording on the
same photographic strip the radiotelegraphie
signals and the beats of the clock to be com-
pared. Kxcellent results have in this way
been ohtained by various physicists and
engineers. It frequently oceurs, especially
in winter, that the Paris observatory is not
able to make astronomical ohservations each
night. It is therefore necessary to  be
satisfied with the times registered by the
chronometers of which the rate is known
for the setting of the clock which sends the
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signals, These chronometers, being suffi-
ciently numerous and accurate, cause no
inconvenience so long as the cessation of
astronomical observations does not exceed
a few days. If, on the other hand, the period
of clondy weather continues too long, it is
no longer possible to answer for the accuracy
of the chronometers. Wireless telegraphy
in such cases furnishes a method which allows
of the co-operation of other observatories,
better situated as regards climatic con-
ditions, in the determination of the state of
the master-clock at Paris, and in consequence
in the accurate setting of the clock which
sends the signals.

OrpixArRY NIGHT SIGxALS.

Before the ordinary night signals the
Eiffel Tower sends a series of 180 short
“dots " regularly spaced by one second,
less about 1-50th. In each series the 60th
and 120th " dot " are suppressed in order
to facilitate counting by the observers.
These ** dots " are produced by substituting
for the Observatory clock sending the
signals a small clock of adjustable rate and
furnished with an electric contact which
closes at each complete swing, This series
of dots is received, by means of a radio-
telegraphic installation, by the Paris Obser-
vatory and by other observatories, in each
of which an operator, by means of a suitable
arrangement, listens to the series of ** dots
and also to the beats of the master-clock or
of another seconds chronometer. The two
regular series of dots thus perceived by the
Paris Observatory, for example, constitute
an acoustic vernier, and during the time that
the 180 radiotelegraphic ** dots ™ last, three
coincidences spaced 50 seconds apart occur
between the radiotelegraphic rﬂ:tﬂ " and
the beats of the clock. By noting the time
indicated by the chronometer at the moment
of coinecidence, as well as the number of the
radiotelegraphic beats at which the coinei-
dence vccurs, it is easy to caleulate the time
of the chronometer at the instant of the
first heat of the radiotelegraphic series. If
the time (Greenwich mean time) of & coinei-
denece was, for example, 23 hours 30 minutes
25 seconds, the number of the stroke and
coincidence being 42, the time of the first
beat must have been 23 hours 30 minutes
25 seconds - 41 (1 - ;) seconds = 23 hours
29 minutes 44-82 seconds.

OF MICHIGAN
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The observer at Algiers, for example,
proceeds in the same manner, and determines,
after allowing for the state of his chrono-
meter and of the difference of longitude of
Algiers, 23 hours 29 minutes 44-13 seconds
for the time (Greenwich mean time) of the
um:ne firast beat. These figures are at once

graphed by wire to the Paris Observa-

Iluwe by the note “ observed ™
whtn the Algiers [‘-'huerﬂmr_',' has been able
to make astronomical observations for the
determination of the state of ita own chrono-
meter. The observatories at Marseilles,
Nice, Besangon, ete., do the same. Paris s
therefore able to determine the state of its
master-clock by utilising in reality all the
astronomical observations made by all the
provincial observatories. The signals sent
out have therefore the maximum accuracy
now attainable.

ScienTIFIC TiME SBIGNALR.

The Pans International Conference, Oe-
tober, 1912, has decided that the sending of
these series of beats, which it has termed
** scientific time-signals,” shall be preserved
in the international organisation of time
service, and that the foreign observatories
shall co-operate also, as far as possible, in
the same way towards the improvement of
the time transmitted by the international
time centre of Paris.

By the same method it will be possible to
realise the practical unification of the time
sent by the different radiotelegraphic stations
engaged in the international time service.
In each of these stations the scientific time
signals sent each evening by the Eiffel Tower
will be received and compared with the
beats of the master-clock of the observatory
with which the station 15 connected, and on
each occasion the time of the first beat will
be worked out from the master-clock. As
the Eiffel Tower sends, after the ordinary
night signals, figures indicating the time of
the first scientific signal preceding the latter,
each of the other radiotelegraphic time
stations will know the amount of correction
to be applied to its own time, and will thus
be able to take this correction into account
for the next subsequent emission of time
signals. This practical standardisation has
many advantages, especially for mariners
sailing within the zone of action of two
skations or passing from one zone to another,

as they will no longer, as now happens when
checking their chronometers, suffer from the
uncertainty that arises due to two stations
emitting signals which differ by half a second
Or 8ven more.

The same method also enables land sur-
veyors and astronomers to compare to an
accuracy of y35th of a second the time-
measuring instruments placed at two or
more points of the earth’s surface within the
zone of action of the same station, and there-
by considerably facilitates the determination
of differences of longitude.

Carcvrating * Beats."

It is sufficient, by means of astronomical
observations at each point, to determine the
difference between the local time and that
of the time-measuring instrument, and,
taking into account this difference and the
rate of working, to calculate the time of the
first beat of a series of signals sent by the
station, in the same manner as in the case of
scientific time-signals. To secure greater
accuracy in the comparisons the beats are
in general at intervals of about (1 - £1;)th
of a second. When the signals are made in
summer-time in hot countries, where natural
electric  disturbances are intense, it is
necessary to substitute dashes for radio-
telegraphic dots, as the former are more
easily dbservable through the disturbances,
especially when musical sparks are used. At
the same time it must be pointed out that
the accuracy of coincidence, which is then
in respect of the beginning of the dash, is
not as good as in the case of dots, especiall
when the ear only is relied upon. It s likely,
however, that the accuracy will be appre-
ciably increased when the signals are photo-
graphically registered.

It has already been possible by means of
wireless telegraphy to determine the differ-
ences of longitude between Paris and the
following Innea :—Brest, Bizerta, Brussels,
Algiers, ']PuIl:ruae and Nice. In the de-
limitation of the Franco-Liberian and
Franco-German frontiers in the Congo now
being carried out, use is made of wireless
telegraphy for the determination of the
longitudes. Numerous points have been
determined in the same manner in Morocco
by the Army Staff by using solely the scien-
tific signals emitted nightly from the Eiffel
Tower. It is easy to foresee the important

0
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services which this method will ultimately
render in the surveying of Central Africa
and of similar parts of the globe which are
difficult of access, and where ordinary sur-
veying methods cannot be used.

Futur DEVELOPMENTS.

When the large wireless systems now under
consideration by the Great Powers, and
especially by France, Great Britain, and the
United States, have been established, it will
be posaible for the continents to be connected
with great accuracy, and also to include some
of the more distant islands, of which & large
number are at present only imperfectly con-
nected, and by means of wireless telegraphy
to encircle the globe for the determination
of the differences of longitude between inter-
mediate stations.

France and the United States have already
resolved to determine by means of wireless
telegraphy the difference of longitude be-
tween Earia and Washington with the greatest
accuracy now attainable.  Preliminary
observations were made last March with the
object of getting an idea of the difficulties
of such a El. termination, and of laying down
a programme of final operations. Notwith-
standing the somewhat low powers available
at the French and American stations (Eiffel
Tower, 50 kw. ; Arlington, 60 kw.), and the

at distance apart (6,000 km.), it has been

ible to make numerous observations in
both directions in spite of the serious diffi-
culties caused by the powerful disturbances
of all nnds which interfered with the tests.
It was even possible on one occasion (one
night out of twelve) to carry out a complete
conversation between the two stations. A
fimt approximation of the difference of
longitude, to an accuracy of a few 100ths of
a second, will shortly be puhhahed after the
completion of the astronomical calculations.
The final observations will probably be
made during the winter of 1913-14.

It is interesting to note that in the case of
long distances, such as that between Pars
and Washington, it is essential to take into
account the time necessary for the trans-
miszion of the impulse. On the assumption
that the velocity 1s the same as that of light
—namely, 300,000 km. per second—the time
required for the transmission of the
gignals from one station to another is

0-02 of a second, which is not a negligible
quantity.

Errects oF AIR AND WATER ON
Wave TrRANSMIZSION.

Special experiments are under considera-
tion for the direct measurement of this time
of transmission. Various methods will be
employed, and among others the following :—
Short signals will be sent, alternately, l!:;r
group of four, two each from the Eiffel
Tower and from Arlington, with the shortest
possible intervals of time ; for instance, ten
seconds between two consecutive signals
These four signals will be recorded in Pn'l".li
and in Washington by means of photogra
galvanometers with a rapid and umi
swing, simultaneously with the vlhrahnns .;.F
a tuning fork, which will be used to measure
the time. It is probable that it will thus be
possible to determine with accuracy the
1-1,000th of a second, and that this will
enable the observers to determine the speed
of transmission to two significant figures.
This may lead to some interesting results in
connection with the respective effecta of air
and water on wave transmission between the
old and the new continents, since the veloei-
ties are functions of the index of refraction.

It will be seen that the application of
wireless telegraphy to time signals is of
considerable interest from the practical
as well as from the scientific point of view,
and we must congratulate ourselves on the
resultsa of the International Conference
held in Pars in October, 1912, on the
initiative of the Bureau des Longitudes, by
means of which the co-operation of the
efforta of the scientists of all nations has
been secured for the benefit of science.

The lengthy proceedings before the Select
Committee considering the Imperial Wireleas
Scheme, occasioned a great deal of interesd
among amateur statisticians. The committes
sat for two months—putting all their days
of work on end—and the talk to which they
listened fills 1,500 pages of closely-printed
foolscap. In round figures, 30,000 queations
were asked and answered in at least a million
and a half words. By way of comparison,
the Bible contains less than a million words.
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The Application of Wireless
Telegraphy to Ships’ Lifeboats

Summary of Evidence given on behalf of the Marconi Company by Mr. G. E. Turnbull
before the Boats and Davits Commilttee.

HE solution of the problem indicated

I in the title of this article calls for

careful thought, not only by those
actually engaged in wireless telegraphy,
but also by shipowners, shipbuilders, and
by others responsible for the drafting of
regulations concerning life-saving appliances
ut sea. In fact, an efficient result can best
be arrived at h}* all these bodies in consulta-
tion with each other. There is nothing in-
surmountable, but there are several points
of view which must be understood by all
concerned.

Having regard to the size of the wireless
apparatus which can be recommended, and
the conditions which will govern its use in
lifeboats, the complete equipment must
clearly be as light and compact as possible,
and must be of robust construction. It
must be self-contained, always ready for
use, and its component parts must be so
arranged as to allow of easy access for in-
spection and maintenance.

The number of sets which it would be
useful to place on board a ship depends of
course upon the number of persons who
would be capable of operating the sets, and
to & certain extent upon the modifications
which may be under consideration regarding
life-saving appliances generally.

The distance over which the set is required
to work should, of course, be as great as
possible. The range, however, depends
more than anything else, in the case of small
equipments of the kind that will be required
here, on the aerial wires which could be
utilised.

It goes without saying that in the applica-
tion of wireless telegraphy to lifeboats due
consideration must be given to it in the
ship's regulations, and in the boat drills.

Tur ArPPARATUS.

In designing wireless telegraph apparatus
to communicate for a specified purpose over
given distances, the principal factors deter-
mining the form which the apparatus and ite
accessories should take are :

1. The height and extent of the aerial
wire which can be arranged, and the facilities
for its erection and maintenance.

2. The space available for the apparatus
and the maximum weight admissible.

3. The electric power in the form best
suited for the apparatus, and to the com-
munication the latter is to be capable of
effecting,

4. The general conditions under which the
apparatus is to work.

5. The training of the persons who are to
work the apparatus.

The Marconi Company have constructed
and disposed of for military purposes a
number of small portable stations, capabls
of communicating some seven to ten miles
over land. The sending and receiving
instruments are contained in two separate
boxes. The receiver weighs 64 lba., and the
transmitter 12 lbs. The battery to operate
the transmitter is carried in a separate box
weighing 13 Ibs. All three boxes can be
very conveniently carried by one man.

The masts supplied in conjunction with
this set may be of the telescopic type, or:
may be made up of aluminium, steel, or
wooden sections. Using one mast of from
25 to 30 deet in height, this amall station-is-
capable of working approximately fifteen
miles over water and seven miles over land.

This set admirably fulfils the purpose for
which it was designed, but it is not altogether
appropriate for lifeboat use. The Marconi
Company have therefore designed a special
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lifeboat set. As the same considerations of the sea atmosphere and bad weather
lightness do not apply so much here asinthe conditionsa,

ne
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Fig. 1—Proposed: Aerinl Systems for 30 . Lifebool

portable set already referred to, the Company The electric current, which in the portable
have been able to provide more power in the setis derived from a small battery, is in this
transmitter, and to make provision against case supplied by a hand-driven magneto
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machine which can be relied upon to work for used is so intimately bound up with, and
several years without requiring to be re- dependent upon, the amount of aerial wire
magnetised. Where the wirelessapparatusis which can be suspended, that the size of

S Single Wire Aerial
N
t Hinged )
Muai
-
Siay Bolt Stay Dol
i
Stay Boly Enr-lhll

Fig., 2. —Masts hinged fo framework of Boal.

to be used in a lifeboat provided with motive  the battery or dynamo is quite secondary,
puwer, this magneto can be of a larger size  especially as these things either exist in
and driven by the engine. The question of  various descriptions, or can be made at very
the amount of battery or dynamo power to be  short notice to almost any size and shape.
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The question of aerial wires 18 important,
and calls for the most careful consideration

of what has happened in the past in regard
to the launching of boats, and the distribu-
tion of passengers in them, and also of what
is likely to occur with new arrangements
and regulations which may be contemplated
for the future. It will no doubt help to an
understanding as to the practicability of one

of merial suspension as against another
if we make some reference here to the con-
sideration of aerial design in wireless stations
of the three following categories: A fixed
land station; a ship station; a portable
land station.

In the case of a fixed land station where
8 sufficient area is generally available, and
where masta can be erected at a height and
distance between them at will, the aerial
wires are arranged as far apart and as high
as possible consistent with economy in mast
height and number of maats. There are, of
course, formulme, established by experience,
which decide the best size of menal for a
given power and a given range, but as a
general rule it may be said that the range
with a given power is proportional to the
h;:lnhl: of the masts and the distance between
them.

In the case of a ship station, the extent of
the aerial is limited by the distance between
the masts and by the height of the latter, so
that to obtain the maximum possible trans-
mitting range of a ship station, more power
in proportion to the size of the serial has to
be utilised on board ship than need be at
a fixed station on land.

In the case of a portable station, 8 maxi-
mum height has to be arranged for, with
due regard to the necessity for lightness and
facility in transport. As a rule, therefore,
masta made up of sections of wood, or of
tubular steel or aluminium, are used for
portable land stations. Genemll} apea]nngf
portable apparatus is required for military
vurposes, or for the survey of unexplored
districts, but in both cases the distances at
which masts can be set apart are not limited
by space 8o much as by the span over which
the aerial wire can support its own weight
with a sufficient margin of security. The
possibility of erecting a large acrial by
spacing the masts as far apart as practicable
is therefore fully taken advantage of.

.Having briefly examined these three
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cases, it will be clear that the principal
factor to be considered in applying wireless
telegraphy to lifeboats is the dimensions and
arrangement of the aerial wire which it is
ible to rig.  Considering that the life-
Eﬁgﬂ te must be swung out from the davits
free of obstruction, that they may have to
be launched fully occupied, and that the
wirelesa equipment must be in working
order as soon as posaible after the boat
reaches the water, the method of suspending
the aerial should therefore be such as to
admit of rapid erection. We have set out
in the accompanying sketches, Figs. 1 and 2,
two methods of aenal suspension by means
of masta. The mast shown in Fig. 1 may
be stored on the boat itself or at a conyenient
point on the deck and stepped in the boat
after it 18 launched. Suitable sockets are
provided in which the masts are stood, each
mast being staved by means of three hook-on
stays. The mast may be in one piece or
made up in sections. In Fig. 2 the aerial
is suspended from two masts, hinged per-
manently on the framework of th-e boat.

It is & matter to be considered by mariners
which of these two systems is the more
likely to be easily manceuvred and fixed in
position with a boatload of passengers.

In Figs. 1 and 2 we have indicated a
normal mast height, though it is quite poa-
sible that boat designers will be able to pro-
vide a greater height than that shown. As
we have already mentioned above, the
greater the height the greater will be the
range, and as we think this question of the
most desirable mast system should be
studied out thoroughly by boat builders, we
have prepared another sketch, Fig. 3,
showing approximately the advantages in
the way of increased range which can be
expected by providing extra height.

Two other means of supporting an aerial
have been suggested—viz., one by means of
a kite and another by means of a buoy,
towed by the lifeboat at, say, 100 feet from
the latter, and carrying a pole of 20 to
30 feet, or even higher. Kites are not
suited for relisble communication at sll
times, owing to varying wind pressures, and
the lack of constancy in the strength of
signals occasioned by a con l.muuus]jr varying
average height of the wire 18 not conducive
to the best results. This is particularly the
case when the maximum range of & station
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is being attempted. We are not prepared
to recommend the exclusive use of kites,
but it may be well to have them as a stand-by.
Under favourable wind conditions, and with
hands practised at kite-flying, a greater
range could be covered than with the masts.
Further, assuming that only a certain num-
ber of boats be provided with masts, kites
might be used in the remote event of it
being necessary to place wireless sets in
boats not provided with masts or with their
fittings.

Fig. 3 also shows the ranges which could
be covered by suspending the aerial from a
kite.

With regard to the possibility of providing
a suitable aerial by & method under which
& buoy towed by the lifehoat and carrying
& pole, the aerial wire descending from the
top of the pole to the boat at an acute angle,
such an arrangement would present the
advantage that the mast and its rigging
would not encumber the boat, and any
difficulty which might arise in fixing the
masts with a boat full of passengers would
be obviated. The same attention would
not be uired as for a kite, but there
would be decided disadvantages in bad
weather. More complicated mmgcmmﬁng
devices would have to be arranged to take
up the “ sag "' and relieve the strain in the
aerial owing to the swaying of the pole than
would have to be arranged in the case of
the kite.

The mast method seems the most reliable.
All the lifeboats on the wvessel could be
fitted to take these masts, but the ship
need not carry more pairs of masts than the
number of wireless sets which it is found
advisable to put on board.

OPERATING.

The majority of liners nowadays carry
two operators, or one fully-licensed operator
and one assistant who has passed a junior
examination and is not yet fully certificated.
In case of accident the chief operator would
be required to stand by the ship's wireless
station until ordered by the Eapt.ain to
leave, but the second operator could be
detailed at once for duty in one of the boats
carrying & wireless outfit. It would have
to be left to the Captain to decide when the
chief operator was to leave the ship and
take charge of the wireless equipment in
another of the lifeboats.

