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Safety

JUE!T two weeks after the Empress of

Irelund sank in the 5t. Lawrence River,

the House of Commons was occupied
in debating the Mercantile Shipping (Con-
vention) Bill—a measure designed to mini-
mise the dangers of ocean travel. The
provisions of the Bill relating to wireless
telegraphy are Fr‘iﬂtﬁd on page 250 of this
issue, and it will be seen that their scope is
to give effect, so far as the British Mercantile
Marine 18 concerned, to the decisions of the
conference which assembled in  London
towards the end of last year and which, in
January last, agreed upon an international
standard as to the precautions to be adopted
to reduce the perils of the sea. Parallel
legislation is being carried elsewhere, and
there 18 every reason to anticipate that
within a cumpuratm-h short time the great
shipping nations will have in operation a
code of safety binding on all owners and
crews of foreign- going passenger ships.

It has not required the recent terrible
disaster to remind us as to the need for
legislation such as is now proposed, for the
alarming facts as to the extent of the de-
struction of human life at sea had already
created a consensus of opinion throughout
the world in favour of reasonable reform.
This movement resulted in the holding of
the International Conference to which we
have already referred, and the Bill which
the Preaident of the Board of Trade explained
to the House of Commons on June 12th
embodied the results of that eonference.
Members of the House of Commons inti-
mately connected with the shipping industry

at Sea

gave the measure their approval. Sir
Arclubald Williamson, speaking with an
intimate knowledge of a fleet of steamers
trading regularly with the United States,
observed that although not one of these
had a crew of fifty nor carried passengers
it had been found that the installation of
wireless telegraphy was a distinet advantage.
He advocated the installation of wireless
telegraphic apparatus on cargo steamers,
not only because it made for safety, but
because it gave owners the commercial
advantage of knowing where their steamers
were at any given moment, and when they
would arrive at any given port.

The fear was expressed by one member
that wireless telegraphy might become a
monopoly, but Mr. John M. Robertson, the
Parliamentary Secretary to the Board of
Trade, promised that the Board of Trade
would take * vigilant precautions against
an approach to anything of the kind.”
There has never been any ** monopoly 7 in
wireless telegraphy in this country, and we
fail to see in what way the Bill will create
0ne.

Shipowners are business men after all,
and like other business men they are ;.,uulmi
in making their purchases by considerations
of efficiency and economy. If the wvast
majority of thl‘lﬂ are l'f|ll1ppﬂl with Marconi
apparatus it 18 surely because of the out.
standing advantages to thplm ners of that
svatem and of the services of anexcellently
managed  and  efficient organisation,” to
quote the expression of one of the speakers
why took part in the debate.
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Personalities in the Wireless World

EUGENE TYLER CHAMBERLAIN

Urited States Commissioner of Navigation

0 control the navigation of any

I country is & task of great responsi-

hilitv, as it 18 likely to have a great
effect, either for or ill, on the pros-
penty of that country m:mnﬁng to the
manner in which it is carried ont. Especially
is this the case in a land which owes ita
developinent and maintains its greatness
largely on the wealth and importance of its
maritime trade. The United States, there-
fore, has been thrice blessed in having for
her Commissioner A man of such keen fore-
sight and statesmanship as are possessed by
Mr. Chamberlain. It was not the least of
President Cleveland's achievements when he
prevailed on Mr. Chamberlain in 1893 to
accept the post, for in the twenty-one years
that he has held the office, Mr. Chamberlain
has effected such far-reaching changes and
introduced so many important measures
relating to vessels and shipping, that he has
practically reorganised the maritime system
of the United States and made it one of the
foremost in the world.

One of his ideals 18 to secure, as far as
possible, the safety of ** those who go down
to the sea in ships, and oecupy their business
in great waters.” How far he has succeeded
in his purpose we dare not declare, lest we
should he accused of fulsome flattery. All
we can say is, ** Ask those whom his ordi-
nances affect and the reply will leave you
more than satisfied of the truth of our
statement.” But to those who have not the
means of obtaining information in this
way, the following details of Mr. Chamber-
lain’s work will be of interest. Soon after
taking office he started to carry into effect
the recommendations of the International
Marine Conference of 1898, and so brought
into operation the revised international
rules, inland mles, and the (Great Lakes

rules for preventing collisions and for
establishing definite lines for the application
of these regulations. He was also, to a large
extent, responsible for the passing of the
White Law of December, 1898, for the
improvement of the conditions of seamen
on American ships, and it was he who urged
the measure, included in the Act, which
requires the inspection of certain sailing
vessels and the examination of their officers,
and prohibiting the departure of unseaworthy
American ships. Again, in 1903, when the
Department of Commerce and Labour was
created, he joined others in urging the
importance of wireless telegraphyv as & means
of promoting safetv to life un vessels at sea,
and the United States Government have
found his co-operation invaluable in the
framing of the legislation on this suhject.
Mr. Chamberlain was horn in Alhany,
New York, September 28th, 1856, and was
educated at the Albany Academy and at
Harvard University, where he graduated in
1878, For one year he took up the pro-
feasion of teaching, but later was engaged
in business. This knowledge he found of
great value, when, two vears afterwards, he
entered on a journalistic career, which he
continued to follow till, in 1893, President
Cleveland appointed him Commissioner of
Navigation, and he took up his great life
work. He is one of the four honorary
associates of the Society of Naval Architects
and Marine Engineers, and is 8 member of
the Maritime Law Association. In 1903 he
was secretary of the Pan-American Customs
Congress which met at New York to promote
uniformity in Customs and Navigation Laws
among the American Republics. Again, he
was delegate at the International Con
on the Salety of Life at Sea, which was held
in London last year.
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Trans-Ocean Wireless Telegraphy

New Transatlantic Service.

THE ENGLISH STATION DESCRIBED.

LMOST everywhere the triumph
A'ﬂ[ wireleas telegraphy is completc—

on land and on sea, in peace and
in war—and one recalls with considerable
amusement the extraordinary manrer in
which Mr. Marconi waa treated by scientific
men while solving the great problem. It is
only a few years ago since Mr. Marconi
announced to the world that he had suec-
ceeded in sending a wireless signal across
the Atlantic. Immediately the detractors
were up in arms. It was nonsense ; the
reading was an error, it was a deliberate
deception. To-day we know that the signal
was really sent and really received, and
events have proved it to be the forerunner
of & new means of bringing the corners of
the world nearer than ever before.

It was in 1900 that Mr. Marconi, en-
couraged by the success of his cross-Channel
and other experiments over varying dis-
tances, arrived at the decigion to make a
gerious attempt to send an electric wave
across the Atlantic and detect it on the
other side. He had long held in view the
application of his system of wireless tele-
graphy to transatlantic working, not
merely a8 an experimental feat, but with
the object of making it a means for com-
mercial communication. It was obvious,
however, that if such a purpose was to be
brought to fruition it would necessitate the
employment of more powerful electro-
magnetic waves than those previously used,
and it was, above all things, necessary to be
perfectly certain that the production of these
waves would not prevent or cripple the
already established wireless communication
between ships and the shore. Moreover,
the nature of the plant to be employed
required careful consideration. _

After many experiments, the construction
of the plant was commenced. Poldhu, on the
Cornish coast, was the locality chosen for

the site, and that name will go down in
h'story as the birthplace of transatlantic
wireless telegraphy. The construction of
appropriate buildings was commenced in
October, 1900, by Marconi's Wireless Tele-
graph Company. In the following month
the machinery began to be erected. The
aerisl was to consist of a ring of twenty
masts, each 200 feet high, arranged in a
circle 200 feet in diameter, the group of
masts supporting & conical arrangement of
wirea insulated at the top and gathered
together at the lower points in the shape of
a funnel. In December, 1900, the building
was 80 far advanced that drawings were
prepared showing the arrangement proposed
for the electric plant in the station; this
being delivered, experiments were carried
out at Poldhu in January, 1901, for the
purpose of ascertaining how far it would be
efficient for the objectivein view. At Easter,
1901, by means of a short temporary aerial,
experiments were conducted between Poldhu
and the Lizard, a distance of six miles, which
was sufficient to show that the work was
being conducted on the right lines.

. During the next four months much work
was done in modifying and perfecting the
wAve-generatingarrangements, and numerous
telegraphic tests were conducted during the
period by Mr. Marconi hetween Poldhu in
Cornwall, Crookhaven in the South of
Ireland, and Niton in the Tsle of Wight. A
delay occurred owing to & storm on Sep-
tember 18th. 1901, wrecking a number of
the masts, but sufficient restoration of the
aerial was made by the end of November,
1901, to enable Mr. Marconi to contemplate
making an experiment across the Atlantic.
He left England on Novemher 27th, 1901,
in the steamship Sardintan, for Newfound-
land, having with him two assistants,
Messrs. Kemp and Paget, and alzo a number
of bolloons and kites. He arrived at



St. John's, Newfoundland, about Decem-
ber 5th, and made arrangements for sending
up a balloon and an attached aerial wire,

viously instructed his assistants
at mh:nmndhnmﬁpm to 6 p.m.
each day a mme consisting of the
letter “ 8 ( LQEH the Morse code consists
of three wnmmw dots) at short intervals.
Signals began to be sent out in this way
from Poldhu on Wednesday, December 11th,
and, after some difficulty in elevating the
aerial wire in Newfoundland by means of a
kite, Mr. Marconi received the ** 8 " signals
at Newfoundland on Thursday, Decem-
ber 12th, 1901. On Friday, December 13th,
he confirmed this result, and on Saturday,
December 14th, he was able to send a
message to Major Flood-Page, one of the
Directors of i‘ll}n.mnnj'u Wiregleena Telegraph
Company in London to this effect :

“8t. John's, Newfoundland, Decem-
ber 14th, 1901.—Signals are being received,
weather makes continuous tests very
difficult, one balloon carried away yester-
dl-:]'-”

In these experiments the actual power
employed in Cornwall for the production of
the waves was not more than 10 or 12 kw.
In February, 1902, Mr. Marconi made
arrangements for the erection at Poldhu of a
permanent structure.
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The plant and equipment at Poldhu have
since been modified to adapt the design of
the station to the requirements of modern
radiotelegraphic practice, but it ceased to
be employed for transatlantic work in 1907,
when a new station was opened at Clifden, on
the west coast of Ireland, to communicate
direct with another station at Glace Bay in
Nova Scotia. These two large stations began
to exchange radiotelegraphic messages across
the Atlantic on October Tth, 1907, and
millions of words in Press and private

have since been transmitted. The
long history of this t achievement was
related by Mr. Marconi in a lecture at the
Royal Institution of Great Britain, delivered
on March 13th, 1908, in which he recounted
the various stages of the work and the ste
by which success had been finally attained.
After an interval of interruption due to a
fire which destroyed part of the Glace Bay
Station in August, 1909, commercial com-
munication was re-established across the
Atlantic at the end of April, 1910.

Now to the Clifden-Glace Bay service is
about to be added another, which iz calculated
to more effectively bring together the two
Continents and to cope with the enormously
increasing use of transatlantic telegraphic
communication which the cheapness and
efficiency of the Marconi system has made

possible.

Carnarvan .S-‘ulﬁ:'rm.Hu.-.l'.f.-'.rlly1 showing Leading-in of Acrial
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Main 300 kw, Mofor Alfernafor.

The stations are situated in North Wales
and in New Jersey, U.B.A., and private land
lines will connect these terminals with
London and New York. As the service will
shortly be inaugurated this is a suitable
occasion on which to give an account of it,
as well as of the work which it is intended to
CATTY ON.

The British station is located in the neigh-
bourhood of Carnarvon, the whole surround-
ings of which are full of interest.

The recorded history of the neighbourhood
goes back many centuries, but the enlightened
research of trained scholarship within recent
vears has somewhat dIElpEIYEﬂ the mists
that envelop its early history. For instance,
the fact has been revealed that long hefﬂrc
Ceesar E'Et foot on the shores of the * White
Island " its everv headland along the North
Wales coast was occupied by what, to the
military engineer of that []nw must have
been impregnable cities. These were so
svetematicallv grou that the appearance
of an invader at Chester could be signalled
to Carnarvon, and thence along the western
coast, with a promptness that, in a sense,
anticipated the wireless telegraphy of to-day.

Until far into the Middle Ages Carnarvon
was the richest and busiest city in Wales.
sSince then, however, it has fallen on evil

days, commercially. For generations its
local industries have been a diminishing

quantity. The riveter's hammer on the iron
and steel ships of the Clyde and Tyne
sounded the knell of about the last of its
flourishing trades.

The site on which the New Jersey Station
stands has also passed through many vicissi-
tudes, and during the construction of the
New Brunswick transmitting station an
old farmhouse, which in revolutionery days
was & mansion of importance, having been
at one time a paymaster's office of the
revolutionary army, was used as the con-
struction office.  Rumour has it that
Lafayette had his headquarters at this old
farmhouse for a time during the American
War of Independence. But the whirligig
of time brings its revenges, and historic
places in North Wales and in New Jersey now
come into prominence through scientific
achievement.

The station in North Wales, although
familiarly known as Carnarvon Station, is
not actually within the confines of that city.
The transmitting section is situated a few
miles east of Carnarvon, on the Cefn-du
Mountain, the station building being about
680 feet above sea level. The receiving
section is at Towyn, one of the most pleasant
seaside resorts in North Wales, about three-
quarters of a mile from the village and a
distance of about 62 miles by road from
Cefn-du.

UNIVERSITY OF MICHIGAN



Signalling Molor GGeneralors.

The transmitting and receiving sections
are separate to enable duplex wireless tele-
graphy to be effected—that is to say, to make
possible the simultaneous reception from,
and transmission to, America. It 18 not usnal
to have so large a distance separating the
two sections, but it was necessary to do so in
this case owing to certain geographical
features. In duplex working receiving
section must be placed in a certain definite
direction with ¢t to the transmitting
section, and here the correct angle could not
be obtained with a suitable site at a nearer
distance owing to the configuration of the
country.

There are four wires connecting the two
stations, these being carried on the same
poles as the Post Office telegraph lines.

The transmitting station consists of one
large building measuring approximately
100 feet by 83 feet, which is divided into
three sections, known as the main machinery
hall, the annexe, and the extension.

In the main machinery hall are located
the transmitting eets, switchboard, trans-
former room, stores, offices and emergency
upanﬁ room. Auxibary plant, consisting

ially of electrically driven blowers,
D.C. generators, ventilating fans, and some
small motor generator sets used in connection
with the signalling circuit are placed in the
annexe, which also provides an office for the

shift engineers and accommodation for the
fitting shop. The extension is devoted
entirely to experimental apparatus,

On the two upper floors of the north end
of the building are arranged most of the
actual wireless apparatus, consisting of
condensers, bus-bars, jigger, and induct-
ANCES.

The main transmitting sets are in dupli-
cate, each set comprising a 300 K.VA.,
single-phase alternator, generating at 1,750
volts and 150 frequency, directly coupled to,
and driven by, a 500 B.H.P. three-phase
self-starting motor, suitable for 440 wvolis
and 50 frequency ; this in its turn is directly
coupled to a shunt-wound exciter giving
300 amperes at 40 volts.

The alternator is directly coupled to the
discharger, which is of the rotating dise
type, the coupling being an insulated one.
Lubrication throughout the entire set is
forced. The disc discharger is enclosed in a
sound-proof room.

An insulated foundation is provided for
t!m dise, and should it be required at any
time to run this asynchronously, an inde-
pendent 50 horse-power 110 volt shunt
motor having a uj{nisli_]}’ n;:lmu';ahle insulated
cou 18 provi or the se.

TEl:ngai.u switchboard Enun?ii:t-u of ten
panels, each 2 feet wide and 8 feet high,
upon which are mounted the necessary
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Transformers, Induciances and Isolafing
Swilches.

instruments and circuit breakers and switches
for the control of the various parts of the
plant. The mains and main motor panels
are provided with time limit relays; the
cables from the switchboard to the various
machines are all lead covered, and are
suspended on racks on the sides of the
trenches.

The transformer room is worthy of note.
Here are transformers each having a capacity
of 75 KV.A, as well as low-frequency
inductances. rthTEiH an electrically operated
safety switch in the transformer primary
ciremit which iz controlled by a master
switeh. Each transformer is provided with
isolating switches in both primary and
secondary circuits, and these are carried by
an iron framework immediately over the
transformers. The low-frequency induct-
ances are arranged to facilitate adjustment
of the amount of inductance required.

WirgLEss WORLD

In the emergency operating room is all
the apparatus necessary for transmission
and reception from the transmitting station
instead of from the distant operating station.
In addition there 18 here a master switch,
under the control of the operator, which
automatically operates (1) the safety switch
in the transformer room, (2) the receiving
aerial isolating switch, (3) the receivi
crystal protecting switch, (4) an illuminate
sign ** Ready to Transmit,” situated in the
shift engineer’s office, and (5) a disconnecting
switch in the main earth lead, to unearth the
aerial when required for receiving, thus
completely avoiding any possibility of
damage to the receivers when the aerial is
required for transmitting.

he auxiliary plant is, as we have already
stated, situated in the annexe. Here are
motor generator sets in duplicate, each
consisting of a three-phase induction motor
directly coupled to a 50 kw., 110 volt, shunt
wound, D.C. generator, in connection with
which 18 used an automatic pressure regu-
lator. The blowers are also in duplicate,
each set consisting of a positive rotary
blower of the out-board bearing type, driven
through spur gearing by a motor suitable
for 440 volts, three-phase, and 50 frequency.
Air is conducted to a reservoir, thence
distributed where required. The dise dis-
charger chambers are ventilated by means of
exhaust fans, each driven by a three-phase
induction motor.  Duplicate signalling
circuit motor generators are provided, each
consisting of a three- induction motor
running at 1,460 revolutions per minute,
directly coupled on either side to a D.C.
shunt wound protected type generator.
Liguid starters for use in connection with
the auxibary disec motors, are, like the other
machinery installed here, supplied in dupli-
cate, to guard against any possible temporary
interference of the service.

From the shift engineer's office, which is
partitioned off from the annexe, an un-
interrupted view is obtained of the machinery
hall, main switchboard, and the auxihary
lant.

The small but well-arranged repair shop is
capable of dealing with almost any class of
repair work likely to be required, and it is
equipped with modern power-driven tools.

The latest type condensers are installed,
the banks being arranged symmetrically on
two floors. The pots are used three in series.
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The bus-bars are of copper-sheet, stiffened
by Duralumin angle plates. They are sup-
ported on standards and separated by means
of porcelain insulators. The main bus-bar
18 extended beyond the condenser banks,
and divides immediately over the disc
chambers, the ceiling of which is provided
with specially insulated glands, through
which pass the main connectors conducting
the current from the condenser bus-bars to
the side discs. Each branch of the main
bus-bar is connected up to one transmitter
by kl;ma.na of quickly removable change-over
links.

The jigger, of the usual independent
primary and secondary type, consists of a
suitable number of turns of special H.F.
{.‘:IhIB wound on insulated frames, which are

upported so that their axis lie a.lunf the
axis of the windings. Provision is made for
one of these frames to be easily movable
in & line along its axis for the purpose of
varying the coupling between the primary
and secondary.

The aerial tuning inductances are three
in number, and are provided with the
necessary tappings for tuning purposes. The
aerial is of the directional type, and extends
from the building in an easterly direction
up the mountain side. It 18 approximately

3,600 feet long, and averages 500 feet in
width. Ten tubular masts support the aerial,

i \"".""'

S0 kw.

and these are arranged in four rows of three,
two, two and three, each row being 900 feet
apart. The aerial diverges from the leading-
in insulator to a line of rod insulators sup-
ported by the triatics between the tops of
the first row of three masts, thence to the
triatic supported by the other rows in
succession, the plane of the wires following
roughly the contour of the mountain at a
height of just under 400 feet. Ewven tension
is kept in every wire by means of a balance
weight, thus minimising the possibility of
breakage of wire due to wind pressure.

The earth system is briefly as follows:
a ring of metal plates is buried in a circle,
with the building as centre. This is con-
nected by means of radial wires with
another ring of larger radius. From the
outer ring wires are run to the end of the
aerial, whilst fromn the first circles of plates
wires are brought overhead to the comnmon
earth wire. On two opposite sides of the
building are earth terminals, passing through
the wall to which the common wire is con-
nected.

There are ten tubular stecl masts, each
400 feet in height, the lower half being
3 ft. 6 in. in diameter, and the upper half
heing 2 ft. 6 in. The lower half ia built of

uarter sections, or quadrants each 15 feet
in length, and the upper half is built of
semi-cirenlar  sections each ten feet in

Matar (renerafor Sef,
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Rotary Blower, showing Air Reservoir.

length. All the sections have outside
flanges, by means of which they are bolted
together. KFach mast 18 provided with a
gallery at the top, which can be reached by
a ladder running up inside, access to the
ladder being by means of a manhole, The
triatics are attached to a halyard passi
through a block at the top of the mast, a:g
another at the bottom, and arec made fast
to bollards. A winch with warping drums
is placed between each two masts. The
foundation plate for each mast stands on a
block of conerete measuring approximately
12 feet by 12 feet by 6 feet, and weighing
approximately 48 tons.

Four sets of seven stays of 3 inch steel
wire rope with solid core are used for each
mast. A stay is insulated about every
hundred feet of its length. The stay
anchors consist of concrete blocks measuring
about 12 feet by 12 feet by 12 feet, and
weigh approximately 97 tona. The inter-
mediate pairs of masts are provided with
hack stays in order to lessen the strain on
the mast-head caused by the greater length
of triatic which they support.

Power is supplied to the station by means

of an overhead transmission line which
provides a three-phase aup ly at 10,000
volte. The power station, belonging to the
North Wales Power and Traction Company,
is situated at Cwn Dyli, about 11} miles
distant. The prime movers are high pres-
sure water turbines, the water being obh-
tained from a lake very near Snowdon.
There is a transformer station adjacent to
the wireless station, where the wvoltage is
reduced from 10,000 to 440 volts, at which

pressure it appears on the main switch-

At the Towyn station the receiving aerial
1s supported by five masts, each 300 feet
high ; these masts are erected on a range of
hills at the back of the town, the last mast
being abont 1,400 feet above sea level. A
balancing aerial is also erected carried on
80 feet poles, the purpose of the balancing
aerial being to halance out the effect of

signals transmitted from the stations at
Cefn-du, so that the signals received across
the Atlantic are not in any way affected by
the signals from the transmitting station at
Carnarvon.

The station is e-qmpped with all the latest
types of receiving ratus, and the
operating huilding hu been designed to
accommodate sufficient operators to deal
with a traffic of 100 words per minute duplex.
The vperators for both stations are all
located in the various operating rooms at
the Towyn station, as are also the operators
for working the land lines.

The si ing switches at the transmitting
station are controlled from Towyn, where
the punched tape from the Creed instrument
is put through a Wheatstone transmitter,
which, by means of relays at the Carnarvon
station, actuates the signalling switches,
making and breaking 300 kw.

The large and continuously increasing
volume of traffic with which the Marcom
service has had to cope is proof of its
popularity. The latest inventions have
been introduced to facilitate its rapid dis-
posal, and with a view to eliminating to the
greatest extent human agency.

The Marconi Com have opened large
new premises at Nﬁf Feunhul:r.zh Et.r-e?t.,
London, E.C., which serves as a main
telegraph office. The new premises are
connected by direct land lines with the
Company’s offices at Marconi House, Strand,
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London, W.C. The public office " has a
commanding position, facing as it does the
banking centre of the world, Lombard
Street, and Gracechurch and Fenchurch
Streets, the home of shipping and produce.
The office is fitted with panelling, doors and
counter of Cuban mahogany, the walls above
the panelling and the ceiling being covered
with linerusta of rich and elegant design.
In the basement are to be found the com-
pressor for the Lamson tubes, and several
busy motor generators vie with one another
to supply power to mechanism of most
recent invention in the operating room.
Here also is ample accommodation for the
rapidly accumulating and vast records
which it is the duty of a telegraph company
to keep, according to the provisions of the
International Telegraph and Radiotele-
graphic Conventions.