There should, we think, be at least one
wireless lifeboat equipment for each operator
carried by the alip. As we have shown
above, in the majority of cases this would
mean two lifeboat equipmenta per ship.
One of these might be appointed for the
starboard side, another for the port side, or,
as we have previously suggested, e
one of the boats might be provided wit
the accessories to take the masts; each of
these sets might be put into a particular
boat determined by the Captain, according
to the circumstances. If it is found desir-
able that there should be more than one
lifeboat set per operator on each ship, then
it would be necessary to vide for in-
struction in wireless operating of the ship’s
officers. From the navigating and en-
gineering staffs there will always be on
every ship a certain number of men who
can be relied upon, failing the operator, to
operate these lifeboat sets efficiently. As
the seta will be of the most simple pattern,
the handling can be learnt in & few hours.
A sufficient instruction in the Morse code,
and in the transmission and reception of
wireless signals, will be the chief object to
be attained. Many ships’ officers already
have & knowledge of the Morse code, 8o it
should not take them very long to be
capable of sending out, with the lifeboat
set, & message indicating the position of the
boat, its name, and a request for assistance;
and further to distingumish, what an auto-
metic transmitter could not do, that is,
whether the line is clear or not, and whether
they were not preventing communication
between a lifeboat worked by one of the
trained operators and a ship coming to their
assistance. It could be arranged that one
of the operators give for a short period
every day on board instruetion to officers
in the use of these sets, and maintain or
improve their standard of working. Even
if there is only one operator on board, and
only one lifeboat wireless set, it is desirable
that two or more persons in addition to the
regular operator should have sufficient
knowledge in the working of these small
sets. While it 18, of course, desirable that
the officers should be as efficient as possible
in the handling of this apparatus, by no
means the same standard of efficiency is
required a8 for working the ship's main
installation. The proposal, therefors, does
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not mean difficult studies for persons who
are not trained operators, for, providing
their hearing is good, and they can accustom
themselves to detecting wireless signals in
a telephone, they should achieve a sufficiently
high standard of proficiency
in & few months. To maintain
that standard would require

———

of the masts and rigging up of the senal
will naturally need to he less than those
who will have to be instructed if it is agreed
that all the boata shall be arranged so that
the sets of apparatus and masts may be placed
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SHIrs' REcULATIONS,

Provision must be made regard-
ing the handling of the wireless
boat-sets at drill. A certain number
of hands would have to be in-
structed in the rigeing up of the

~Warer Line

—

Fig. 3.—Table showing the Relaiion between the Range and Height and Aerial.

n{!rigl, If i‘rT were decided to place the wireless
seta in specially-appointed boats, the number
of persons to be instructed in the erection

in any one of them. Once these prineiples
are decided, the question of proper instrue-
tion in drill becomes very straightforward,
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WIRELESS ON TYNESIDE

LARGE ¢ ompany of uhlEm%lwrh and
A othersinterested inshipping on Tyne-

side visited the Newcastle-on-Tyne
offices of the Marconi International Marine
Commumecation Co., Ltd., at Milburn House
on July 10th, and 1T|-.Imh[1 the wireless
station which the eompany have installed
there. An explanatory address was given
by Mr. Close, the local representative of the
company, who later gave a demonstration
of the working of the apparatus, and sue-

ceeded in communicating with various
stations. The intention of the Marconi

Company 18 to use this office in Neweastle
for demonstrations to shipowners or others
who mav be interested or wish to use wireless
telegraphy. The station is of the standard
1-kw. type, emploved on the majonity of
steamers equipped with wireless telegraphy.

The Portuguese Parliament passed a Hill
on June 25th for the 1'"[I|£I;I!Hu|':ﬁ' in=talla-

tion of wireless telegraphy in Portuguese
ocean-going steamers.

The annual meeting of the British Asso-
ciation for the Advancement of Science will
be held in Birmingham this year. The in-
augural meeting will be held on Wednesday,
September 10th, when Sir J. Oliver Lodge
will assume the Presidency and deliver an

address. In the engineering section ((3), over
which Prof. Gisbert Kapp will preside,

papers have been promised by Prof. Marchant
on ** Some Effects of Atmosphene Conditions
on Wireless Signals,” and by Prof. G. W. D.
Howe on * The Nature of the Electro-
magnetic Waves employed in Radio-tele-
graphy and the Mode of their Propagation.”
The meetings will conelude on September
17th.

The Budget Committee of the French
Chamber has approved a report in favour
of the adoption of a Bill ratifying the Inter-
natu :I'[I.Il.]_ .'l.'lrir"l'[l"ﬂ:‘l T{'h'#TH ll]'l.}r ': !."“ lL'i:"':l'li‘l.l“
of London, 1912,

View rj_f a porfion of the Newcastle Offices of the Marconi Company, showing the
standard Wireless Telegraphy apparafus insfalled there.

LUNIVERSITY OF MICHIGAN



Taee WireLess WoRLD ‘

THE IMPERIAL WIRELESS SCHEME

EXI1T THE SELECT TOMMITTEE.
i¥ THE Houvesr or CoMmmoxna,

HE past month has witnessed a

decisive turn of eventa in connection

with the Imperial wirelesa scheme.
The. Postmaster-General attended a meeting
of the BSelect Committee of the House of
Commons on July 3nd, and explained that
the Government admitted that the Marconi
Company were legally entitled to repudiate
the contract signed in July, 1912, whereupon
the Committec decided that as the agreement
was not to be enforeed it would be unneces-
sary to pursuc their inquiries further. Oun
July 4th Mr. Samuel made a statement in
the House of Commons regarding & new
contract with the Mareoni Company for the
Imperial wireless chain,

In the course of his statement to the
Committee, Mr. Bamuel said that the Govern-
ment were advised that the contract was not
valid unless it was ratified by the House of
Commons, and the question arose whether,
one of the partics to the contract having
repudiated it, the Government could pro-
perly ask the Housc of Commons to ratify
the contract with a view merely to litigation
with the other coutracting party. Further,
said Mr. Samuel, if it were ratified, the
Government werc advised that it was not a
contract with respect to which & Court would
order specific performance.

Mr. Samuel was also prepared to state the
further mtentions of the Government, but
objection to this was taken by members of
the Committee, on the ground that it did not
come within the terms of reference. The
Committee coneidered the question in
private, and the Chairman afterwarda
announced that the following resolution had
been passed :—

The Committee having been informed
that Marconi's Wireless Telegraph Com-
pany, Ltd., have repudiated the agreemen’
entered into between Marconi’'s Wirc-
less Telegraph Company, Ltd. (Com-
mendatore Marconi) and the Postmaster-

Terys oF New CoxTrRact OUTLINED.

QuEsTiONS

Furtnen Orinioxs oF EXPERTE.

General, and having heard from the Poat-
master-General that he is not prepared to
enforce the agreement, are of opinion that,
as the agreement which formed the subject
matter of the reference to it is not to be
enforced, 1t 18 unnecessary for it further to
puraue its inquiry, and it so reports to the

House.

In thanking the Committee for the infor-
mation given to him, Mr. Samuel said he
wanted to make it quite clear that in taking
the course which they were taking the
Government werc animated solely by the
sense of the legal difficulties of the position
and not by any feeling that they had any
reason to be dissatisfied with the contract
itself. The terms used in the resolution
passed by the Committee, he said, ~* Having
been informed by the Postmaster-Gener:l
that the Government are not prepared to
enforce the agreement,” suggested that it
was within the option of the Government to
enforce the ement and to make the
Marconi Company carry out the contract
if the Government desired to do so. He had
endeavoured to make it quite clear to the
Committee, he said, that it was because the
Government felt themselves not to be in such
a position in regard to their legal capacity to
enforce the contract that they were taking
the course they had. Mr. Samuel was
assured by the Chairman and other members
of the Committee that the reason for which
the Government did not see their wav
legally to enforce the contract was entirely
understood by every one of them.

In the House of Commons, on July 4th,
Mr. Herbert Samuel made a statement
explaining the course which the Government
intended to take in order to secure tke
ercetion of the necessary stations for o
system of wireless telegraphy in the Empire.
The Government, he said, held the view they
held a year ago, that they ought not to ask
Parliament to take the risks of inviting open
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tenders for the erection of these stations, in
view of the fact that they were advised that
no firm that would enter into competition
with the Marconi Company could be relied
on to erect stations of a satisfactory character.
The Advisory Committee over which Lord
Parker presided declared :—

The Marcon: system 18 at present the only
system of which it can be said with any
certainty that it is capable of fulfilling
the requirements of the Imperial chain.

The Government had considered again

whether the erection of stations on that
system should be by a staff of engineers
using the powers of the Patents Acts or
whether they should endeavour to arrange
a fresh agreement with the Marconi Company.
It was clear that the Post Office iteelf was
not in a position to undertake the erection of
those stations, for they had no staff which
could by any possibility accomplish that
task. The Board of Admiralty were again
consulted on the matter, and he, Mr. Samuel,
received from them on June Tth of this year
the following letter :—

Referring to Admiralty letter of
January 30th last, which stated that my
Lords Commissioners of the Admiralty
were unwilling and, in fact, unable without
prejudice to naval interests to undertake
the work of erecting or working an
Imperial wireless chain, I am commanded
by their lordships to inform the Post-
master-General that they have carefully
considered this matter and must definitely
adhere to the opinion already expressed.
The only remaining alternative to con-

tract with the Marconi Company was the
creation of a new ataff and the employment
of an engineer of some distinction and
capacity who would supervise the erection of
the stations. That course, however, was
attended by many serious disadvantages.
He was advised that there was no one in this
country outaide the Admiralty and the
Marconi Company who had any actual
experience either of the erection or the
working of long-range wireless stations—not
even the members of the Advisory Com-
mittee themselves. If any engineer without
that experience were chosen he would have
to collect together a staff as best he could ;
he would have to prepare fresh desiyns and
he and his staff would have to gain experience
in this most difficult undertaking as they

went along. The history of wireless tele-
graphy was strewn with so many failures and
dirappointments that the Government would
have taken indeed a grave risk if they pro-
ceeded on the lines he had described. Further,
it was likely that the estimated cost would
be exceeded, It must not be thought that
by the use of the Patents Acts the Govern-
ment would be free from royalties to the
Marconi Company. If the power of the
Crown to use the Patents Acts without the

ment of the patentee was exercised
the patentee had to receive royalty payment
fixed by the Treasury. The Patents Acts
extended only to this country, and that
would involve obtaining an adjudication
upon the royalty payments of each country
upon each piece of Marcon: apparatus, and
a separate adjudication under the various
laws of all the six countries in which the
stations of the witeless chain would be
situated. To ad this course would
necessarily involve very considerable delay
compared with the erection of the stations by
the Marconi Company, who had their designs
ready, their engineers available, and would
set to work immediately.

The Select Committee were unanimous
with regard to the question of urgency, and
in view of the importance of the strategical
interesta involved, the (Government were
loth to incur the risk of this long delay which
would probably be involved by the selection
of an engineer who had first not had experi-
ence of what was required and the enlistment
of a special staff. At the request of the
(Government, he, Mr. Bamuel, undertook to
ascertain on what terms & new contract
could be entered into with the Marconi
Company. The Company asked as a con-
ditton of entering into a new contract, first,
that an allowance should be made for the
increase which had taken place in the price
of materials since July, 1912, when the
previous contract was entered into, and they
made theﬁfmpaul that whatever should be
ascertained by agreement, or failing agree-
ment, arbitration, to be the actual increase
in the cost of the materials needed for the
stations during the interval between the
signing of the old contract and the ratifica-
tion of the new should be added to the pur-
chase price of the stations. They ascertained
that the additional cost which would be incur-
red in consequence of lapse of time would be

LUNIVERSITY OF MICHIGAN



310

Tug WireLeEss WoRLD

about £6,500 per station. Mr. Samuel said
that he could not but feel that the request
with regard to the variation of prices
according to the ascertained varation in the
cost of materials was a reasonable request
and could not be denied. In order to meet
the not unreasonable request with regard to
payment, he was willing to pay the company
interest at the rate of 2 per cent. The com-
pany also requested that the contract should
not be binding on them for a longer period
than August 31st this year; in view of the
circumstances, he thought the House would
consider this a reasonable proposal.

Time did not permit the Postmaster-
General to complete his statement to the
House, and in the course of the evening he
issued further details, particularly with
regard to the following clauses in the
contract .—

1. That the royalty should be payable for

each station separately, and that if Marconi
patents were used in some and not in others,
it was to be clear that the royalty should be
fﬁ}'ﬂhlﬂ not in respect of the receipts of the

mperial chain, but only in respect of the
receipts of the stations where the patents
were used,

2. That while the contracts should be for
$1X stations as originally arranged, in
England, Egypt, Kast Africa, South Africa,
India, and the Malay Peninsula, the Govern-
ment should at any time before the com-
pletion of the stations in South Africa, India,
and the Malay Peninsula, or of any of these
three, have the option of calling upon the
Marconi Company to cease work upon them
should it be desired to install other apparatus.
[t was provided, however (a) that the com-
pany should be recouped for any actual
expenditure they had incurred, and (5) that
if the Postmaster-General desired to install
some other system of wireless telegraphy, he
should not give preference to any other
contractor if the Marconi Company could
show to his satisfaction that they were able
to provide that alternative system with equal
efficiencey and eeconomy.

3. It will be made clear that the stations
during the course of their erection and during
the trial period provided for in the contract
should be available for Government experi-
nients, provided that their normal wurﬁing
would not be impaired,

4. The company had previously guaranteed

the apeed of transmission of 50 words a
minute by automatic apparatus, except
during periods of exceptional electrical
disturbance of the atmosphere, and a speed
of 20 words a minute by hand signalling
apparatus at all times. They are now in a
position to guarantee a speed by automatic
working of 75 words & minute.

5. It has been urged in discussion on the
contract that such parts of the stations as
engines and dynamos, which are not peculiar
to the Marconi system, ought to have been
obtained by competitive tender, and that
had this been done the price of the stations
would have been less. It s the case, however,
that the Marconi Company had invited
competitive tenders for such portions of the
plant, and the price which they quoted for
the stations was based u‘iun the result of
that competition. They have now agreed
that the list of sub-contractors who had
tendered should be submitted to the Fost-
master-General, and that the selected sub-
contractors should be approved by him.

6. Clause 11 of the original contract pro-
vided that if the Government desired to install
in any of the stations erected by the Marcon:
Company apparatus in addition to or in
substitution for theirs they should * seck
but should not be bound to act upon the
advice of the company.” It has been
suggested that this might enable them to
obtain information of imventions by their
competitors which those competitors would
desire to keep secret.  One Postmaster-
General, on the other hand, has stated that
it was never intended, nor did the terms of
the contract require, that any such secrets
should be communicated to the company,
and that what was proposed was that the
nuture of these inventions which 1t was
proposed to substitute should be communi-
cated to the company in general terms, 1t is
now ppreed, however, that the provision in
clause 11 should be omitted.

7. In clause 18 of the original contract 1t
wis provided that with regard to any new
stat'ons to be erected by or for the Govern-
ment, not by the Marconi Company, where
the company " had reason to suspect
infringement of their patents,” they should
have the right of inspection to ascertain
whether or not such infringements had, in
fact, taken place. This provision has been
subjjected to eriticism on similar grounds.
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The company, in view of their experience of
the many infringements of their patents that
have taken place in various countries of the
world, and in view of the costly litigation in
which they have been frequently engaged,
were unwilling to agree to the omission of
this clause. It has been arranged that the
provision in the new contract shall run : ** If
they satisfy the Postmaster-General that
they have reason to suspect” that their
patents are being infringed they shall have
the right to nominate, with the concurrence
of the Postmaster-General, an independent
engineer of high standing to make the
inspection.

There are also & small number of minor
and drafting amendments embodied in the
contract.

QuesTiONS IN PARLIAMENT.

The Postmaster-General has had to answer
a large batch of questions almost daily in
the House of Commons regarding the
Imperial Wireless Chain. On July 9th he
informed several members that he had no
official information as to the results of
experiments which were said to have been
made with the Goldschmidt system, but
he was making immediate inquiries,

On the 10th he informed the House that
he had received a letter from the British
representatives of the Goldschmidt system,
conveying information which had appeared
in the newspapers of the preceding week,
and inquiring respecting the contract for
the Imperial Wireless Chain. He at once
asked them to arrange for representatives
of the Post Office and the Admiralty to
attend a demonstration of the working of
their system, but he had not (July 10th)
received a definite reply from the company.

On July 11th Mr. Samuel stated that the
decision not to invite tenders was adhered
to by the Government after the repudia-
tion of the contract of July, 1912, partly as
& consequence of the report of the 'F:l:hniun]
Advisory Committee presided over by Lord
Parker. That report stated that according
to the result of their investigations “ the
Marconi system was at present the only
system of which it could be said with any
certainty that it was capable of fulfilling the
requirements of the Imperial chain” He
was asked whether the objection to the
contract being thrown open to public com-
petition might be overcome by requiring the

parties tendering to give a substantial
financial guarantee for an efficient service.
To this he replied in the negative. “ Wa
want,” he said, " to be sure that the con-
tractors will be able to perform the services
required. A financial guarantee will not be
;ﬂec}iu‘nte: actual tests are essential before-
and."”

On July 11th he was still waiting per-
mission from the Goldschmidt Company to
send Post Office and Admiralty officials to
watch any demonstration that they might be
in a position to make.

In answer to further questions on July
14th, he stated that representatives of the
Goldschmidt system accepted the invitation
of the Parker Committee to demonstrate
the working of their system, but only over a
distance of 382 miles between Hanover and
Slough., Members of the Committee were
in attendance at Hanover and engineers
were sent to Slough to watch the tests, but
the demonstrators did not succeed in trans-
mitting any intelligible communication of
any kind. On seeing the paragraphs re-
cently sent to the Press by the company to
the effect that they had established com-
munication between Hanover and Tuckerton
in the United States, he (Mr. Samuel) at
once asked the company to allow the
demonstrations to be witnessed by officers
of the Post Office and the Admiralty, but
the company had replied that they were
not in & position to give any demonstrations
until the first week in August. Under the
circumstances he did not propose to invite
tenders for the work. Mr. Bamuel stated
further that the Goldschmidt experiments
took place between July 3rd and 4th, the
company communicated to him on July Gth
that these experiments had been made, and
he wrote to them, he thought, on July 6th
or Tth, asking that demonstrations should be
made before his officers at the earliest
possible date. A telegram was sent on the
following day, and another letter was sent
two or three days afterwards. About July
12th he received a letter from the company
stating that they were not in a position
to give any demonstration until August.
So far as he was aware, the statement that
by the Goldschmidt system messapes had
been sent ** over a far greater distance, and
under more difficult conditions " rested
entirely on Dr. Goldsehmidt's statement,
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With regard to the Poulsen system, Mr.
Samuel said that the general results of the
experiments in the United States were
be the Scientific Advisory Committee
when they made their report, and they were
not such as to lead the committee to con-
clude that the Poulsen system was capable
of fulfilling the requirements of the Imperial
chain. The apgreement between the
Canadian Postmaster-General and the re-

tative of the Poulsen system was
entered into in April of this year, and was
of a wholly different character from that
fmpn“d for the erection of stations for the
rial wireleas chain. The Canadian
Gnvernmunt did not propose to employ
the Poulsen Company to erect any
stations to be owned and worked by the
Government ; the station was to be erected
by the Poulsen Company at their own cost,
it was to remain the property of the com-
y, unless purchased by the Canadian
overnment, and it would be worked by the
company at their own risk.

On July 16th Mr. Bamuel was again
asked whether the tender of the Goldschmidt
Company would be accepted, subject to the
results of demonstrationa being satisfactory,
but he replied in the negative. He replied
that he had not sufficient confidence that
the tests would be satisfactory to begin
with to make it reasonable to adopt the
suggestion made by an hogourable member,

Mr. W. Guinness obtained leave on July
16th to discuss the new Imperial Chain on a
motion for the adjournment of the House.
Mr. Guinnesa's object was to call attention
to the refusal of the Postmaster-General to
allow any other company than the Marconi
Company to tender for the erection of the
stations. Several members took part in the
discussion of the motion, including Mr. J. .J.
Mooney, who served on the Select Committee
and who informed the House that in the
mass of correspondence put before that
(Committes he came across a letter in which
the Poulsen Company promised to do in a
few months what in seved years they had
not done, for the date of the letter was 1907.

Mr. Herbert S8amuel, in referring to rival
wireleas telegraph systems, emphasised the
fact that there was all the difference in the
world between promise and proved capacity.
In 1907, he said, the Poulsen Company then
at work sent a representative to the Post
(Mfice, who said that the company had ah=o-
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lutely no doubt of being able to establish a
thoroughly satisfactory service in America ;
their wireless experiments in Germany, he
added, had heen most successful, and they
hoped soon to introduce their system into
England. That, said Mr. Samuel, was in
1907, and from that day to this the Poulsen
Company had established no trans-Atlantio
service. Some months ago he was pressed
to adopt the Poulsen system on the ground
that they had established a day and night
communication between San Francisco and
Honolulu. On July 11th the Foreign Office
telegraphed to the British Consul at San
Franciaco asking whether the Poulsen
Company had a wireless service by day in
!?emtmn : he replied on July 12th, ** No.
uﬂmplrtlnn at Honolulu is causing

delay.” Mr. SBamuel laid stress on the fact
that the expert committee who reviewed the
existing systems had reported that * the
Marconi syatem was the only one of which
it could be said with any certainty that it
could be capable of fulfilling t.he require-
ments of an Imperial Chain.”" He also
communicated to the House the four opinions
that he had received that day; they came
from the Engineer-in-Chief of the Post
Office, the Inspector of Wireless Telegraphy
(who had been at the Admiralty and was now
at the Post Office), the President of the
Institution of Electrical Engineers, and Lord
Parker. All were to the effect that it would
not be advisable to invite tenders from the
Poulsen Company and the Goldschmidt
(Company at the -present moment. Mr.
Samuel observed that nothing would induce
him to change a course which he knew to be
in the public interest.

The motion was talked out hy Mr. Austen
Chamberlain.

In the House of Commons on July 2lst,
on the motion of Mr. Masterman (Financial
Secretary to the Treasury) a return was
ordered containing “ copy of agreement
between Marconi’s Wireless Telegraph Co.,
Ltd., Commendatore Guglielmo Marconi, and
the Postmaster-General, with regard to the
establishment of a chain of Impenal wireless
stations, together with a copy of the Treasury
minute thereon.”

On July 23rd the Prime Minister informed
the House of Commons that it was proposed
to give Friday, August 1st, lEln'ﬂﬂluf':u!i{}l'uat]I}’, as
g day for the discussion of the contract.
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LEGAL REPORTS.

Wireless in Australia.

HE Judicial Committee of the Privy

I Council dismissed the Australian

Government's petition for leave to
appeal against the decision of the High
Court of Australia making an order for the
inspection by the Marconi Company of the
wireless telegraph plant inﬁtaﬁ:l]i! in the
Commonwealth stations. The petition was
heard in London on July 4 by the Lord
Chanecellor, Lord Dunedin, and Lord Atkin-
son, and at the close of the arguments for
the Commonwealth their Lordships refused
leave to appeal, without calling on counsel
for the Marconi Company.

The following summary of the proceedings
appeared in the Timnes :—

“ On February 13th, 1912, the Marconi
Company brought an action in the High
Court against the Commonwealth of Aus-
tralia, under the Patent Acts, 1903-9, and
the Judiciary Acts, 1903, for the alleged
infringement of the Marconi letters patent
in the six Btates of the Commonwealth. The
system of wirelesa telegraphy used by the
Commonwealth is the invention of Mr.
Balsillie, the engineer for radio-telegraphy
for the Commonwealth Government, and
was assigned to the Government by him.
Mr. Balsillie asserted that it was an entirely
different system from that attacked in the
case of Marconi and others v. The British
Radio-Telegraph and Telephone Company.
On March 21st the Marconi Company took
out & summons for an order to inspect and
examine the plant erected by the Common-
wealth, The High Court made no order at
that time, but declared that the company
wera not to be prejudiced in any application
they might afterwards make for inspection
of the plant and works of the Common-
wealth. During the hearing it was stated
that the wireless telegraphy used by the
Commonwealth would form the subject of
an application for letters patent, supported
by & complete epecification which wounld
probably aflord the respondents all the
information required without an actual
inspection. On September 23rd, 1412,
applications accordingly were lodged in the
Patents Office in Melbourne for two inven-

-

tions by Mr. Balsillie, accompanied by
complete specifications. The respondents
obtained inspeotion of these specifications.

* On December 11th the respondents took
out & summons for an order for inspection
of the plant. The Commonwealth opposed
the summons in an affidavit filed by the
Postmaster - General's Department. The
ground of the opposition was that, in the
opinion of the Postmaster-General, it would
be prejudicial to the public interest to allow
any inspection of the wireless telegraphy
stations of the Commonwealth.

“ On March 20th laat the High Court (Mr,
Justice Isaacs dissenting) made an order
for inspection. The view of the majority of
tha Court was that the opinion of a respon-
sible Mimister of the Crown was not con-
clusive, but could be examined by the
Court, and that there was nothing to
warrant even a conjecture that the inspec-
tion would disclose anvthing which could
reasonably be called a State secrst. The
view of Mr. Justice Isaacs was that the
Court was bound to accept and act upon the
opinion of the responsible Minister unless it
was clearly shown that the inspection could
not be prejudicial to the public interest, and
that it had been established that the evidence
and inferences pointed in a contrary direc-
tion. From this decision the Commonwealth
Government now sought special leave to
appeal, urging that the matter of law
involved was of great public importance,”

Patents Action.

HE following particulars of the

action brought by the Marconi

Wireless Telegraph Co. of America
against the National Electric Bignalling Co.
(Fessenden) appeared in the KElectrical
World of New York.

There are two distinct suits comprising
the present litigation, the first referring to
Marconi’s United States patent re-issue
No. 11,913 (original No. 086,193, filed
December Tth, 1896, and issued July 13th,
1897) and to No. 609,154 (filed February lat,
1898, and issued August 16th, 1898) of Sir
Obiver Lodge, while the second suit is based
upon United States patent No. 763,772,
ssued to (3. Marconi, June 28th, 1904, on
application dated November 10th, 1900,
Primna facie evidence in both cases was begun
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in August, 1912, by Mr. W. R. 0. Wiegant,
who stated that he had been employed by
the defendant National Company, and who
described 1n detail the arrangement of
apparatus which constituted the alleged
infringement. In October and November
of the same year Mr. Frank L. Waterman,
of New York, closed the complainant’s
proofs with his expert testimony. The first
evidence in defence was taken last February,
and was not completed until April last. The
rebuttal case of the first smit was opened
before Judge Veeder on June 16th with
evidence of Mr. G. Marconi, which continued
for three days. This was followed by other
evidence.

The only claim of No. 11,913 in issue is as
follows :—

* 3. The combination, in an apparatus for
communicating electrical signals, of a spark
producer at the transmitting station, an
earth connection to one end of the spark
producer, an insulated conductor connected
to the other end, an imperfect electrical con-
tact at the receiving station, an earth con-
nection to one end of the contact, an insu-
lated conductor connected to the other end
and a circuit through the contact, sub-
stantially as and for the pur described.”

Mr. Marconi and Mr. mrman gave
rebuttal evidence on this claim, maintaining
that it should be held to cover any system of
radiotelegraphy utilising earthed waves,
The * imperfect contact” element is con-
gidered the keystone of the combination,
gince the complainant claims it to include all
oscillation detectors, even those of the
“good contact™ crystal or electrolytic
types. The National Company urges that
the patent should be read in the light of
wireless knowledge at the time of its applica-
tion date, and that Mr. Marconi’s claims
should be limited to the original intentions
of the inventor, as shown by his early
lectures and publications. The complainant
goes so far as to classify the hysteresis-type
magnetic detector as within claim 3 above,
stating that while it may not be an * im-
perfect contact” device, it acts like one,
and is therefore an equivalent. The defen-
dant company is attempting to show that
the crystal and electrolytic detectors are
outside the claim quoted. since, if read in the
light of the specification, the “ imperfect
contact "’ is a resistance-varying device

which controls power from a local battery,
and makes signals thereby. It is claimed
by the National Company that when the
erystal or electrolytic detectors are used all
reaponse given is produced by power received
on the antenna, the local battery being used
only to increase the sensibility of the detec-
tor, and the work of Dr. G. W. Pierce, as
well as of the company’s experts, ia pointed
out in confirmation of this wview, Mr.
Marconi also states that in addition to his
invention of the combination, including an
imperfect contact, he 18 also entitled to a
monopoly covering the use of earthed waves
for wirelesa telegraphy.

The Marconi re-issue patent was sustained
as to claims 3 and 5 against the De Forest
Wireless Telegraphy Co. in 1905 by Judge
Townsend. In that instance infringement
was determined mainly by defendant’s use
of the De Foreat-Smythe * goo " detector,
which was held to be a true anti-coherer
resistance-changing device. The bearing of
the earlier decision upon the present case
does mot seem very direct, except in that
Judge Townsend appeared to feel that he
was extending a liberal range of equivalents
to Marconi by placing the * goo ™ detector
within the coherer class.

The Lodge patent, No. 609,154, has in
ssue claima 1, 2 and 5, of which the first is
representative :—

“1. In a system of Hertzian wave tele-
graphy, the combination with a pair of
capacity areas of a self-inductance coil
inserted between them electrically for the
purpose of lEr«:nh:mgirlg any electrical oscilla-
tions excited in the system, and constituting
such a system a ra(ﬂ:.tm of a definite fre-
quency or pitch.”

The second suit, No. 31, upon Marconi's
patent No. 763,772, in which the rebuttal
testimony is not completed, alleges infringe-
ment of 15 claims of the patent, including
the following :—-

“ 8. At a transmitting station employed
in a wireless telegraph syetem the combina-
tion of a transformer whose secondary is
connected to an open cireuit, including a
radiating conductor at one end and capacity
at the other end, a vanable inductance being
included in said circuit, and whose primary is
connected to a condenser circuit discharging
through a means which automatically
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causes oscillations of the desired frequency,
substantially as described.

“10. A system of wireless telegraphy, in
which the transmitting station and the
receiving station each contain an oscillation
transformer, one circuit of which is an open
circuit and the other a closed circuit, the
two circuits at each station being in electrical
resonance with each other and in electrical
resonance with the circuits at the other
station, substantially as described.

“19. In a system of wireless telegraphy
the combination at a receiving station of an
oscillation transformer; an open circuit
comprising, in part, an aerial conductor
connected with one end of the primary coil
of the oscillation transformer ; a connection
from the other end of said coil to capacity ;
a variable inductance in said open circuit,
and electrical connections from the secon-
dary coil of the oscillation transformer to
a receiving instrument, battery, condenser,
wave-responsive device and a variable in-
ductance, substantially as and for the
purpose described.”

This i the United Btates patent of
Marconi on * four-circuit tuning,” and it
corresponds to the British 7,777 patent of
1900, which was sustained by Mr. Justice
Parker against the British Radiotelegraph
& Telephone Co. in 1911. The defence of
the National Company is said to be based
upon anticipations of the patent in the work
and publications of Tesla, Fessenden and
others,

Interrogatory Allowed.

In the Chancery Division on July 9th Mr.
Justice Eve had before him & summons in an
action brought by G. Marconi and Marconi’s
Wireless Telegraph Company, Ltd., against
the Helshy Wireless Telegraph Company,
Ltd. The action was to restrain infringe-
ment of the well-known wireless patents
granted to the inventor in 1900. Leave
was asked for by plaintiffs to administer
certain interrogatories as to the state of the
defendant company’s plant since an inspec-
tion was made of it by the plaintiffs. In
giving judgment, his Lordship said that but
for the fact that the Court of Appeal in a
recent case had refused to allow an interro-
gatory which he had allowed, he would have
entertained no doubt that the plaintiffs were
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entitled to put the interrogatory in question.
The plaintifis alleged infringement by reason
of an installation in Milton Road, Liverpool,
and an inspection of that plant was made by
the plaintifis in May last, He gathered
that the result of that was that the plaintiffs
were of opinion that there had been altera-
tions made in the construction of the instal-
lation between its erection and May, 1913.
They wished to know in what manner the
construction had been altered. It was
suggeated that such an interrogatory was a
fishing one and an endeavour to establish,
by means of an admission, that which the
plaintifis could not prove otherwise, and it
ought not to be allowed. His Lordship
thought, however, that in the present case
the facts were capable, and that the admis-
sions of the defendants would save a great
deal of time, trouble, and expense. The
interrogatory would be allowed and must he
answered within fourteen davs.

Apology to Mr. Marconi.

The libel action hrought by Mr. Marconi
against the Berlin weekly paper Die Welt am
Montag, has been settled by agrecment.
The responsible editor has undertaken to
print in his journal a etatement admitting
that it was not true that Mr. Marconi
testified before the American Commission of
Enquiry into the loss of the Titanic that
his company had sought to make money out
of that disaster—the libel of which Mr.
Marconi complained—and expressing regret
for publishing this statement. The state-
ment i8 withdrawn, together with the
inferences drawn from it by the journal.

The Share Market

Business on the Stock Exchange during the past
month has been on the smallest possible scale,
In the first place the strike on the Rand, which at
one time assumed wery serious proportions, eaused
considerable anxiety as to the ﬁ:litinn here should
the flow of gold from South ica be interfered
with. Fortunately these difficultics have, for the
time being at any rate, been surmounted.

The market for Industrials has been very quict
and there is little change in the pricea of the varions
Marconi Issues,

Ordinary, 3j; Preference, 3 ; Canadas, 10/-;
Spanish, §; American, 3.

D
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COMPANY MATTERS.

Marconi International Marine Com-
munication Company (Limited).

ConTiFvEn DEVELOPMENT oF THE Brosiwrss,

The 13th Ordinary General Meeting of the
Marconi International Marine Communication Com-
pany | Limited) was held on June 23rd at the offices,
Marconi House, Strand, Mr. Godfrey Charles
lsaacs, the managing director, presiding.

The Assistant Secretary (Mr. H. W. Corby)
having read the notice convening the meeting and
the auditor’a report,

The Chairman said : Gentlemen, Commendatore
Marconi has been obliged to remain rather longer
in the United Btates of America than he bhad
contemplated, and | am taking the chair in his
absenee, | assume that we may follow the usual
custon and take the directors' report and the
aconunts a8 resd. The report and scoounta are
before you, and you have seen—I am sure, with
some satisfaction—that the business of the company
continues to develop. The figurcs are pet out in
the direetors’ report, and indicate during this last

car & very subatantial increase in the receipta and
in the number of ships equipped ; consequently the
net profit shows a proportionate increase, amounting
to between £0.000 and £10,000 over that of the
preceding year.  One of the itema which is of par-
ticular interest, 1 think, is that of the ships® tele-
grams traffic and subsidica, eto., the revenue from
which during the past year has exceeded £100,000.
The number of ships equipped up to the end of last
year was O80, and to date it has reached 886, and
s atill continuing to increase in much the same
ratio,

We are conducting a busineas which has an im-
mense organisation, and which serves a very valuable
purpost to the mercantile marine. 1 do not know
that there is another indusirinl business which playa
a more important part in the world than does
wireless telegraphy on ships at sca. During the
past twelve months there were & very large number
of instances where it is more than probable, in past
times, when there was not wirelees telegraphy, that
many ships would have sailed from their Furu and
would never agaln have been heard of,  [n practi-
cally all cascs where wireless telegraphy has been
employed not only have all the parsengers been
saved, but the ships themselvea, [ do not know
yet what part wireleas telegraphy may play in
reducing the cost of insurance to ship owners. It
seema sell-evident, however, that it will do so, for
whereas in the past a number of ships would have
been total losses, in very many instances—in fact,
I think in every instance where s ship has been
fitted with wireless telegraphy during the past year
—Dboth ships and cargo have been saved,

LenistarioNn Resrecrivg WiRELEss TELEGRAFHY.

There has been a considerable amount of legisla-
tion during the past year in nearly all countries
which have a& mercantile marine pmviding that
ships should be fitted with wirclesa telegraphy.
There has been & certain limit to which this law
applies. In most cescs it touches only ships
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carrying 050 ns or more, whether they be
mm’.g;m and crew or crew alone. [ think myself
that this is likely only to be & beginning of such
legislation, and that sa time goes on we shall find

that the law will be made to apply to every ship
that safls from a port. Personally, I cannot see
why it should not be so, for whether there be 50

persons on a vessel, or 25 or leas, it seems to me that
chmbanmumndﬁ.ﬁndingm}imnf
those who leave port, it a be applied in every
instance. In this country we are ing similar
legislation. Exactly what line it will take I am
not yet in & position to advise you, but I contem-
Ell:m that it will go rather further than that which

so far been enacted in other countriea, I do
not think there is anything more I can usefully add.
I shall be very pleased to answer any guestions
which shareholders may desire to put to me, and in
the meantime 1 will propose, ** That the report of
the directors submitted, together with the annexed
statement of the company’s accounts at December
d1st, 1812, duly audited, be received, approved, and
adopted.™

r. Honry B an Baonders—I| second that.
[ am sure that the sharcholders are all satisfied with
the progress which the company has made during

the YOCar,

Tl!l,:nmn-tinn was carried unanimously, without

dhé;miq“ H Riall Bankey, R.E. pored

tain Hen j ey, R.E, pro —
o Thrt Major Er:mual Flood ];rl.!t. nndli{r. Alfonso
Marconi, the retiring directors, be re-elected
directors of the company.” He remarked that
Major Flood Page and the company had grown up
almost together, and they were all very sorry that
that gentleman was not with them on that ocoasion.
He had been seriously ill for some time, but they
hoped that he would soon be among them again.
As regarded Mr. Marconi, his name was quite auffi-
cient to enaure his re-election.

The Chairman formally seconded the motion,
and, having declared it carried unanimoualy, said :
—1 have now to move, * That the remuneration of
the directors for the year 1813 shall be the sum of
£1,000, subject to such further sum, if any, as may
be determined at the next general mesting of the
nnmpu.n}r.

Mr. Alfonso Marconi seconded the motion, which
was carried unanimously.

The Chairman—It is pow my plessure to pro-
poas, ** That & dividend at the rate of 10 per cent.
for the year ending December 31at, 1912, on the
204,066 ahares issued be paid on July 31st, 1013, to
the members who are on the register as the present
holders thereof.”

Mr. Baunders seconded the resolution, which was
carried unanimously.

Mesers. Cooper Broa. & Co. were re-elected
auditors for the ensuing year.

Share Issue.
The following circular was issued on July 11th :

* During the past few years the business of the
Marconi International Communication Co., Lid.,
has undergone rapid expansion, as is clearly
shawn by the following figurvs, which bave

=
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been extracted from the Annual Reporis to the

Shareholders :
Y T Iﬂhipph Traffic Dividend
BAT. o
H'I‘:tﬁ:nl, BRavenue.
£ a6 d.

1810 250 40,535 16 8 59
1811 350 84,185 14 8 T9%
1912 580 100,326 3 10 | 109

" The number of shi
686, the installations
Company.

“ At the present time the Company have large
orders in hand. and much fuﬂhlz: Euninm- lics
ahead. Further capital outlay is consequently
necessary, and in order to provide the itional
funds required, the directors now offer to the
shareholders 102,028 shares of £1 each (part of the
total unissued balance ol 145,844 shares) at the
price of £1 5s. per share in the proportion, so far as
practicable, of one new share to every two issued
shares. The Spanish and General Wirclees Trust,
Ltd., have bound themselves in consideration of a
commission of 1s. Ad. per share on the whole issue,
and an option over the remaining 43,918 unimued
shares of the Company at the price of £1 Sa. per
share, to take up at the same price any of the
sharre now offered which are not taken by the
shareholders, or those in whose favour they re-
nounce their rights.

" Marconi's Wircleas Telegraph Co., Ltd., who
by virtue of their holding in this Company arc
entitled to an allotment of 84,306 of the above
shares, have made arrangements for passing on the
benefit of their allotment to their own shareholders.

* A special settlement on the London Btack
Exchange will be applied for in due course.™

Applications had to reach the Cn:'npl.n]."l
B-.nf.ern by July 18th.

equippad at this date is
ing the property of thia

Compania Nacional de Telegrafia
Sin Hilos

ing the past year the Compafia Nacional de
Telegrafia Sin Hi quietly concentrated their
efforts upon the development of wireless telegraphy
in Bpain. In their annual report the Directors
refer to the successful completion of seven of the
first of eight long-distance stations in Spain
and the Canary [slands. Further proposals have
been submitted, and are now under the considers-
tion of the Government, with the object of extend.
ing the original scheme.

Favourable opportunities exist for the extenaion
of the wireless tal pervica in the MNorth
African territory n||:|gll.'D ipaniah influence, and the
company have entered into negotiations with the
Htate rimenta concerned with & view of
eatablishing in North Afriea stations that will be
capable of conducting all classes of communication.
Steady progreas is being made with the erootion
of the stations comprised in the second group.

al7

The Cadiz and Vigo stationa are working satis.
factorily, and traffic through these stationa con-
tinuea to inorease daily. The Spanish Ooast
atations have suffered somewhat in oompetition
from stations on the French Coast, but it is hoped
that & satisfactory = ment will be made
shortly, and that the disadvan under which
the Spanish Coast stations have hitherto been
wor will be removed. The Baroelona and Boller
stations are also working excellently, and with the
opening of stations at San er, Finisterre,

aga, Cabo de Palos, Huelva, ete., traffic receipts
will increase very appreciahly.