To ensure an uninterrupted public service
and to provide against the risk of fire, the
land lines connected to both the Welsh and
Irish stations can be worked either from the
office in the Strand, or from the main
office in Fenchurch Street.

Let us follow the handling of a telegram
from the time of its acceptance at the
counter of the telegraph office. Imme-
diately it is handed in it is dispatched by a
special tube leading from the public office
to the instrument room, where it ia trans-

ferred to punchers. The rapid tapping will
convince any onlooker that an expert is
transferring the message on to the tape.
Then it is to the man in charge of
the Creed transmitter on the next table,
which automatically reproduces punched
tape at the high-power wircless station at
Towyn. There another operator transfers
the tape to the wireless transmitter bv
means of which the dots and dashces are
flashed into space and received at the station
in New Jersey. Here again expert tele-
graphists transcribe and hand the messages
to the land line system connecting with all
the important cities and towns in the
United States and Canada. The same
operation is repeated when a message is
transmitted in the other direction—that is,
from the United Btates to England—the only
difference being that in London the signals,
by means of the Creed printer, are recorded
in letters on tape, which is automatically
gummed, and handled by the scrutineer,
who separates the tape and affixes it on
the Company's forms for delivery to the
addressees.

The apparatus being in duplicate, there
is, therefore, every assurance of an uninter-
rupted service, and to ensure the greatest
speed the lines are worked duplex.

Messages exchanged between this country
and the Dominion of Canada will continue

The Main Swifchhoard.
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to pass through the Clifden-Glace Bay
Wirelesa Telegraph Bervice, and the duph-
cate facilities now arranged enables the
Company to deal more effectively with the
hundreds of thousands of words entrusted
to them for transmission.

All classes of telegrams are dealt with—
ordinary plain language, deferred night
letters, wezkaend letters, Press, and :}J;%re
to ship and ship to shore m Cypher
is as easily dealt with as plain language. and
the rates have been reduced to a level
placing telegraphy in the reach of a far
wider public, and effecting a saving of about
334 per cent., as compared with the charges
for transmission by other means.

This brief arcount of the arrangements
made to provide an efficient and economical
service must convince even the layman that
long-distance wireless transmission as well
as communication with ships of all nations
i8 becoming more and more interwoven with
our daily social and commercial life. It haa
been and will continue to be & great factor
in the lowering of rates as well as a perma-
nent entity in the world of telegraphs.

A public banquet was held at Carnarvon,
on May 20th, in honour of Mr. Marconi, who
Was ompanied by Mrs. Marcom. The
Mayor of Carnarvon presided, and he was
supported by representatives of Liverpool's
shipping industry. The object of the gather-
ing was to celebrate the completion of the
new station.

Responding to the toast of his health,
Mr. Marconi, who was cordially received,
said that wireless telegraphy had made
enormous progress in recent years, and he
was certain that at the time of his first
experiments, nearly twenty years ago,
hardly anyone would have dreamt that it
would have been possible to utilise it for
direct commercial communication between

and and America, or between England

South Africa. He remembered per-
fectly well that when he first started his
experiments in England, and it was thought
wonderful if he could communicate over a
distance of two miles, he received a letter
from the Admiralty stating that if ten or
fifteen miles could be covered it would be
all that was really wanted. Now if for some
reason one could not communicate direct
to almost any point in the Mediterranean
or North Atlantic they were all very much

surprised, and had to admit that there must
be some radically wrong either with
the apparatus or the persons who were
working it. The uses of wireless telegraphy
at the present day were many, but he ht
that tﬁ first practical purpose to which it .
was put over seventeen jI'Eﬂ.l'l ago still
remained the most im He reie:ml
to its use on board ship :nuiegua.rdd
lives of those that t.mvel on the sea. Th&
number of ships and shore stations equipped
with wireless telegraph apparatus was rapidly
increasing, and that s equipment was
now considered almost indispensable was
a.]mwn by the fact that eeveral Gﬁwﬂmﬁ
;iamed lawe ma a wireless te P
installation mmpulah::;gm all ships entering
their ports. Many of the results hﬂhiﬂ been
able m obtain had been rendered possible
by the work of his predecessors and by the
co-operation and help which had been
afforded him by his mmtant.ﬂ One of the
greatest gratifications of all those who had
worked in this fascinatin nuh]e-::gh was to
know that whilst tele y thro
was facilitating and chea Em ening our me&ﬁm
of communication with distant parts of the
world, it was also diminighing the perils
and increaging the comforts of those that go
down to the sea in shipa.

The following Marconi was received
during the dinner: " To the Chairman,
Marconi Dinner, Sporteman Hotel, Car-
narvon. The Glace Bay staff, although
some 2,000 miles away wmht.-::-]mn you to-
night in honouring thulr chief, whose work
has not only rendered this possible, but ia
about to link the capitals of the old and new
worlds together by a bridge whose founda-
tions rest on the Welsh hills and the Garden
of New York.—Signed White.”

The Boletin Oficial of April 21st publishes
8 decree authorising the Argentine Post
Office to spend 50,000 pesos paper (about
£4 400) on the erection of two wireleas
telegraph stations at Posadas and Puerto
Aguirre in the National Territory of misiones.

According to the Indiaman wireless tele-
graphy in Indis ie making satisfactory pro-
gress. The wireless station at Peshawfir 18
now in working order, while from Rangoon
comes the news that the masts for the station
there are being set up, and that the installa-
tion of machinery will soon be taken in hand,
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Telemechanical Problems

By L. H. WALTER, M.A.

Thea followi

article, written specially for Tue WikeLess Woned by sn suthor who i well known for his ressarches

in Wirnloss Tﬂuﬂﬂph}, denls with n subject which & rapidly coming to the front. The article was written before the
pablisation of the lut number of Tur WiksLress WorLd, in which was given the fimt authoritative account of the great

in * Distant Control " realised by tha Mareoni Company.

Mr. Waltor is also appareatly anawars of the work

ons in this field by Commander Rysn, R.N., of the Marconi Company, who, in 1908 gave soveral demonstrations of
his wireless controlled motor-boat in Portamouth Harbouor, and has since his ex ta on the Long Water
at Hampton Court and on the the Tidal Water at Heybridgs, Essax. Tha reason why so little publicity has been given

to thess succ=ssful experiments is that [t wii realised that ootil the one defect has bean overcome
in actual warfare. This defect &8 that, however " selective™

no opeaing of real utility for such appli

pliances
the device may be, so far as keeping it out of the control of the
known to the wi

putting it beyond any control hy the simple

o engine of destroction ns u.thurin: having it linkle to * run amok ™ is too serions to bo A
remain ontwide the realm of practical utility. The subjeet,

af
this defect has been overcome, the wireleas torpedo must

can ba
in concerned, it cannot prevent that enemy from

a2 * mitting on the key.” With such
sod until

however, is one of considerable faacioation, and in thinmé bu;at of the WirnLess Woeto we hope to retum to it —
o W. W.]

wave telegraphy the idea of operating

or controlling mechanisms from a
distance solely by the aid of electric waves
has attracted the attention of numerous
experimenters, and quite a large amount
of work has been done in perfecting the
electrical and mechanical arrangements
which form no inconsiderable portion of the
apparatus required. Nevertheless, although
rﬂ-diuteleg'mr?}]}' itself has  advanced,
especially of late years, there is but little
progress to record in wireless telemechanics
beyond the stage already reached in 1906 ;
telemechanics being the term so aptly
employed by the French to describe the art
of controlling mechanisms in this way.

This condition of suspended animation is
probably due to several causes. Thus,
although in Germany, for instance, the
setting and regulating of clocks—apart from
& mere time-gignal service—has been effected
by wireless means, such an application is
now forbidden in France, while in the
United Kingdom it is obvious that this and
several other possible applications would
infringe the monopoly of the Post Office,
and are hence not permissible. It follows,
then, that wireleas telemechanical devices
are practically limited in their application—
for the present, at all events—to naval or
military purposes, such as steering of
dirigible torpedoes and boats, the firing of
mines, ete. This probably is the chief
cause of the neglect above referred to,
added to which the greatly increased number

FRDM the earliest days of Hertzian

of high-power stations now working has
introduced a further complication which
has seriously to be reckoned with in con-
nection with the accidental operation of
wirelessly-controlled apparatus.

This being the present state of affairs, it
is proposed to pass briefly in review the
main problems for consideration and the
chief types of apparatus which have been
designed to meet these conditions, having
regard to those devices which have proved
suceesaful in practice, and finally to indicate
the lines along which, in the writer's view,
it would be possible to advance in the
direction of the antomatic craft of the future.

The term * wireless control,” implying,
as it does, the idea of actuating, by means
of a single receiver, several circuits or
devices having different functions to per-
form, necessarily also implies the use of
some selecting arrangement or selector.

The way in which the selection of circuits
has been carried out by wvarious inventors
has produced a variety of different
mechanisms, but the common object i8 the
same in all—namely, (1) To change the
position of a switch over from one contact
to another particular one. This is the first
and chief object of any system of tele-
mechanics. (2) The second object i3 to
secure that even when brought on to the
desired contact the local (firing, for instance)
circuit shall not be closed at once unless this
position has been rendered as a result of the
desired sequence of operations. (3) The
third object is that there shall be a quick
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return to the initial, or receptive state, or
rest poeition ; while (4) the final and most
important distinctive characteristic which
a telemechanical device should possess is,
that it should be indifferent to the effects of
unauthorised attempts to operate the circuit-
closing apparatus by means of either
accidental or deliberate interference caused
by other radio emissiona.

A point iz made by some inventors that
the controlled object should, in addition to
complying with the above requirements, be
able to notify the controlling station that
the signals are being received and duly
executed. Buch an addition, however,
while helping to increase the expense and
also the weight carried, to some extent
defeats its own object in these days when
the direction from which a signal comes can
be quickly determined. The course of the
object controlled is quite sufficient to enable
one readily to judge whether or not the
orders of the controlling station are being
carried out, the course at night being made
visible by shaded lighta.

The first object, the setting of the switch-
arm can be effected in various ways. Among
the earliest devices we find those of Orling
and Braunerhjelm, Jamieson and Trotter,
Varicas, and also Tesla, employing a form of
rotating commutator or its equivalent. All
of these were capable, as arranged, of dealing
with a few circuits only, such as three or
four—often less. There is no delayed con-
tact, thue (2) is ignored. The need for (3)
hardly arises where only two or three circuits
have to be passed over before the sequence
recurs, while (4) is lacking in all these
arrangements. With the exception of Vari-
cas’' not one of these schemes appears to
have been put into practice.

Varicas' boat carried out in 1901 the
simple steering evolutions required, but the
apparatus was quite unprepared to cope
with any intentional interference.

Coming now to more comprehensive
arrangements it is possible to reduce their
number by classifying them as falling into
either one of two classes of selector systems :
(a) those operated by means of a code, or
(b) those comprising a rotating contactor
and a retarded contact device.

WALTER'S BELECTOR SYSTEM.

As an example of rcodal selectors the
aystem devised by the writer in 1898 may

be taken, not because it iz considered the
best—for the writer is prepared to admit
that in its early form it left something to be
desired—but because it is practically the
earlieat comprehensive method, and also
because it has served as & model on which
numerous later systems have been founded,
such as those due to Chimkevitch, to Hiils-
meyer, Branly, and others. The system
was worked out as a selecting device suitable
for any telemechanical, as op to tele-
graphic purpose, although Righi and Dessan
in their ** Telegraphie ohne Draht ™ (second
edition), and also Mazzotto In his book,
describe the writer's arrangement as though
it were to be used for selective wireless tele-
graphy, like the later system of Anders Bull,
which has many points of similarity. The
original idea involved the use of synchronous
rotating disca at the sender and receiver,
both released by the act of sending a pre-
liminary signal. One complete revolution
of the discs then resulted, if no further
signal impulses were received, and the
arrangement was then in its initial receptive
state. The receiver disc comprises & number
of contact studs placed on the periphery of
the disc, co nding to the code signal
selected for one circuit ; these studs are all
connected with a safety device. If during
the disc's rotation impulses are received
when the contact brush is exactly on one of
the studs so connected, the safety device has
its circuit closer advanced one step for each
such correctly timed impulse, and finally
makes an operative contact when the
desired evolution (steering, firing, ete.) is
carried out. Should, however, any impulses
arrive when the brush is not on a codal stud,
the safety device flies back to its imitial
position, thus preventing the actuation of
the apparatus by unauthorsed or inter-
fering impulses, It is well understood that
the transmitter has as many codal discs as
there are circuits to be controlled, and there
are a corresponding number of safety devices.
Special relays are also used for the purpose
of stopping an evolution when the next
evolution is one which cannot be carried out
without conflicting with the first (eg.,
* helm to port " and ** helm to starboard ).

Although apparatus of this type was kept
at work in the author's laboratory for
several years it has never been fitted on an
actual boat owing to the fact that the idea
appeared to be hefore its time, as people at
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that date were not inclined to take even
wireless telegraphy itself very seriously.
Hiilsmeyer's system, however, which dates
from 1906, and is practically identical with
that of the writer, was tried in Germany on
a practical scale, and is said to have proved
satisfactory, although it has not been
Il::cmihlﬁ to obtain any further particulars.

he much-discussed system due to Prof.
Branly is also carried out on almost identical
lines ; his earlier arrangement of 1906 being
later cnmj)leted, in 1907, by the addition of
a safety device like that of the writer.

(Garpxer's Torrepo-CoNTROL.

The highly-ingenious system devised by
J. Gardner appears to have been the first
comprehensive arrangement to be put into
operation on a practical scale, and has proved
to be one of the most thoroughly reliable
methods of controlling vessels by means of
wireless impulses.

At the first glance the apparatus, which is

upon an application of Watt’s centri-
fugal governor, appears to be unlike any of
the other systems ; but on looking at it from
the point of view of a selecting system it is
clear that the device combines the properti
peculiar to both the classes as a
defined. The governor, with its hinged balls
maiftained near the axis by means of a
spring, is normally stationary, in which con-
dition the sliding collar on the spindle is in
the rest ition, and all circuits are open.
On impulses being received from a suitable
transmitter, a step-by-step mechanism causes
the governor spindle to rotate ; the governor

halls tend to flv out against the action of the
spring, and the collar moves along the
spindle, carrying with it a contact brush
which iz able to over a series of contacts
connected to the various circuits to be con-
trolled. When the periods of impulses and
no impwses are equal the governor main-
tains a constant speed, and it is thus possible
by varving the relative durations of the
impulse periods and of the periods of etherie
silence to make the contact brush pass on
to any required contact and to maintain it
there. At the highest speed of rotation the
firing contact is made.

One of the chief advantages of this system
is that, should anything go wrong, the
“ off " position is reverted to automatically,
and the to o comes to rest.

By the kindness of Mr. J. Gardner the
writer is able to give a photograph of this
interesting dirigible torpedo, which is the
only British wirelessly-controlled craft that
has stood the strain of actual tests. Although
these trials were carried out when there was
quite a lot of shipping about, there has never
heen any mishap, and this the inventor
attributes to the simple property possessed
by the system of causing the vessel to rest
when the impulses cease. The short funnel
which will be noticed in the photograph
is for the escape of the battery gases; the
aerial being supported from a pole which
fits in the socket just forward of the funnel.

DeveEaux's DiriciBLE TORPEDO-BOAT.

Turning now to the second class of selector
systems, we find that this is represented in

Fig, I.—Gardner's Wireless Conirolled Boal.

Original from

UNIVERSITY OF MICHIGAN



Tae WirELEss WoRLD

Fig. 2.—Deveaux Dirigible Torpedo-Boal hoisted oul of the waler,

the torpedo-boat of Lalande and Deveaux.
The method adopted is exceedingly simple,
but the boat representa the most ambitious
attempt in the history of wirelessly-con-
trolled apparatus. The selector system
comprises (1) a circular distributing switch,
having on it the studs pertaining to the cir-
cuits to be controlled ; and (2) a cireuit-closer
which only allows the current to when
the distributing switch arm has reached the
desired contact stud. In the actual appara-
tus the distributing switch has twelve studs,
of which nine lead to the nine operating
circuits employed ; the remaining three are
distributed among the others and constitute
rest positions, with a view to saving the
switch arm from having to execute a com-
plete circle each time.

In order to carry out the double function
mentioned, an electro-magnet is provided
which moves foiward by one tooth at each
Hertzian impulse a twelve-toothed step-hy-
st,atll.) arrangement connected to the dis-
tributor arm. During the period when this
arm is being advanced, no cloging of the
operating circuits 18 possible owing to the
circuit-closer being opened by means of a
projection on the end of the armature of the
electromagnet. Thus, if twelve impulses
are received the distributor would describe
a complete revolution. On the other hand,

if the impulses cease after the distributor
has been carried from a rest stud to one of
the operative studs, the circuit-closer will
complete that circuit after a brief interval
of time, which is caused to elapse owing to
the intervention of a retarding device. This
latter consists of a train of clockwork which,
by virtue of its inertia, does not allow the
circuit-closer to operate at once ; a delay of
twice the time required for the distributor
to be moved forward by one tooth has been
found sufficient. M. Devaux's paper, which
was publishked in the Bulletin of the Seciété
Imternationale des Electriciens in 1906, will
be found to give full information as to the
circuit arrangements, but no illustrations
of the boat itself.

By the courtesy of M. Montpellier, the
editor of ['Electricien, the writer 18 able to
make good this deficiency and to give two
photographs of this craft, one showing the
vessel when hoisted out of the water, and
the other giving a general idea as to its
appearance and the visibility of its antenna
when afloat ; the French eruiser Sainf Lowus,
shown in the background, was watching the
trials, which took place off the port of
Antibes in the early part of 19086,

The boat iteelf, which weighs 6,700 kg.,
consists of two cigar-shaped bodies formed
of steel plate, one above the other, on the

UNIVERSITY OF MICHIGAN



principle of the SBims-Edison dirigible tor-
pedo. The upper cylinder, 9 metres long
by 45 cm. in diameter, acts as a float ; it is
provided with two small masts, which serve
to support the wireless antenna, consisting
of five wires kept at a height of about 3
metres ; and these masts have lamps, about
hnlf—wa.:,r up, for the purpose of facilitating
tions. The lower cylinder is

llmat.mnm and 1 metre in diameter,
and contains the o-ejecting tube and
# Whitehead torpedo of 450 mm. diameter ;
the accumulator battery and the propelling
motors are also contained therein. The
control apparatus is intended to be

in the lower cylinder, where it would be pro-
tected from the enemy’s gunfire by 2 metres
of water, but in the trials the apparatus
was placed in a sheet metal box on the top
of the upper cylinder in order to be avail-
able should any adjustments be required.
The trials were carried out over a com-
paratively short radiue, 400 to 1,800 metres,
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but it is stated that these distances could
easily have been exceeded, though to what
extent 18 not said.

The transmitting station from which the
boat's evolutions were controlled was on
land, and had a five-wire antenna 15 metres in
height ; but no information is available as to
the actual wave-length employed, although,
from the size of the recei antenna, it was
probably very short, of the order of 80 to 100
metres.

DeTECcTORS FOR TELEMECHANICAL
Purroses,

The question of the detector to be em-
ployed in connection with a telemechanical
system is one of some importance. In the
earlier days the colierer was, of course, the
only one available, and even later on was
the only one suitable for the purpose ; it has
in fact, given very satisfactory results both
on Gardner's and on Devaux’s dirigibles, and
on other craft where it has been employed.

-I' o
k

Fig 3.—Deveaaux Boal in Foreground.

Original from

UNIVERSITY OF MICHIGAN
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Still, at that time the ideas regarding tuning
were of rather a primitive and not very
exacting nature, and so the fact that the
selectivity obtainable when a coherer is
used is of & very limited kind did not make
itself so evident.

A much higher degree of selectivity is
obtainable by the use of mechanical tuning
in addition to the electrical. The simplest
form ol mechanical tuning consists in
tuning to the spark-frequency employed,
by means of some monotelephone relay, for
Instance ; but in order to take full advantage
of this arrangement it is necessary to employ
some detector of the constantly responsive
type in place of the coherer. Since crystal
detectors cannot at present be used for
relay working, and are, further, too variable,
while the glow-lamp form of detector is un-
suitable, unless a complication in the way of a
magnifying relay is introduced, the only
remaining detector which is suitable is the
electrolytic. Now, it is well known that
electrolytic detectors show an exceedingly
regular behaviour until they get near the
stage when the point is past work: and
recent improvements in details, and in con-
nection with relays, having proved that
such detectors are, in fact, capable of relay
operation even when the sigpals are not at

strong, the writer favours their adoption
for telemechanical work.

Owing to the added security obtainable
by tuning to the spark-frequency, he
would suggest that in a codal selector
system such a detector should be used in
conjunction with s mechanical tuning
device, like Gardner's monotelephone relay
or Mercadier's relay, for instance, for the
purpose of releasing the codal disc, while the
subsequent impulses could be caused to
sctuate the detector alone, without the
mechanical tuning device, or even to actuate
a separate detector, independent of the first.
The different classes of telemechanical
apparatus require, however, somewhat dif-
ferent treatment in this respect.

For the codal selector class the combination
just described would probably suffice. With
Gardner's arrangement a similar combination
would also be advantageous ; but since with
this system the torpedo, if once actuated by
an interfering series of impulses, might be
sped up until the firing contact was closed,
it would seem desirable to add some further

safeguard, such as the use of two spark-
frequencies, for instance : one to be used for
the ordinary contacts, and the other to
complete an additional safety circuit when
the firing circuit is to be brought into
operation. This same consideration applies
to Deveaux's system, where the retarded
contact 18 the only safeguard against un-
authorised operation of the apparatus.
Here, however, there would be some diffi-
culty in using several spark-frequencies,
and so it would seem that some safety
appliance will have to be introduced before
the system can be looked upon as being
nearly as safe as Gardner's.

A number of other points of interest remain
to be discussed, such as the questions of wave-
length, of preventing aparking at contact, and
the design of relays, but these must be
omitted from the present article, which ia
already exceeding its allotted space.

Summing up : it may be said that, although
there is mot a large amount of practical
experience to draw upon, the results so far
obtained when the wireless art was very
much less completely developed encourage
the belief that it would be quite easy at this
stage to provide thoroughly reliable devices
for defensive , should they be
required. The conditions, however, have
changed greatly from those prevailing in the
early days of telemechanics. The fighting
range of the modern gun 18 so much greater
than that of the gun of ten years ago that
the present battle range of a fleet—which is
likely to be not less than four, and probably
8lx or even eight miles—has put it out of
the power of shore-controlled, self-propelled
craft, especially those carrying their own
prime mover, to attempt any attack upon a
hostile fleet, for the simple reason that it
would be impossible to see the torpedo at
anything approaching the shorter distance
except in the clearest and calmest weather,
and hence impossible to guide it.