Wireless phy has again demonstrated to
the country ita reliability as & means of communi-
cation from shore to shore. The latest demon-
stration was afforded by the breakdown of the
Canaries cable. During that time communication
between the Peninsular and the Canariea was
earried on through the Marconi stations, and so
reliable waa the service that s petition has been
granted with & view of making this wireless service

& permancot one

The State Department are at E&unt illi.bg
with the English and [talian t and dem
hing t

Departments with a view of eatablis
communication botween the east coast of Spain
and Italy and Aranjuez and Vigo and this country,

The refers to the demonstrations carried
out in Bpain with the Marconi portable wirelesa
telegraph station in 1812. Some of the demonstra-

tions were witneased by their Majestios the King and
and Queen Dons Maria Christina, and high inln
of the Government and the Army. ials were

conducted between Madrid, La ranja, Eurg'm,
and San Bebastian, and the resulta were so aatis-
factory that the War Office, by Roysl Order,
arranged to purchase two stationa.

In eddition to this the ocom have also
pecured orders for equipping ?mm{thu Spanish
Navy, among which may be mentioned the Princess
dr Asturias, which haa equipped with a wire-
less telograph station. The official tests of this
atation gave excellent results. The company have
also installed & 15-kw. station on the srmoured
cruiser Espana, and tenders have since been
submitted for the remaining shipa now in course
of conatruction for the Miniatry of Marine.

The mmpuni,r succeeded in obtaining all the
orders for wireleas telegraph = tus placed by
the Ministry of Marine during the past yeax

Compagnie Frangaise Maritime and
Coloniale de Tél&graphie Sans Fil

The annual report and secounts of the Com.
pagnie Francaise Maritime ot Ooloniale de Télé-
graphie Hans Fil were presented at the annual
meeting held in Paris recently. A dividend of
_ 10 per cent. waa paid on the ordinary shares, and
10,150 frs. was added to the reserve. The scope
of the company haa mmi:lauh-:lg increased, and in
order to enable it to carry on its operations in a
- wider sphere it has become neccasary to increass

. the capital, for which the necessary armngements
have been made,
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CONCERNING RECORDS
g HE following is & copy of a letter
signed by Mr. Godfrey (. Isaaes,
managing director of Marconi’s Wire-
less Telegraph Co., Ltd., which appeared in
the Electrician on July 18th last :—

“In your issue of the 1lth inst.,
page 5567, you say that yvou understand
that a record has been created by the
Goldschmidt system; the station at
Hanover, equipped with 150 kilowatt
Goldachmidt Alternator, has been able to
transmit to Atlantic City in the United
States, a distance of about 4,000 miles.
May I point out that this is not quite
accurate ! The distance between Hanover
and the Tuckerton station, Atlantic City,
is 3,385 nautical miles, and I think it will
not be disputed that the station at
Hanover only sent out the lettera** PAX,”
which represent the call letters of the
station, and that the Tuckerton station
did not reply. You will appreciate, I am
sure, that there is a great differepce
between a station receiving the call signals
which it is awaiting and its being able to
receive messages in code or otherwise,

“ The fact, too, that a machine is able
to send out for two or three hours on three
consecutive days station call letters, after
which it is moved to Berlin for repair
(which I think you will find will also not
be disputed), is very different from a
machine being able to work continuously
day and night, week after week, and
month after month, in aendm_q and re-
ceiving messages, which is what would be
demanded of it in conducting a commercial
service. May I also point out that, given
that the call signals “ PAX " were sent
from Hanover to Atlantic City, and were
received there by the Tuckerton station,
this would not comatitute a record, for
some years ago Mr. Marconi received
sigmals at Buenos Aires which were trans-
mitted to him by our Clifden station, a
distanee of over 6,000 miles, which
achievement was reported in the Electrician
on October Tth, 1910, on page 1085, by
the following parnrrraph —

It1s announced that Mr. Marcon, who
has recently landed in Argentina, has
notified Marconi’s Wireless Telegraph
Company of London that he has suc-
cessfully accomplished wireless ecom-
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munication between Clifden (Ireland and

Buenos Aires, a distance of 6,000 miles.
The Editor's comment on the sbove

letter is as follows :—

** In the note to which reference is made
we did not suggest that the performance
was a record as against other aystems. We
merely meant that it was a record so far
as the Goldschmidt system was concerned ;
but perhaps we ought to have been more
explicit.”

Berne Notes

Tue Convextion.—The International
Convention, which was signed in London
on July 5th, 1912, came into operation on
July 1st last.

The convention provides for the organi-
sation and control of the wireless services
on ships. Two of its most important
requirements are that there shall be a con-
stant wireless watch on all ocean-goi
passenger steamers, and a free interchange
of communication between ships and coast
stations. (The Convention ia published in
full, together with the service regulations, in
the YEar Book orF WineLess TrLEGRAPHY
Axn TELEPHONY, 1913.)

Among the countries which have already
ratified the Convention are Denmark, Eqvph
United States of America (with a slight
reservation), Holland, Russia, Belgium,
and Belgian Congo.

ApPoINTMENTS, ETC.—The Herne Bureau
has been informed that Mr. Alfred Massé
has heen appointed by the President of the
French Republic Minister of Commerece,
Industry of Posts and Telegraphs.

Mr. G. A. A, Alting von Gensau has been
appointed Director-general of Posts and
Telegraphs for Holland in succession to
Mr. G. J. C. A. Pap.

Mr, J. J. Btieltjes has decided to retire
from the office of Chief of the Department
of the Posts Telegraphs and Telephones of
the Dutch East Indies; he will y down
his duties on August 3rd.

Star1088.—The Minister of Marine at
Athens has reported to Berne (Circular 48)
the opening at Salonica of a Greek coast
station for official service.

A public service station has been opened
at lisbon. The range of the station is 350
kilometrea, wave-length 600 m., call letters
C.R.F, coast tax 40 eentimes per word.

UNIVERSITY OF MICHIGAN
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A "Hero” of the Siege of Adrianople

HIS month we are able to give our

I readers a photograph of the splendid

cart set which did such historie work
during the siege of Adrianople.

Before the outbreak of the Balkan War,
this station had been sent by the Turkish
Government, for experimental work, to the
plains outside the city; but when the

messages by * jamming.” Their efforts,
however, were unsuccessful ; in not a single
attempt did they succeed in their purpose,
and it is reckoned that some half-a-million
of words safely reached the Turkish metro-
polis from Adrianople. This is a splendid
feat, for the distance between the two cities
is over 130 miles, and as the station 18 only

hwy B

N *

S

i

Turkish Soldiers with their Marconi Porfable Wireless Station in Adrianople before the Siege.

advancing Servian and Bulgarian hosts
instituted a state of siege, it was taken
within the city walls. It became the only
means of communicating with the outside
world ; not onee did it fail during the whole
of the 153 davs that the siege lasted., Con-
stant messages were sent to Ok Meiwdan, the
chief station of the Turkish Government,
which 15 situated in the environs of Con-
stantinople. The beleaguering armies en-
deavoured their utmosi to tamper with
the communication, and with this end in
view set up eross nt.nlintm, which were to
intercept the waves and to nullify the

a 1i-kw. cart type (which, it should be
remembered, is not supposed to do the work
of, or be as powerful as, a properly installed
land station, however serviceable it may be
for campaign work), it demonstrates the
fact fairly conclusivelv—nor is this the only
instance, rather it is common knowledge
among all who have had to work with
Marconi apparatus—that the Marconi sta-
tions can alwavs do more than they are
actually gnaranteedto do, whilsthe accuraeyof
the parts and the excellence of workmanship
enable them to stand a strain which less
well-made apparatus would be unable to bear.

UNIVERSITY OF MICHIGAN
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Wireless Telegraphy in Nature

By H. W. VENTON

IRELESS telegraphy is as old
Wﬂ-ﬂ the hills. Long before man

inhabited this earth the secret of
distant communication without the medium
of wires was already known to some of the
inhabitants of this planet. And this com-
munication did not depend upon the power
of vision ; for, in the vast majority of cases,
it was possible where the two or more

™

Head and Anlennae of Male Gnat

communtcants were far removed from each
other and where it was quite impossible for
them to see each other. In the insect world
wireless telegraphy appears to have been in
use as long as insects have been in existence ;
indeed, scienge has recognised that Mr.
Marconi has been anticipated by these tiny
creatures by the fact that it has named one
of the principal parts of a wireless installa-
tion after one of the organs of the insect.

The * antennm ' of a wireles: telegraphic
apparatus, of course, derived its name from
the antennme of insects.

It is very remarkable, too, that both the
mechanical and the natural antenne seem
to possess the same functions.  The function
of the man-made antenne is to ** pick up "
the electrical waves; and the function of
the antenne of insects 18 also to pick up
waves, though whether these be electrical
or not in character has not, as yet, been
absolutely determined.

Those who are unacquainted with the
habits of insects would doubtless be surprised
at some of the incidents connected with the
communications between distant individuals
which have been absolutely established. As
an illustration of the manner in which certain
butterflics and moths can make their
presence known the one to the other, I will
mention a httle experiment which 1 tried
some time ago, and which anvone sufficiently
interested may repeat for himself. I had a
good specimen of a live female emperor
moth, and having heard of their alleged
power of attracting males of their species,
| put her into an ordinary two-pound jam
jar and tied a piece of net over the top. [
then went to the edge of a wood not far
distant and set the jar upon the grass. |
had not long to wait. In less than three
minutes I saw something fluttering above
the jar, and in another moment a beautiful
specimen of a male emperor moth was
serambhing over the net in an endeavour to
get within, In about a nunute longer another
male had arrived, and in less than a quarter
of an hour there were five blindly endeavour-
ing to force their wav inside.

It 18 practically certain that the power by
which this communication is effected resides
in the antennw. In nearly every instance
it 18 the male insect which 15 attracted from
incredible distances to seek the female,
And when the antenna of the two sexes are
examined we find a remarkable difference

UNIVERSITY OF MICHIGAN
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between them. The antennw of the male is
nearly always more elaborate than that of
its mate. It has generally a great many more
branches and these branches are very much
more finely divided than those of the female
insect, besides which they are covered with
innumerable tiny hairs, in most cases more
delicate than the finest cobweb. From these
facts one would judge that the antennm of
the male insect is & most delicate receiving
instrument, by means of which the faintest
waves emitted by its mate are picked up.

Head and Anfennae of Female Gnat

Whether or not these waves are emitted by
the female antenne it is difficult to deter-
mine ; the whole question of distant insect
communication is, as vet, unsolved.
Accompanying this article are two illus-
trations showing the head and antenne of the
male and female gnat. The difference
between them is exceedingly striking, and
the fact that these insects seem to possess
the power of distant communication to a
remarkable degree, combined with the
extreme difference in the antennm, seema
distinetly to point to the fact that they are
the external organs of a wireless telegraph

plant similar in many respects to that used
by mankind.

During recent years remarkable dis-
coveries have been made with regard to the
capacity of animals, including, of course,
insects, to generate electricity ; and it will
not do for us to dismiss from our minds as
utterly incredible the possibility that the
waves received by the antennse of insects
are electrical ones. As an instance of the
electrical susceptibility of insects it may be
mentioned that glow-worms are exceedingly
responsive to atmospheric electrical disturb-
ances, Some time ago a gentleman who
kept a large number of these little insects in
his study noticed that on the approach of a
thunderstorm their light became brilliant,
and that it could be seen, even in weak
daylight, which is very unusual. There is
s centipede which 18 named eleciricus on
account of the fact that it 18 able to emut
electrical discharges ; and among the higher,
or rather larger, animals there are some
which have complete storage batteries inside
them. There are many fishes which are
able to render themselves almost immune
from attack on account of the fact that they
can give severe shocks to an enemy seeking
to destroy them ; and not only is it possible
to measure the voltage of the discharge, but
it is .also equally possible to Lght small
elactric incandescent lamps for & minute or
two at a time, by connecting wires to the
negative and positive portions of their
bodies.

It is, of course, quite possible that insect
* telepathic "' communication may be non-
electrical in character, and may be due to no
special sense, but to one of the five senses
known to us developed to a hypersensitive
degree. Indeed, in many insects these
organs appear to be organs of hearing; for
the antenne wibrate to a tuning fork of a
particular note. But this does not invalidate
the assumption that the antenne of insecta
are comparable with those of a wireless
plant, for, whatever these organs are for,
th? are to ** pick up " waves of some kind ;

during recent years science has come

to regard all kinds of force and motion,=
whether it be electricity, sound, light or
heat, as the result of wibrations, the only
difference between them being in the length
of the wavea of which they are the mani-
festation.
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Australasian News

New Use ror WIRELEss.—An unusual
use was made of the wireless installation of
the steamers Maheno and Wimmera during
recent heavy weather in the Tasman BSea.
The Maheno was proceeding to Auckland,
and the Wimmera was going in the opposite
direction. A message was sent from the
Wimmera asking the Maheno if there was
a doctor on board, and as Dr. Scott, a
passenger from Tasmania, was travelling on
the Maheno, & reply was sent accordingly.
Then the instruments began to work, and
there came to the Maheno news that Captain
Entwistle was not well, and some particulars
of his aymptoms. Dr. Scott supplied the
Maheno's operator with a prescription which
was despatched to the invisible Winmera.

w * -

Houvgrs or Working.—According to the
Sydney Sun, the purser of the American
mailboat Venfura complained recently about
the closing of the Sydney Station on Sundays.
*“ We got into communication with Sydney
and Brisbane on Thursday last,” said Mr.
Baker, * and spoke to both stations daily,
But, when we were approaching Sydney on
Sunday, we sent a wireless inquiring about
atmospheric conditions, and, to our surprise,
Sydney station replied to the effect that the
station was officially closed on Bundays, and
that no messages would be sent to the
Ventura or any other vessel. * This is a
muost serious state of affairs,” continued Mr.
Baker, ' for accidents will happen on a
Sunday as well us any other day. It is to
be hoped that if ever a ship is in trouble off
the coast, and within range of the Sydney
atations, that the operators will not be so

officious.”
* L L]

Goop WoRrk ox THE “ZEALANDIAY—Some
fine performances have been achieved by
the wireless station on the B.M.8. Zealandia
recently. On the voyage to Vancouver
from Auckland messages were sent to
Svdnev, 1,104 pules: Wellington, 1,000
to 1,200 miles; RMB. Marama, 1,100
miles ; Suva, 1,189 to 1,785 miles : Awanui,
300 miles (received messages at 1,800

miles) ; Sonoma, 1,575 miles; Triangle
Island, Vancouver, 1,200 miles. On the
outward voyage from Vancouver some of the
longest distances covered were :—Trangle
Island, Vancouver, 2,250 miles; Estevan
Point, Vancouver, 1,863 miles; Honolulu,
1,200 miles ; Suva, 850 to 1,000 miles ;
Wellington, 1,100 miles; and Sydney,
1,320 miles. A message was also received
from Triangle Island, Vancouver, when the
steamer was 3,090 miles away. This is a
record for a low-power station. During
the whole voyage the Zealandia was kept
informed of all the latest news by wireless,
and not & day passed without the vessel
being within range of some station or vessel.
* * *

Duren East Ixpigs Stations.—Rapid
progress is being made in the Dutch East
Indies with the erection of wireless stations,
and these will prove most useful, especially
as many steamers trading there are now
fitted with wireless. The most powerful
station in the Dutch East Indies is at
Sabang, an island and coaling station north
of Sumatra, with a minimuam range of 1,000
miles, which brings it within reach of Colombo
on one side and Batavia on the other,
Other wireless stations have been installed,
and are now working at Batavia, Sitoebondo
(East Java), Koepang (the capital of Dutch
Timor), and Amboina (Moluccas), while a
gixth one is to be erected at Menado (Celebes).
Menado is connected by cable with Macassar
and Java, and as the stations at Amboina,
Koepang, and Bitoebondo are inter-con-
necting, they will bring the eastern parts of
the archipelago in regular wireless communi-
cation with other parts of the world. Apart
from the above Government stations, the
Roval Duteh Oil Company has wireless
stations at Balik, Papan, and Samarinda
{(Bornew). The Royal Packet Company’s
new steamers, Tasman and Houfwan, will
hoth be fitted with wireless, and this is
likewise the case with several of the com-

ny s steamers crading i the eastern part
of the Indies, so that travellers to Java will
practically remain in continuous wireless
contact with the rest of the world,
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Maritime Wireless Telegraphy

The oldest steamship company in Great
Brtain and Ireland s the City of Dublin
Steam Packet Company, which was estab-
lished in 1823,  Four of its twin-serew mail
steamers, the [Mlster, er.':i'ﬂ, Munste ( g8 and
Connauyht, are employed under contract with
His Majesty’s Government in earrying the
mails between England and Ireland. They
are fine vessels, each with a length of some-
thing like 370 feet, and a gross tonnage of
over 2600 tons. The engines are twin-
screw, and the boilers are capable of develop-
ing 9,000 h.p., which gives the vessels a
specd of 24 knots.  The vessels are flush-
decked, and have, besides the usual accom-
modation for passengers, a splendid reading
saloon, a ladies” drawing-room, and a smok-
ing-room. The first-class accommodation is
all anudships, but the eabing for the second-
class passengers are equally well placed and
roomyv. Each of the vessels s lighted
throughout by electricity, and the fitiings are
0or a8 iu.'l.H]] a sceale as ']um‘ of the modern
liner. Everyvthing that can be thought of
has heen installed for the convenience of the

The * Connaught,”

passengers, and, as an instance of what auch
convenience includes, mention may be made
of the post-office which s installed in each
of the ships, with a staff of forty sorters,
who have large and commodions offices set
apart for their special use.  Kach of the ships
is fitted with the latest type of Marconi
installation. This, by the way, calls for a
special remark, as by a regrettable oversight
the vessels had been omitted from the list
of ship stations appearing in the Year Book
of  Wireless  Telegraphy and T#I-r";.l.ﬁrmlll‘.—.
Readers who are anxious that their list shall
be as complete as possible will do well to
make a note of this fact in their volume.
* * =

A dispateh from New York dated July 2nd
states that practically all the ships then in
port have been equipped with wireless tele-
graph apparatus in compliance with the Act
recently passed by Congress, and which came
into effect on July lst. The new law re-
quires that all freight steamships, foreign and
home,  touching at American ports, and
carrying more than fifty persons in their

—_ =

awmd by the E'n"u aof Dublin Sfeam FPackel! Company.
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crew, shall be equipped with wireless appa-
ratus. The law also makes 1t necessary to
have two operators on hoard, so that the
wireless apparatus will ne ¢r be without the
service of an operator.

L # &

The Northern Navigation Company of
Midland, Ont. (("anada), of which Mr.
James Plavfair is the President, is one of
the most important lines plving on the Great
Lakes, heing particularly known for its
excellent passenger service. On June 2nd
the new 6,000 ton flagship of the company s
fleet was launched at Port Arthur, and
named the Noronic. Every modern 1m-
provement will be embodied in her design,
imcluding a wireless telegraph installation
Her dimensions are : length over all 385 ft.,
moulded breadth 52 feet, and moulded
depth 28 {t. 9 in., and there are six decks.
The Noronie will sail between Sarnia, Sault
Ste. Marie, Port Arthur, and Duluth, con-
necting at Port Arthur and Fort Wilham
with the Grand Trunk Railway.

£ B E

As an instance of the striking advance n
the conditions of Br.tish- Australian shi pping,
it 1# worthy of mention that the connection
of the White Star Line with the Australian
trade has been a long and honourable one.
Commencing with saling vessels somewhere
back in the sixties, it has, within recent vears,
been developed by vessels of the largest type
in the trade. Within the last twelve vears
the development has been  phenomenal
through the introduction of such magmficent
vessels as the J1frie, Medic, and Persic (12,000
tons), Hunie, and Sweeie (12,500 tons), and
on July 24th the biggest steamer ever dis-
patched south of the line was sent by the
White Star Line on her maiden vovage to
Svdney. This was the Ceramic, an 18,5(0-
ton, triple-screw, Harland and Wolff-built
steamer, which left Belfast on .|1Il_'l.' Bth for
her trial trip. The Cermmic is armed, and
ia the first liner on which firing practice
has been actually carvied ont.  The guns are
two in  number—4.7  quick-firers. They
throw a 45-1b. shell a distance of six nmules.
It is the intention of the White Star Line to
mount guns in all the.r vessels emploved in
the regular Austrahan trade. The new liner
is of the following dimensions: Length
averall, 674 ft. 9 in.; breadth extreme,
69 ft. 3 in. ; depth to upper deck, 48 [, ;
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indicated horse power, 9,000 ; gross tonnage,
18,481, The Ceramie has been built on the
latest and most approved principles, with a
double bottom extend:ing right fore and aft,
and with twelve transverse water-tight
bulkheads carried to the upper deck. To
describe her spacious accommodation, her

A corner of the Wireless Telegraphy room
an the = Ceramic.”

artistic decorations or her life-saving apph-
ances would soon exhaust the space at our
digposal ; therefore we will content ourselves
with the statement that she 18 equipped
with a 14 kw. Marcom station.

* * *

The application of wireless telegraphy to
the Mercantile Marine has scarcelv ever
ii|1]JL'4'.:;a|.'|,1 itself with =uch foree as it did in
the Mersey on July 11th, when the King
and Queen opened the new Gladstone Dock.
The HEH'I_‘I-'H_']I.' on which their ."-Tli.iE.‘-!-tit‘ﬁ
looked when they embarked on the GGalatea,
the Dock Board tender, was indeed
unparalleled.  There were 1089 ships in
review, which were of a sross tonnage of
225,000, and the two lines made a total
length of 10 miles. There was the gant
Muauretanii. r{’ll.i:l_'l.' to sail on the following
dav ; there were other great liners on either
side of her, including the s.s. Ceramir,
which had only arrived in the Mersey that
week for her maiden vovage to Australa,
The Ewpress of Ireland had her passengers
on board, and left for Montreal half an hour
after the close of the review. Arriving
alongside the Mauwretania, the King and
{hueen went on hoard and inspected the
The'r Majesties  visited every
quarter of the ship; they spent nearly an
hour on boaed, and took tea there.

Vit
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A Pawn in the Game

(Serial Story)
By BERNARD C, WHITE

CHARACTERS IN THE STORY.

Cuarres BuMMERS.—Inventor and engineer. Son of the Vicar of Sotheby. and affianced to
Gwen Thrale, daughter of the aquire. His most recent invenfion is an atrship worked by
wireless, whioh ia likely to revolutionise aerial warfare. Negotiations are prooeeding wilth
the War Office for its purchase from the inventor,

Gwexn TaraLe.—Charles Summers’ flancée, @ bright, intelligent and oriqinal girl, the idolised

danghter of the squire, and secretly a member of a Fabian Society.

coares Summiers

to teach her *' wireless,” and soon becomes a proficient operator and a bit of an enqineer.
Dose anp Suk.—Pedlars, for ever un the prowl, and the universally recognised purveyors of
village gossip. They are discavered and * tapped ' by——
M. Dveoxt AND HERR BeuLNER.—Foreigners, making o prolonged visit to England. Osten-

#ibly they belong to the leisured and wealthy olass : but in reality they are secret agents for
a forewgn Government sent over lo Enqlundjnr the purpose of securing malitary or naval

secrels.
of the airship's plans.

CHAPTER V. (continued).

“ Oh, Mizs Gwen, but she was very kind
to you. Bhe said, * Miss Thrale mixes in the
highest society, you know; quite the
highest. I understand, and from a very good
source, that a nobleman has offered her his
hand and that she has refused. Miss Thrale
heas rather peculiar ideas, not peculiar but
just up to date, though a little difficile,
you know. But I don't understand modern
times. Girls are all skimpy skirts and
thin ankles, they swing walking sticks,
and they talk like men. Miss Thrale talks
like & man sometimes—but there! What
her mother would say, poor dear, if she saw
her now, [ can't think! Mrs. Thrale was a
great lady, and she ocarried herself like a
great lady. I never saw Mrs. Thrale in
anything but a grey silk ; her dresses always
swept along the ground, and they took yards
ot stuff. She gave me one once which
she said was no use to her. It made me a
beautiful best dress for many years, when I
was slimmer. It was the best | ever had, and
after 1 had finished with it aa a dresa it made
me two nice silk pel;tnmntu But Miss Thrale's
dreases | why there's hardl enough stuff in
them to make a duster. But she is a dear
young lady, so kind, so pretty; she always

Their attention iz directed to Summers’ work, and they defermine to get possession

asks me after my sciatica, and sometimes
she brings me roses from the Hall." Still, I
can nof make out why she should throw
herself away on that young man at the
Vicarage.'——But there, Hluhrn]a,"ﬁmll '
remarked Dupont, ** you don't wish to hanr _
all the bavardage of an old woman. I will
refrain from repeating the comments of so
silly an old thing on your personal affaire.”
“No, Mr. Dupont, don’t stop, pléase,
Do tell me. What did she say about Charles *
I know the villagers think him very queer,
and they think me queerer still to be engaged
to him. But all that 18 unofficial, whereas
old Mrs. Bundross is the mouthpiece of
such important local associations as the
Mothers’ Meeting. I don's go to Mothers’
Meetings, and if I did I shouldn't get at the
opinion which prevails there, so I'm simply
dying to know what she said about Charles.”
n%t‘nll Miss Thrale, here we are at the
'Cﬂvunt-rj',' and we must go out. But after-
wards I will tell you if you want to know.”
* Oh, what & pity! The conversation was
so interesting. | wish the * Coventry ' were
ten minutes further on.”
“ Never mind, we will continue the k-
toire snfime after dinner. It will go nicely
with the dessert. But I hope I am not com-
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promising Mrs. Bundross in your eyes. [
can assure you she was very nice and very
confidential, and I feel myself a little of the
grogsier to give away her confidences ; but,
after all, what she said to me I expect she do
tell to everybody, so 1 think there shall be
no harm done.”

“ No, no, of course not. [t does not
matter a straw what the dear old thing thinks
or what she says. It only amuses me. I am
very curious to hear what she thinks of
Charles.”

“ Well, you see, Miss Thrale, I promise
you to do that, but we will eat for our health
and drink to your health first.”

By this time the cabmen had been duly
paid, and the couplets of the party reunited.
They made their way, an animated group,
into the restaurant, and under the leadership
of the Bohemian supped d¢ la Bokéme. The
toast of the guest of the evening was duly
proposed and drunk with much applause,
and the conversation, which at first was
general, became more and more intimate,
till at last the party divided itself into two

ups, the Bohemian and his “ amies "
talking art and Fahianism in excited under-
tones, and Herr Beulner, Dupont, and
Gwen making another little group at the head
of the table. A moment when the conversa-
tion lapsed was taken advantage of by
Dpont to continue the dissertation on
Mra. Bundross's views.

“ Ah, I said I promise to tell you Mra.
Bundross on Mr, Bummers. Here it 18" and
he entered into a brilliant exposition of his
subject, so brilliant that Gwen and Herr
Beulner were convulsed with laughter. It
made the oaken panelled room gay with mer-
riment, and many were the curious glances
thrown at this odd party by the diners at
other tables. The talkers themselves were
oblivious to all this. They were too much
engrossed in their subject.

** Oh, Miss Thrale, the old grue do tell the
most curious tales about the workshop of
Mr. Summers. Bhe do say he in league with
the Devil. That he makes a wonderful Emnn
Whu:h he plays on for hours and hours.

“Oh, how funny!” ejaculated Gwen.
* Fanc_',r Charles playing on the piano for
hours and hours. [ can as soon see him
making mince pies. He has no more music in
him than an owl. You should sit behind him
in church and hear him sing hymns and

yvou would soon realise how tar off the mark
r Mrs. Bundross is. But [ expect she has
eard tales of Charles’s invention. He's
wonderfully clever at Wireless, and has
rigged up a special machine of his own,
though I did not know it was talked
about in the village. How do people find
these things out ¥ They must spend all
their time in watching the movements of
other folks.”

* Ah, wireless, that iz it, Miss Thrale.
Mrs. Bundross say that he do take up the
new invention, and that he has ngged
himself up a te]ag;raph pole which is the
most absurd thing you ever saw, She says
there are two masts and some queer bits of
wire which don't do nothing, and she thinks
that he really intended to make a telegraph
line and found he could not do it, so left it
off in disgust.”

* Oh, that's it. Those are the serals she
is thinking of. They do look rather stupid to
people who don’t know anything about 1t.
But Mrs. Bundross is all wrong about not
succeeding. Charles can get messages from
Poldhu, and on one occasion T know he got
news from Constantinople. But he said that
that wasa ** freak " | don’t know what it all
means, but 1 think it shows he knows his
business,”

“0Oh, that is really interesting, Miss
Thrale, for our friend Mr. Beulner here #'y
connail. Of course, he studied it in Germany.”

““Yes, Miss Thrale,” remarked Beulner,
* but I was not satisfied with it, and as I had
the opportunity of coming to England with
Dupont, I came with the idea of learning
something of Marconi. Of course, [ have
read up all about it, and I have now fitted
up & little place at Hampstead, but my
station is not very powerful, still I think it
would reach to Sotheby. Isuppose you could
not get Mr. Summers to communicate with
me It wonld be such fun. It would give me
practice, and I would learn more after a
conversation with him than I could by
simply receiving stray messages.”

“Well,” said Gwen, “ I'm sure Charles
would be delighted to communicate with
you. I will tell him all about it, and perhaps
he will.”

* But then, Miss Thrale, I'm not quite
surc of the new system, and although 1 know
much about it in theory, in practice I am not
so certain. I wonder if he would come to my
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place and see my apparatus, or, better still
—but I don’t know whether I am asking too
much—if [ were to see his ! 1 could rig mine
up on the same plan, and that would make
t-lfin.ga much more simple."”

“ Well, I do not see why it shouldn't be
done. I am sure Charles would be delighted
to help you. Why don’t you come down and
see us one day ! You know the neighbour-
hood. Say one Saturday afternoon, and you
could go over things together.”

** And then,” chimed in Dupont, ** perhaps
one day Mr. Summers would do us the
kindness to make the exposition of his
airship. Oh, yes, Misa Thrale, we know all
about it, because we saw it ourselves. We
gsaw it sail across the heavens, and Mrs.
Bundross do tell us that it was Mr. Summers’
airship. Oh, it was magnificent. [t was
towt d fait un objet féerique, I am dead with
envy to see the beautiful airship again.”

“ Yes, it's a splendid idea! We'll get him
to send it off again. Charles loves to show
things to people who are really interested,
and there are so few of those that any who
come his way are welcome. You will be
doubly so0, for Herr Beulner can tell him all
about wireleasin Germany; Iam sure he would
like to know more about the ins and outs of
it. 8o why not fix up for Saturday week 7 |
don’t think he's busy then, and the evenings
are still long enough to practise in the open.
I will tell him you are coming.”

* Oh, Miss Thrale, that is very gracious of
you ; vou have already been kind. Now you
add to your kindness. We will not forget,
and we will be there as you say ; but now we
have talked long enough. We have tired you,
I am afraid, and unless we get you a taxi now
you will tire your friends, for it is nearly
half-past eleven, and they will be thinking
you lost in London, or killed by the motor
‘bus. Gargon, fais venir un faxi.”’

With that the party made preparations to

Courtesies were interchanged, the
invitation and acceptance of Gwen's appoint-
ment were renewed. Dupont accompanied
her to the taxi, and, after directions had
been given to the driver, bid her farewell
with a final wave of the hand and a mag-
nificent bow. Toget:er he and Beulner
watched the taxi disappear, then Dupont
turned to his companion and put his hand on
his arm.

“Voila! nous sommes y arrivés. Did I

not say to yon, mon mmni, chercher la femme.
Haroun al Raschid was no fool when he say
that, and I am no fool because I follow the
suggestion of Haroun al Raschid.”

Beulner emitted a sound which was
something between a snort of cynicism and
a grunt of satisfaction.

* Ach," he said. * Don't be so much of
an optimist. There is many a slip "twixt
cup and lip. By a stroke of luck we have
found out the right bait to use for our fish,
but I think it 18 a shy fish and difficult to
be caught, and don't forget, too, the hook
is wireless, so that the fish, even if we tickle
his gills, may escape us.”

He laughed at his joke, and Dupont joined
in. The Frenchman was much too pleased
with his evening's work to pay any great
attention to gloomy forebodings.

CHAPTER VL.
IT 15 THE UNEXPECTED THAT HAPPENS.

But circumstances ruled otherwise. First
of all the airship was the subject of a mishap.
It took place in this way. Gwen, on return-
ing to Sotheby the evening following the
lecture, paid a visit to Charles in his den,
and told him the upshot of her conversation
with Dupont and Beulner. To her surprise,
her usually placid and benevolent fancé
demurred. He said his airship was not
ready to show toan {;Imd}r, and he half hinted
that Gwen was abusing her privileges as
confidante in giving information to such
comparative strangers as these foreigners.

“ You know,"” he said at the conclusion of
a very definite speech, delivered while he
sat on the edge of the table with his hands
thrust in his trousers pockets, ** you yourself
said you didn't like them, and yet there you
are —as soon as you get talking you lose
your judgment, and instead of keeping to
general topics you must needs discuss my
doings with them. That's not what I call
the game. I have worked sub rosa so far,
and now that the thing's nearly completed
I am not going to have it blabbed about all
over the place. You've taken too much
upon yourself this time, my young lady,
that's the truth. [ shan’t ... .”

“ Oh, Charles,” Gwen interposed, “ do
stop talking nonsense ; what do you mean
by * working in the dark,” when everybody
could see your airship if they wanted to ?
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I have not let out any secrets, because you
have not told me any. In fact, I think it's
a shame. I'm supposed to be your pal, but

ou don’t really tell me anythin~. You
just put me off with some silly * make-
believe,” and all the real interesting part of
yvour work you keep to yourself. Perhaps
if I knew more about it I should know whether
I was blabbing, as you call it, or not. But
really, Charles, I didn't tell them anything
—they seemed to know it all before; all
the willage knows it, from what M. Dupont
said. S8till, what's more to the point—why
do you keep everything so dark as though
you were afraid to trust me ! That's not
sport, if you like.”

Charles was about to defend himself of the
soft impeachment, but he was not allowed to.

* Oh, yes, now you'll say I cannot under-
stand. But I can, | know [ can. And how
can you tell? You haven't tried to see
whether I can or not.”

““ But Gwen, I've promised to show you."”

“ Yes, yes, and you'll take a month of
Sundays thinking over your promise, and
then you'll forget all about it, and I'm to
think myself happy to be allowed to know
so much.”

“ But if you did learn to steer the airship,
it wouldn't be any good to you.”

“ How are you to tell—how's anyone to
tell, [ should like to know ! Well, all [ can
say is, it’s not much fun making love to you,
if you spend all your time in this smoky
little hole, and I'm to be left outmde. [
don't think I ssk much. Many girls would
be expecting to be taken to parties and all
that sort of thing, but all I have to look
forward to is & mild country walk when
some part of that miserable little piece of
apparatus has been completed.”

“No, I own it's rough luck, and I'm
beastly sorry I'm such & pig; but you took
me unconditiopally, you know, and I think
I told you what it would be like. Never
mind, dearie, I'll try to make amends. You
shall begin this game, if that will please you,
but it'll be an awfully hard grind, you know.
No end of work, and it will be a long time
before you can do anything or be any good
at it. Only remember, you must make this
promise. You are nol to tell any of your
friends what | am doing, and as for those
chapa Dupont and Beulner, you have got to
keep them off somehow.”
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* There, that's better ; you are & dear old
thing to give way like that. I know
you will be fidgetted to death teaching me,
but I think when it's done you will find it
much more interesting to have someons to
talk the thing over with, and it will give me
80 much to think of in this dead-and-alive
ditch.”

* But how about the promise 1 "

*“Oh, I can give that right enough, but
you don’t expect me to go and tell Dupont
that the whole thing about your knowing
wireless and sirships is a lie, because that
wouldn't wash ; and as I promised them to
see you, I think you will really have to give
some sort of show just to make my word
good. But I can easily put them off for a
bit. All the rest I can honestly promise,
every little bit—and you are a dear, dear
Charles | I'll make it up to you by learming
ever so quickly, and then you'll be glad you
bave got an apprentice.”

“ An apprentice who would coax the
heart out of & stone, that's what it is, and
I'm not & stone, and I'm not an old fogey, so
I'm practically bound to give you lessons.
But what's the fee ¥ "

What the fee was doesn’t matter. It was
paid down promptly to the satisfaction of
both parties in the compact. Then Charles,
raiging & somewhat dishevelled head, asked
when the first lesson was to be. There was
no time like the present. Both agreed, so
it was given forthwith.

Now, preliminary lessons are not interest-
ing. They are all facts and figures and
axioms and miserable little details that
cannot be understood in a hurry. Every-
thing seems so pointless, and none of the

ctical part to which such knowledge
eads is apparent; Charles was therefore
anxious to make his teaching as interesting
as possible, and so0 he prepared the airship
for a trial spin, thereby hoping to
demonstrate certain laws of motion. All
went well while he manipulated the machine,
but towards the end UF the lesson he gave
the apparatus into the hands of his pupil in
order that she might experiment for herself.
Of course, he looked over her, and directed
her a8 much as he could ; but the eveming
was falling, the keyboard at which they were
working was difficult to see, and moreover
the gloaming is not the time to choose for
strictly scientific work, especially when your



fiancé is leaning over the table frowning at
the black and white keys with the nape of
her neck so provokingly attractive above the
soft ruffies of her collar. What was to be
expected happened, and its immediate
outcome was the unexpected. There was a
little shriek. The keyboard was deserted,
the airship was allowed to go ita own giddy
way, and a sudden vertigo led it to make a
brilliant dash for the shed at the bottom of
the garden. Searcely had the shriek and
the accompanying laughter of a throaty
tenor voice died away before there was a
dull thud and the noise of grating steel.
Then was the laughter changed to mourning.

“0Oh!" from Gwen, and “ Damn ! " from
Charles, was all that was said at the moment,
but the silence that followed was—to use an
Americanism—thick. It held such a deal
of concentrated mental energy that carbon
dioxide would be light compared with it.
Immediately followed a hurried movement
to the scene of the disaster, and what a sight
was before the perpetrators of the accident !
There on the gravel path by the side of the
shed lay the poor airship, its silken envelope
deflated and torn, and its shining wires
twisted beyond recognition. It looked
piteously helpless in its mangled condition,
a very mockery of its former glittering pride.
Together, would-be professor and pupil took
up the remnants and brought them to the
table in the den. But it was evident that the
damage could not easily be mended. Weeks
of trouble would have to be spent before the
model could resume its former shape.
Bummers was not a little vexed at the catas-
trophe. Here, in one ill-advised moment,
he Ld brought the labour of many months,
even years, to nought. Just, too, when he
had hoped he was near achieving something
great, something more than mere pro-
ficience in guiding a toy. All this was
knocked on the head. He would practically
have to start all over again, and there was
no one to help him. Mechanically he
picked up the twisted steel bands, and
smoothed them out, laying them in a little
Ele on one side of the table. Gwen watched

im do this, with something like remorse
tugging at her heart. Why had she inter-
fered in hia work ¥ It had all come about
through her persistence. She felt herself a
very mean little cad, although she knew she
was not actusally to blame for the disaster.
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But her dominant sentiment was connected
more personally with Charles. She under-
stood exactly how he was feeling. She
knew wiat it was like to have finished a
painting, and then to have it spoilt by the
varnish ; so she quietly tip-toed up behind
Charles and gave Eim a soft consolatory kies,
and squeezed his hand. Immediately he
turned round.