The only sphere of utility remaining to it
lies in its use for harbour defence. For
purposes of this nature, as an aid in repelling
the attacks of torpedo-hoats and sub-
marines, there appears to be a good future
before the wirelessly-controlled torpedo,
and it is to be hoped that no great time will
be allowed to elapse before some such
weapon is adopted for the defence of our
rather vul.nmhll)e ports and harbours.
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Wireless in the Icefields

Its Aid to Seal Hunfers

-Lll'\h.h--' -

B L {:ra.-..1 cilside f(ha f 5 i T

R 3‘_ mahigrsd wleslificales of Lhw ed-as mas mass
l.'l"Eﬂ:'u-'q-

Fhe accompanying illustrations give some i1dea of the pari played by wireless ."Eh'gmphj i
the recent disaster which befell the sealing fleet of f Newfoundland. The * Bellaven fure,"”
which i1s fitted with a Marconi installation, was one of the first to receive
news af the disasler, and she made valiant efforis to reach the sieamer
“ Newfoundland," whose survivors she found in a pifiable
condifion., Further aid was summoned by wireless, and
although the loss of life was heavy, if is a source
of some comfort fo remember that it
wonld have been even greafer
had there been no
wireless,
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Digest of Wireless Literature.

ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ
BEFORE BCIENTIFIC SOCIETIES.

Horizontal Antennee.— .
The experiments of

C. A. Culver in the propagation and inter-
ceptien of energy in wireless telegraphy
(described in the Physical Review) confirm
and extend the testsa made by Kiebitz and
others, and would appear to indicate that
horizontal antennae placed very near the
earth's surface exhibit efficiencies both as
receiving and radiating systems which are
comparable with & simple vertical aerial.
The data also appear to indicate that when
utilising such low horizontal antennae
either as absorbing or radiating systems the
free end of the aerial should point in the
direction of the second station. Thisappears
not to conform to Marconi's law of hori-
zontal antennae, and may be due to local
topographical conditions. The fact that
energy was intercepted and radiated when
both ends of the horizontal systems were
rounded seems to indicate that we arc
ﬁmling in such cases with what Sommerfeld
calls & surface wave, as more or less distinct

from a space wave.

Application of Polyphase Currents to Radio-

“Imphr._Tn determine to what extent

polyphase currents might be utilised for wave
production, experiments were carried out
upon & high-frequency polyphase generator,
and these are described by E. G. Gage in
the Eletrical World of New York. In
this polyphase alternator the armature
and the field structures revolve in opposite
directions, each being driven by a 1 h.p.
series-wound motor directly connected to
the shaft and capable of runming at from
3,000 to 3,500 r.p.m. The armature 15 a
laminated unit having laminations 0-02 in,
in thickness. The machine can deliver
alternating currents at 6,000 cycles, either
single-phase, two-phase or three-phase,
arranged to deliver either 9,000 cycles or
18,000 cycles single-phase current, though

the power obtainable at 18,000 cycles is very
small. The arrangement described by Mr.
Gage is hardly a true three-phase system, as
known in alternating current practice,
since the phases are individually connected
to their separate transformers. It is simply
three single-phase quenched-spark sets, each
operating at 6,000 cycles and so arranged
that the discharges take place in regular
rotation, producing a resultant of 36,000
sg:rkﬂ per second at the maximum speed of
the alternator. In the first tests of the appa-
ratus, which were made in 1912 and 1913,
an artificial antenna was used for v
long wave-lengths. For working at higher
wave frequencies & real antenna of 0001
microfarad capacity and 4 ohms apparent
resistance at the working wave-length,
or 1,050 metres, consisting of an inverted
L 100 ft. high and having a single vertical
lead, was utilised. Using a wave meter
calibrated to 15,000 metres maximum
wave-length, with a rectifier as receiver,
8,000 sparks per second on one phase
produced an antenna current of 06 amp.,
with a clear, piercing note, there being no
sign of partial discharges. Adding the
second phase, the note corresponding to
16,000 sparks could be heard, but although
each phase taken separately produced an
apparently absolutely clear note, when they
ing entered into

-were run together a faint hissing

the tone given by the receiving telephone,
Upon cutting in the third phase the antenna
current increased to 1-5 amp., all sense of
musical pitch became lost, and the hissing
slightly increased. The hissing sound was
much smaller in amplitude than that of the
musical tone. In fact, the hiss was hardly
distinguishable and could not be heard
when the musical note was present. The
reason for this is probably that an absolutely
clear note was not obtained on each phase,
and that the weak partials existing in it
became prominent when the musical tone
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was increased in pitch to a point above the
upper limit of audibility. Interesting re-
sults were secured in the measurement of
decrement of the resultant wave, with all
three phases in operation. This quantity
waa evaluated both with and without
interrupters in the antenna circuit, and
identical results were had in both cases.
It was found impossible to obtain for the
resultant wave as small a decrement as
that of any phase taken separately. The
importance of this observation would seem
to be that the value of polyphase currents
used according to this method is not great
for obtaining undamped oscillations. If
the decrement can be kept reasonably
small (say 01 per period, as in an actual
case), there remain other advan , such
as (1) comparatively low potentials in all
cirouits ; (2) a constantlv excited antenna
circuit which is well adapted for the use
of the sensitive heterodyne receiver; (3)
fexibility, in that by use of an interrupter
any audible note may be produced if it is
desired to telegraph by the usual group
frequency method ; (4) sufficiently persis-
tent excitation to permit wireless telephony,
and (5) the possible use of the tikker receiver.
No special long-distance tests were made,
but single-phase signals of 8,000 group
frequency were heard by several stations
over 15 miles away and were reported as
very clear and readable. The same stations
(which used rectifying detectors) were unable
to hear the 16,000 or 24,000 group frequency
unless an interrupter was inserted in the
antenna circuit. Both these latter group
frequencies were heard very ]uudl}r when
received by a small testing station located
on the same grounds as the transmitting
station and emploving a tikker. It was
found that placing an interrupter in the
transmitting antenna circuit to produce
audible groups of waves gives no advantage
in 80 far as londness of signals is concerned.
The apparatus used did not seem to produce
an entirely clear musical note, perhaps
because in this instance accumulations of
oxide in the rotating commutator inter-
fered with its regular action. In sustained
wave practice there wonld seem to be no
reason for its use, since the tikker may be
advantageously employved, and when it is
desired to use rectifiers as receivers a
hetter way to render the signals audible
would be to operate at a lower group
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frequency by running each phase on a
lower octave.

Wave Fropagation —

In the Physikalische
Zeitschrift, (:. Lutze gives an account of
wireless signals from Norddeich-Eiffel Tower
observed in free balloons at heights up to
6100 m. It was found that the Eiffel Tower
signala fell to one-eighth of their loudnesa
in ascending from 1,050 to 5,600 m., Paris
being 9° below the horizon at the latter
height. The Norddeich signals fell to about
half their intensity. The loudness was
determined by the shunted telephone method.
The experiments prove the existence of
Sommerfeld's surface waves. The large
decrease in the strength of space waves
from Eiffel Tower 18 accounted for by the
fact that the station is intercepted by the
horizon. Measurements of the influence
of the distance between the stations upon
the loudness show a decrement intermediate
between the value for wet and the wvalue
for dry ground.

Working Parallel, -
Dr.
W. H. Eeccles deacribes in the Electrician
a method of R. Goldschmidt which enables
microphones to be worked in parallel.
As it is impossible to make two microphones
which will remain perfectly alike electrically,
it has hitherto been necessary to use micro-
phones in series. The present invention,
it 18 claimed, overcomes the difficulty for a
pair of microphones by putting in series
with each microphone a coil so wound that
the surging of the compensating currents
which always arises through unequal opera-
tion of the instruments is prevented by the
mutual inductive action of the coils. Fig, 1
shows the arrangement : are

Microphones in

M, M,

Fig. 1. Fig. 2.

LINIVERSITY OF MICHIGAN



230

-——

Tee WIReELEss WORLD

the microphones, and D,, D, are coils
wound oppositely on a common core. Equal
currents down the coila cancel each other's
magnetic field, but a circulating current
would build up & field and thamuflﬁe experi-
ences & great choking effect. When more
than two microphones are to be connected
in parallel they may be caused to work
uniformly by pairing them and applying
the above method. But a more advan-
tageous arrangement is that shown in Fig. 2,
where coils IV, and I, act on each other,
and the remaining coils are paired similarly.
Still another method is given in the speci-
fication. A coil in series with each micro-
phone acts on one and the same secondary
current. If the microphones operate un-
equally, the presence of the secondary tends
to choke the circulating current; if they
operate equably, the secondary current
tends to neutralise the self-inductance of
the coils. The method promises to be of
importance in radiotelephony.

El tic Waves.—
R . H. Barkhausen

publishes in the Elektrotechnische Zeilschrift
the results of his experiments on the propa-
gation of electromagnetic waves. The com-
parison of these results and theory shows
complete agreement as long as the distance
between transmitting and receiving stations
is short; so that the curvature of the earth
need not be taken into consideration.
For long distances the pruia.gatiun of the
waves seems to take place by two entirely
different methods. First, normally the
refraction of the waves which can be cal-
culated from theory brings only a weak
wave to the receiver and the amount
transmitted is smaller the shorter the
wave-length, Wave transmission during
the day occurs in this way. Secondly,
irregularities in the atmosphere may Eﬂ}duﬂﬂ
reflections in the air so that & much larger
amount of wave energy comes to the
receiver, and this smount is independent
of the wave-length.

Transformation of Frequeney of A.C.—

H. Rukop and J. Zenneck give, in the
Physikalische Zeitschrift, the results of their
investigation and the latter's arrangement
wherein he uses a condenser circuit across
the alternating current arc to obtain a
current of three times the frequency of the
arc current. The influence of the atmo-

sphere surrounding the arc, of arc length,
of the strength of the main current, and the
capacity in the oscillation circuit is in-
vestigated. The best results are obtained
with an arc sealed into a vessel originally
containing air. When the original fre-
quency is 4,000 per sec. an efficiency of 49
per cent is reached, and with a frequency
of 8,000 per sec. an efficiency of 41 per cent.
Cathodioc Deteotors.—

The Holweck wvalve,
which is described in the Revue Electrigue,
is based on the emission of negative
electrons from incandescent bodies. The
Wehnelt cathode i8 used in place of the
usual lamp filament, and it has a surface
of emission ten times larger than that of
filamenta formerly employed for this purpose,
and it ia covered with a special omde.
Instead of making the distance between the
anode and cathode greater than 4 mm. or
5 mm., it is reduced in the present apparatus
to 01 mm. Thia ia claimed to ensure so
intense an electronic emission that it is
practically impossible for the valve to get
out of order. Fig. 3 shows the connection

I IEVM ts

Fig. 3.

of the Holweck valve: a is the heating
rheostat, b ia the slide wire potentiometer,
and ¢ the receiver. It is necessary to be
able to regulate the temperature of the
cathode and to introduce an sdditional
E.M.F. in series with the anode.
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Royal Society of Arts Award to Mr. Marconi

T will be a source of satisfaction to

many to learn that the Royal Bociety

of Arts have awarded Commendatore (.
Marconi the Albert Medal for this year. It
is a fitting tribute to the great inventor,
who can most certainly lay claim to ** dis-
tinguished merit in promoting commerce,”
one of the requisite qualifications for the
conferment of this distinetion.

The Albert Medal was founded in 1864,
to commemorate that high-born philosopher
and patriot, the late Prince Consort, who
himself was the protagonist of the great
artistic and industrial renaissance for which
the late eighteenth and the early nineteenth
centuries will be famous.

The first recipient of the medal was Sir
Rowland Hill, who received it in recognition

such as no age has hitherto experienced.
For instance, in 1866, it was awarded to
Michael Faraday, a name too well known to
require commentary. Next year it was
awarded to Sir W. Fothergill Cooke and
Professor Charles Whetstone in recognition
of their work in establishing the first electric

ph. Lord Kelvin received the honour
in 1879 for * special signal service in the
transmission ulpac telegraph over
ocean cables.” In 1892 it was awarded
Thomas Edison for * his improvements in
telegraph, telephone, electric lighting, and
his discovery of a means of reproducing
vocal sounds by the phonograph.” In 1896
to Professor Hughes for * numerous inven-
tions in electricity and magnetism, especially
the printing telegraph and the microphone.”

*“ of his ereation of the penny postage and
of his other reforms in the postal system of
this country, the benefits of which have,
however, not been confined to this country
but have extended over the civilised world.”

Each succeeding year has added a dis-
tinguished name to the list of those whom
the Society has delighted to honour in this
way. The list is far too long to make
individual mention of every holder of
the medal. Nevertheless, there are certain
names which must always be of interest to
students of the new science, in that they
are forerunners who have done their part,
and a noble part it has been, in the pro-
motion of world-wide intercommunication

To Sir William Crookes in 1899 for “laborions
researches in chemistry and physics.” The
following year, to Henry Wilde for the
* discovery and practical demonstration of
the indefinite increase of the magnetism and
electric forces from quantities infinitely
small "—a discovery now used in all dynamo
machines. In 1902 to Professor Bell * for
his invention of the telephone.” In 1910
to Madame Curie for * the discovery of
radium.” Last year it was awarded to His
Majesty King George, “ in respectful recog-
nition of His Majesty’s untiring efforts to
promote the progress of the arts, manufac-
tures and commerce in the United Kingdom
and throughout the British Empire.”

Original from

UNIVERSITY OF MICHIGAN
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Coupling

By J. §5t. Vincent Pletts.

HE coupling of two circuits is

I always defined as the ratio of the
mutual inductance to the geometric

mean of the separate self inductancea of the
circuits. This is only natural, as the defini-
tion has been derived from the consideration
of two circuits between which the coupling
is assumed to be purely inductive, though
this i8 probably never absolutely true in
practice, even when there is no metallic
connection between the circuits. A glance
at Fig. 1, where there is no mutual induct-
ance, 18 how-
ever sufficient
to show that
this definition
can only apply
to a particular
case, and that,
whenever there
is anv capacity
common to the
two circuits,
a broader defi-
pition 18 re-

uired.

If a wireleas
engineer had
to experi-
mentallv deter-
mine the cou-
pling of the
circuits shown
in Fig. 1, he
would have no
hesitation in
- measuring the

Fig 1. twao wgn ve-
lengths produced, and in giving the coupling
as the ratio of the diflerence to the sum of
their squares. It is evident too, upon
consideration of the pulsating waves pro-
duced, that he would be perfectly right,
because this gives the recognised measure
of the rate of transference of energy between
the circeits,  We may therefore safely take

this as our definition of coupling, which we
must now determine in terms of the con-
stants of the circuits.

Fig. 2.

The general case of coupling is shown in
Fig. 2, where the two circuits 1 and 2 have
an inductance L and capacity K in
common, a8 well as independent inductances
l, and I, and independent capacities &, and
k*, respectively. L is of course the mutual
inductance, and we may by anslogy call
K the mutual capacity. Moreover we shall
greatly simplify the resulting equations if
we carry this analogy between the in-
ductances and capacities much further, and
call the whole capacity in either cireuit its
self capacity, just as we call the whole

inductance its self-inductance. We shall
then have :—
L =L+l
=L+
K =_""
'K+ &
R, K + &

and it should be noted that neither of the
self inductances can ever be less than the
mutual inductance, and neither of the self
capacities can ever be greater than the
mutual capacity

If ¢, and ¢, be the currents in the circuita
1 and 2 respectively, we can now (assuming
the resistances to be negligible) write down
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the two simultaneous differential equa-
tions :—

(Lo + 2)e, + (LD +E] Je, =0

(1074 e+ (LD 4 Jer = 0
and, by eliminating ¢, and I‘-I.‘:a.I.'T:H.IJEI[IE., we
H’Et' =

1[L.L:-L"’} D' + (E‘I + :’{—l—ﬂé‘) D
it EIR —K. L) =0

!E now we assume that the two circuits are
in tune, so that .—

=1 1
VLK, ~ VLK,
then, dividing by L,L,, and putting .—
L
W e
vLL,
we obtain :—
{1 —m) D 42 (pr— ™ D!
m? )
‘I_ t.lﬂ.m]:.:‘-K! }ci =0

Calling the thrﬂe coefficients «, 8 and v,
and putting :-

¢ = e
the four values of ¢ are given by the roots
of the cquatmn —

ﬂ'q' +Eﬂq‘=—|—}r=ﬂ
50 that :—

o=t JBE

and ;—
e, = A sin gt + B sin ¢
Now our definition of coupling is :—
_ A=A
"N
and since the frequencies are inversely

E:“P”“W““l to the wave-lengths, this can
put in the form :—

k= 9 — 4,
Pt [
- v —ya
. 1
- (r—ti)
ot el

1 —ms
where -—

vEK,

e 5

From this we see that when K is infinite
and we have only electromasmnetic coupling,
k= m; while when L is zero, and we have
only electrostatic coupling, as in Fig. 1,
k=g Thus the ordinary definition of
mupliug really gives the coefficient of
tromagnetic coupling, and the coefficient
nf electrostatic coupling may be defined as
the ratio of the geometric mean of the

self capacities to the mutual capacity.
Consideration of the above expression for
the coupling, and more particull;rl}r of the
curves derived from it, led me to the con-
clusion that it was incomplete, and Mr.
Kindersley, whose insight into these matters
18 unique, was able to point out the cause.
The case shown in Fig. 2 is not quite general,
and the most general case of coupling is that
shown in Fig. 3 when the inductances L, and

i

L, L,

Fig. 3.

L, are placed within one another's field, for
not only does this produce mutual inductance
between the circuits, but it enables the effect
of this mutual inductance to be reversed
without reversing the effect of the mutual
capacity. Therefore, while in the case shown
in Fig. 2 the two effects must always oppose
each other, it is possible in the case shown
in Fig. 3 for them to help each other, so that
the complete expression for the coupling
must evidently he :—

k= + m t &
1l 4+ ms
The relation between these three 1z well
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shown by Fig. 4, in which k, m, and # may
be allotted indiseriminately to the ordinates,
absciss® and parameters of the family of
If £ be allotted to the ordinates

Curves,

[T TES S ] L L ER TR RE
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Fig. 4.

the dotted lines, if to the abacissge the dashed
lines, and if to the parameters the dotted
and dashed lines, only exist when the effects
of the mutoual inductance and mutual
capacity are assisting each other, and vanish
altogether in the case shown in Iig. 2.

Some interesting conclusions may be
drawn from the above. We have already
seen that if either m or & be zero, the other is
equal to k. We also see that if any one of
the three variables be unity, another must
also be unity, whatever the value of the
third. That 18 to say that if either the
electromagnetic or electrostatic coupling be
absolutely tight, the combined coupling is
also absolutely tight, even if the other is
quite loose. Conversely, if meither of the
component couplings be absolutely tight, no
combination can produce an absolutely tight
combined coupling. Again, except when the
two component couplings are assisting each
other, the combined coupling will be zero
whenever :—

m=2=a
that 15, whenever:
|
P= VLK
or whenever the natural period of the
common part by itself is equal to that of the
separate circuits.
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Horizontal Aerials
To the Editor of Tue WireLEss WoRLD.

Sir,—The article which you published
in your May number gives me the opportunity
to make the following remarks.

The directional effect of bent antenna can
no longer be considered as a fact which
has been universally proved. Frequent
observations have been made recently which
dispute this directional effect. Mr. Marconi,
for instance, stated some time that the
station at Glace Bay could be heard in a
southern direction at a distance of 6,000
kilometres, although in that direction its
signals should be at minimum strength.
Further it is stated that the station at
Nauen, near Berlin, can communicate with
the station at Sayville, in North America ;
and yet Nauen a bent antenna,
which, according to the assumption hitherto
accepted, should have an absolute minimum
in the direction of Saywille.

As I have pointed out in the reports of
investigations carned out over & number of
years on behalf of the German lmpenal
Telegraph Testing Office, a directional effect
of horizontal antenna cannot be proved
universally. The measurements of radio-
telegraphic receiving intensities are subject
to grave errors, and if the observations are
extended over a long period no regular direc-
tion difference is found. The question will
only be solved when the objective measure-
ments of the receiving intensities are more
gensitive and more exact than they are at
present.

I have studied especially such simple
horizontal antenna as have no distinctly
vertical ., but which were carried, hke
telegraphic lines, close to the earth, and
which I have termed * earth antenna ™ in
contrast to the elevated aerial conductors.
This type certainly does not possess any
directional difference greater than the
accuracy of measurement. In one case only
could I determine lateral minims with these
antenna—namely, when they were excited
with oscillations which were quicker than
the fundamental oscillation of the
untenna,

This case is easy to explain 1if it is con-

sidered that there is a node of voltage on
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the conductor which divides the whole
antenna into two parts carrying opposite
charge. The whole antenna £:116mtn a8 &
pair of antenna, the directional effect of
which has been investigated ; this pair of
antenna, however, 18 not symmetrical. As
to the results of the theoretical investiga-
tions on the subject, especially those of
H. Sommerfeld, I have the following remarks
to make :

Very complicated assumptions about the
influence of the earth are necessary if a
directional effect is to be admitted. We do
not know whether these assumptions are
correct, a8 there 18 not sufficient knowledge
of the conductive values of the earth for
high-frequency alternating currents. At any
rate it ie improbable that these complicated
qualities of the ground exist under all
circumstances. As demanded by theory,
and according to my experience, the condi-
tions are probably realised when a system
of wires which is buried in the direction
opposite the antenna is used as earth, while
the ground underneath the antenna is dry.
Unhomogeneous surroundings of a station
(open sea on the one side and land on the
other) naturally must cause differences in
the direction. These differences, however,
appear with every form and shape of aerial ;
they are no particular property of the
antenna with which they happened to be
observed.

The bent antenna and the purely hori-
zontal antenna, however, have one excellent
property which makes them especially suit-
able for high-power stations. For large
sending capacity they can be insulated with
comparative ease. They should be used for
this moch more important property than
for their directive property, which certainly
does not exist to the extent formerly
assumed.— Yours, ete.,

F. KiegpiTz.

Berlin.

To the Editor of Tae WineLEss WoRLD.

8ir,—The instances mentioned by Dr.
Kiebitz in which the directional effect
appear to him to be non-existent are both
over very long distances.

It is reasonable to expect that when the
expansion of 8 wave has carried it into the

semi-conducting and wave-dissipating region
in the upper atmosphere, and the whole of
the top of the wave has been nu]ll: ngeill:ll
consequence, the want of symmetry has
md and the directive effect decreased.
There is also & flow in the wave itself
influenced by its own want of symme
and by the ground over which it trave
which can account for some ing of the
directive effect with distance. But that it
18 only lessened and not done away with
altogether is shown by some fairly recent
tests made between the Glace Bay and
Clifden stations. It was found that very
much stronger signals were obtained on a
system of receiving aerials pointing away
from Clifden than on a similar system
pointing towards Clifden. There 18 ample
reliable evidence that a suitable bent aerial
causes the wave to possess considerable
directive effect over short distance and over
moderately long distance.

Some of Mr. Marconi’s onginal tests
communicated to the Royal Society in 1906
were carried out between Poldhu and Clifden
a distance of 500 kilometres. In that paper
s case is mentioned in which the ratio of
maximum to minimum received current
measured by Duddell thermo-ammeter was
88 much as 4 :1, a difference of strength
too great to be explained by instrumental
errors. Dr. Fleming in the same year pub-
lished careful confirmatory tests made over
& short distance which gave a ratio 24 : 1.

The existence of a directional effect 18
undoubted, but bent aerials are not used
to-day for the only reason that they possess
this property. It is mainly a quality which
requires to be remembered and made use of
when selecting a site and laying out the

serial. —Yours, ete.,
H. M. DowsEgTT.
Chelmsford.

“ Aerials and their Radiation Wave
Forms.”

Owing to pressure upon our space we have
been obliged to hold over until next month
the fourth of the series of articles by Mr.
H. M. Dowsett on " Aerials and their
Radiation Wave-forms.”"  Previous articles
appeared in the April, May and June
numbers of Tue WirgLEss WoRLD.
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[Under this heading we
rﬁinﬂﬁnl matters of varions
snd guestions relating to the matter publ
and statomenta of our contribotors.)

The Micrometer Screw Gauge and
Thickness Gauge.

By M. V. R.

HESE two instruments although

I well known snd used by engine
makers, appear to be known, but

very little used by engineers in charge of
the erection of plant. For instance, in the
casze of a bearing, 8 man will say it should
be just a nice working fit—i.2., no definite
allowance is stated. What this nice working
fit should be would, of course, be well-known
to an experienced fitter. In a first-class
engine makers’ shop it would be got at
by allowing, say 5/1000 in. difference in
diameter between the shaft and the bearing
in which it is running. It is not always
easy to judge if a bearing has sufficient play.
Take the case of the big end bearing in a
small high speed oil engine, with the crank
chamber totallv enclosed. There i3 not
much room to work in, and the bearing will
probably have to be taken down several
times before a fit is obtained ; also it
is difficult to tell what kind of & fit is ob-
tained until the engine is started up, because
in turning the shaft by hand there is the
piston to move up and down in the cylinder
and the friction due to all the other hearings.
Although these differences between shaft
and bearing are comparatively small, they
are yuite easily measured by means of the
micrometer screw gauge. The reason these
small distances are not oftener measured
iz probably due to the fact that engineers
imagine these measurements are only made
possible by the means of expensive instru-
ments in the hands of highly skilled men.
As a matter of fact, providing a man can
use & micrometer gauge, he is just as well

to publish each month communications from oar resdsrs dealing with geasral
plication to 'hlﬂu#udzh!,ud we would welcome criticiama,
under this heading. We

not hold ourselves responaible for the opinions

able to tell whether a certain distance is
5/1000 in. or 6/1000 in. as he is able to tell
whether another certain distance is 5 in. or
6in., and the actual measurement can be
made just as quickly.

. To take the case of the bearing mentioned
above. Bupposing a difference of 5/1000 in.
is required between the diameter of the shaft
and the diameter of the bearing. This
can be ascertained in the following manner :
The bearing is taken down and a piece of
soft lead wire laid lengthwise alung the
crank pin, the bearing is now holted up
again tight, this will flatten out the lead wire,
and will give the difference in diameter
between the crank pin and the bearing.

The thickness of the flattened out lead
wire can be measured by means of the
micrometer gauge. If it hap to be,
say, 8/1000 in., then one knows that the
bearing requires 3/1000 in. taking off. The
use of the micrometer gauge is perhaps
better shown up in the case of a main shaft
hearing of a large oil engine. Supposing
the hearing has had to be renewed. It is
very difficult to tell the state of a bearing
in large engines by merely barring round,
and once the engine is started up it cannot
be turned round slowly as is the case with
the steam engine. The oil engine will be
up to normal speed in a few seconds, and
the ing or shaft damaged if sufficient
play has not been given to the bearing.

In using the lead wire it is worth noting
that it should be laid along the tup or the
bottom of the shaft, ay the slides are often
eased off a little. Also in the case of white
metal bearings the wire is liable to be pressed
into the white metal liner if the bearing
is bolted up too tight. There is no doubt
that an expericnced man would make quite
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a good job of a bearing without taking the
above measurements, but he wouald prob-
ably take more time. So the method has
the advantages that it does not uire
an experienced fitter, and less time would
be uired to 8D engine running.
Alth:lflqgh the nhuvietmethud ium:gwd g,'u.idge
us to the play to be left in a bearing, it
does not mean that these measurementa
be made and an engine boxed up and put
on full load without paying any more atten-
tion to the bearing. It will require watch-
ing just the same as any other newly fitted
piece of machinery. The play or Ela-cknen
in a bmrmf 18 ususlly termed its * allow-
ance.” A few useful allowances are given
below for various types and smizes of
bearings.

TABLE OF ALLOWANCES FOR VARIOUS BIZES
OF BEARIKGS,

HommmonTtil BRARINGH
DHametar of Shaft. Allowance,

lin to 3 in 1/1,0000 i, to 2,/1,000 in.
3in to b in « 2/L000 in. to 4/1,000 in
6 in to 12 in. « 41,000 in. to 8/1,000 in

For cross head pins and gudgeon pins,
a fair allowance is, for pins from 1 in. to 4 in.,
—4 /1000 in.

In the bearing mentioned above it was
found that it was necessary to take off
3/1000 in., in order to bring the allowance
down to 5/1000in. This can be measured
in the following manner :—

On each edge of one half of the bearing
a part about one inch long is filed away,
80 on turning the brass over on to a surface
plate a thickness gauge of 3/1000in. will
just enter, the two edges are then filed down
level to the part that has been gauged in
the usual way, with the surface plate
smeared with red lead.

In the case of a bearing with a solid bush
it is not so easy to give the allowance—
at least not with the ordinary sized micro-
meter . The best method is to
caliper the bush and the pin or shaft and
then try a thickness gauge between the two
calipers.

The chief use of the thickness gauge is
in giving the correct clearances to various
moving parts.

In all types of internal combustion

engines clearance has to be given between
the various tappets and valve spindles.

Take the case of a petrol engine ; & wan

who is well acquainted with this type of
engine will suggest that the -clearance
hetween the exhaust valve spindle and the
tappet which operates it should be wvery
small—say, the thickness of a posteard.
Postcards may vary in thickness from
5/1000 1n. to 20/1000 in.

As the power of the’ engine depends
partly on the exhaust valve opening and
closing at the right instant this clearance
should only be the amount that the valve
spindle lengthens when the engine warins
up, plus a small allowance to prevent
friction between the roller on the tappet
and the cam which operates the valve.

A difference of, say, 5/1000 in. in the lift
of an exhaust valve would not at first sight
appear to have any effect on the power of
an engine. But if one considers that the
engine is running at (in the case of a petrol
engine) 1,600 revolutions per minute and
that the engine is doing work on the exhaust
gases due to the exhaust valve mot lifting
as soon as it should, and also in closing too
early and not getting rid of all the exhaust
oases, then the 5/1000in. becomes quite
important.

These clearances are given in the follow-
mng Manner :—

A thickness gauge, with gauges varving
from 3/1000 in. to 25/1000in. is required.
One with the gauges going up by 1/1000 in.
is the best, as you have not to put two or
three gauges together to make up, say,
17/1000 in. -

The sbaft is turned round until the exhaust
valve is down on its seating and a further
movement of the shaft does not give any
further movement of the tappet. The
clearance is then found by inserting a thick-
ness gauge hetween the tappet roller and
the cam which operates the valve. The
gauge should be tried in two or three
positions as the shaft is turned round until
just betore the valve begins to lift. From
the above it will be seen that it is more
important to have just the correct clearance
in high speed internal combustion engines
than in those running at a slower speed.  As
the petrol engine has usually a fairly short
va.ln spindle the clearance here can be made
verv small; also as most of the spindle is
on the outside of the engine it does not get
very hot and hence does not expand to a
very great extent.
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tions of wireless is that by means of

which the position of the ship may be
located in foggy weather. The apparatus is
known as Oﬁ Wireleas Direction Finder,
which, in its original form, was invented by
Bellini and Tosi, and is now being manu-
factured and fitted by the Marconi Company.
It has been in service for many months in
the R.M.8. Eskimo sailing between Hull and
Christiania. One of the latest wvessels to
be fitted with this apparatus is the R.M.S.
Royal George, which carried it for the first
time when she sailed from Avonmouth on
June 17th. This well-known Canadian
liner should now be able to find her position
even in the thickest weather and without
the aid of compass or sextant, when she is
within a radius of 50 miles of a fixed wireleas
station or one on board a ship whose position
18 known.

OHE of the most interesting applica-

= - 'Y

In the opinion of Mr. L. B. Foley, the Buper-
intendent of Telegraph, of the Delaware,
Lackawanna, and Western Railroad, wireless
telegraphy has now a definite place in the
railway world. Mr. Foley 18 well qualified
to speak upon this subject, as the applica-
tion of wireless has been tried with excellent
results upon the railway with which he is
connected, and any opinion expressed
by so pmmj nent an official is at least entitled
to realp He read a paper before the
annua meetlng of the Association of Railway
Telegraph Superintendents in New Orleans
last month, in the course of which he gave
an account of the system employed on the
Lackawanna Railroad, where five wireless
stations have already been established, as
follows : Hoboken (W B U, 2,100 metres
wave-length) ; Dover (W B X, 1,000 metres
wave-length) ; BScranton (W P T, 1,620

metres wave-length) ; Binghampton (WBT,
1,620 metres wave-length) ; Limited Train,
(W H T, 1,000 metres wave-le h). A
G-kw. station is being erected at uﬂ'llm
and when this is completed it will give a wire.
less service between Hoboken and Buffalo.
According to Mr. Foley, the Company's
experience with wireless telegraphy during
the few months that they have had it in
operation has been invaluable in many
ways, and they have decided to extend
the service over the entire system. At first
he regarded the wireless service as an ad-
mirable auxiliary to the ordinary telegraphs,
but the devastating storms of March 1st and
2nd, which destroyed all other means of
communication and left the company entirely
dependent upon the wireless service has
convinced him that the latter is not merely
an.auxiliary, * it is & valuable substitute.”
Mr. Foley concluded an interesting address
by ing some of the advantages of the
service to the railway companies, from which
we quote the following conclusions :
Communication by wireless telegraph
to and from stations and moving trains
is no longer an uncertainty. There are
many fields for the wireless telegraph in
railroad train operation. It will not be
necessary to increase the number of
trainmen, as & trainman can easily learn
the telegraph alphabet, or a telegm her
can be utilised to operate the wireless
also performing the duties of a trainman.
Later it may be found necessary and
E}mﬁtahle to install a telegrapher on
imited trains running long distances
without stopping, to handle commercial
telegrams for the public. Telegraph offices
on trains, in the future, may be of as much
value to the public as branch offices in
hotels or other places where large numbers
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of people congregate. With direct com-
munication the train dispatchers can
keep in touch with the conductor of a
train ; in fact, the wireless permits the dis-
patcher to board every train. The Lacka-
wanna Company has used the wireless for
handling train orders and finds it as accu-
rate and reliable aa the telegraph or tele-
phone in transmitting these orders. The
total loas of means of communication
between stations, caused by prostration
of poles and wires, is a thing of the past.
L | | L |
A remarkable number of fires at sea have
occurred within & year or so. [s this & mere
coincidence, or is it due to the fact that
wireless messages now make us immediately
aware of the fate of & burning ship ¥ The
agonising thought arises that in the past
many ships that were merely written up at
Lloyd's as “ missing "' may have burned to
the water's edge and all on board lost because
help was beyond call. We know that the
crew of at least one burning ship would have
been lost and the exact cause of the calamity
would have remained a mystery but for the
appeals sent over the seas by the Marcom
instrument, which summoned passing
steamers to the aid of the survivors. The
Columbrian’s crew would probably have met
such a fate but for the merciful Marconigram,
brief though it was. Inevitably a request is
now made for equipping the boats of a ship
with & small wireless outfit similar to that
described in last month's WireLEss WoRLD.,
A small boat holding a shipwrecked company
15 8 helpless thing on the ocean, difficult
to perceive from & distant steamer, hopeless
at night, and in a rough sea unseeable even
in daylight. As was explained by a witness
before the Departmental Committee, a wire-
less outfit could easily be stowed in an
ordinary ship's boat.
L |

E L

The application of wireless telegraphy to
the collection and distribution of information
regarding the weather has received a further
extension by the steps just taken by the
Governor-General of Ma r to warn
mariners by means of wireless of the approach
of cyclones. A service of wireless storm
warnings has been organised by way of
trial on the eastern, north-western, and
western cossts of Madagascar. The tele-
gram of alarm emanating from the observa-
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tory at Tananarivo will be issued during the
whole duration of the probable passage of the
eyclonic disturbance in the zone of action of
the stations at e even hour (except
between midnight and 6 a.m.) alternatively
by the stations at Mayotte and of Majunga in
case of a eyclone affecting the north-western

rt of the island or on the Channel of
Eummhique, and alternatively by the
stations of Mayotte and of Diego in case of &
cyclone affecting the north-eastern and
eastern parts of the island. The telegram
of alarm will be preceded and followed by
the wamning — — — — . . .
repeated at short intervals ; this signal has
been specially reserved for this purpose and,
should occasion arise, will indicate in itaelf,
for want of more precise details, that there is
& reason to fear the passage of a cyclone.
The masters of vessels at sea, provided with
wireless telegraphic installations, will be
able to signal dire{:tlgotn the radio-tele-
graphic stations of the Colony of Madagascar
any disturbance of cyclonic appearance
which they may encounter, in order to extend
as much as possible the range of this service
of warning signals.

* * *

We are probably nearer than many people
imagine to the time when the expression
" ordering by wireless ” will be as common
among the sea-going community as is the
expression ' mail orders” among land
lubbers. Trans-ocean travellers appreciate
to an increasing extent the convenience of
dispatching through the wireless telegraph
office on board the ocean liner instructions
to the hotel, the garage, the tailor, the
theatre, and to the hundred and one trades-
men who cater for the travelling public, so
that on arrival in port delay is reduced to a
minimum. An example theatre booking by
wireless telegraphy which has been brought
to our notice will serve to illustrate our
remarks. Early last month the manager of
the Queen's Theatre was surprised to receive
a prepaid marconigram from a party of
Americans on the Olympie, then in mid-
ocean, asking whether seats for the per-
formance at that theatre were available for
Monday evening, June 8th. By arrange-
ment with various libraries four boxes and
ten stalls were secured, and an answer to
this effect was dispatched to the Olympic.
A reply came : * 0.K. We shall be there "
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Some Odd Rescues

O the many uses of wireless tele-

graphy there seem to be literally no

limits. Within the past few weeks
two stories have been told of how it has been
the means in & somewhat remarkable manner
of saving life. Of course, this is nothing new,
In the history of Mr. Marconi's invention
life has been saved more than once on a
large scale from the perils of the deep by
wirelesa telegraphy ; but the most recent
instances are so out of the common as to
be worthy of special mention.

On her arrival at Liverpool recently the
88, Orduna brought the news of how a doctor
prescribed for a patient at a distance of
upwards of a hundred miles away. Just
before the Orduna entered the Straits of
Magellan & message was received from the
British steamer Brodstone, stating that the
maater of the latter was ill, and requesting
the surgeon of the Orduna to prescribe for
him. The symptoms were carefully detailed
and considered by the doctor, who then sent

a me to the master of the Brodstone
directing him what treatment he was to
adopt. Thanks to this advice, the master

was able to navigate the Brodstone through
the Straits of Magellan ; and that he a pre~
ciated the doctor's services may readily
inferred from the fact that, when huth
vessels arrived at Punta Arenas, he sent his
thanks and & fee to the surgeon of the
Orduna. Never, we venture to say, has a
fee for professional services rendered been
paid in such unique circumstances.

* L ] L ] ] L

The other story comes from the Allan
liner Vietorian, which also armved at Liver-
pool recently. On May 13th the Victorian,
when about 120 lIlIIE:B from Anticosti,
received from the island an urgent appeal
for medical help. The Vietorian imme-
diately headed in the direction of Anticosti—
a small island situated in the Gulf of St. Law-
rence—to find on arrival that Mr. William
Peak, one of the three wireleas operators
me]mred at the Heath Point Station on
the island, had, as a result of & shooting
expedition, received very wevere injuries,

and was lying in a critical condition far from
medical assistance.

The Heath Point station is closed during
the winter months, and when the accident
occurred the operators had only been at the
station about & week. Mr. Peak, and the
other operator who was not on watch, were
out duck shooting and had sighted a flock
of ducks, and had their guns cocked ready
to shoot. The birds, however, passed out
of range, and Mr. Peak put his gun aside, but
his companion probably forgot to do so, for
a moment later the gun of the latter went off.
Mr. Peak was standing within a yard of his
friend, and the shot went through his left
cheek, shattered the roof of his mouth, and
passed out at his right eye. He was un-
conscious when placed on board the es.
Vicdorian, and did not mally till some
twenty-four hours later. The operators at
the station were naturally greatly distressed
at the accident, especially as they had no
hope of obtaining medical aid, until they
obtained communication with the Allan liner.

How the Viclorian came to the island and
sent a boat for the injured man, how he was
taken aboard, and, thanks to the service of
the ship’s doctor and good nursing at the
Northern Hospital, Liverpool, was brought
back to comparative health, is another
thrilling story of the greatest of the modern
wonders of the world.

Wireless Operators Complimented
by Lord Mersey.

The Marconi operators on the Empress of
Ireland gave their evidence before the Com-
mission of Inquiry on June 19th. The report
of their evidence is not vet available in this
country, but the following was included in
the Press accounts telegraphed from Canada :

** Ronald Ferguson, chief Marconi opera-
tor of the Ewmpress of Ireland, and his
assistant, Edward Bamford, were called
after the luncheon interval. They told
the story of the night from their point of
view in clear-cut phrases. When they
had finished Lord Mersey said: * You
spoke well, o youny r,fm!n'r.-urﬁ lr'm: fre

u credil to the sereice you are 1)
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The Tragedy of the Empress

ITHIN the last month the world
W has heen appalled by tidings of a

disaster at sea. There is no need
to write up the details here. Only too
dramatic is this simple statement, that the
Empress of Ireland came into collision with
the Storstad on May 29th last, and of the
1,500 souls aboard 1,023 were lost. It is
a harvest too terrible to think upon, and we
are forced to take the meagre source of
comfort that remains to us in the fact that
even the 500 saved might have perizhed

collision was unavoidable, the bows of the
Storstad striking the Ewmpress of Ireland
amidships. The unfortunate vessel was
ripped up aft to the propeller, and it was
plain that she was doomed. Immediately
the operator sent out the wireless call for
help. It was picked up by the Marconi
station at Father Point, and without delay
the Government steamers Eureka at Father
Point Wharf and the Lady Freelyn at the
Rimouski Wharf were notified of what had

oceurred.

with  their By this
companions time the sun
had it not was rising,
heen that so that
one of the T the Eurcka
g reatest was able to
of human | make all
diseoveries | haste to
gaveitshelp | the relief of
to the help- the dam-
less and aged vessels,
sent out She was
the warning | followed by
ery  which the Lady
brought L . Evel y n.
rescuers B s il The rescue
swiftly on : shipa found
the scene. that their
Inorderto worst fears
thoroughly had  been
appreciate realised,
the part and  they
played by 8 . e =3 . : were  only
wireless Father anr 'lFlrffen Tefqgrap.'.: an!mn where the ,ﬁ rat news af the able to pick
FElEET“PhF tragedy was received. ap & Tem-
in the work nant of thé
of rescue it is well to recapitulate the main  Empress of Ireland’s ngers.  These

incidents of the disaster. On May 29th the
Empress of Ireland was in the vicinity of
Father Point, in the 8t. Lawrence River:
a thick sea-fog enveloped her so that she
was forced to go dead slow. Bhortly before
the fog had descended she had sighted a
vessel, about three miles away, approaching
her. Suddenly, without a moment’s warn-
ing, the bows of the on-coming ship (which
eventually turned out to be the Norwegian
collier Storstad) loomed out of the fog, and

they found in terrible plight, for the
temperature was only four degrees above
freezing point. But willing hands brought
the suflerers aboard, and everything
that kindliness suggested or that the
emergency would permit was done for
their relief. It was not a long journey— -
some twenty miles—to Rimouski, and the
four hundred of the saved reached that port
within a very short time.

In England the news of the disaster

UNIVERSITY OF MICHIGAN



Mr. R. Ferguson (leff)and Mr. Bamford (right)

the wareless operaftors on the
Ireland "

“Empress of

created a profound sensation, and early the
offices of the Canadian Pacific Railway, both
in Liverpool and London, were besieged
with anxious inquirers. The wireless station
at Father Point did invaluable service hy
transmitting messages and was largely
responsible for the publication of accurate
statements. The first account of the
calamity received in London by the Maiconi
Transatlantic Wireless Telegraph Service
created a profound sensation and left no
doubt that a disaster of great magnitude
had occurred. This message was one of the
most concise and accurate of the early
accounts. It ran: * Empress of Ireland
rammed by Norwegian steamer Storstad
off Father Point 1.45 a.m. and sank in ten
minutes. Steamships Eurela, Lady Evelyn
went to assistance. Empress took list and
unable to get most boats out. About one
thousand lives lost. Captain, both opera-
tors, both assistant pursers, chief engineer,
chief steward, and about 350 others saved.
Chief officer and purser missing. Will
advise any further news."

Later there followed a fuller report from
Mr. Whiteside, officer in charge at Father
Point.

At 1.45 this morning [ was awakened
by operator Leslie, who reported that the
Ewmpress was struck by another boat. |
rushed to the instruments and asked him
for present position so that 1 eould send
Government steamers Euwrela and Lady
Evelyn to her assistance. She replied,

THE Wm:n:r.ma an.n

* Am about twenty miles from Rimouski.”
Then her signals trailed right off. 1 know
I had heard the last of the Empress n_,l'
Ireland. 1 immediately got the captain
of the Lady Evelyn and the captain of the
Eureka on the telephone, told them the
circumstances, and asked them to leave
for the scene at once. The Eureka, a
Government pilot boat, had just put a

pilot on a steamer, and had at that moment
tmd up at the wharf, so that the captain
got Ti EI):H: away and was first on the scene of
dlﬂaster The Lady Evelyn was a little
farther away, but followed closely. From
the time of the Lady Evelyn’s arrival on
the scene until she tied up again at
Rimouski Wharf we were kept busy at
Father Point wireless station clearing
traffic from the survivors,

The chief Marconi operator, Ferguson, on
board the Empress was able to give a full
and vivid report :

The first intimation of anything having
happened was when the whistle com-
menced blowing at approximately 1.45
a.m. (American time). Mr. Bamford, the
junior operator, had relieved me ten
minutes previously, and when the vessel
struck I came into the operating-room
and took over the phones from him,
telling him to stand by for distress
signals. Between the time of the collision
and the time the dynamos went out of
commission we had only eight minutes.
My cabin was on the top deck. Im-
mediately after the shock I saw lights
passing, ran to the wireless-room, and
called the stations, * Stand by for distress
signal ; have struck something.” The
chief officer said, * Call SO08,"” g0 | sent
out the message *° 808, have struck some-
thing, sinking fast, send help.”

The station at Father Point replied
immediately asking where we were. |
replied, * Twenty miles past Rimouski."”
[ was trying to confirm this answer at
the request of Father Point, when the
power was cut off. The water had got
into the stokehold, eut off the steam, and
put the dynamos out of commission.
Before the apparatus became useless I got
from Father Point a message, * OK,
sending Eureka, Lady Evelyn your assist-
ance.”  Mr. Bamford had in the mean-

UNIVERSITY OF MICHIGAN
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time brought me some clothes, and when 1
had dressed I ran out along the deck
shouting, ** Plenty of assistance is coming,
and a ship will be here in less than an
hour.” 1 then returned to my cabin and
was preparing to work on the emergency
gear, but just then the ship gave a fearful
lurch, causing the accumulators to burst
open the doors of the eupboard and scatter
the contents over the floor of the cabin.
As it was impossible to do any more, I
went out on the deck and picked up a
deck chair, and jnst as I had put my arm
- h it I was thrown into the water.
When Mr. Bamford was thrown out of
the ship he landed safely in a floating
hoat. After swimming about a guarter
of an hour I managed to scramble into a
lifeboat, from which I was able to reach
the Storstad. When the Lady Evelyn
came alongside I jumped aboard her and
Eau:rui an entry into her wireless cabin
y means of the window. I used her
gear to establish communication with
Father Point station, to which I com-
municated all the details of the disaster
that I had knowledge of, and asked for
clothes and supplies and a train to be
sent to Rimouski Wharf. When Mr.
Bamford reached the Storstad he took out
one of her boats and rendered what
assistance he could. He then boarded
the Eureka with those whom he had
rescued, and these were landed at Rimou-
ski. The bows of the Storstad are terribly
torn, and are striking evidence of the
force with which she struck the Empress
of Ireland.