* Oh, my dear, it's got to be done all over
again.’

Then he seemed to shake off his despon-
dency.

o in}rhnw," he added, " this settles the
question of showing the thing off to Dupont
and Beulner. The thing's so absolutely
dished that even if the King of England
wanted to see it he'd have to wait. Well,
it's no good crying over spilt milk. Let's
come and get some supper.”

That night Gwen wrote to her good friends
making all necessary excuses for the post-

nement of the event. She explained that
the thing could not be in working order
again for several months, and she carefully
worded the letter so that her recipients
should have no grounds for construing
therefrom any definite invitation for a
demonstration in the future.

Dupont, when he got this letter, nearly
had delirium. He went up to the sleepy
Beulner and nearly shook his head off as iz
expatiated on the contretemps. ** Oh, how
this is a débdcle! Abh, Mon Dieu! Mais
tl me foit ronger les ongles.”” He was much
too excited to talk English, but poured out
volumes of the best French known to
Montmartre—and very expressive it was !
Beulner grunted. He waa not so deeply
interested as his companion, and his view of
the question waa that it gave him a little more
time in England, and that he liked England.

Whatever else the mishap to the toy may
have resulted in, it caused Dupont to write
numerous letters to Berlin; not only letters,
but telegrama sometimes, and often he would
appear greatly worried, even to distraction.
There were many causes for such perturba-
tion. Presumably the airship was the
chiefest, for hardly a day passed without he
made some mention of it to his friend.

But there was another, in the political
situation of the moment. Serious friction
was reported in the relationshipa between
England and Germany,

(To be continued.)
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Answers to Correspondents

By Our IrresronsisLE Experr.

ExPERIMENTER (Grantham).—A quenched
spark is a piece of spark squashed flat
between two circular brass plates.

* ] -

ExtAusiasT (Park Lane)—We are re-
turning your Postal Order, as we are sorry
that we cannot at the moment supply
Amateur Installations larger than 2,000
kilowatt. Try Samleigh's.

= * ]

Ixquiner (Clapham).—No, econtinuous
waves are not used for ship installations, for
the obvious reason that undam wWaves
only get a few feet off the aerial before they
encounter damp waves, which completely
apoil the effect.

] ] L]

Practicus (Southampton).—You are mis-
taken in thinking there 18 no difference
between “ Aerial " and ** Antenna.” ** Aerial”
15 the term used in ordinary business, and
“ Antenna "' when operators are talking to

passengers.
L *

NeEw Haxp (Glasgow).—We are interested
to hear that on your last ship, using a five-
inch plain aerial spark, you were able to
jamb & ship fifty miles away. The twenty-
three other operators who were held up on
the particular occasion are waiting round
the I]';aeud Office prepared to jamb you at a
much shorter distance.

* * L

StupeNT (Edinburgh)—Logarithmie de-
crement is a combination of Logarithms and
Decrement. An explanation of logarithms
will be found in any good book on logarithms,
and an explanation of decrement in any good
book on decrement. We hope this clears

away your difficulty.
* * *

APPLICANT (Tooting).—Yes, applicants
have to pass rather severe examinations in
sending, receiving, auction bridge and
dancing before joining the Operating Staff,
In some cases, if the examiners think his
other knowledge is satisfactory, the applicant
may take poker as an alternative to auction

Tae WireLess WorLD

bridge, but in no case s a knowledge of
Wheatstone bridee any advantage.

Muvsiciax  (Bayreuth)—The music of
" God Save the King,” which you recently
heard in your receiver, was caused by a
careless workman at our Chelmsford works
attaching a gramophone record to a five-
kilowatt set instead of the usual disc dis-
charger. Question two.—Yes, tuning the
aerial to the antenna is covered by the
Marconi tuning patent Nr. 7777777 of 1777.

L] * L |

AMATEUR (Manchester).—We are surprised
to hear that you have failed to get a good
earth by grounding your aerial in a flower
pot. We can only suggest that you have
the earth in the pot analysed and compared
with the lists of Specific Conductivities to
be found in the Manuals of Fleming, Erskine
Murray, ete. On the other hand, your
aerials may be damaged by wireworms. In
answer to your second query, ves, it is rather
dear at 28s.. but then, you see, nobody who
has made & trip to sea in charge of a wircless
installation ever has the courage to write a
book on Wireless Theory ; so vou will have
to put up with what vou ean get. Question
three. To make a good umbrella aerial,
stick an old umbrella in a chimney pot and
bring the lead down the flue.

L} " L

NoTe.—A number of other replies have
been very aroidably held orer—Enp.

“One dot more or less does not often
alter the complexion of things, but an
extreme example ia ‘ Pop Hearts' for * 606
Pearl Street.” [t is stated that the operator
who performed this feat was in love."—

Telegraph & Telephone Age.

" Extract from an Official Report :—
 Mr. has nothing to complain of It
13 true he lives close to the office, but he
overlooks the fact that we delive= tclegrams
Sour miles in diamete a1y, wireless
will have to be cheapenea if it 18 to carry
telegrams of these dimensions. It may even

NECPSSAry to institute a supplementary
service, aviation, for instance.” —Nt. Martin's
Le Fraud.
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Contract News

Orders have heen received from the and emerzency set, which thev are having
Greek Government to forward two Marconi  installed for instructional purposes.
landing stations and one automobile station

for the use of the Ministry of Marine at i . »
Athens, : The Brazilian Government have pmiven
. . * further orders to the Marconi Co. for a 5-kw.

The North-Eastern Schools of Wireless and emergency set, which is tn be shipped
Telegraphy have ordered a Marconi 1}-kw. out immediately to Rio de Janiero.

i‘h. following vesscls have I-:nn uq-uippd with Marconi .&'ﬂl;l;l ;I-rn: the past wnntl-.

Ship. : Owners, | Call ! Apparatus, Remarks,
Lattors, | .
Kntowmba . el Mcllwrnith & MoBacham .. VKM 1§ Lw. and —
| emergency
ez .. e va | P &Y, Bteam Navigation Cw. GATY | W |, Prusenger  vessels  gailing  between
Osirie.. .. .. | . . 1 0AQ G 1 Brindisi and Fzvpe.
MHimira o vo | Tywer Lin v i .. ' MKH A ) These vessels go enatward to Australdin
Whakarwa .. S - s .+ (iRE - - and New Fenland, returmning through
i _ b the South Atlantic,
Sardimion .. o Allan Line ., . .. | MDXN Ei. P Presenger veasels between (Cnnads and
Hesperian .. ¥ TR P i oo MEN L b Qllnagow (refitted )
Kingsionian .. .« leyvland Line, . § .- MYMHM = i1 Trading betwoen Liverpool and RBocton,
Imdian wd | Ay & Ew ok e | WMHEB kA l chietly engpaged in curgn transport,
Crdumbian .. .. : W e .. | MEV . ]‘ but with sceommedation for pas-
RETIZE A
Mondealm ., oo | OB Kailway .. o .o | MLE i Passenger vesssl between Chnads and
| Avonmaouth {refitted),
Eﬂpﬂ'ﬂ ﬂ-_,' Brilimaa .. -~ - . . " MI'H -  Mail  vessed Ilrl"lrm-n I.qrml |nd
| | Chnada {refitted),
Belge . . i .o | White Star Line s .. MYD ' 5 Passenger  bwetween  Liverpool and
| Australin {refitted],
Tembonee e . " - . L MTL | . | Paswnger between Liverpool, Quehee,
and Montren] frefitted b
Mool . .- | British India 8.5, Cu, oo (GMAE | | -— '
Andania . +o | Consed Line .. . oo P GAH - ' Pasirnger vorsel aniling between South-
| i nmpton and Montreal
Bellavendure ., ++ | Harvey & Co, .. 5 ca | VOM | . § Cruining  in Newfoondland Waters
Bomaveaiure .. is i o b ‘s va | VOHD ¥ i Hitherto engagod in senl fisheries,
ﬂ:" oy ++ | Tole of Man 8P, Cu. ., 63, E;E | | This fleet of mail and passenger boats
l‘u'hT-' 2 - ks a i v MYVQ | - - Ccarried on & megular service betwern
gl ﬂ";; e . oow “ ii - MEQ i " | the Isle of Man and Liverpool,
Hunmizman . o U &, Harrwsin o .o | GLE e =
I ngrma e “ a o o | GIY | Houth African Trade,
Crown Paind, , o Furness, Withy & Lo, ;- GHM | Engnged in North Atleptic seryice.
Rewa T v« | The Admirnlty N .o | MOR . | i
Rodlls . e - = . o | MQA k2 Engnged in Admiralty transport ser-
Dengrda 0 i o o £ .- | MNH ot viee,
Plasry IS = o R ¥ 1 : )
Templemare . v« ¢ dJuhnson Line, . o .- | MBY " . North Atlantic Seryice (Cargo).
La Marguerite oo | Liverpool & N, Walea 8., U, | GILUT | .. | l'mrnﬂnr service, Liverpool and Llan-
Tirk,
Narragansetf, vo | AngheAmerican (il U0, . | MEC 1 Ew, and | 03] transport.
BMETZeNeY
Kuluna i vo  Bucknall 5.5, Lines . oo | TAEH i —
Kathizmbrn . ! i = i ia o --
City of Baradu «. sl Line ,a "o oo | GINC i Part of birge confract to Gt these pas-
| i i menger vessels sailing between Livers
prerl, Bombay, and Kamchi.
Paris . vo | Laomdnn, Brighton & S.C Riy. | GLC i Nowhaven and Disppe Forvice
Den of Glomis ve | T Barrie & Son " . | GBM " (eneral tranaport.
Ermouth [1, or | Metropolitan Asylnme Board — ol Training Vessel,
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INSTRUCTION IN WIRELESS TELEGRAPHY

Generation of Electric Waves and Con-
struction of the Induction Coil

Fourth Article.

[Thie firet artiole of this serles appeared in the May number of Tix Wineress WosLp, in which number thers also appeared
partioulars of the examinations to be held when the course is completed, and full details of the priess offered by the Marconi
Company to suscessful candidates. A further snnouncement appears on page 337 of this iseve.]

HE methods employed for causing
I an aerial to oscillate, and thus
radiate electric waves, fall under
two headings—viz., Direct Excitation and
Indirect Excitation.
In this article we shall deal with only the
firat of these methods.
29. Direct Excitation of the Aerial. —An
aerial connected to earth, as shown in Fig. 1,

A
&

\

\
\\

Fig, 1.

is electrically the same as a condenser with

ita two plates or “ sides ” connected by a

conductor, as shown in Fig. 2. The aenal

wires, A, Fig. 1, corresponding to one

“gide " of the condenser, A, Fig. 2; the

earth, E, Fig. 1, corresponding to the other

“ gide " of the condenser, B, Fig. 2, and the

connecting wires or ** down-leads,” C, Fig. 1,

corresponding to the short circuiting lead,

C, Fig. 2.

d h Now it has

‘already been ex-

plained  (para-

graph 26) that if

& condenser

charged up and

then short cir-

cuited, the charge
of electricity will

i

-
\ b

Fig. 2.

hot immediately come to rest, but the
condenser will over-discharge itself, and the
current will oscillate backwards and forwards
until, owing to the resistance of the path of
&i&Eharge, the charge of electricity comes to
rest.

In order to cause a circuit, consisting of a
condenser short-circuited by a wire to oscil
late, it i, therefore, only necessary to give the
condenser an initial charge of electricity,
and to do this we
must app ly a )
“ voltage,” or
pressure, of elec-
tricity across it.

This can he
done by connec-
ting a battery
across the con- -
denser, as shown Fig. 3.
in Fig. 3, which will charge the condenser up
to the same voltage as the battery; but in ap-
piilnng a vol in this way to a condenser,
whose two “ sides "' are connected together to
form an oscillating circuit, as shown in
Fig. 2, the electricity, instead of charging up
the condenser as desired, will simply flow
through the short-circuiting wire, C.

b —_—

-

L
g WS D=
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It is, therefore, obvious that during the
time the condenser is bei we must
break the circuit thro the short-cir-
cuiting wire, as shown in Fig. 4, at the point
marked 8.

This, however, destroys the oscillating
circuit, a8 it prevents the discharge of the
condenser through the ecireuit, C, which
discharge is required to produce the oscil-
lations.

In order, therefore, to get the conditions
right, both for charging up the condenser
and for discharging it through the circuit,
C, it i8 necessary to devise some form of
mechanism for automatically breaking the
discharge circuit and connecting the battery
to the condenser at one moment, and then
“ making " the discharge circuit and
* breaking " the battery circuit at the next
moment.

This method is not used in ctice, as,
apart from the fact that it would be some-
what complicated in operation, an additional
drawback anses in that a very large battery
would be necessary in order to charge the
condenser up to a sufficiently high voltage
to store up the energy that is required.

It should be here explained that the
power in eny oscillating circuit depends
upon three things :

(1) The capacity of the condenser.

(2) The number of times per second that
it is charged and discharged.

(3) The initial voltage to which that con-
denser is charged.

As already explained (paragraph 28), the
capacity of the condenser is limited by the
wave-length it is desired to produce.

Further, the number of times per second
it can be charged and discharged is limited
by other practical considerations, which will
be dealt with later, so that the only method
we have of increasing the power in the
oscillating circuit we are considering i1s by
incrensing the voltage applied to the con-
denser.

As the object of these articles s to
explain the working of a small portable
station, we will only consider the apparatus
that would be used in such a station.

The wave-length would be probably
about 150 metres, and the aerial used for
such a station would probably consist of
about six wires, each wire about 75 feet
«ong, supported at the common end by a

mast about 30 feet in height ; such an aerial,
kmown as an * umbrella " aeral, 18 shown
in Fig. 5.

The capacity of this aerial would not be
more than about ‘0005 of & microfarad, and

e oaa

Fig. &,

assuming that we charge it and discharge it
at the rate of 100 times per second, the
initial voltage to which it would have to he
charged in order to use up 20 watts of power
would be about 20,000 volts.

To charge up this condenser to 20,000
volts by the method described in the pre-
ceding paragraphs would require a battery of
about 1,400 ﬂ.r;r cells or 1,000 accumulators,
which shows how impracticable this method
would be.

Qur problem, therefore, becomes how to
obtain & voltage of 20,000 volts by some
method which will not be either too costly
or too elaborate.

30. How to obtain a voltage of 20,000
volts by means of an induction ecoil—In’
paragraph 3 we explained briefly the principle
of a transformer and induction coil, and we
showed that if a current flowed round a
piece of soft iron, that piece of iron became
a mn‘fnet. o long as the current was passing
round it, but as soon as the current ceased
to flow the iron became demagnetised. We
also showed how, if another coil of wire were
wound round the magnet thus formed, a
current of electricity would be induced in
thia secondary coil.

Now the voltage, or pressure, of the
electricity induced in this secondary coil
depends upon two things :

(1) The rate of change in the number of
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magnetic lines of force which pass through
the secondary coil.

(2) The number of turns of wire with
which the secondary coil is wound.

The quicker the rate of change in the
number of magnetic lines of force the greater

Fig. 6.

the resultant voltage across the secondary
coll. Also the greater the number of turns
in the secondary coil the greater the resul-
tant voltage across it.

By using a very fine wiie in the secondary
coll we can wind a very large number of
turns in a small space.

31. Construction of an Induction Coil. —
We may now describe how an induction coil is
actually made, and the means by which it can
Eivﬁ automatically a continuous stream of

igh-voltage impulses, or sparks, when a
low-voltage battery is applied to its primary
terminals,

The mechanical construction is shown in
section in Fig. 6, and the electrical connec-
tions are shown diagrammatically in Fig. 7.

The secondary coil, A, is wound with about
5,000 turns of fine wire on an ebonite bobbin,
B, the bobbin having a hole through the
middle sufficiently large to take the primary
coil with ita iron core, the two ends of the
secondary coil are brought one to cach of the
terminals, E, E, which are called the high-
tension terminals of the induction coil.

The iron core, C, is made of a bundle of
very soft iron wire, bound together with
cotton tape, and round this core is wound the
primary winding, D, consisting of about 25

—_— o — I

turns of fairly thick wire, through which the
current from the primary battery haa to pass
in order to magetise the iron core. One end
of this coil is taken straight to the positive
terminal of the battery, F, through the mani-
pulating key, G.. The other end of the coil,
however, instead of being connected straight
to the negative terminal of the battery, F,
is connected to the spring arm or trembler
blade, H, of the contact breaker, K.

This trembler blade carries on its lower side
a amall piece of soft iron, L. and on its upper
side a platinum contact, M. Another plati-
num contact, N, i carried on an adjusting
screw, (), by a brass bracket, P, in such a
way that it comes immediately opposite the
contact, M, the spring of the trembler blade
being adjusted so that normally the two
contacts M and N, are making contact. The
brass bracket is connected to the negative
side of the battery, F.

‘The action of the coil can best be followed
by referring to the diagram of connections in
Fig. 7, the contacts, M and N, being in contact
if the arm of the manipulating key, G, is
depressed, the electrical cireuit through the
primary coil is completed and a current will
Aow from the positive side of the battery, F,
through the manipulating key, G, through

Fig. 7. .

the coil, I, through the trembler blade, H,
through the contacts, M and N, through the
bracket, P, and back to the battery, F.

The effect of the current passing through
the coil, I, is to magnetise the iron core, C,
and the first effect of this magnetisation 18 to
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induce a voltage across the secondary coil of
wire. This high voltage, however, is only a
momentary impulse, for it depends, as already
stated, upon the rate of change in the number
of magnetic lines of force passing through
the secondary coil, so that as soon as the iron
core i8 fully magnetised by the primary cur-
rent, the change in the number of magnetic
lines ceases, and therefore the voltage across
the secondary falls to zero.

If, however, the primary current flowing
round the iron is interrupted, the iron core
becomes demagnetised, and there is again a
rapid change in the number of magnetic lines
of force passing through the secondary coil,
and we get a second high voltage across the
secondary coil.

Now this interruption of the primary cir-
cuit: is effected automatically by the contact
breaker, for as soon as the iron core becomes
magnetised it attracts the piece of iron, L,
Fig. 7, which, as already explained, is fixed
to the trembler blade, carrying the contact, M,
thus separating the contact, M, from the con-
tact, N, and interrupting the primary circuit.

As soon as the circuit 18 thus broken, the
iron core, C, ceases to be a magnet, and there-
fore ceases to attract the piece of |ru|:|, L,
allows it to fly back to its original position,
and the primary circuit is again completed
through the contacts, M and N, coming
together again.

The same cycle of events repeats itself in
rapid succession so long as the manipulating
key, G, is kept depressed.

resulting effect in the secondary coil
is, therefore, s corresponding number of
l'ng’h voltage impulses across the coil, one
impulse being induced when the magnetism
in the iron grows owing to the primary
current passing around it, and a second
impulse being induced in the opposite direc-
tion when the magnetism of the iron col-
lapses owing to the primary current ceasing
to pass around it.

As & matter of fact, the magnetism in the
iron grows comparatively slowly as compared
with the rate at which the magnetism
collapses on breaking the circuit, and as the
voltage across the secondary coil is propor-
tional to the rate of change of magnetic lines
of force, we get a very much bigger voltage
during the collapse of the magnetism than
during the growth of the magnetiam : that is
to say, we get a higher voltage when the

336

primary ecircuit is interrupted than when it
ie completed.

Fig. 8 shows diagrammatically the volt-
age induced across the secondary of an
induction eoil. The upper part of the curve
shows the voltage impulses due to the
making of the primary circuit, and the lower
part of the curve shnwing the voltage
impulses due to the breaking of the primary

eireunit.
4
§ ¥
.l_
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Fig. 8.

From A to B the magnetism in the iron
core is growing comparatively slowly, and
the voltage induced across the secondary
only rises to about 1,000 volts.

At the point B the primary circuit is
broken, and a very high voltage, namely,
about 20,000 volts, ia induced across the
secondary in the opposite direction owing to
the very rapid collapsa of the magnetism in
the iron.