Most interesting too is the same officer’s
summing-up of the part played by wireless
telegraphy in the work of rescue, for,
coming as it does from an eye-witness and
at the same time one who i8 more particu-
larly acquainted with the ship's manage-
ment, it can be taken as authoritative :—

qunna!lﬁinkilhmbﬁmrmﬁﬂdwﬁat
part the wireless played in the affair. 1
was only able to work for eight minutes, but
without that the only boats which would
have been available for the passengers
would have been those on the starboard side
of the Empress of Ireland, and it is not
likely that more than 40 or 50 wovld have
been saved.

Wireless Surgery

LABOURER on Swan Island in the
Aﬂu]f of Mexico recently had his foot

crushed in a tramear accident. A
surgical operation was necessary, but there
was no surgeon. But if 1t had not a surgeon
the island had a wireless telegraph station in
charge of an operator gifted with sufficient
resource to cope with such an emergency.
He sent out an appeal far and wide, which
was answered by the Ward liner Esperanza,
over four hundred miles away.

He explained his case. ** Could the ship's
doctor help ! The captain and the doctor
held & consultation. It would be a pity for
the ship to turn from her course, yet the loss
of life must be averted if possible. Then it
was that a happy inspiration occurred to the
doctor. He volunteered to deal with the
case by wireless. ** Sparks ™ on board was
quickly at work ﬂ.r;l:mg the shore station for
details of the case. Then, message by mes-
sage, the doctor directed the way to deaden
the pain, the amputation of the foot, each
stroke of the knife, the binding of the arteries
to prevent loss of blood, the washing of the
wound with antiseptics, etc. When the
operation was over he kept in touch, by
wireless relay from ship to ship, with his
patient until there was no longer any fear
of blood poisoning setting in.

The C.G.S. Lady Grey arriving al Quebec
with 209 dead bodies picked up from the
“ Empress of Ireland.”

UNIVERSITY OF MICHIGAN
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Maritime Wireless Telegraphy

HE opening of Canadian navigation
I this year will see several of the lake
boata carrying wireless for the firat
time, many of the shipa of the Canada Steam-
ship Lines having been so equipped since the
DominionGovernmentlegislated last year that
passenger boats on the Great Lakes must in-
stall wireleas apparatus. The Cascapedia,
which is now travelling on the North Shore
route between Quebec and Natashquan, is
one of the best-known boats to have been so
equipped. Others are the Chicora, Chippewa,
Dﬂrﬂm, and Cayuga, the four big steamers
hich ply between Toronto and Hamilton ;
the City and (arden City, plymg
between Niagara and St. Catherines; the
iron ore boats, Kingston and Toronto and
the Macassa, which ply between Toronto and
Kingston. The six boats of the Canadian
Pacific lake fleet are also equipped with
wireless, as are several salvage tugs and the
Nuronie, Hamonic, Huronie, and Saronic of
the Northern Navigation Company's fleet,
Besides the owners, shippers, and passengers
heing protected hv these boats carrying
wireless, & greatly improved service of
wirelesa reports will be given concerning
the movementa of ships this vear through
the Marconi Wireless stations on the lakes,
In addition to the stations at Port Arthur,
Sault Ste. Marie, Tobermoiv, and Midland,
the Marconi Company have, since the closing
of navigations last fall, completed the
construction of stations at Sarnia, Burwell
Toronto, and Kingston, so that a close
watch mav now be kept on the boats from
the time thev leave the head of the Great
- Lakes until they reach Montreal.

* * L]

England is proud of her new trans-
atlantic liner, the Agquiania, and the
Cunard Company particularly so, for she
in the largest British liner in commis-
sion, and yet has achieved a record for speed
on her maiden vovage to New York.

Her measurements are 901 feet long and
97 feet broad, with a gross tonnage of some
57,000 tons. In every way she is a master-
piece of design and equipment. Iler enginea

are of immense power, and, indeed, the engine
room is & masterpiece in itself. As regards
appearances, although so bulky, she is by
no means uncomely, for her architecture has
been designed with due regard to propor-
tions, with the result that her gigantic size
is scarcely apparent, and this increases the
sense of homeliness and comfort for her
passengers. The main dining saloon is about
150 feet long by 100 feet broad, and can seat
600 people at a time. Two higher decks
are entirely given over to passe accom-
modation, and contain numbers of self-con-
tained suites. Wooden bedsteads in almost
every cabin replace the traditional ship's
berths. The main public rooms are concen-
trated on the A deck, the highest of all
except the boat deck. The drawing-room
forward is followed, on the other side of
the main staircase, by the lounge, a big room
in Georgian style, the decks on each aide
for a length of nearly 150 feet being formed
into & garden lounge with wicker chairs and
ivy-clad walls.

As regards safety provisions, the Aquilania
is well supplied. She has eighty-four water-
tight compartments in addition to the
forty-one in the double bottom, and the
watertight doors in the bulkheads are closed
by hydraulic pressure. For a great part of
her length the ship has a double skin, the
longitudinal bulkheads being 18 feet from
the outer skin. Eighty large boats are pro-
vided, which are capable of holding everyone
on board, and the most modern appliances
for launching them from the vessel have been
adopted. Furthermore, there are two motor
boats which have been added with a view to
towing the lifeboats should occasion arise.
Both are supplied with wireless telegraphy
equipment, and we doubt not but that this
innovation will be readily recognised as a
most important one and likely to prove
of immense advantage should the mother
ship find herself in difficulties or meet with
damage (which we hope not).

This wireless equipment is of an exception-
ally powerful type, and designed to provide
& minimum working range by day of 660
miles, over open water, when employed with
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an aerial having & mean height of 130 feet.
By night its capacity will be increased to
twice this distance.

The transmitting apparatus is arranged
to work on wave-lengths of 300 to 1,200
metres, the normal wave-length being 600,
while the receiving apparatus is arranged
for the reception of all wave-lengths from
100 to 4,000 metres. The aerial consista of
four parallel wires, evenly spaced on ash sus-
penders, hanging between two masts. The
earth connections are of special design, of
insulated copper, and are conneeted to con-
venient points on the hull of the ship. The
generating plant consists of a continuous
current motor, designed to run off the ship's
mains at 220 volts and to furnish the me-
chanical power to drive a direct-coupled

arranged in such a manner as to enable the
transformer to supply energy at the voltage
suitable for use with the wireless apparatus
designed for transmitting on the wave-lengths
specified above. In conjunction with the
transformer, low-frequency inductances of
aﬁecinl design are furnished for insertion in
the transformer primary circuit, to enable
its being brought into resonance with the
alternator frequency, a condition necessary
for the production of a tuned spark of a
distinctive note and of good quality.

The condenser battery consists of four
independent zine sheet condensers with an
additional unit for aerial tuning.

The number of studs on the disc dis-
charger provides for transmission on a musi-
cal spark of twice the alternator frequency

The New Cunarder: RM.5. “ Agquifania.”

single-phase generator on signalling load,
together with a disc discharger moanted on
an extension of the alternator shaft. The
motor alternator set is provided with an
automatic starting reostat fitted with no-
volt release, and with field regulating resist-
ances for both the motor and alternator ex-
citation circuits. The windings of the ma-
chines are protected against injurious in-
duced effects from the high-frequency eircuit
by means of suitable resistance shunts in the
form of carbon sticks or straight filament
lamps. The switchboard is of the enamelled
slate type divided up into panels and fur-
nished with all the latest type of instruments
and switchgear.

The transformer is of the 5 K.V.A. type.
The pressure at the primary windings is
500 volts and the secondary windings are

—that is, 600 sparks per second when the
alternator is running at normal speed. Two
separate receivers are furnished. One is of
the magnetic receiver type and works in
conjunction with the Marconi Multiple tuner,
8o that the combination is capable of synton-
ising the receiving circuit to all waves be-
tween 100 and 1,500 metres: the other
receiver is of the Marconi Crystal pattern,
with a range of adjustment in reception for
all wave-lengths between 1,100 and 3,000
metres. It is fitted with two crystals, which
can be used for balanced or independent
working as desired.

The emergency apparatus consists of a
Mareoni 107 induction coil energised from a
battery of twelve accumulators and capable
of transmitting over a distance of 250 miles
for a minimum period of twelve hours,

D
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The Choice of Words

In TELEGRAPHY

E would commend to the notice of
Wthe compileras of the * Dictionary
of Slang ” a number of wireleas
expressions which have gained currency,
Fnrticulnrly in the United States of America,
or, if the efforts of the more staid tele-
gmphmta are of any avail, the picturesque
expreasions which ncmmnall}" brighten the
speech of their colleagues, and enliven the
of certain transatlantic telegraph
journals, will possess no more than
historical interest.

Animated by the desire to maintain the
purity of the English language, the students
in wireless telegraphy at the East Bide
Association Institute, of New York, have
decided to ** put the soft pedal "' (an expres-
sion used by the Philadelphia Bulletin in
announcing this decision) on all slang in
referring to message transmission by wireless
telegraphy. In their efforts to “can”
m.'lin?luia.l expressions the students have
issued a manifesto which informs their
* Fellow-workers "' that they do not * push
the key,” * slam down ™ or * flop over the
aerial switch,” nor * juggle” the wvarable
condenser. Translated into English as she
is not spoken in New York, this means that
operators " depresa the transmitting key,
raise or lower the aerial switch, and alter or
change the capacity of the variable con-
denser.”’

** Electricity in our language,” continues
the manifesto, *“ is not * juice ' ; neither is
radio interference * jamming.’

* Electrostatic induction is not
back.” We do not °fiddle' the potentio-
meter : we adjust it. The transmitting
condensers do not * blow up,” * explode ' or
“ go up the flue ' ; they puncture.

“The secondary winding of the power
transformer is not * baked,” or * fried out’ ;
it is burned, or short-circuited.

“A hot bearing at the motor gencrator
is not ‘ frozen.” It melted and stuck fast.

“The serial does not °squirt juice’;
it brushes.

“ Wireless m are not ‘smashed ’
through the ether; they are transmitted
through the ether.

“ We have long since forgotten the term
*loose-coupler *; we are, however, quite

" kick-

familiar with the inductively-coupled re-
ceiving transformer.

“The term °jigger' in our tongue is
obsolete ; we know all about high-frequency
oscillation transformers.”

The manifesto ends as follows : ** Finally,
we are optimists from the very bottom
We believe that the English language will
not suffer by our declaration.” We sin-
cerely hope not !

Another Information
Bureau

CoxDUCTED BY OUR IRRESPONSIBLE
EXPERT.

W. H. B. (Peckham).—No, the hammer-
bhreak was not invented by Mra. Pankhurst.

Chas. R. (Hendon).—We regret we cannot
furnish you with the name of the second
operator who was on the Ark at the time of
the flood, as we had temporarily to close our
local office at the time of the inundation
referred to, and a large portion of our stafl
records perished.

Horace H. (Manchester) writes: “ I am
thinking of substituting the present gold
point on my silicon detector E a needle,
Could youn advise me of the pmhﬂ.hle result?”
Answer : Yes, Horace, you would get much
sharper signals.

P. J. B. (Liverpool) writea as follows :
“ I am anxious to qualify as a wireless opera-
tor on a lifehoat. Would you please tell
me what steps you recommend me to take 7™
Answer :  First learn wireless, then get
wrecked,

N. F. B. (Dublin).—No, lady operators
are not the rule. Telegraphie sans fille, as

they say in France.

Montmorency de F. (Southend) says:

“I have a § kwt. Marconi installation and
I am thinking of fitting a ship to it. Can
you offer me any advice " Answer : The

size of aerial determines the best kind of
ship. Firat erect your aerial, measure it,
then buy a ship whose distance between the
masts 1s approximately equal to the length
of the horizontal part of the aerial wire.
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George R. (Worthing).—We can’t help it.
It's no fault of ours. [f you got brain fever
after reading the last lot of Answers to
Correspondents it was probably becaunse
the mental fare was too strong. We have
recently heard from nine foreign powers
and three amateur societies that since
reading this column they have received a
totally different idea of wireless to what they
had before, and we can't satisfy everyone.
What do you expect for threepence,

anyway ?

Dr. F. (Manchester)—8parking at the
rigging is caused by wireleas waves coming
into collision with brain waves from the
passengers.

N. R. G. (Hull) asks : ** Is it possible to
see by wireless 1" Answer: It was,
once, but the secret has been loat. A clever
inventor recently devised a wireless tele-
scope, which by a suitable focussing arrange-
ment could be made to show the interior of
any house within five miles. We regret to
say that while giving a demonstration on
the roof of Marconi House he accidentally
turned it in a westerly direction and at
once expired from shock. In falling he
broke the telescope and in spite of the feverish
attempts of the staff to repair it, nothing
could ﬁe done, so the secret died with him.

Schoolmaster (Penrith).—The * Jigger ™
is 80 .called from “ jig,” to dance, and
received itsa name from the fact that the first
person who leant up against one during
transmission ‘' jigged " or danced for some
hours afterwards.

Hints for Young Operators.

Always wear your bridge coat in the
Clapham Road.

It is inadvisable to adjust the apark-gap
when the Senior is sending.

All is not spark that splutters.

It's no good going on to " tune " side if
the magnetic clockwork is run down.

According to the Standard it is recorded in
the official diary of the Royal Flying Corps
that on the occasion of the King and Queen’s
visit to Aldershot last month His Majesty
was in wireless communication with a
B.E. aeroplane.

Hints for Learners
By Ao BEgINNER.

“HE chief things necessary to make a
I wireless are the wireless instruments.
(This does not imply that the inatru-
ments are wireless, but simply that they are
wireless instruments.) An aerial is also a
useful thing to possess. My reason for
having one 18 because [ found that where
there is no aerial to snatch up the messages,
a continual and distracting noise is made by
the pattering of spent signs on the roof.
Thus I should advise beginners to put up
the aerial as soon as ible ; but in so0
doing they should take great care to guard
against the frenzied ravages of the wire-
worms, which were fortunately discovered
by an irresponsible correspondent of TrE
WireLEsgs WorLD a few montha ago.

* - *

In order to send messages the dots and
dashes should be carefully painted pea-green
and put on the roof to dry, as usual. They
may be obtained from any reliable morse-
monger. For every message at least two
bags of best volts should be used. These
should be carefully mixed, in a frying pan,
with some stout ampéres, which may be
obtained through the tap from the mains.
Used volta and ampéres aﬁuuld be preserved,
as from time to time the proprietors of the
provincial watt-depots insert advertisementa
in the leading comic papers, inviting people
to bring any old volts and amperes for con-
version into fuel for accumulators.

L * L

The tuning-fork for the receiving instru-
menta should be made of isolated wire, wound
round & hollow rod or a solid tube. The
wire i8 best when thin, thick, middling or
otherwise. A crystal detective i useful,
but to obtain selective signals a private
detective is better,

The eruiser and destroyers engaged in the
search for Mr. Hamel, the missing airman
whose disappearance on May 23rd is so
wrapped in mystery, kept continuously in
touch by wireless as they slowly patrolled
the Channel, ever extending their line toward
the French coast, and with their scarchlights
directed on to the sea.
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Contract News

AL —

Orders have been received during the pest month to squip the following vessels with
Marconi Apparatus.

Name, ; Owners. Installation.
i'auqm'h ey i ..  The Royal Mail Staam Packet Ca, .. A 1} kw. and emergenoy
Erim .. Sir Thomaa Lipton .. 5 ik 2 i : :.
Tma'htpuhmﬂllrg The Glen Lios . - e o ‘e i
Thresa shi I:nﬂdmg Furnesa, With & Co. - 4 . »
iy of . lElhrmumd acknall 5.5, Lines .. vE .3 #hr mllumngmujr
L'rnﬂn,r'ﬂﬂlﬂa i ! Crown 8.8. Co.. iy ; iR .. | 1} kw. and emergency
Five shipa building +¢ o Compalija Bod .M:unm dr ‘Ir'up:-m e e
Two ships hml.:'lln-.p; Lamport & Holt i i o e - -
Abnima e Elder Dampater & Co, i i 3 o = ol
Tuscania .. Anchor Lipe .. . ‘e . i
Valiani ., .. | Harland & Wolf .. .. 14 kw. (disc).
Crmara : |Hl“it-ilh India 8. N. Co. 1§ kw. and emorgency

Vemsels Fitted with Marconi Apparstus since the last issue of the * Wirelesa World.”

Name. | Owmers. Installation, | Call Lettors.
Euripides .. | Aberdeen Line ; 1} kw, and emergenc MEE
Indralema .. ! Commonwealth & l]nl'l:llninn Uﬁe a ' oy " Il MTG
Parthenia .. Du'mumcg:;ulm s : i ¥ . | MNE
ﬂ' M L Ellerman  # ¥ 4 - 2 [T 1% mw
Eﬁeﬂ .. .. lhphm Farquhar .. " i ' s
andidate . . o | arrison Line . . £ x A i < MTD
King Orry Iale af Man 8. P, Co, " p e " MPE
Hirachal Lamport & Holt ; . o I —
xﬁm N“' mhﬂi mim! O # B ' W T l m
Magellan Pacific 8.N. Co. ; e i : MTH
K armala P. & 0. B.N. Co. % . e MTF
Ricardn a Mesires f[:ldlt?* Weir & Co. : : f ik MTH
of Ano TR kw. and emergency ' MTP

% of Winchester .s " £ n " w | MBY
Rufford Hall. . BN B SR ce ee s ¥ 4 MBV
fhes .. . | The Great Western Railwoy s ) MBC
Aquitania’s 2md launch Cunard Line .. .o .. | Lifeboat ., —
?ﬂ.‘a Canadian Pasifia R.l.ﬂ'!'ﬁ-_r 1} kw. Iﬂw MLE

ond fort e - it i o i ik mwoeo | MLW
Rﬂﬂﬂfﬂ L[] [ 2] L LR L L 1] ] L1} HI"H
—— e —

The following Coast Stations are advised by the Berne Bureau as having been opened

reccnily.
I Normal {
| Call . Range | Wave. Naturs of Hours of
—_— Latter. in Nautical length, Barvice, Barvice, ¥
Milea. Normal.
Berotaw Comoo :
Basankusa* QLT 30 8O0, 1,500 R Tam. to 11.30 m.:
| 4 p.m. to & p.m.
Germany (PROTRCTORATE) | | !
TLowe (Togn) .. .. KBL 600 | 300, 600, 1,400, P.G. Tam. to 10 am.:
' | 1,800, 2,500 & p.m. to 9 p.m.

* Thin station is n-pm for public

— =l

correspondence in the inland servico of the Belgian Congo,
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Compulsory Wireless Telegraphy

Proposed British Legislation

BILL to amend the laws relating
Am merchant shipping so as to give

effect’ to the International Conven-
tion for the Bafety of Life at Sea, signed in
London on January 20th last, was presented
to the House of Commons on May 21st by
Mr. John Burns, the President of the Board
of Trade.

The Bill is divided into six , con-
taining 29 clauses and 5 schedules. The
first part relates to ice and derelicts, and
Fmvidm that if the master of a British ship
itted with a wireless telegraphy installation
meeta with, or is informed of, any dangerous
ice or dnngnmua derelict, or any other
imminent and serious dnnger to navigation
on or near his course, he must send out the
wireleas danger call — — — (TTT), to be
followed after an interval of one minute by
the message, repeated three times at intervals
of ten minutes.

Every wireless telegraphy station under
the control of the Postmaster-General, or
licensed by him, must, on receiving the
wireless danger ca]l, refrain from sending
messages for a time sufficient to allow other
stations to receive the m . Com-
pliance with this provision will be deemed
to be a condition of every licence granted
by the Postmaster-General under the Wire-
less Telegraph Act, 1904. This provision
does not interfere with the transmission of
the wireless distress call, which will remain
. (308).

" Clause b plwas tha master of a British ship
under an obligation to render speedy assist-
ance on receiving a wireless distress call, and
where he does not proceed to the assistance
of the persons in distress, he must enter the
fact and the reasons justifying his action in
the official log book and, if necessary,
immediately inform the master of the ship
from which the call is received, This section
of the Bill also sets out the penalties to
which a master of a ship, or any person, is
liable if acting in contravention of the
provision.

—— —

The compulsory wireless clauses (15 to
17 inclusive) are in Part III. of the Bill,
which we set out below :—

WireLEss TELEGRAIHY.

15—(1) Subject to the provisions of
this Act, every British !hi registered in
the Umtﬂ!. Kingdom which carries fifty

or more persons shall be provided with a
wireless telegraphy installation, and shall
maintain & wire telggraphy service
which shall be at least sufficient:to comply
with the rules made for the purpose under
thin Act, and shall be provided with
certificd operators and watchers in
accordance with those rules.

(2) In reckoning the number of persons
carried on & ship for the purpose of this
section, persons shall not be counted
who are exceptionally and temporarily
carried on a ship—

(a) As the result of force majeurc; or
(b) As the result of the necessity of
increasing the number of the crew to
fill the places of members of the crew
who are ill or disabled ; or
(¢) As the result of the obligation on
the part of the master to carry ship-
wrecked persons, or persons in like

ElTEllﬂ]ﬂt-ﬂ-Dt:Bﬂ or

(d) If 8o rn\rided by regulations of

thﬂ Board nPTud.e, as cargo hands for
& part of the voyage not being between
one continent and another, and not
being, during the time the hands are
carried, outside the limits of latitude
thirty dﬂgmea north and thirty degrees
south.

(3) If this section is not complied with
in the case of any ship, the master or
owner of the ship shall be liable in respect
of each offence to a fine not exceeding
five hundred pounds, and any such offence
may be pruuecuted summarily, but if the
offence is prosecuted summarily the fine
shall not exceed one hundred pounds.
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16.—(1) The Board of Trade, in con-
sultation with the Postmaster-General,
may make such rules with respect to
wireless te phy installations and ser-
vice on British ships which are registered
in the United Kingdom and with respect
to the carrying on those ships of operators
and watchers for the purposes of wireless
telegraphy as appear to them necessary
or expedient to carry into effect the pro-
visions of the Convention mentioned in

i&rl: Y. of the Third Schedule of this
ct.

(2) The Board of Trade may by rules
made under this section exempt from the
obligations of this Act as to wireless
telegraphy : —

(z) Ships while on voyages the course
of which does not take the ship more
than a hundred and fifty sea miles from
the nearest coast, if the Board are
satisfied that the route and the condi-
tions of the voyage are such as to render
compliance with those obligations un-
reasonable or unnecessary ; and

() Sailing ships on which, owing to
the peculiar or primitive nature of their
build, it is impossible to provide a
proper wireless telegraphy installation.
(3) The Board of Trade may by rules

made under this section provide that any
sutomatic calling apparatos which is
certified by them to be efficient and to
have been accepted by the parties to the
Convention may be substituted, for the
purposes of the provisions of this Act,
and any rules made thereunder relating
to wireless telegraphy, for a certified
operator or watcher.

17.—The Board of Trade may postpone
the operation of the provisions of this
Act relating to wireless telegraphy as
respects any particular ship for such
period as the Board of Trade determine
in each case, if it is shown by the owners
of the ship that they have taken all
reasonable steps to comply with the pro-
visions of this Act as respects the ship,
but that they have been umnable to do
so owing to difficulties in obtaining
delivery of any wireless telegraphy appara-
tus or of obtaining the services of certifi-
cated operators or watchers.

The period of postponement under this

section shall not exceed one year in the
caze of ships which are required in pur-
suance of the Convention to provide a
first-class wireless aphy service, and
two years in the case of ships which are
so required to provide a third-class wire-
less telegraphy service, and in the case
of ships which are so required to provide
a second-class wireless telegraphy service
shall not exceed one year as respects the
provision of the wireleas telegraphy in-
stallation and two years as respects the
provision of a continuous watcl.

Clause 19 (Part IV.) proposes to confer
upon the Board of Trade power not to
grant a safety certificate, unless they are
satisfied, on the report of a wireless tele-
graphy inspector, as respects provisions
relating to wireless telegraphy that the
certificate can be properly granted.

The Postmaster-General (and the Board
of Trade, if they desire to do so for any
special purpose in connection with wireless
telegraphy on board a ship) may appoint
officers for the purpose of inspecting ships
with a view to ascertaining whether the
requirements of the Aet relating to wireless
telegraphy are complied with on board any
ghip.

The wireless telegraph inspector may go
on board any ship at all reasonable times
and do all things necessary for the proper
inspection of the installation on the ship;
he may also require the master of the BIH.E
to supply him with any information whic
it is in the power of the latter to supply
with respect to the provigion on the ship of
operators or watchers, and require the pro-
duction of any certificate granted under
this Act in respect of the installation, and
of the certificates of the operators and
watchers on the ship.

Failure on the part of the master of a
ship to supply information in accordance
with this section will render him liable to a
fine not exceeding twenty pounds, and any
person impeding an inspector in pursuance
of his duties is hable to a similar penalty.

The proposed Bill is intended to give
effect to the International Convention for
the Safety of Life at Sea, the clauses of
which relating to wireless telagm%lf are
published in the * Year Book of Wireless
Telegraphy and Telephony, 1914."
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The State and Wireless Telegraphy

National Research Work

HE report of the Committee ap-

I pointed by the Postmaster-General

to consider how far and by what
methods the State should make provision
for research work in wireless telegraphy
was issued as & White Paper on June 8th.
The original chairman of the Committee
was Mr. C. E. Hobhouse, but on his appoint-
ment as Postmaster-General his place was
taken by Lord Parker. The other members
of the Committee were :—Sir Joseph Larmor,
M.P., F.RS8., Sir Henry Norman, M.P.,
Dr. R. T. Glazebrook, F.R.8., Mr. W.
Duddell, F.R.8.,, Mr. R. Wilkins, Rear-
Admiral Charlton, Commander J. K. Im
Thurn, R.N., 8ir A. F. King, Mr W. Slingo,
Commander F. Loring, R.N., Major C. H. C.
Guest, M.P., and Lieutenant-Colonel J. 8.
Fowler, R.E.

As a preliminary the Committee inquired
what research in connection with wireless
telegraphy is already being carried out by
the Government in this country and in the
United States and Germany. They find
that valuable work of the kind is done by the
engineering department of the General Post
Office, which, however, 18 sometimes ham-
pered by insufficiency of funds, while the
questions it investigates are unavoidably
such as have an immediate bearing on
service problems rather than on the scientific
principles underlying wireless telegraphy.
The work carried on by the Admiralty again
18 almost entirely restricted to matters
bearing on the adaptation of wireless tele-
graphy to service conditions, and the same
i8 true of the War Office. Both in the
United States and in Germanv the State
makeamore liberal and extensive provision for
research and experiment in wireless telegraphy
than is made by the State in this country.

In the United Statea the work is under-
taken by three distinct departments—
namely, the Navy, the Army Signal Bervice
Corps, and the Bureau of Standards—but
in order to secure economy and co-operation

all these departments are for purposes of
laboratory research brought under one roof
in the buildings of the Bureau of Standards.

In Germany the work is carried out by
the Post Office in the Kaiserliches Ver-
suchsamt, a building containing 30,000
square feet of floor space. The work
undertaken in this building is not confined
to wireless telegraphy, but covers the whole
range of electrical engineering as applied
to telegraphy, whether ordinary or wireless,
and tele Eun]r It is under the direction
of Dr. Strecker, sssisted by a large and
competent staff, the research work in wire-
less telegraphy being under the charge of
Dr. Kiebitz and Dr. Breisig. Research
work of importance in wireless telegraphy
has also been conducted by Dr. Lindemann
at the Reichanstalt in Berlin, and by Dr.
Reich in the Naval and Military Radio-
Electric Laboratory in Géttingen.

The eonclusions reached by the Committee
may be summarised as follows :—

(1) It is desirable to establish some body
or institution to inmitiate and control
research in matters of general principle
which cannot conveniently be inves-
tigated in departmental laboratories, to
co-ordinate as far as may be the work now
undertaken by the Post Office, Admiralty,
and War Office, respectively, in connection
with experiment and research in wireless
telegraphy, so as to prevent work under-
taken hj" one department overlapping
work undertaken by another, and thus
secure economy, and to discuss any
difficulties arising in practice.

(2) The work now being done by the
departments should be continued and
extended, opportunities being also found
for the departmental engineers to carry
out such experiments and tests as may be
approved by the body or institution
to be established for the purposes above
referred to, and may require high power
and service conditions,
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(3) It is desirable to establish a Research
Laboratory (as distinguished from the
existing departmental laboratories and
service stations), in which research work
bearing on the practical needs of the
services should be carried out under the
guidance of the body or institution above
referred to.

(4) Though the work to be undertaken
by the new body or institution and in the
new laboratory, the establishment of
which we recommend, will principally
concern  wireless telegraphy, it 1is
undesirable to exclude therefrom the
problems of ordinary telegraphy and
telephony. -

The report recommends that the Natiounal
Committee should counsist of 12 members—
two representing the Admiralty, one the
War Office, two the Post Office, two (not
departmental officers) appointed directly by
the Treasury, three appointed by the
Treasury on the nomination of the Royal
Society, and one appointed by the Treasury
on the nomination of the Institution of
Electrical Engineers, together with the
Director of the National Physical Laboratory.

No member of the Committee should give
advice connected with telegraphy or tele-
phony ta any commercial firm on an
matter connected with the work of the
Committee, except with the consent of the
Committee, and in any doubtful case such
consent should not be given without the
approval of the Department concerned.

Any member of the Committee who may
act as adviser to any private firm or indi-
vidual on any eubject dealt with by the
Committee or investigated in the Research
Laboratory should notify the fact to the
President of the Committee, and, if the
President thinks fit, acquaint him with the
nature of the advice he has given or may give
from time to time. In any matter of
importance which may be brought before the
Committee it should be the duty of the
President to call the attention of the Com-
mittee to the fact that one of their number
18 intercsted in his private capacity, and
thereupon the Committee should have
power, if it consider it desirable, to request
the member in question to withdraw while
such matter is being discussed.

This restriction upon the private ac-
tivities of the members does not necessarily

mean that the Committee will hold them-
selves aloof from what is going on in com-
mercial stations. Nor will the proposed
scheme of national research supplant in
any de the important scientific work
carried on by Mr. Marconi and his engineers.
The scheme outlined in the report seems
very modest in comparison with the or-
ganisation established by Mr. Marconi
and his Company for investigating the
geientific and engineering problems of wire-
less telegraphy and telephony, and we
venture to predict that it will be in the
powerful commercial stations in different
countries carrying on operations at all
times of the day and night, ohserved by men
of long practical experience, trained in
scientific research and working under the
direction of the great inventor of wireless
telegraphy, that factors for the solution
of these problems will be found.

The report recommends that the duties
of the Committee, which should meet at
regular intervals, should be to promote the

rogress of telegraphic research, to formu-
Ete schemes of investigation at the Research
Laboratory or elsewhere, to supervise the
experiments, and to discuss the results;
to consider problems submitted by the
Departments and arrange for expenments
for their elucidation ; and to examine plans
and designs for new methods and apparatus
submitted to them and report thereon if
they see fit. The Government Departments
would continue to conduct researches or
inquiries arising out of their own admims-
tration, ampler provision being made for
this purpose in the departmental estimates,
and where the results of these independent
inquiries are of general interest they should
be communicated as far as possible to the
Committee. The Departments should assist
in the work by carrving out researches that
can be most conveniently made at their
respective stations, but the Committee
would stand in a purely advisory relation
to them as regards their stations and the
work done at them. An annual report
would he made to Parliament, and such
researches published as may be considered
useful for the advancement of science
generally and are not of a confidential nature.

CosT oF THE SCHEME.
The annual cust of the Research Labu-
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ratory is put at £4,800, including £2,255
for staff and £1,100 as honoraria for the
members of the National Committee, and
the initial capital expenditure is estimated
at £7 300. pital expenditure has been
considered under three heads :—(z) mast,
serial and earth connection ; (b) buildings ;
and (¢) equipment. It is assumed that the
National Committee will require the erection
of a single wooden mast, 150 ft. high, with
suitable antenns and earth connocctions :
a one-storey building near the foot of the
mast, divided into three parts, one to
contain thegpower plant, one the transmitting,
and one the receiving apparatus. One room
in this building would need to be metalli-
cally screened, to permit of the use of certain
types of delicate apparatus. A laboratory
building, with a total floor space of 4,000 ft.,
is also pro . The estimates are accepted
by the whole of the Committee except Sir
Alexander King and Mr. Wilkins, who regard
them as somewhat too liberal. These two
members, with Major Guest, also consider
that the expenditure should he met, at any
rate to begin with, by a lump sum grant
(payable by annual instalments) cuvering
five to seven years, the National Committee
being left to determine how the money
should be expended; whereas the other
members hold that it would be a far better
plan for the National Committee to prepare
8 scheme of work annually and forward it,
with estimates of the money required for
the ensuing year, to the Treasury, which,
if they were approved, would make pro-
vision accordingly. This is the plan adopted
in the cass of the Advisory Committee
for Aeronautics.

A schedule to the report specifies
the following subjects for investigation :(—

I nts in methods of measurement
of fundamental electrical quantities under
high-frequency conditions.

T'ransmilting Condensers.—Measurement of
efficiency of dielectrics used at different
voltages, frequencies, and tem tures ;
quantitative results by which losses can be
predetermined.

Insulating Materials.—Behaviour at high
frequencies and voltages, and best methods
of use.

Receiving Condensers.— Lifficiency of dif-
ferent types.

Tee WireLEss WorLD
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Transmitting and Receiving Inductances —
Study of details of design with a view to
minimising energy loss.

Receiving Devices—Investigation of cry-
stal and valve detectors under different
conditions, and best methods of modifying
these to obtain desired characteristics.
Effect of varation of coupling between
detector circuit and the rest of the receiving
circuit. Effect of variation of inductance
and capacity in receiving circuit. Methods
of mounting and preparing crystals. Methods
of amplification of received signals, both
acoustic and electrical,

Aerial Wires and Earth Connections.—
Measurements of losses due to brushing
from different types of aerials at high fre-
quencies. Mecasurement of decrement of
aerial and earth system. Conductivity of
different kinds of soil at high frequencies,
Measurement of losses in steel plate earth
connections. Measurements on model aerial
to assist in design and to predetermine
losses. Investigation of * earth antennm.”

New Systems and Apparatus—Investi-
gation of new systems of wireless telegraphy
and apparatus employed therein, which
may bhe submitted to the Commttee
and deecmed by the Committee worthy of
investigation.

Among the subjects the following are
instanced as requiring immediate attention :

(1) Researches into the methods of
measuring and standardising electrical quan-
titiea under high-frequency conditions.
Among these would be included measure-
ments of voltage, current, power, resistance,
inductance, capacity, wave length, and
decrement,

(2) Investigations into the methods of
standardisation and construction of instru-
ments such as condensers, inductances,
registances, wave-meters, etc., and the
determination of the losses in such instru-
ments.

(3) A study of receiving ecircuits In
peneral, including variations in type of
inductances, condensers, detectors, tele-

hones, relavs and amplifiers.

The plant mnecessary for investigation
into these matters would not, at first
at any rate, be very extensive, and could
be temporarily saccommodated in  the
existing rooms of the National Physical
Laboratory.



Tae WirerLess WorLD

256

Amateurs’ Experiences

Winding a High Resistance Telephone Receiver
By E. ]. GHEURY, F.RAS.

HE finest wire obtainable is No. 50
I 8.W.G., but, to get about 4,000 ohms,
per set of phones, No.48 B.W.G. eingle
silk covered is sufficient. Wire tables give
the following particulars for bare No, 48
8.W.G. copper wire. Diameter, 0.0016 inch ;
area of cross section, 0.000002011 sq. inch ;
weight, 0.04092 1b. per mile ; resistance per
mile, 21,044 ohms. (at 60° Fahr). This
gives 32,142 ohms. for the resistance per
ounce at 60° Fahr,

This information refers to bare wire
only, and the point should be borne in mind,
as manufacturers sell the wire by the weight,
and in the case of such fine wire the weight
of the conductor is but & fraction of the
total weight of the insulated wire.

An idea of the fineness of the bare wire
may be gathered from the fact that, as seen
in the microscope gide by side with human
hair, its diameter is somewhat less than
half the diameter of the hair, and while the
silk removed from the wire can withstand
a pull of 200 grammes, the bare wire breaks
under a load of about 35 grammes, the ailk
inaulation being therefore six times as strong
88 the metal wire. From the figures given
above it is easy to calculate that the weight
of one mile is 18.590 grammes, so that to
get one milligram of bare wire, one must
atrip the insulation off a length of 3.4 inch
of wire, and at least 10 times this amount
will be required to get a weight which can
be measured without special appliances.
The only way to do this is to cut the wire into
short lengths of about 3 inches. Burning
off the insulation is not practicable, as the
heat of a match is enough to volatilise the
wire. The best way to remove the insulation
is to rapidly the end of the wire half
an inch above the top of the flame of a candle ;
this is enough to clear the silk, which can
then be made to slide carefully along the
wire away from the charred end. If silk
cinders cause the silk to stick to the wire,
let the end of the wire rest on a piece of

paper and pass the blade of a penknife on
the charred portion without ererting any
pressure besides the weight of the penknife
iteelf ; this will remove the cinders and
release the silk. This method should be used
to clear the ends for connections ; with care
and good luck a foot or perhaps more of
bare wire can be obtained in one piece. By
these means the author, taking a piece of
covered wire which weighed 15 milligrammes,
and cutting it in short pieces, found that the
bare wire weighed 8 milligrammes, while the
insulation (minus the few millimetres burned
off at one end of each piece) weighed 7 milli-
grammes ; these results were verified by
ascertaining that when the bare wire was
in one of the scalepons and the silk removed
from it on the other, the weight of bare
wire slightly exceeded the weight of insula-
tion. It may be assumed, therefore, that
the weight of No. 48 bare wire is half the
weight of insulated wire, and one must
estimate any quantity required accordingly.

On the ordinary size bobbins, and using
No. 48 single silk covered wire, it 18 not
possible to wind more than about 1,200 chms.
—this will give 4,800 chms, for the set of
two ear pieces,

The chief difficulty and risk of breakage
arises from the tendency of this fine wire to
twist after it has been submitted to slight
tension or rubbing, as unavoidably happens
while winding. The wire being so fine, each
twist that is allowed to ™ run up to u kink ™
means & serious weakening of the wire
resulting almost invariably in breakage,
which is not noticed because the insulation
is 80 much stronger than the wire. The best
way to avoid such a mishap is to keep the
wire constantly under slight tension while
winding ; if it has to be slackened for some
reason and twists, insert at once a short piece
of thin wood (half a match will do) in the
loop left at the end of the twists, as shown at
H (in illustration), and keep it there, rotating
it slowly while, as tightening is resumed



256

Tae WireLess WorLD

gradually, the twists gradually run up toward
the loop, allowing in this way all the twists
to come undone one by one without any
harm done to the wire.

The accompanying illustration shows a
winding gear improvised in a few minutes,
which worked exceedingly well and enabled
the winding of several coils to be performed
without a single hitch. A is a block of wood,
the face of which is about 4 inches square,
the thickness being such that it stands
safely on its base. C is the reel from which
the wire is unwound ; the bore must be
freed from any projecting splinters or burrs
that may cause undue resistance to rotation.
It may be fixed on a brass bush (electric

% ’ 4

wire connector with screws removed does v

well}, a 3-inch nail driven in the block serving
as spindle. D is the tightening gear, made
of 8 inches of No. 16 8.W.G. wire twisted
loosely round another nail so as to be free
to turn round it as a pivot ; E being a piece
of thick wire to ballast it and of such weight
that, when winding, the wire D is deflected
30° or so from the position it would take
under the influence of gravity alone. B is
the coil being wound, fixed on a piece of
wood by two small nails with a round head,
80 that the wire ia not likely to be caught by
any projecting part (as would be the case
when winding the inner part of the col if
screws were used to fix the coil on the wood).
The piece of wood is then perforated at the
exact spot corresponding to the axis of the
bobbin and forced on the driving axle. The
winding is best carried out by a clockwork
arrangement. A small electric motor, fixed
to the high speed axle of any old clock train
of wheels, s0o as to work with a reduction
gearing, the bobbin being fixed to the low

speed axle, will be even better, if available,
owing to the ease with which the speed can
be varied. Speed in winding is fraught with
risks that one will wisely avoid; a hitch
may occur, and one turn per second, instead
of half a turn, may make all the difference
between breakage or success in dealing with
the emergency.

To start winding, the bobbin having an
insulated coating of shellaced paper, one
twists the end of the No. 48 wire round the
tinned end of a short length (3 inches) of fine
flexible wire (4-38, for instance) ; a trace of
flux and an instant's contact with a medium
hot soldering iron, taking care not to touch
the free wire itself, and the connection is
done. It is insulated by placing it in the
fold of a piece of tissue paper (§ in. by 4 in.),
folded over the bare portion and kept closed
by a trace of shellac. The flexible must be
well insulated, as it will be in close proximity
to the high and low tension ends of the coil.
The joint s then put on the bobbin and a
turn of the thick wire is taken to secure it,
the end being then turned towards the axle

and left free, as shown in the One
can do away with such an end piece, and
start winding the fine wire at once, but should

the end break while connecting after the
coil is wound, the whole labour is wasted, and
the wire has to be taken off and the bobbin
rewound. Once the winding finished, a
similar piece of flexible is connected to the
outer end of the coil and passed through a
hole in a piece of slk ribbon 2 inches in
length and of the width of the coil, and this
ribbon is wrapped round the coil and kept
in place by a drop of shellac. Both bobbins
of an ear piece should have the same number
of turns but a difference of a few turns will
not matter. To obtain, approximately,
equality of number of turns, equality of
resistance is & good enough guide, but this
necessitates much bother in the adjustment
of the length by cutting off bit after bit until
the correct resistance is reached, and the
process requires & Wheatstone bridge and
a sensitive galvanometer which are not found
in the laboratory of every amateur elec-
trician. It is better and simpler to use a
common cyclometer and actually register
the number of turns wound. In a Lucas
cyclometer, 15 turns of the * star ™ corres-
pond to 0.1 mile, and it is easy to estimate
intermediate numbers with an approxima-
tion of two or three turns, which is quite

UNIVERSITY OF MICHIGAN
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sufficient. An adapter shown at G, easily
made by one whose fingers are not all
thumbs, can be secured on the face of the
coil if the slot be of such size as to allow of
fairly tight fit on the projecting end of the
core. The eyclometer is screwed on a piece
of wood held by a weight, and is placed so
that the prongs of the adapter are caught in
the * star.” Note the reading, go on
winding until the bobbin is quite full;
note the reading again, and take the differ-
ence between the two readings. For the
second bobbin, note the reading, add the
above difference to it, and stop winding
when the cyclometer registers the result of
this addition. The two coils will then have
practically the same number of turns,
Finally, when putting the receiver together
again, one must not forget to connect them
in such a way that, looking at the two faces
of the bobbins, if the current flows in a
clockwise direction in one coil, it does flow
in a counter-clockwise direction in the other
coil ; the two cores will then possess opposite

polarity.

An Experimental Quenched
Spark Gap.
By Earu C. Haxsox.

[Our contributor describes a simple quenched
gap which he has constructed. We gladly
publish this description, coming as it does from
the United States, for we think that amateurs
wn this counlry will be interested to learn what
American  experimenters . are  doing.—
Ep. W.W.]

HE aim of this article is to describe
I a quenched gap which is suitable to
the needs of the wireless experi-
menter.
The size of the gap can be increased or
diminished without changing its operation.
The two end pieces are cut from } inch
fibre, 4 inches square. Through the centre
of each piece a }-in. hole is drilled. Twelve
copper discs are turned down till the surface
18 true, the thickness being } in., and the
diameter of each 14 in. A }-in. hole is next
drilled through the centre of each plate and
a larger drill is then used to drill half way
through from each side.
Fig. 1 shows the gap taken apart and
brings out clearly the construction of the

disc, as well as the outer groove and the thin
rim of the plate that is used to prevent the
current from sparking across on the outer
portion of the disc where the rubber rings
are placed. The rubber rings are cut from
} in. material, and the rim is } in. wide.

Fig. 1.

Twao rabber plates 1} in. in diameter and with
a 4 in. hole through the centre are used as
end discs. The square end pieces have
binding posts screwed to the fibre and are
connected with the end copper discs by means
of eopper strips. A 6-in. bolt, ! in. in
diameter is passed through one of the end
pieces and then several layers of empire
cloth are wound tightly on the bolt so as to
allow the twelve discs to fit over the bolt.
The rubber rings are next placed between
each pair of metal plates. The outer end
piece is then placed on the bolt and a nut
screwed on. The gap is then completed
and placed on a marble or oak base. Fig. 2
shows the completed quenched gap.

Fig. 2

Place the quenched gap in the circuit in
place of the usual gap and adjust the tone
of the gap by screwing up the nuts on the
end pieces. The tone depends largely on
the distance between plates and the con-
denser used in the cireut.

UNIVERSITY OF MICHIGAN
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Among the Wireless Societies

Barnsley.—Change of Seeretary.—Mr. C.
Pickering has resigned the secretaryship of
the Barnsley Amateur Wirelesa Association,
and has been succeeded in office by Mr. G. W.
Wigglesworth of 2, Blenheim Grove.

L o L

Birmingham.—Masts and Aerials.—At
the May meeting of the Birmingham Wire-
less Association, Mr. W. F. B. Bartram read
& paper on the overhauling of aerials. He
dealt chiefly with the jointing of ropes, and
to illustrate his remarks he made several

“ gplices " and * bound joints "' with hemp
rope, galvanised-iron rope and ordinary
flexible steel rope. In addition to this, Mr,
Bartram dealt fully with the staying of
nerinl masts, and warned amateurs to put
in & stay rope on the aerial side of & mast.
A discussion then followed on methods of
joining masta and their erection. Mr.
Bartram strongly advocated the use of
bamboos where possible, for lengthening
existing masts, and gave a rough description
of a high mast made in lattice form f{rom
laths of 3 in. by 2 in., which cost the
owner only about 15s. for material. One
member gave a description of an aerial mast
he was about to erect, made of strong ateel
tubing, height, 70 feet, which cost, with all
guy-wires, joints, ete., £4.

L | L

London.~The D.C. Are. The use of
the direct-current arc fur wirclesa telegraphy
and telephony formed the eubject of a
lecture Mr. G. (. Blake delivered before
the Wireless SBociety of London at the May
meeting. The lecturer showed at the outset
four different methods of using an arc
for the reproduction of the human voice,
or making it act as a loud-speaking tele-
phone. He next dealt with the use of the
arc as a generator of high frequency alter-
nating current and made mention of the
singing arc discovered by Mr. Duddell in
1900.