32. Application of a high voltage to an
oscillating current.—Having shown how we
can obtain & high voltage by means of an
induction coil, we must now study the
application of this high voltage to a simple
oscillating circuit.

We showed how, in the case of a low
voltage battery being used for charging the
condenser, it would be necessary to make
some form of mechanism which would
alternatively make or break the battery
circuit or the discharge circuit.

In the case of an impulsive high voltage
generator, such as the induction coil just
deseribed, such mechanism can be dispensed
with by making use of other phenomena
observed with high voltage currents,
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Air in its normal state is nearly a perfect
insulator : that is to say, for all practical
purposes it will not conduct electricity. If,
however, a sufficiently high wvoltage is
applied across an air space the insulation of
the air is broken down, allowing the current
to pass through the air space, causing a
spark to occur, and the effect is to make the
air space momentarily into a conductor.

Further, onee the spark is formed it will
be maintained by a very small current, even
though the voltage across it drops to & very
small value, but as soon as the spark ceases
the air space returns to its normal state of

insulation.
. L |
d —— 3,..
. (- v,

Fig. 9,

By applying this phenomena we can
conmstruct an oscillating circuit such that
during the time that the condenser is being
charged the short circuiting wire is broken
hy an air gap, but as soon as the voltage
across the condenser rises to & cortain
maximum, depending upon the length of the
air gap, the insulation of the air gap is broken
down, a spark oceurs across it, and for the
moment the gap, instead of being an insu-
lator, becomes a conductor and allows the
condenser to discharge itself as though the
short circmiting wire were not broken.

As already explained, the condenser not
only discharges itself, but over-discharges
iteelf, and the current oscillates backwards
and forwards a number of times, until, owing
to the resistance of the short circuiting wire
and the spark gap, the oscillations die down,
until the current flowing is not sufficient to
maintain the spark. The spark then goes out
and the air gap assumes its normal insulating
properties  until the next high voltage
impulse 18 applied to the condenser, when
the same cycle of eventa takes place.

Such an arrangement is shown diagram-

Tae WirerLess WorLD
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atically in Fig. 9, where A 13 the secondary
of the induction coil, B is the condenser, O
the short circuiting wire, and I} the spark

g&p-

Fig. 10.

Up to the present we have been con-
sidering the method of excitation as applied
to the closed oscillating circuit shown in
Fig. 2, but as this is equivalent to the
aerial shown in Fig. 1, it is obvious that this
method of direct excitation can be applied
equally as well to an aerial or open oscillating
circuit. Such an arrangement is shown
diagrammatically in Fig. 10, where A is
the secondary of the induction coil, B is
the aerial or antenna, C the earth, and D
the spark gap.

An aerial directly excited in this manner
18 usually called * plain aernal” and is
extremely efficient for obtaining compara-

A

-,

e

i

e
£
P i R A ]
Fig. 11.
tively long range with the use of a small

poOwer, .
A complete diagram of connections of such
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a transmitter is shown in Fig. 11, where
A is the aerial, B the earth, C the spark gap,
D the secondary of the induction coil, E
the primary-of the induction coil, F the
contact breaker, G the manipulating key,
and H the battery.

Our Prize Scheme

The articles which are at present appear-
ing in THE WireLEss WorLD in connection
with our scheme of instruction in wireless
telegraphy have aroured a great deal of
interest among those who are qualified 1o
sit in examination for the valuable prizes
and certificater which the Marconi Company
have generously offered to candidates
who pass the approved test. Full particu-
lars of the prize scheme were announced in
our April and May issues, in the first of which
we published letters from Lieut.-General Sir
Robert Baden-Powell and Major-General
Edward C. Bethune, cordially approving the
scheme. The articles (of whicﬂ the fourth
appears in this issue) have been so framed
that anyone having no previous knowledge
of electricity will be able, if the articles are
followed carefully each mounth, to understand
fully the practical working of a portable
wireless telegraph apparatus, in theory and
practice, and with o little experience in
working will be able to operate such a set
successfully.

Those competing for prizes will be divided
into three categories :—

1. Members of Territorial units and recog-
nised cadet battalions,

2. Members of Church Lady’ Rﬂuade and
Bove' Brigade, and recognised cadet corps.

3. Members of the Boy SBcouts Association,

The series of articles will be completed
probably in March, 1914, when examinations
will be held under proper supervision for
those in the above categories who wish to
offer themselves,

On the result of this examination pro-
ficiency certificates will be given by the
Marconi Company to those qualifying.

The following prizes will also be awarded :

(1) Territoriala and Cadet  Batta-
lions.—1st prize, 10 guineas; 2Znd prize, b
guineas ; 3rd prize, 2 guineas ; and 5 prizes
of 1 guinea each.

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

(2) Boys"  Brigade, . Church Lads’
Brigade, and Cadet Corps.—Ist pn:a
J guineas ; 2nd prize, 2 guineas ; 3rd
1 guinea ; and 10 prizes of 10s. 8d. e

A complete set of field station wireless
telegraph apparatus will be given to the
unit containing the first-prize winner.

(3) Boy Scouts Asasociation. — lst
prize, 3 guineas ; 2nd prize, 2 guineas ; 3rd
prize, 1 guinea ; and 10 prizes of 10s. Gd.
each.

A complete set of field station wireleas
telegraph apparatus will be awarded to the
troop to which the first-prize winner helongs,
and another set to the troop obtaining the
higheat percentage number of certificates of
proficiency, irrespective of prizes.

Further details as to date and places of
examination will be published in course cf
time in Tue WireELEss WoRLD.

Those who have not yet ﬂ.ppllcd them-
selves to the study of the series of articles
which commenced in May last should apply
immediately for back numbers of this
magazine (May, June, and July), and lose
no further time in taking up the subject.
The prize-winners will not only enrich
themselves, but some of them will place the
units or troops to which they belong in the
enviable possession of a complete wireleas
telegraph station. Apart from the prizes
and certificates, every student of our course
must derive some personal advantage from
the knowledge that he gains,

The Admiralty have placed with Messrs.
Samuel Baikie & Son, Kirkwall, the contract
for the erection of the buildings for a wire-
less station ab Brough Head, South Ronald-
shay, Orkney. This station is part of the
work in the Orkney Islands for which a vote
of £20,000 is included in this year's Naval
Estimates.

The erection of this station will bring * the
adjacent islands of Great Britain " a lhttle
nearer. The inhabitants of Ronaldshay,
where the station is to be erected, only heard
of Queen Victoria’a death on the day before
the funersl. But in 8t. Kilda it was worse
at one time of day, for 8t. Kilda history
records that the ministera on the western
island were still praying for George IV.
when Queen Victoria came to the throne.
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HINTS FOR AMATEURS

A Long Distance Amateur Station
By P. 8. X,

aerial for long distance receiving

i8 of the urdmu'j' flat ship station

type, conmisting of four wires of
No. 16 ga

uge single strand coppe

T wire spaced
ntiiﬂutapurt.mdunhwinﬂiﬂfﬂﬂﬁng,

each end being insulated by poreslain insu-
]atnmnndnlmnlnngmckuf round wood

pregnated with shellac varmish. The
nﬂrl-gt hmght- of this aerial is 45 feet, one
end being 60 feet and the other 30 feet ; the
high end 18 connected to the instruments and
the wires at the lower end all free.

The aerial for sending and short distance
receiving is of the 6-wire cylinder type, hung
at an angle of about 25° to the vertical and
40 feet long, the lead-in wires being taken
from the lower end to a plug board in the
instrument room., The natural wave-lengths
of the two aerials are 520 metres snd 120
metres respectively. The lead-ins are taken
into the cabin through ebonite tubea, thus

y insulating them from the earth.
Now that the description of the aerials is
completed, it will be best to consider the
recelving instrumenta next.

Detoctors —The first and most essential
instrument i8, of course, the detector. There
are five of these in a bank, with shorting
switches and connecting switches arranged
in the following way. All the cupe holding the
crystals are all connected together, and under
each cup is & brass screw penetrating to the
inside of the mounting board ; against this
screw presses & fairly strong piece of strip

spring brass, con-

nected at one end

B € A electrically to the
— illar of the

i S detector Bin Fig. 1.
- ., Now in front of
Fig. 1. the detectors is a

long piece of
strip brass with a hole drilled into it exactly
in front of each detector in such & way that
when a long brass is inserted it trates
into the ingtreriur ﬂ“fhe box and ME the
spring 3 away from the oup screw C, and thus
unshorting the detector ; and as the terminals
are oonnected, one to all the detector cups
and the other terminal to the brass strip A,

it is obvious that it also will connect the
pillar B of the detector in circuit; thus we
unshort the detector and connect it in circuit
in the same operation. And unless the plug
is in place in the detector wanted they are all
shorted and disconnected.

The crystals used are two galena and two
gilicon and one universal stand for testing
various ¢ . The advantage of having
two of each type is that one can be made to
work better than the other, and wvice versd,
thus obtaining a perfect adjustment ; if you
feel that you have one adjusted you have no
com won in trying to better the other
one, and so on, The galena orystal has a very
light copper spring of No. 32 gauge wire
resting lightly on it, while the silicon has
gither a rounded blunt brass or steel point
resting on it with & very delicate adjustment.

Tuning Instruments.—The tuning arrange-
ments consist of two loose-coupled trans-
formers and one double-slide tuning coil.
One of the transformers is for long waves up
to 3,000 metres, and the other one tunes only
to B0 metres, which is very convenient for
the reception of short waves. The primary ia
varied on hoth transformers by means of the
well-known slider arrangement touching one
wire at 4 time, thus getting more efficient
working. The primary wires are of No. 20
gauge copper enamelled wire, and the
secondaries are No. 28 enamelled wire taken
off in sections to a point switch placed on the
end of the secondary coil. The secondary
slides in and out of the primary on two brass
rods, thus very easily altering the coupling.
The diameter of the primary in the large
transformer is 4} inches, and wound 11 inches
long ; the smaller one is 2} inches diameter,
and wound 4 inches long.

The double slide coil 18 about 2} inches
diameter, and wound 10 inches long with
No. 22 enamelled copper wire.

Variable Condensers.—The variable con-
densers used with the above transformers are
of the rotary plate type, with press-pahn
paper used as the dielectric. There are two
of these condensers, each of ‘002 microfarads
capacity. One is placed across the secondary
winding of the loose coupler and the other can
be placed either across the primary winding
for the reception of long waves or in series
with the ground for short wave stations.
Protractors serve very well as indicators for
the amount of condenser inserted.
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Telephone Condenser—There are three
different types of telephone condensers, any
of which can be used at will for the purpose
of experimenting. One is a glass plate tinfoil,
fixed capacity, another is a paraffined paper
and tinfoil, and the third isa paraffined paper,
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Fig. 2.

unit type, varying from 00002 to 008 micro-
farads by means of inserting plugs.

Telephones.—These being of a well-known
American make and of a total resistance of
2,000 ohms per pair. [ have tried many
"phones, and | have never yet found a better
pair than the “ Murdoch!” ’phone, being
fairly cheap and very comfortable to wear
for long periods of listening in.

Loading Coul.—There 18 one large loading
coil made in two sections, each tuning
3,500 metres; thus, with it in series with the
aerial, & very large wave-length may be
received. In addition to the instruments,
there are several switches and an aerial plug-
board for using either aerial on receiving or
sending at will, and also for grounding the
aerials when not in use. Another switch is
provided for changing tuning instruments
quickly.

There is also a complete portable set, which
includes all the instruments required for
efficient reception, viz., loose coupler, one
vanable condenser, one galena and one
silicon detector, fixed telephone condenser,
head telephones and a test buzzer, all mounted
In & case with a box cover. This sct may be
seen in the lower left-hand corner in the

photograph.

This practically finishes the receiving
instruments, and a few words may now be
said about their power.

Moat stations within a fairly large radius
have been received, the farthest being the
Marconi station at Las Palmas in the Canary
Islands. This has only been received a few.
times, and, I think, only on freak nights,
but the station at Cadiz can be heard
working quite clearly every night on 600
metres ; and stations such as Soller, Algiers,.
Pola, Barcelona, Aranjuez, Madnd, Roche-
fort, Bergen, Crookhaven, etc., are easily
received all the time. Paris can be heard
easily with the telephones about 4 feet away
from the ears, and Cleethorpes with "phones
about 8 feet away. Clifden is quite loud.
Seaforth, which is only a few miles away, is,
of course, deaféning, and can be heard with
'phones 16 feet away quite easily, Ship
stations are received about 1,100 miles away,
and have occasionally been heard in the
Mediterranean, but very seldom, and only
when the detectors are working perfectly.
The receiving diagram is shown in Fig. 2,
and I find this works best for this station.

The Sending Instrumenis are at present
rather roughly made, being only knocked
together before new ones are made.

The spark coil ia an ordinary motor cycle
ignition coill with an extra screw fitted to the
trembler so as to give a very high trembler
speed, thus giving off a very high note in the
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spark. As the trembler is high speed, more
current can be used, thus giving greater
distances ; this is generally 8 volts 2 amperes,
and occasionally 12 volts 2 amperes,

The Spark Gap 18 of zine, turned with a
spherical face. tuning is effected by a
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helix of No. 8 copper wire wound on an 8-inch
drum. This gives a variation from 50 metres
to 235 metres, and gives quite a sharp,
definite wave. The condenser is of the
Leyden jar type, consisting of two pint jars.
The connections used in the transmitting
cireuit are shown in Fig. 3.

. There is a difference of opinion as to the
best type of instrument to use. 1 have tried
several different types of crystal and liquid
detectors, but I have never found any one
better than the galena with a light copper
spring resting on 1t.

There is also much difference of opinion as
to the best size wire to wind a loose coupler,
This, again, depends on the station, and must
be experimented on until the best results are
obtainable.

AMATEUR NOTES.
“A Long-Distance Amateur

Station.”

E have printed the above article
W as we received it, and we welcome
it as an example of the kind

of eontribution suitable for our Amateur Sec-
tion. At the same time, it must not be thought
that we approve of everything we publish in
such articles : for instance, we feel inclined to
proteat against the introduction
of certain Americanisms, such
as Loose-Coupler—awful word
—and Loading Coil. Wireless
‘I:-elegmph}' has a sufficiently
vocabulary of its own,
develﬂpe{l by its  KEnglish
ioneers, to manage without
rrowing from other people.
An  oscillation-transformer  is
the strictly eorrect word for the
former piece of apparatus, and
if the colloguial term, * Jigger,”
is hardly more elegant etymo-
logically than the *¢ Loose-
coupler,” it is at any rate
sanctified by constant use by
the men who have made wire-
less what it is. And **Tuning
Inductance ' or *° Variable
Inductance "' ia surely a better
term than ** Loading Coil.”
We notice also that P. 5. X. carries his
Trans-Atlantic tendencies to the point of
using an auto-transformer in his transmtter.

Tue WireLEss WorLp
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And, by the way, where is his telephone-
receiver in the sketch of the Receiving
Circuits !  We approve of his plan of using
duplicate detectors so that ** no eompunc-
tion may be felt in trying to better the other
one "' while in the act of reception. On the
other hand, we think that if he were to
keep a good Carborundum ecrystal, with a
properly-adjusted battery and potentio-
meter, always going as a * stand-by,” this
would take the place of the various dupli-
cates.
* * *

London has hitherto been without a wire-
less club, but at a meeting held on July 5th
an assoclation was formed under the title of
* The London Wireless Club,” having for its
object ** the bringing together of all ama-
teurs interested in wireless telegraphy and
telephony.” At that meeting Mr. R. H.
Klein, of 18, Crediton Road, West Hamp-
stead, N.W., was elected Hon. Seeretary
pro tem.  The next mecting will be held in
September, and in the meantime amateurs
intending to join the elub should commum-
cate with Mr. Klein. We are glad to learn that
already sufficient support has been given and
promised to ensure the suocess of the club.

% *

The Cheshire Radiographic and Secientifie

Fig. 4. Recetving Apparatus, P. 5. X.'s Stafion.

Society started with the intention of limiting
its |r11_'|1||wrﬁ]tj'p to 17, as the |I.i'rldl.|l.l-ll-rtri"1"ﬂ-
(Sale) is a private house,  But the movement

UNIVERSITY OF MICHIGAN
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has grown rapidly, and so many applications

for membership have been received that it

is proposed to obtain suitable headquarters,

and to accept further members. The society

will hold & public exhibition in the autumn.
] = L]

The Newcastle and District Amateuar
Wireless Association was formally estab-
lished at a meeting held on July Bth. The
number of members enrolled is satisfactory
for a beginning, but the association is appeal-
ing to ** bona fide experimenters” in the
district to join its ranks. A committee has
been formed to arrange for a club-room and
station, and soon the association hopes to
be established in convenient headquarters.
A temporary executive has been appointed
consisting of Mr. Collard, Chairman; Mr.
Mann, Treasurer; and Mr. C. M. Denny, of
24, Eversley Place, Heaton, Newcastle-on-

Tyne, Hon. Sec.
L] L ] L
The Northampton and District Wireless

Club, which was recently formed, has a
membership exceeding forty. A meeting
was held at the Y.M.C.A. rooms on
July 2nd, over which Mr. F. H. Wright
presided. During the course of the dis-
cussion, suggestions were made for the
establishment of a station and club library,
and it is expected that when the head-
quarters of the club have been definitely
decided upon (probably within the next
month or two), the installation and library
will be & feature. The secretary of the
club is Mr. E. H. Coleman, of 90 5t. James’
Park Road, Northampton, who will be glad
to hear from gentlemen in the district
interested in wireless telegraphy.

] " L]

At a meeting of the Live 1 and District
Amateur Wireless Association, held on
July 3rd, it was announced that Colonel
W. H. Walker, M.P., had consented to
become the first President of the Associa-
tion, and that he had given the club sub-
stantial financial assistance. The Hon.
Secretary reported the results of some
experiments carried out on the River Ribble,
at Clithero. The question of efficient safe-
guards against lightning was discussed, and
the opinion was expressed that in the case
of a high aerial all metal guy ropes should

be earthed through a two-way switch with
& wide break, so that in addition to the
aerial being short-circuited to earth, the
instruments themselves would be entirely
disconnected, with a break sufficiently wide
to prevent arcing. The receiving circuits
should also be provided with a well-designed
lightning arrester. A description was given
of & com type of receiving set suitable
for portable use, which, though only wound
with little wire, is capable of bringing in long
wave-lengths. There are no sliding or
other contacts with this set.

Capt. Fuller, R.E., recently lectured on
wireless telegraphy in the College Hall,
Liverpool ﬁ: showed warious lantern
slides of Army field stations, and not the
least interesting part of his lecture was the
practical advice offered to amateurs as to
arrangement and construction of the
apparatus. At the close, the wisitors in-
spected the college installation. This has
been fitted up by Mr. Robert W. Sloley,
with the help of some of the college boys
during their spare time, most of the appara-
tus having been constructed in the physical

laboratory.
* * L

Nearly three hundred amateurs have taken
the Government Wireless examinations at
the Brooklyn Navy Yard, and have been
given licences to operate stations in the
vicinity of New York. All such stations
have been assigned calls beginning with the
figure “ 2" followed by two letters of the
alphabet, thus: *2AB,” “ 2AC," ete. It
is unlawful for such stations to use any call
other than that named in the Government

licence.
L o L

A7 the Imperial Scout Rally, which was
held in Birmingham in July last, eight troops
entered the wireless competition. Com-
munication was maintained throughout the
week between two small stations five miles
apart. Both stations worked very well
considering the difficulties, but 1t was
evident that the boys have still much to
learn to enable them to attain proficiency.
We would strongly urge upon them to study
the course of articles now appearing in Tue
WireLEsr WorLn.

F
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QUESTIONS AND ANSWERS

Readers are invited to send questiona on technical and general problems that arise
in the course of their work or in their study. Such questions must be accompanied by
the name and address of the writer, otherwise they will remain unanswered,

8. B.—Tuning Coid. —The tuning coil | am making
consints of & cardboard eylinder 12 in, long, 4 in. dismeter,
with two wooden ends 4} in, diameter, The oylinder i
wpind with one layer of No. 28 enamelled wire. The bar
for the alide in fixed aoross the heads, 1. Must the eylinder
ba left hollow, or is thers any iron core put inaide 1 2. Must

the enamel be off where the slide makos contact
with wire & it is sli l.l.-ung'! llmuuu:thnuldduhmnﬁl
eohorer, an clectrio bell rmm'm; station.