One of the difficulties in wireless telephony
has been to provide a microphone capahle
of carrying a large current without becoming
parked or overheated. When dealing with
a small amount of power such as the lecturer

used for his interesting experiments during
the evening, an ordinary *‘ solid back "
microphone answers very well, but it is
unsuitable for use with large currenta.
One way of getting over the difficulty
mentioned by Mr. Blake is to connect a
number of similar microphones in parallel
with all their mouthpiecea connected to one
trumpet. This metEﬂd is not thoroughly
practical, however, aa the conductivity of
each microphone varies from time to time
and there is the likelihood of one or more of
them overheating,.

* * *

Leicester.—New Society Formed.—The
interest displayed in wireless teIegt:Eh}'
in Leicester and district has now en
practical shape, for a number of gentlemen
interested in this branch of science have
formed themselves into a society, which
has for its objects ** the discussion of things
relative to wireless telegraphy.” At the
inaugural meeting Mr, C. R. Chadfield, of
Rothley, presided, and amongst others
present were Mesara, A. L. Harris, Edward
Marston, F. J. Yates, A. B. Rylands, C. 8.
Skeet, P. Holvland, F. Dyson, H. Headley,
H. May, and Geo. Tarratt, It was
to name the newly formed body the Leices-
tershire Wirelesa Bociety. Mr. Chadfield
waa elected chairman and Mr. Harris
hon. secretary.

Newport.— Lecture on I'nduction.—At a
recent meeting of the Newport and District
Wireless Society, Mr. J. H. M. Wakefield,
M.IM.E., delivered a lecture on ** Induc-
tance and Induction as Applied in Wirelesa
Telegraphy,” illustrating his important
points by lantern slides of the P.0. Wireless
Station at Fishguard, and by diagrams of
the apparatus used at other stations. The
necessity for more accurate knowledge of
the principles of inductance, and of more
accurate measurement and more calculation
in the design and construction of amateur
apparatus were clearly shown in the lecture,
and in the subsequent discussion, which was
energetic and well sustained.
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QUESTIONS AND ANSWERS

Readers are invited fo send questions on technical and problemas
that arise in the course of their work or in their siudy to Mr. H. Dobell,

21 Mallese Road, Chelmsford. Such questions must be

accompanied by the

name and address of the wriler, otherwise they will remain unansiwered,

F. F. (Littloboroughf—I1 notice that esrborundum is

pently recommended, but what i the other element
of oarborundom deteotor T

Answer.—A carborundum erystal pressing against a
steel plate, or a [airly thick steel apring is na good as
anything. The | s beat mounted in & cup in soft
metal, but quits good resuits oan be obtained by |Iiu“pir
holding it, unmounted, botween two apringy bits of atee!,
or even hrase

G. A. M. W. (Bealorth, Liverponl) is troubled by the
proximity of a nrighbouring ship-station. Wo fear this
in the allotted fate of amatenrs placed ne ho i, However,
he might rend oor reply to W. Q. IL in thix issoe, ond

rform some intercsting experiments on the subject

'hy not find some new and great solution to the
ﬂiﬁ’unl‘r.}*l'

He is now anxious to take up Wirrlees Telephony,
and aaks us to recommend s _IIHDDJ book on the subject,
Tho seoond edition of Fleming's * Principles,” haz an
excellent chaptar on the subject: and Erskine-Murmay,
Ruhmer . . . but why continoe : i8 it not written in the
l]-ibJ.iTa hy List in the * Year Book ™ t

. . W. nlso wants to make a Qoldsahmidt alter.
nator giving o frequency of 30,000 or 40,000 per second.
We fear he is somewhst ambitioun. Such a machine
presenta very great mechanical diffienities to the nmateur,

I. B. M. (Dundec).—I have a small receiving station
cnnaisting of a twin-alide tuning inductance, wound with
ot of 24 8. W. Q. enamellod wirs, silicon-gnld detectar,
blocking condenser, and 1000.0hm "phones.  The asrial is
uf the “T" type, four wires, 50 [t Inng; aml avernging
60 ft. in height. [ con hoar Cleethorpes, Paris, Norddeich,
and Newen, bat ot QUO.C or Q.1.V. Can you suggest
any alteration of my sappamtus to cnabls me to roccive
these stations. Would a loose eoupler give any better
remulta 7

Amswer.—The diagram shows the ordinary direct-
coupled two-slide connection. 1. B. M.s intuition—

a8 shown in his lnst sentence—is perfoctly cormect ; he
woukd have seen it confirmed if he has rend our reply
to W. E. D. in the February 1914 number. He had
better read, also, the reply to P. H. in our last issus.  We
take it for granted that he has the “ Yran Boor,"™ nnd
therefore knows that the two stations referred to have
wave-lengths which are very short compared with those of
the * long-distance " stations.

A. C. (New Brighton) asks us to oxpliin why he doos
not get FL on his apparatus, which consista of quite a
reapoctable aerial, a gas-pipe earth, two tuning-inductances
of considerable “fuc. and 8 silicon-plutinum  defector
connecied siraight beliveen the asrial and the firsl tuning-
induckence, 8o that he has severnl thousand nhms resistanes
in his serial-carth circuit. The italics show whers the
reason lia. Nothing more nesd be snid, except to recom-
mend him to read nhoot erystal receivers in the * Ele.
mentary Frinciples ™ and innumerablo answers in these
columna, But we should have thought that cven with

this arrangement FL might have “ come through,” mince
ihﬂhw-lruqueuny 8 haa 80 much bruts foree behind it
¥ the

way, A. C. sayns, * The nerinl in taken.in about
two-thirds Jthu way aslong : in this right '™ No, cer-
tainly mot. The lend-in should come sit from one cod
or from the centre

C. H. G. (Bradford L. —How can I calenlate the maximum
wave-length that it is possible to tune in with an aerial of
1 metres natural wave-length, and in serice with an induo.
tance of 7 mioro-hearies 1

Anarver.—If you have two rectangles of
broad and 2 in. long, the other | in. and 4 in. long,
you will admit that they both have the sams area—
namely 4 square inches. Bup you make the Sret one
an inch longer, keeping tho th the same: its ares
will now be 6 square inchea, But su you add that
sume inch to the length of the second one, keeping ite
breadth the same. Its area will now be 5 square inches—
quite different from the new aros of the first piece. Do

u not sea that the same argument spplies to the wave-
Elgl.ll of meriala? The naturml wavelength of an
serial depends on two things—its indootance and itm
capacity—rather aa the area of a piece of paper
oft its length and ita breadth. Now you can have two
sorials of exactly the same wave.length but with quite
different values of inductance and eapacity : so that the
effect of adding the same amount of inductance to each
will be qaite different. See reply to 8. F. H. in February

par, ons 2 in.

1914 number,
E. J. B. {Malta)—T p to make spparstus to
tronsmit about five mile ill an } in <00il used

in conjunction with an oi®.immersed stap.up transformer
produce a | in. spark ; if so, what wire would be required
to make the transformer windings ¥ (3) My 'phones have
o resistance of 200 ohme. Will these be suitable for
erystal detectors, if used with an induction coil ¥

Anawers, —{1}) We are afrmid not. You ecannot get
more power out of your | in. spark-coil than you put in,
and an average § in. spark-roil certainly will not provide
enough power to give n | in spark fo work over five
miles however many tranaformors you use. Even if yuau
ot over all the difficultion which you would experience
when you tried to make the 10,000 volts current from your
coill pass through your transformer.primary, and your
difficulty with the break of your coil when you put that
transformer-primary  scroas  the coil-secondary,  you
wuiild undoubtedly Iose some of your power in the process :
wo why not use the ] in. spark-coil direct T With ™ plain
nerinl ** {if you are allowed it) and & good high serial of a
single wire you woild get some distance over sea.

(2} Yea, if the induction cvil is suitable = ita secondary
renintance should be somewhere about 5,000 ohma at least,

B. (i P. (Wullwey) asks bow the multiple tunin
inductances in the magnetic detector are constroeted a.nj
Arranged.

Anmwer.—We never give details of construction of
patented articles : but we can give you some hinta,
are not wound as *° stop-up " transformers : the miagnatic
dotector, unlike the high-renistance crystal detectors,
does not roquire high voltage ; in fact, it gives the strongest
signals when put direct in the carth.lead, where the vultage
is minimum and the current mazimom. But in any
eane, your queation * If o, what is the mtio of tums?™
shows that you expect ta apply the ordin low-fiequency

ideas of voltage transformation to cirouits of high frequency
the same wire which yce

and * resonance V' ; this ia wmu.
inductance can b employed,

Ag [or the type of wire
uie for your aerinl-tuning

though for the intormediste circuit this should not usedd
if it s vory amall.
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The inding the four coils over each other
would be fatal. It would be possible to wind D over B
but aven thisn wounld detract from the

efficiency of the instrument, for D ooght to be variable
with regard to ita ™ coopling ™ with B, and E wi
tha

£
=
-1
]
&

to its conpling with G.

A. P. A. (Luton) proposes to wind primary of &
telephone transformer oufside the secondary, mm
hh:,gﬂhn of the iﬁ:rn!ﬂ-uf.nl::u latter, instead of
t i on BOTe the secondary on top
primary. E’a think this would only be practicabbe for
me;n;ﬂlh.nddumtrm 'namfit.

& aaka il primary should be of the same resistance
ns his tele e, and whether he needs & cell in "phons

cirouit o ATIEWETE ‘I::ghfu and Mo, lhum
segondary, if he is usi igh-resistance crystals,
be anything up fo 10, ohms or so.

He also nska il & metallic lining in s liqguid disleetric

variable condenser will effect ita ity. II the total
capacity of the condenser is "lil‘];.% the additional
capacity dus to the lining will be negligible : it will ssmme
some importance when the condenser is set to its minimam

Question (3) is :—In & spark.gap for & } in. ooil, must
the electrodes be of rine or can he use aluminium ! He
can use aluminium, or even copper, brass, or iron.

Question (4) in:—Will & potentiometar of 300 ohmas
ressstance be sufficient for s carborondom detector or
should he add another 100 ohma ¥ Three hondred ohms
will be sufficient, bat naturally the will last r
if the resistance i made hli':hut. preesit mhﬁr
discharging through the whole resistancs.

I A. C.—{1) Not baving room enough in my ganrden
to put up an serial I propose to my serial botween
two chimneye, Wouold this ba us in the cass of &
thunderstorm '  (2) What i the dismeter (in millimetres
of 14 and 22 8.W.0. copper wire, and what ia the com-
parative sige in B, & 8, gauge of these wires T

Anmoers.—{1) If you ?mrlmn for earthing your
serial to & really warth, direct, and withoot taking it
indoor or any indoctances, at the beginnigg of
& thunderstorm, it will be a safeguard rather thao =
danger. We do not mean that you should not have a
lead-in to your apparatos, bot in sddition to this
there should be an outakde lsad ight to sarth which
eould be connected in & moment thonderatorms
developad. When we about it as & " safoguard
weo meant s aafeguard for the building: if yon want a
saf for yourself when you are roociving, we recom-
..m devices : & very ahort lm-g:p—-l 1/100 in.—
fixed permanently between the «in of yoor sarial and
{:mummmmmgﬂumhtﬁn

bit of using s series-condenser in your aerial-cirenit) a
very Jong highly induetive *° air-com choke ™ botween tha
top end of your condenner and earth. This choke would
form soch & long-wave cirouit to earth that your received
signals would not pass down it, while it woold prevent
your serial (which otherwise is insulated from earth by
the series condenser) from socumulating statio charge
from the ore.

{2) Mo, 14 8W.0G. has s diameter of 2032 mm. or 080 in.,
and the nearest to this in B. & 8. gauge is 08081 in., which
ja No. 12 B. & 8§,

Mo, 22 8. W.0G. has & dismeter of “7112 mm., or 023 in.,
and the nearest to this in B. & 8. gauge ia “02848 in., which
in No, 21 B, & 5,

. W. V. (Bickley).—{(1) In it ible to operate s half
enil from 2{[! wnw}t:.‘.ﬂ.'l i2) Could T use lamps as &
renintance, if so what connoctions would I require ?

Anncer.—The usual i~ ia to work the coil off an sccu-
mulator of suitable voltage, keeping the latter continnally
charging from the d.e. maina through lampe, or other
suitable resistapoen. But there is no reason why you
should not dispemse with the accumulator, provided
that you put your eoil across such & reamtance as to get
the right yoltage across the cojl-terminals.  Thus : supposs

you know that the roil worle well on aboot 2 ampa at
8 volta; you must armnge resistances mo that along one
of them yom get & voltagedrop of 8 wvolts when 2 ampa.
are flowing, and put your eoil across this resistancs. Now at
210 volts, one &0 ¢.p. carbon-filsment lsmp will pass about
two-thirds of an am : s three such pe in parsllel
will pass about 2 amperen.  Therefors, if you put a resis.
tance of 3 ohma in seriem with nuhngrnupntli:upl. you
will have about 2 amperes paming throngh this resistance,

p of 8 volts across the 3-0hm

and & nant vol
resistanos— IL Ohm's [aw. This voltage-drop is of the
right valos your onil: therefore connect the latter
ncroms the d-obm resistance. Then, when the contact-
maker in * making,” moat of the 2 ampa. will poss through
the ooil, for the resistance of the primary & probably nnlir
n vory small fraction of the 3 ohmn to which it is in pamllsl.
By making the resistance variable, and by changing the
number and wer of the sorice lampa, you will be
able to adjost things so an to get the best resmits. O
coarme, the method has the objection—ehiefly economic—
that you are wasting current through the J-ohm resistance.
] yuu'i_i?h & simpler plan, put your ocoil directly
in serica the lamps and the mainas, you will probably
have terrible troubls with the contacta

. 8. 8. (Rouen, France)—{1) I have & 40-motre seris
composed of four wires and joined in the middle with a
wire going down to the At one end the four
wires coma down from a hu{lﬁnutlulnd] at
4 metres off the ground. Ihhng L ji}llﬂlt e
my wires ngneﬂrjuinﬂumlt idea T They are
at pressnt at one mide, the low side. (3) I have »
4,000 ochm doable recsiver and & galens detector. Is not
the roosiving resistamcs too great? In this oase, what
must I do? (4) I have a double-slider tuning-coil and
receive F. L., Norddeich, Pnldhu, Cleethorpes, and all the
French stations. What i to be done in order to get
farther 1 (5) Would & detector with * amalgame jégou ™
be better & 17 ﬂd}hm}dilp‘lmmulil‘

Ansoers. —{1) {2) Tmpossible to say definitaly, but
we recommend to ing-in to your instruments
from the high end of from the middle. Leave the
ends free l‘-‘ﬂnthsmdl if you lead i:lu'imun:l; midl_[:llnh;
if you ing-in from the high . = prolong
the four wires downwands, only joining them just whers
thoy enter the house, and leave the [roe ends

{3) If your galena detsctor is of very low resistance, it
may be better to connect the two ears in paraliel
inatead of sories, or to dispense with one of them altogether,
putting & pad in ita place,

(4) snd (5) Raise, at sny rate, the Jower end of your
aerial : the whole asrial longer and, if bla, higher.
Better still, bay all the back numbers of WingLERS
WorLp and spend a day or two lhld.{:gﬂm numberiees
* Angwers," picking out the onss which apply to you.
Increase your tuning inductance so as to tune to the

waves sent out by any station. Try other detectors,
particularly carborundum with battery and potentiometer,
and mincite-bornite. i

(8) No, not very. Youn have your orystal connected

the eorthed end of your tuning inductance, and your

nea (which are nearly at euthmm]
through your head) to the high-potential serialend of
it. theso sbout. Make sure that the condensar
noross the tele e in of the right valoe : it should really
bo adjustable in stepe, mo as to suit ench note-frequency.

N, E J. M. (Watford) nsks various questions about
a receiving jigger which he is making and about & direct-
coupled set which he is oeing. On the latter Norddeich
in louder than Paris, but when he puta his hand on the
tuning-inductanoe Faria e aro " three times &8
loud.™ He then asks, " Have | ft enough indoctance
to Poklho '™ He gives details of the various ooils,
& resumably agzstl us to work oot thedr indootanoos,

Withoat we can say off-hand that from the
symptom mentioned, he has not got—or st any rata ia
not using—enoough indnetance even for Parie. He geta
Norddeich stronger than I'nris lecause the former has s
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shorter wave and i probably just about tuned-in; then
on putting his hand on the tuning inductanse be practi-
oally pota a condenser scross it and lengthens the wave.

of tho circait, thus ing more into tuns with tha
|noger Paris wave. Obviously, sinoe Poldhu is yut agsin
longes than 'aris he must uss more inductance,

But wait. He mentions that his tuning-coil is wound
in one direction and his extra aerial-tuning inductance
in the o ite direction, and he wanta to w if this
affects receiving at all. If thess two ooils are so
placed a8 to act on one another, and are connected so as
to form one continuous winding, their mutual action will
decroase their total induetance. To avoid this, shounld
be placed st some distance from one another turned
at right angles. Or, of conrse, the connections to one of
thom can be reversed, but this is lable to lead to further
complications

With regard to his qoestions as to & suitabls
for his jigger he shonld decide what wave.length he wants
to reach ; then remember that we have said over and over
again that & very small condenssr—somewhers of a
maximum value of ‘0003 mid.—is desirable scross the
secondary ; then be should work out the spproximate
inductance required to give his maximum wave-length
with the maximum wvaloe of that condenser; finally be
should work out the size of the coil, gauge of wire, etc., to
*givo this inductance: uwsing the iformation scattered
Emldu-t in these columns and in the " Year Book."
]Ihﬂﬂulltﬂhlﬂlxudﬂnpﬂf'ltfhﬂ he should

t by the Instructionn] Articles and realise that if he

one long secondary, even with a number of tappings,
the sll-capacity of it will ioterfere with his geiting &
llqunn;!,lilumnhnhl:udnﬂuﬂumndﬂ.ﬂ
to & minimum, the self-capacity of the coil will still be
there ; a0 that he shoold make two or three secondaries,
to stand one on the top of the other as required, paing cne
ovaly for shorter waves, two in seriem for the next mnge,

B 01

W. 0. D. [Sed ) —My moceiving station i about
I8 miles B.W. of Cullercoata. 1 have the same difSeulty
an referred to by W. A. M. (Liverpool) in the May number
of Tas Wmerress Woarp, that I cannot tune out G. C. (%,
even on 12,000 metroa. Will you Elnln explain the
balanving-out ! The average height of my aerial
i A5 ft., snd the ostursl wave-length B00 metres. My
‘phones are l,ﬂi{l} n-hnu.ﬁ 1 h:ﬂ':a m’""d""p Eu.pu:;il jigger—
primary, 2} in. diameter, 5 in. L, 12 tappings

,ii in. dinmeter, 8 In.&lm;. 2 EC, Efthaltﬂ

ot

= A

g batert

b a

tappings—but have had no success. Would the methud
described in the accompanying dh&r:m work ! Could
I ame (A) for ahort waves and connect two parts together
for longer waves 1 _

Amewers.—{1) Put up s long, low directional aerial
pointing away from the * jamming " station, so aa to
got signals from that station but weak ones from
vther stations: make thess signals act om rjigger-
secondary—or better still on an interm te circuit
suoh as that ahown im the description of the Multiple
Tuner in the " Elementary Principles "—in such & way
na to the signals from your main serial ; the two
acrialcircnits must be tuned to the same wave, or you
will not get o ition. We canpot give more details :
it must rest with you to find them out. Before doing
this you might try making up a circuit which s tuned to
the jamming wave, and putting it directly in your nerial-
eirenit. Here it will sct as & kind of " trap "' for the
jsmming wave, and weaken it considerably.

(2) Wo do oot st all like your proposed plan. You
might try dividing your minﬁn the middle by a good
long insulating piece, and leading-down from the two
central ends, thus forming, when the two down-loads
are joined, s T-serial for the waves, and when
one set of down.leads is insulated, & shorter inverted
I. nerial for the short waves. In any case, to get down .
to very short waves you will probably need a wariable
condensar in series with the aeriml  Your short-wave
jigger-primary is far too long. Do oot troubls to make it
variab E tappings : wind it, for about 1 in., over the
bottom of socondary, and do yoor tuning on the
variabls condenser and tuning-induetance.

E. W. M. (London)—] propose to make a receiving
ligger for magnetie detector. Would the following
dimensions be suitable :—Primary : 10 in. dismeter, 12 in,
long, 22 B.W.0Q. enamel copper wire, 32 to the inch, with
sliding contact. Becondary: 8 in. diameter, 12 in. long,
28 S.W.GC silk-coversd copper wire 32 to the inch, wit
24 tappings brought to a stud switch. Will it bo best to
have a variable ensor ‘across the ‘phones and one
meross the secondary. In it better with the magnetic
detector to use higﬁ-ruhh-nu 'phones and rewind the
coils of the detector, or to uee 120 ochm ‘phones with the
existing ooils, or does it make no difference. What in
approximately the best speed to run the detector? |
have been uparimunt.il:s for some time with erystal and
eloctrolytio detectors wigh to compare these with the

nnvers.—The whole point is this: A sdetector
jigger is—or shonld to transform the oscills-
tions, which at the foot of the aerial are low in voltage
and high in current-value, to & high voltage and low current
value, mince s crystal requires o high voltage, being »
high-resistance detector, and “ potential o i"m'
this reason, the jigger ia made with an enormous
amount of inductance in order that the condensar, which
tunes it to the incoming wave, may be wory amall: for
the smaller this is, the higher will be the voltage to which
the signals raise fta plates,
H}anﬂnrhlnd.tlumignﬂdndehﬂmhu.nrr
low resistance and is " current-operated " : it, therefore,
works well f put direct in the earth-lead 1 whersas the
crystal would work miserably if so plsesd, and needs &
tranaforming jigger.

Iﬁnunhrnll}mtuflji;gerwithlmguﬂin‘.tﬂm
the apparatus more selective, oot to increase signals by
changing the oscillations in any way ; so that the magnetic
Jlmu-umnd“ . lh‘[ﬂ#:‘uf? of about the same inductancs
s Primary. re your proposed jj in not
suitable. It would bably be l.lil right [I’ﬁ wound
the secondary with the same thick wire as the pri

But the pﬂdtinnhwhinhruuplm;-nm 3
acroen the jigger-secondary, makes us think that you do
not appreciate the fact in & similar erywtal-cirenit
the sotual oscillating-cirewit is formed by jigger-

and its condenser, whersas with the magnetic
the oscillating circuit actuslly includes the mag et iv-
detector-primary-coil, so that the obvious thing to du
in to oonnect the condenser (m serves with the jigger-
and the detector-primary.

With regard to the tele ea: If thero ia nothing te
choose between the two telephones except in their sctus
resistance, & pair of 150-ohm ‘phones with the existing
coils will give aa resulta as high-resistance 'phones
with & re-wound ; and probably your 12(hohm
‘phones would be quite satsfactory. B{t. makers have
specialised a good deal on high-resistance ‘phones for
wireless, and it is gquite possible that these, with the
re-wound detector, would give rather better rewults than
a low.resistance pair not apecially designed (as to dig-

mn, ete.) for * wireless.,” As for speed for the
etector, this de i on many things : nature of jron
forming the band, ﬂ:m!.um and method of winding of
latter, strength and adjustment of mnfmu, and even—
to a certain extent—mnote-frequency received wignals
An avernge value is about 4 {t. per minute.

E
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INSTRUCTION IN WIRELESS TELEGRAPHY

(Second Course)

(11I)

Distribution of Potential Current

in Aerials

[ Mha articls in the March number completed the first course of instruction. The
of articlos, which will deal chiefly with the application of the principles of wireless te
stodied that series are advised to obtain & copy of “The Elementary Frinciples of
oow pablished, price lo pet, apd to mester the contonts before <taking up the

proscot is the third of & new series

pby. Thoss who have oot
ireless T phy,” which is
courss of instruction. An

announcement concerning the sscond examination will be made shortly.]