3. Can I wee a tuning coil and place af
coberer, with just the ordinary mumut hl.l"!.lli to buy
telophonos, ns they arm ive

Anseer.—1. Yea: the iron core would be worse than
uscless, 2 Ehrh.uﬂ! 3. No; quite impossibla You
must make up your bold of & telephone of som=
kind ; if you nu.nnntgel.a. ]:Gat-ruhunu one, you might
mth'mmmﬂﬂndmuﬂunppd motor-
car ignition coil to use aa & telephone tmosformer. ([(See
;mtlﬂ- replies in earlier number of the WmeLess

ORLD, )

P. J. P.—Compass Aerial, ate.—Will you explain the
following : {13 How the " Compass "' serial is shang wien
the ship carriea an ordi commercial serial as well T
I am familiar with the construction and working par-
ticulars of the ™ som " perinl and socessoried, bot do
not know how it i kept clear of the commercial serial,
I have an iden it is slung moch lower down, from & cable
stretehad from a point about hall-way ap the foremaast
o one of the samoke-stacks, [s this so 7

{2) What arc the names of the radiophares pow working,
or andsr construction, on the French const? (3] Am
thare any working or propossd in Great Britain ¥ If so
whor 1

Annwer.—{1} The * compass " serial is suspended either
from & stay botween masts or from s brecket fixed to one
mnst. hI.%ﬂ“mm'LhmmmEfr:T
sommercial e somo 3 or 4 L] being
Bometimes it is supported [mmnl-l:-l{fhpmg I:-ul:.uu
the top of & smoke-stack and & igh up [(mod
way down) one mast. (2) ﬁﬂuh:la'li.-lhmt,.nudaﬂﬂn,
Havre, (3) No,

T. F. N.—Receiving Iliidnnu.—[ have constructad an
ordinary two-slido receiving inductance, the dimensions of
the helix being about 52 cma, long, 13 oma. in dismotar,
and approximately fifteen turns o wirn por centimetre of
length of coil, the wire boing No. 22 sw.g enamelled
ooppar. I wish to caleulsts the inductance of this. Is the
following the correct formula to use, or is it meant for &
helix of considerably greatsr comparative length T

L=l({wrD N2
Where N =pumber of turns per cm.
Dtlii.l.metarhm:l.u.
| =length of heliz.
I presume this gives the inductance in centimeires. How
can muhnﬂnnl.lgminhu:nn b caleulated T What is the

definition of & *“ heary ™ in comparison with other electrical
undts ¥

Answer.—The formuls will be succesafully scourate
Yoa, it gives the inductance in centimetrea, Divide by
10¥ to reduwce to heories. When, in a eiroult, & current
varying at the rats of one ampére per second prodoces

hack E.M.F, of one wolt, that circuit is sadd to hawve an
inductance of one uEseY. The usual unit of inductance
in wireloss is the siceouz¥ay, one-millionth of & henry—
and therefore equal to & thousand centimotres.

X Y. Z_Crydal Work.—1 bhave a small wircleas
il!-l'tllhhl:in. and receive fmuﬁmﬂmhh I'::“ u, E"hl:
thorpes, Paris, eic., etc you pleass me why
T get F'lr'-,B-u'Ithnd.. mnd many otherm on one place, and
Nordeutch, Cleethorpes, Whitehall, and Poldhu, and most
othor stations on ancther. Is it owing to the resistance
in the crywtal ¥ I have trmooble in sdjusting my wilicon.
In thers any other crystal 1 could use to give mo the samn
rosults, but easier to adjust. I do oot wish to wee &

mn. my circuit, as I have had eao bother with
is it that even when 1 have the l:.'l.']'ltll. wall

for F.L., [ get nothi
h the circuit, l:ﬂ thm it

l.m waiti

mhl 1 p_ & current
comes through as usual !
Annver.—Yoo must be more explicit before an answer

can ba given to jrnnr questions. Yoo give no posaible
olue as to wha " may mean. Is it on the
nerial mdnutmna. the aerial tuning condenser, the
jlﬂu-v:::’mT the coupling, or some place
on the We do not sympathise with you in your
mnuh;hnutihamnilhtuqlnr wrl'._ A
bu.lf.u potentiometer are no troub
¥ ; md,u:mllurdhnt,“mmlmlm
mmmud any crystal except Carborundum, nrhiul:
m% ires them, Carborundum B robust, stabla, senaitive,
an m_'r of adjustment. Your last question @ equall
biguous. Do you mean that you can no ngmi
I‘mmFL.tu“mrnu!hmqgh“ lunl.ii ave pamed a
current through the El-]'-l-t-l-l.. or that you keep
the current Bowing ! In any cass, we are , oar
EXperience st F.l.—ot puch & short distance, as at
& receiving ala in England —will come through almost
anything ; in fsgt, it is said to have como through s bed-

W.5.—Wave Lengths.—Wea are told that the natural
WATE r:l-! an serial ia approximately 456 times its
w How are the words "' total length ™ to be

in the cass of & T-ahaped aerial 1 T taks it that
thuwuvuhmgquth-mﬁhmtumuuﬂutdl
L--ll]l. serinl, L& the wave F.h racticall
biy the addition of the l:lrl'h& T. l'fhu
tmfmmdldthaTm.td.l:ﬂ'umlh ta from the
ground, will the fact that the two arma have different
capacities mean that sharp tuning for radistion will be
rendered impossible T I am using » zincite-pyrites
detector and 3,000 ohm ° o, obtain trom
F.L, KN.D, ete, just mu;hhhmmlﬂhﬁ
readable 1'I'lh my prosent serinll,  Would it be
to work a non. relay in conjunction with a Lodge-
Muirhead wheel cohorer, and obtain sstinfactory records ?

Anrwer,—You are right in s ing that natural
wave-length of & T acrinl is y the snmo as that of an
inverted L morial formed by removing half the cross of the
T. More pcourstely, it is ogoal to thoet of & * twin™
inverted L asrial of the same length as the half T. If the
free ends of the T are ot different heqfhta from the groand,

the two nrma will certainly have slightly diferent capscities,
but this will largely be compensated for by the fact that
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their inductances will be different in the converse pro-

won, sv that the naotural wave-lengths of the two

ches will not differ by more than very little, if st all
Yoo might make sure of this with & wavemeter, and if
thers is an appreciable differencs, sdjust to squality by
cutting off & little of one branch. It i certainly im
portant that each should have the some wave.lan I
your mignals are only " comfortably readable™ on &
nlrnﬂta-pjri‘lu receiver, -Ir‘& fear there would be n: chance
o ar ing & Lodge-Muirhead coberer to work & non-
polurised by,

Baos. —Continwons Waves —1 read that & succession of
oontinuous waves would not be audibles in the phones of
A recaiver o to their inawdibly high frequency, mnd
« are therefore split up nto groups, and the phoos diaphragm
oecillates st frequency of the groups only. How in it
SR e St & e i
mt wavs frequency o group, af not give,
ma 1 should have expected, s mapid succomsion of iligh
notes T Does this bresking op also cavss each group to
have caly one effective wave, thus giving one diaphragm

waves, either sontinuoos or non-
continuous, maks the telephons diaphragm vibrate to the
wave-frequency. In the frt place, no disphragm has
yet been made which would vibrate at the mate of fifty
thomsand per ssoond—the wave-frequency of the slowest
waves in use; and, in the sccond place, the impedance
offered by the coils of the telephones to alte cur-
of such Irequencies would be so great that the

] would be too small to the tale.
This s where the "detector™ comes in, per-
the function of rectifying the oscillating currenta
into puless of uni-directional current. These pules are
uwsed t1 charge 1:3' the telephone capacity, thia dis-
charges through the telephone ooils.  In the case of non-
mtztmm WRVON, ﬂ'lﬂ::ﬂd.u? sent out in El'l"l!-tl'l-l'l'l-l-
pither iods of inactivity (sen dingram on
p 167 of the Juno issoe of THe WineLess Wortp) or
waning to rero mad then increasing sgrin, each wave-train
is ponvertad by the detector into s group of ani-directional
lsos, which add up in the telephone-capacity, and then,
imcharging through the talophone-ooils, Mm & mingle
movement of the disphragm. Thea sach wave-train
produces & movement of the diaph and the several
trains, which form & “dot"” or “dash™ following sach
other—in the case of the modern Marooni discharger—at
perfectly regular intervals, produce s musical note in the
telephons. The truly continuovs wave, on the othe
hand, has no sucerssbion of " traine™ From the moment

the tranamitt key is pressed to the moment when it (s
agnin nh!i,%a uni-direstional pulses delivered by the

remain &t & dend level. The ]
din gives one “click™ when the key is presscd,
MMMHHMhtmmhwﬂH
in betwoen., If, bowewver, the continuoos waves mro split
up by some means into regular groops, then, of courme,
group produces & movement of the dinphragm, snd
& musical note meulte. Thos the * breaking up ™ does
not, as you su cause pach group to have only onc
offective ware, enables the detoctor to deliver & large
number of effective groups of unidirectiona] impulses
instead of only the one produced by the pressing and
raising of the tranamitting koy.

A D —Atmospheric Troublea, —On page 180 of the June
insue of Tae WineLess WorLo the statement is made that
“ signale from atmospheric discharges have no particolar
mﬂ-ﬂ of thu:;l l:rhm}.“ ;hhhn B rnntirilnhlht&:;

[Glnagow), in which T em & tuning oo in,
B in., containing 830 fest of m'rg: il Enﬁ that * atmo-

ics ' aro alwaye loodost ad most numercus when [
have sll my inductance **in." How ia thisT 1 have »
friend who had the aame expericocs.  Also, nbout how
far do the wavea sot up by an atmowpheric disturbance
travel T Recently the woather hore has been very thundery,
and ons day [ happened to mention to my friend {whoss

}

station s 285 milea sway) that T bad heard very ot
* atmoapherica ™ the night before. He replied that hﬂm
heard none at all. The prevailing conditions in Glasgow
were ;—min at intervals, extremely bonvy lowering clouds,
no audible thunder, but very closn, frisnd suggests
that the signals, being free and ungoverned, wero im
from reaching him by the heavy clouds, ] think this is
anlikely. 1?%.!:- is your opinion ¥

Annver.—1. What is moant is that * atmospherics ™ are
of all wave-longths (though the majority are very long),
and moreover ars extremely hi{lxlf damped ; so that
cutting out by tuning is impossib The first wave of &
proper frain of waves s amall effect on the
receiving aerial, the sscond—if the receiving circuits are
mpa.r]ﬂr “ tuned ' —finds things just in the right state to

" helped on,” the third adds still more to the combined
offect, and #o on ; o that such a train has very littls effect
unlbesn the cirouits are so tuned as to allow this cumolative

effect to take place, An atmos i, nn the other hand,
Fmdueu an effect which may comparsd to & wiolent
twang " given to a baned staing, and sets the asrial which

it strikes vibmating to the seral's own tone. Even so,
however, the effoct produced is ter if the aerial's own
time-poriod i somewhere ooar the time-period of the one
or two swings of the atmospheric, and as the majority of
atmospherics are of extremely bong wave-length, they are
maore o evidence when the circuite are tuned to long
wavea,

2, Hundreds—even thousands—of miles, Tt is held by
ocortain  writers that a pumbsr of atmospherics
received in England have their origin in the Equatorial
region of Bouth America. On the other hand, the produe-
tion of Ineal atmospherics is by no means impossible,
though without further details we shoold not like to hold
that your results are an example of this. For instance,
you dﬂ]mﬂ: mention whether your friend got his ordinary
received signals on that day st normal strength—an
important point ; or he may have been listenipg on & short
wave, and thus missed the majority of X's which wers
gong. -

M. B.—The probability is that you are not in tuno for
the very long wavelength of the second station you
mention ; moreover, it has & directional serisl We

that we cannot answer the kind of questions you
in paragraphe £ and 3 of your letter. It would be
contrary to etiquette to make public our own confidential

information.
Correspondence.
The Reception of Signals.

To the Editor.

B, —It gave mo great ploasurs to find yoor answer to
my letter in the first issue of Tre WinrLess WorLp,

With mgl:dtnﬂmmnudl_:lﬂhﬂﬂi my provious letter,
1 to state that with the following adjustments :—
ATJ. st zero, AT.C. st three, tuning switch on the
second stop and the change-over awitch on " STD. B 1."
with telephones and detestor across two middle terminals
of tuper, the maximum strength of signals was obtained
with the intensifier handle at 45°, a few d either sids
eutting out signals . I bave since discoversd
that the angle varies with the amount of AT.C. in cirenit,
i.e, the larger the percentage of capacity the greater the
angle. Also very fine tuning, 2° or 3° being sufficient
to eut one station out and bring another in, although
both apparently on the same ware-

In fact, 1 often use it when ** jamming ™" s bad, an
itumenT-ﬂhhtamdﬂthu required, all others
being absolutely “ out of it." Also the telephones used
sre tha ondi pattern supplied to ships, and in series
with the detector. With the same adjustments, except
that the change-over switch is on the * tone ™ side, pro.
ducea no signals in the telephones whatsver, no matter
how close the transmitting station.

Yours, sta,,
* OreraTOR."
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Wireless in the North.

Negotiations are proceeding for the
erection of a wireless telegraph station near
Stonehaven. It may be recalled that in the
House of Commons recently the Postmaster-
General, while declining to provide under-
ground wires to Aberdeen, suggested to
provide s wireless service, so as to prevent
Aberdeen being cut off from the south in
time of storm. It was said that the station
would be at least 12 miles south of Aberdeen,
but if the field that is under negotiation is
acquired it will be nearly 20 miles south of
Aberdeen.

Patent Record

The following patenta relating to wircless telegraph
have been ap for since we closed for pross with th{
July issas of MAZREInE 1

o. 13,046, June 16th, Michel de Lexinier. Ryth.
matio control—aynchronoun diferentinted or syntonis by
Hertzian waves from a distance, and without relays of
teledynamic machines and receivers,

Mo, 14,04, June 17th. Valdemar Poulsen, Ap.

for closing and interrupting electric currents.

No, 14,035, June 1Tth. Emile Girardean. Supplying
radiotalegraphic antennas,

No. 14927, June 28th. Wm T. Ditcham and the

Grindell Matthews' Wireless Telegraph Byndieate. Arrange-

ment for producing elestro. oscillations  par-
ticularly for use in radio.telephony.
No. 15087. June 30th m, J. Electrio

telegraph receiving -.pgn.hu of the selective type.

KNo. 16,283, July Ind. Edward T). Carden, Method
of and means for determining the electrical chamctaristics
of high-freqo oacillation eircuita
wN-n. lb.l%'l'. ul ‘-.ﬂ;i 1';’ Thorme B.tt“ and G-lTh-tt.i‘-

ireless Telogm elephone I Iy Y. TROE-
mision of wireleas signale

No. 16,508, July Sth. Sterling Telephone and Elec-

trical Co,, Tid., Wm. Bamea Allcock.  Fadisl salector
switchine,
No. 15673, July Tth. John (. Balbillie, Wireleas
h transmitter.
o. 15874, July Tth. John G. Balillie Wirelesn
ph recoivers.

No. 1589, July Bth Geo. Horstic Jone and
Leonard V. Harbor. Mathod for serial signalling and inter.
communicating with wireless telegraphy.

No. 15809, July #th. Emile Girardean, Mothod of
indirect excitation for oscillatory airmalta,

Rubber Tiling

Ooe of the most noteworthy featores of modern enter-
prise is the oareful attention given to detail. This is a
tendenoy to be commended, for just aa it s the littls th
which make up the snm of our existence, so it is the litt
eom/orts—lugariea if you will—and conveniences which
amelizrate present conditions of existence.  This ameliorn-
tion ks not confined to one class, all share in the general
ndvancement, and, if anv, it in the mass of the less forto-
nate of nar fellow-men who have benefited in the greatoat
mnﬂhn. Houses, means of conveyance, amusements,

dress, all are Bow ised to be subjects worthy
nf serioun and trained thonght and skilled invention. Buot
it is of the progross in ocean travelling that we wish more
particularly to make mention. Nowhers is the advance-
ment more marked ; the travellor oo & modern neean liner

has no inconvenionces to put up with. When he bosrds
the vessel which is to take him across the wilderness of
many wators, he no r leaves behind him .

ol all
amenitics of lifs sahore. Esse and comfort travel with
him. He oan have his smoking-room, his lounge, his
tennis, his gymnasium, his swimming bath, and i
everything which he may be sccustomed to on :
To give an instance of how even the minutest detail has
bean carefully studisd, he will Bad, on soch & #tas for
example, ns the France, the hall lounge, the oo i,
anrd tfn bath-rooms cleanly tiled, the last-named ially
white and shining, with what looka like tosel pave.
ment. Buot the weight of the ordinary porcelain flooring
would be too heavy for the vessel, and too noisy in the

rather limited & This fooring, bowever, silences the
in;d,und} slightly to the pressure of the foo
taau

nigue substance, eepecially adapted to ase on vesnols,
though it & literally emp I{l over the warld, T

i H{ ms & matter of fnct in Bucking-
ham Paloce itself, 1t @ known o “ Bilvertown Robber
Tiling," and s manufectured the Indiarubber, Qutta-
ﬁlr:k and Telegraph Works Co., Itd It s manufac- -
tured as tiles, in & variety of shopes and colours, which can
be arranged to form sort n%ﬂtem. while the colour
can be toned to mr.:u,hu:“ of rakion desired. The
flooring on the Fronce was spocially designed and oon-
structed, and the effects obiained r witness to the
splendid sdvincs made in this partioular branch of domestic
comfort and hygiene.

Marconi Athletic Club

Cricxer Becmox
Fortune has besn something of s fickle jade to the
Marconi ericketers this season, for success has almost
invariably Iallen to their opponents, Nevertheless, most of
the ms were closely contested, and some good
F"ﬂ:’ many members of the slevens can be ;u';:zd.
erickel match betwean the Office and Chelmaford
Warks at Acton, on June 2let, resulted in & good win for
the Works team. Bcores: Works, 98 ; Office, 43
The resulta of other games are as follows :
June Z8th, at Fulham, . Fulham Palace 1L ; Fulbam
Palace, 187 for 7 ; Marconi's, 115
July Sth, at Acton, v Clissold : Clisscld, 155 for 8 ;
Marconi's, 125 for 7.
July 12th, st Acton, v. Fulham Palsce II.: Folham
Palace, 116 ; Marconi's, 83
ﬂn“ﬂﬂlmtﬂﬂmhﬂbﬂﬂ placed In the
feld.
Om June 28th, at Acton, the sscond eleven ngninat
the Dots C.C., and after & closely contested game the
Marconi Club winners by 8 runa. Scores: Mar-
coni's, #6 ; Dota C.C., 78,
On July Gth the same eloven played st Richmond
inst Fulham Wealeyans, and after an enjoyable L]
t{hhmhutmh’l!rﬂrl.ﬁﬁlﬂl:h
Wesloyans, 77 ; Marconi’s, 59,
TEnNIZ BECTION.
The M Doubles Tournament was held on July Sth,
Mr. Douet and Mr. A, E Merritt proved the winners, and
the Consolation Prize was awarded to Miss Bate and Mr. F.

Noakes,
OR SALE.— MARCON] UNIFORMS. Duck apd
h=ss dress—never used—best matersl, cost 13/, each,

mecept 10/ each.~—C.B,. Ssntoy, Westbory Road, Woodside
Park, M,

BEDRS on Wireless Telegraphy. Ower 1,000,000 volomes
on every conceivable subject secondhand at Half Price.
Wew 2% poe, Discoont Cat, 78 Free. Siaie Wanis. Books
Bought,~W, & G, Fovre, 121 Charing Cross Road, W.C.