714.— Before going into the guestion of
the construction and i1nsulation of aenals,
we must first consider how the voltage of the
aerial is distributed when oscillating currents
are flowing in it.

Taking the case of an aerial directly excited
by an induction coil—i.e, * plain aerial,”
the maximum initial voltage to which the
aerial is charged will depend upon the
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Fig. 1. Fig. 2.

voltage applied across the spark gaE by the
induction coil. This voltage can be regu-
lated by increasing or decreasing the length
of the spark gap.

(The voltage required to jump an air gap
where points are used for the electrodes iy
about 12,000 volts for each centimetre length
of air gap. 1f knobs or balls are used for
electrodes, the voltage required will be

increased to an extent depending upon the
curvature of the ball. Thus, using balls
1 in. in dismeter, it is found that a voltage
of approximately 30,000 volts for each centi-
metre le of air gap 1s required.)

ﬂaaumﬁtgh for t.hega.u.lie nrfqexplanatiﬂu that
we are using ball electrodes set one centi-
metre apart, then at the instant immediately
before the gap is broken down the whole
aerial is charged up to a uniform voltage of
30,000 volts. In this case the distribution
of the voltage along the aerial wire can be
shown diagrammatically, as in Fig. 1, by a
line drawn parallel with the aerial at
a distance from it representing 30,000
volts.

1f the capacity of the aerial be represented
by C, the voltage to which it is charged by
V, and the energy in the aerial by J, then
J = $CV? (see ‘* Elementary Principles of
Wireleas Telegraphy,” page 58). This energy
can be regarded as * potential ” energy, as
opposed to the energy due to a current flow-
ing through an inductance, which may be
regarded as ** kinetic " energy.

At the next instant the gap is broken down,
and the *potential »* energy in the charged
aerial is transferred to * kinetic”’ energy in
the form of a current of electricity passing
through the inductance of the aerial to earth.

If L represents the inductance of the aerial,
and | represents the current flowing through
that inductance, and J again represents the
energy in the aerial, then J = }LI%. There-
fore, when the current is oscillating, the
energy in the aerial at any instant,

= JC(VF + LY.
Taking the instant when one quarter of
an oscillation hus tuken place, the voltage of
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the aerial has become zero, and therefore
1OV = 0,

At this instant, therefore, the whole of the
energy is transferred to the current flowing
through the inductance, and consequently
the current in the aerial is at its
maximnm,

Similarly, taking the instant when one-half
oscillation has taken place, the current has
become zero, and therefore at this instant
the whole of the energy is transferred to the
charge in the capacity of the aerial, and con-
sequently the voltage of the aerial is at
its maximum,

Assuming, for the moment, that none of
the e 18 loat either in radiation or resis-
tance, then the energy in the aerial will be
the same at the end of the first oscillation as
it was originally, but since the spark gap is
broken down the bottom end of the aerial
must be considered as connected to earth,
and therefore the voltage at this point will
remain at zero while the maximum voltage
will be found at the free end of the aerial.
Thus, it will be seen that the distribution of
voltage over the length of the aerial will take
a different form from that shown in Fig. 1.
It will take the form of & sine curve, Fig. 2.

716.—At first sight it would appear
that the maximum value of the vol ob-
tained at the free end of the aerial would be

the voltage to which it was originally
charged. This, however, is not the case, for
the following reason :

At the moment when the aerial is first
charged, the charge is uniformly distributed
over the whole of the aerial, as shown in Fig.
2, and since the capacity of the aerial 18 also
-+ £ 7000 +

e 32000+
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distributed over the whole of the aerial, it fol-
lows that the whole of the capacity of the
aerial is charged to an equal voltage.

On the other hand, after the first oscilla-
tion when the charge in the aerial is distri-
buted, as shown in Fig. 2, the whole of the
capacity in the aerial is not charged to the
same voltage, and therefore the free end of
the aerial must necessarily become charged
to a higher voltage than originally, in order
that the aerial may store up the same
amount of energy as before.

It can be shown mathematically that the
voltage at the free end of the aerial at the

end of a complete oscillation will be ; times

the original voltage to which it was charged,
assuming (1) that the voltage is then distri-
buted in the form of a sine curve and (2) that
no energy has been lost or radiated during
the oscillation.

This will be readily understood by refer-
ring to Figs. 3 and 4.

Fig. 3 shows the distributed voltage
along the aerial wire, the dotted line showing
the original charge put into the aerial by the
induction coil and the full line showing the
charge in the aerial at the end of the first
oscillation.

Fig. 4 shows the variation of voltage at
the end of the aerial wire during the
first oscillation. Up to the point A the curve
shows the comparatively slow rise of vol-
tage while the aerial is being uniformly
charged up by the induction coil to & value
of 30,000 volts. At the point A the spark
gap breaks down and oscillations commence,
and the voltage at the end of the aerial rises

T CE— T O S eSS —— — e
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to a value ; times the original charge

= about 47,000 volts.

716. We have said that the energy stored
up in the aerial when the whole of the cha
18 in the aenal = §C (V). This is only true
when the whole of the capacity of the aenal
is uniformly charged to the voltage V.
When the aerial is oscillating and the vol-
tage is distributed as a sine curve, the effec-
tive capacity of the aerial must be taken as

“ times the true capacity. Therefore, the
energy stored up in the aerial when oseil-

lating = } 2 C(V).

Sunilarly, when the aerial is oscillating
and the current is distributed as a sine
curve, the effective inductance of the

naﬁalmuthuhknnugﬁmuthntma

inductance, and therefore the energy due to
the current passing through the inductance
of the aerial when the aerial is oscillating

=32nay,
o

su that the energy in the aerial at any instant
during the oscillation

=12cv)+12Lqy
_ Gy, Loy

w =

DistrieuTiON OF CURRENT IN AN AERIAL.

717. We have already explained in para-
graph 714 that at the moment when the
voltage at the end of the aerial 18 at its
maximum, the current flowing into the
aerial is at zero, and the distribution of the
voltage along the aerial when the latter 1s
oscillating to its fundamental wave-length
is such that there is & node of potential
where the aerial is connected to earth, and
an anti-node of potential at the free end of
the aerial. The distribution of the current
is the reverse to this. It is obvious that the
maximum current will flow at the earth end
of the aerial, for all of the current which
flows into the aerial must necessarily pass
this point, whereas taking a point half way
up the aerial only that current which is
required to charge the upper half of the
serial will flow past this point, and taking
the extreme end of the serial no current can-
flow through it. Thus, the distribution of
the current in an aerial will take the form
of & sine curve with its anti-node at the
point where the aerial is connected to
earth, and its node at the free end of the
serial, as shown in Fig. 5. 1

This current will vary from & maximum
value when the potential of the aerial 18 at
zero, to zero when the potential of the
aerial is at its maximum.

ErreEcT oF CONNECTING AN INDUCTANCE OR
CAPACITY IN SERIES WITH AN AERIAL.

718. When an inductance is Icunqmm-:'l
in series with an aerial, the distribution of
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voltage along the aerial when oscillating is
similar to that already described for a simple
aerial, except that the inductance must be
regarded as a continuation of the aeral, and
therefore the voltage increases along the
inductance as well as along the aerial, as
shown in Fig. 6; thus the greater the
inductance that is connected in series with
an aerial the higher will be the voltage acroas
that inductance when it is oacillating.

It is most important to bear this point in
mind when designing inductance coils to be
used for transmitting purposes, for the coil
must be very highly insulated from earth at
the end which is connected to the aerial, and,
further, very high insulation must be allowed
where the aerial wire enters the building.

The effect on the distribution of the vol-
tage, of connecting a condenser in series with
an aerial, is to create a node of potential
in the aerial above the condenser, as shown
in Fig. 7.

The exact position of the node will depend
upon the relative values of the capacity of
the condenser, and the eapacity of the aerial.

Taking the two extreme values of capacity
of the condenser, we find that if an infinitely
large capacity be connected in series with
an aerial, the node will be found exactly at
the ]unctmn of the aerial and the condenser,
as shown in Fig. 8, for an infinitely large
capacity is equivalent to a direct connection
to earth. On the other hand, if we connect
an infinitely small capacity in series with an
aerial, the node of potential will occur half
way up the aerial, as shown in Fig. 9.

Thus any intermediate capacity between
the values of infinity and O will create a node
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somewhere between the bottom of the aerial
and half way up the aerial, according to the
relative values of the capacity of the aerial
and the capacity of the condenser.

HarMonics.

719, Any oscillatory circuit in which the
capacity and induut.unce are dutrihumd
that is to say, any * open’ asclﬂamr}
circuit, will oscillate to harmonics of the
fundamental wave.

The first harmonic has a frequency of
o times the fundamental frequency, the
second harmonie 5 times, the third harmonie
7 times, and so on.

Thus the wave-length of the first har-
monic will be one-third the fundamental
wave-length, that of the second harmonic
one-fifth, and that of the third one-seventh.

When the aerial is oscillating to the first
harmonie the distribution of the wvoltage
along it will take the form shown in Fig. 11,
from which it will be seen that there are two
points on the aerial of maximum voltage,
orme at the end of the aerial, A, and the
other a third of the way up the serial at the
point B. Further, a node of voltage is
obtained at the point C, two-thirds of the way
up the aerial, as wal] as at the point D,
where the aerial is connected to earth.

The distribution of wvoltage along an
aerial oscillating to its fundamental, ite
first harmonic, second harmonic, and third
harmonic, i8 shown diagrammatically in
Figs. 10, 11, 12 and 13 reapectively.

These harmonica can bhe distinetly de-
tected with a sensitive wave-meter when an

aerial is excited as * plain aerial.” It will
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be noticed, however, that the fundamental
wave-length gives by far the strongest signals
in the wave-meter. The first harmonic will
be very much stronger than the second, and
the second stronger than the third, and so
on. Difficulty will be found in detecting
any of the higher harmonics on account of
their weakness,

Totrrw 8083
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Fig. 14,

720, When an aerial is directly excited,
as for instance by means of an induction
coil, the harmonics are only feebly produced,
and similarly when an aerial is excited
indirectly by a coupled “ closed " oscillatory
circuit which 18 tuned to the fundamental
wave-length of the serial, the harmonic
wave-lengths of the aerial will be only
feebly produced, practically all of the energy
being radiated in the fundamental wave-
length.

If. however, the coupled * closed " oseil-
latory circuit be tuned to one of the har-
monics of the aenal, the aenal will not
oscillate to its fundamental wave-length, and
consequently only the harmonic to which
the * closed ” oscillating circuit is tuned
will be radiated. As a matter of fact, an
aerial excited to one of its harmonics will
radiate even more efficiently than when
excited to its fundamental wave-length.

TE! WireLEss WorLD

Use is therefore made of this phenomenon
to avoid the necessity of inserting a con-
denser or a large inductance in geries with
the aerial, thus reducing its efficiency as a
radiator, when a station is required to
transmit a long wave-length and a short
wave-length on the same aerial, and where
it is poesible to arrange that the short wave
length is & harmonic of the long wave-length.

In the early days of wirelesa telegraphy
all ships fitted with wireless could transmit
on either of two wave-lengths, which were
called respectively * Tune A" and * Tune
B."” Tune A was a wave-length of 360 feet,
and Tune B was a wave-length of 1,080 feet.
Thus it was usually arranged that the wave-
length of the aerial was approximately
1,080 feet, and that the primary circuit of
Tune A was tuned to the first harmonic of
this wave, namely 360 feet, and that of
Tune B to the fundamental.

It is, however, not possible to arrange
this now, for the International Convention of
Radio-Tele phy have laid down that all
shipa munt-ﬁ able to transmit wave-lengths
of either 600 metres or 300 metres, and in
this case the lower wave-length ir not a
harmonic of the higher wave-length.

TONETRUCTION OF AERIALS.

an pdges 145 to 155 in ** The Elementar}r

ciples of Wireless Telegraphy ” some

EEn&ra information is given regarding the
shape, size and properties of aerials.

721. Aerials as a rule receive less attention
and coneideration than any other part of a
wirelesa station, partly because they are
outside and out of reach, and partly because
many people make the mistake of thinking
that anything is good enough for an aerial.
Poor results have in many cases been traced
to faulty aerials.

The first points to consider are the
mechanical strength and electrical condue-

Fig 15



tivity of the material of which the aerial
is made.

Copper wire is the best conductor available
at a reasonable price, but it is unfortunately
too soft to use In a pure state. There are
two alloye of copper, however, that have
many times the tensile strength of pure
copper, namely — phosphor bronze and
silicon bronze. Of the two, silicon bronze
is the better for our purpose, as it has
a higher conductivity than phosphor
bronze and nearly the same tensile
strength.

The following table shows the relative

advantages of the three materials at a
glance :
Tensile |
Material. strength. Conduetivity.
Tonx, | Per cent.
Hard-drawn copper... 14 100
- w  Hlicon |
bronze . 40 42
7] W ]lhﬂlphnr
bronze | G0 28
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currents in the aerial will in most cases be
too weak to do this.

When a hard-drawn metal is soldered,
owing to the effect of the heat, its tensile
strength is reduced very much, so that it is
inadvisable to put any severe strain on the
soldered joint.

722. There are many wavs of avoiding
this. A simple and effective method is
shown in Fig. 14, which illustrates the
junction of the ** down-lead ™ to the hori-
zontal wires of a T aerial.

It will be seen that all the horizonta
stress 8 taken off the soldered joint hy
the steel link, and as the down-lead is
not as & rule under very great tension, it
is not generally necessary to support it
also.

In order to increase the capacity of an
acrial, two or more wires are suspended
parallel to one another. A few wires spaced
far apart increase the capacity to a greater
extent than a large number of wirea close
together.

Fig.

Whenever a joint ia made in an aerial
wire, it should be soldered, for although a
twisted joint may make a good enough con-
nection when new, it must be remembered
that the wire is exposed to all weathers, and
will in time get coated with an oxide of
copper, which has a high resistance ; thus
we may get a thin film of a poorly con-
ducting material between the twisted
wires,

For transmitting purposes such jointa
will probably not have any very serious
effect, as the oscillatory currents in the
aenal will be sufficiently powerful to break
down the resistance of the oxide film hy
sparking through it.

When receiving, however, the oscillatory

16,

For this reason ** spreaders "’ are employed
to keep the wires on an aerial separated.

For commercial working, where the ut-
most cfficiency is unnecessary, it is usual to
simplify the aerial as much as possible ;
thus on ship stations it will generally he
found that only two, or perhaps three, wires
are used in the aerial, carried by spreaders
about 10 or 12 feet long, as shown in Fig. 15.

On the other hand, on most of the battle-
ships in H.M. Navy, the aerials consist of
four or six wires carried on circular spreaders
gsome 6 or B feet in diameter, as shown in
Fig. 16.

Emr.h neriala are usually called * squirrel
cage " aerials, on account of their appear-
ance,
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The

Marconi

Examination

Awards

ITH last month's issue of Tue

Wireress Wortp we published

an inset announcing the results of
the examination which was organised by the
Marconi Company with a view to encouraging
the study of wireless telegraphy among
members of the Territorial Forees, Boys'
Brigade and Church Lads' Brigade, Boy
Scouts’ Association, and other organisations
of a similar nature, but we take this
opportunity to add that in every way the
competition has been a pronounced success,
not only on account of the enthusiasm with
which the m ject has been received and the
number of the competitors, but also on
account of thn pruﬁmencj' which is mani-
fested in the papers sent in; and the three
units sending in the competitors who came
ot head 1n the three sections—wiz.,

* Senior,” for Territorials and Cadet
Battalions ; the “ Junior,” for the Boys’
Brigade, Church Lads’ Brigade and
Cadet Corps; and the * Jumior™ for the
Boy Scouts’ Association, have good reason

to be proud of their success. They have
gained an honour which i3 not an
empty one, besides acquiring a complete
set of field station wireless telegraph
apparatus.

It is intended that these and the other
prizes and certificates shall be publicly
presented to the successful competitors in
the near future. The presentation will take
place, in all probability, in Marconi House,
but it is difficult to fix a date suited to all
parties. As soon, however, as the matter ia
definitely settled notification will be sent to
them individually.

A Text Book for Beginners.

“ TAr ELEMENTARY PrivcIPLES OF WIRE-
LESS TELEGRAPHY,” by R. D. Bangay.
160 pp., 86 Illustrations. (London: The
Marconi Press Agency, Ltd., Marconi House,
Strand, W.C. 1s. net.)

This book has been designed to meet the
requirements of the large and continually
increasing circle of wireless experimenters.
As indicated by the title, it deals only with
the principles undeﬂjring the subject, but
a thorough knowledge of these principles is
essential to amateurs, and the lucid exposi-
tion given by the author is in itself a justifica-
tion of the enterprige of the publishers. The
literature of wireless telegraphy is not too
rich in books of this kind, therefore this
friendly and instructive guide through the
theory and practice of wireless will be
weleomed, especially by those who do not

possess much technical kmowledge. It will
be especially useful to members of the Terri-
torial Force, Boys' Brigade, Church Lads’
Brigade, and the Boy Scouts’ Association.

Nearly 3,000 Boy Scouts spent their
Whit Monday nmnn%‘] the Surrey Hills,
among them being a South London Troop
with their wireleas apparatus. According
to & Standard .representative, ** the real
aristocrats ’ at the camp were the members
of the 1st South Norwood Troop, who had
a wireless installation all to themselves.
They were not far away from the house of
the Lord-Lieutenant of Surrey, and “ their
voices had a pardonable ring of pride when
they told me * We have just been in com-
munication with the house!’ A moment
later they announced that the weather
report from Paris was to hand.”
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Among the Operators

[This section is devoled to recording items of particular interest lo wireless felegraph operators.)

Mr. J. M. Harrison, the operator in charge of the
wirelcas telegraph station on board the B.8. Aorangi,
has sent us the following list of some exceptionally
long distances ;- over which t.:m veasel heard wireless
stations duning & voy rom Ban Francisco to
Australia : BSydney, lE'I.l?lﬁl (weathor me
vopied) ; Woellington, 1,800; Chathams [sland,
2,300 ; Awanui, 2,310; Honolulu, 2,000; Point
Arguello, Cal., 3400; Panama, 4,100, all at
strength 2. Ban Francisco, 3,552 (Press copied) ;
San Francisco in port at Papecte, 3,660 miles,
strength 2. 8.8 Malsonia, 2,700; 8.8. Talune,
1,400 ; Triangle Island, 2,800, at strength 3.

With the exception of one night signals were
audible for the whole of the voyage from Sydney
to San Fraocisco and mturn. On Morch Sth,
Chathams, Honoluwlu and Ban Franciseo were
audible at the same time.

An o in the employ of the Brazilian
Agency of the Marconi Company left that employ
to enter the army. Tiring of his new cccupation,
he sought to re-enter the wireless service. and the

following is & translation of & letter addressed by
him to the Company :—
“The most eminent Mr. ——, the very worthy

Manager of the Marconi Wireless Telegraph Com-
pany—greetings. Putting my hand to the pen
to sddress this missive to such a distinguished
nage is in order 1o most respectfully thank

im for the inoumerable proofs of consideration
which the same personage has always shown to
my insignificant person; notwithstanding that
your Excellenoy now appears to be offended with
me bacause of some motivea about which I should
rathoar say nothing. Eteroally mortgaging my
gratitude seeing that your Excellency has such an
abounding and benevolent heart and of & superior
vducation ; which runs wis-g-vis with your noble
and humanitarian sentiments, and which is the
reason that permits me to write to you to-day.
As your Excellency cannot ignore that, youth is
always ready on occasions to lose itself in the
abyss of madness which happened to me when I
took the unfortunate step of beco a soldier,
and of which to-day 1 find myself so repentant.
As [ have already written to your Excellency
begging you to allow me to return to the Company,

which if granted 1 will always show that my
character is honourable and without a stain. PBut
now finding myself in such straitsa I submitted
myself to the health authorities, and which resulted
in to-day being ju incapable of serving in the
Army by the Medical Board of the Hospital.
I hope after my exclusion | shall be re-admitted
although it may be necessary to pass & pew
examination, knowing that a person so benevolent
and humanitarian as you always were will npot
leave moe indespair. Subtracting all this pleonasm
I will acecpt any other position should there not
be at present a vecancy, and remain as always
your admirer.”

The death ovcurred recently, under distressing
circumstances, of Mr. Macauley, timekeeper
at the Marvoni Station, Clifden, Ireland. While
cyeling homewards to Ballinaboy, some two miles
from Clifden, deceased loat control of his machine
on & precipitous hill. The machine ran into a
wall, with fatal consequences. Macauley was
popular with all his comrades at the Marconi
station, and the pews of his untimely death came
as a shock to them. He was a young man of many
high qualities, and his manner endeared him to all
with whom he came in contact.

Unee in wircless operators have proved that
in vases of emergency they are capable of rising to
the highest traditions of the service. The story of
the Ewpress of Ireland disaster is told elsewherc in
this issur, and we need only recall here the careers
of the operators who played their part manfully
and well throughout most trying circumstances.

Mr. Ronald %“t-rguunm the senior operator, was
born st New Brighton, and joined the Marconi
International  Marine Communication Co. on
December 12th, 1910, as a learner in the Liverpool
Sehool. On obtaining the Postmaster-General's
Certiticate he waa appointed operator on board the
City of York. He has also served on the Dina,
Megantic, Maurelania, Campancllo, as well as on
the Ewpress of Treland, The junior operator, Mr.
Edward Bamford., was born in Manchester, and did
not join the Marconi Company until Novemnber 24th,
1913. He served first in the Michigan, and after
threo voyages he was apponted to the Empress of
Ireland.

LINIVERSITY OF MICHIGAN
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Patent Record.

The following patents were applied for
during the past month :—

11708 & 11709. May 12th. Josef Schiessler
(divided application on No. 2944/13). Arrange-
menta for Wireleas Telegraphy and Tﬂi&fhnu}r.
(Complete). Antennw for Wireless Telegraphy and
Telaphony. (Complete).

11928. May 14th. Riccardo Arno. UGenerating
electro-magnetic oscillationa or high-Trequency
currents and methods derived thercfrom for pro-
ducing a continuous wave-flux or & continuous
electro-magnetic flux or cootinwous corrent.
(Clom pleie ).

11954. May l4th. Horace Manders. Method
and meansa of producing osacillatory currents of
aloctricity of small decrement and close wave train
from alternating and continuous corrents of
electricity.

12257. May 1Bth. Wm. J. Mellersh-Jackson
(for Fratelli i di G.B., Italy). Method and
l;mm for ].lrmiu_[ﬂtin:}n of amﬁnud ﬁll:'}ctric oscil-

tiona particularly for radio-telegraphy or radio-
telephony. (Complele).

12277. May 18th. Adrian F. Sykes. Appara-
tus for electrio s ing, especially applicable to
Wireless Telegraphy.

12364, ]h.jl' 19th. Peder 0. Pederson. Im-
provementsa in or relating to receivers for wireleas
telegraphy and telephony for diminishing atmos-
pheric influence on sueh receivers.  (Clomplete).

12633. May 22nd. John Hays Hammond,
Junr. Swvstem of radio-control. (Divided appli-
cation on 13310/13). (Complele).

12652. May 22nd. Fernand Holweck. Catho-
dic detectors. (Addition to 2206/14). (Complcie).

12910. May 26th. Egmont Charles Hoeger-
steedt. Method for generating electro-magnetio
waves without mechanical motion.

13247. May 29th. Marconi's Wireless Tele-
graph Co., Lid., and H. J. Round. Vacuous tubes

as ificra and prodocers of continuous
electrical oscillations.

13248. May 29th. Marconi's Wireleas Tele-
graph Co., Lid., and H. J. Round. Production of
continuous electrical oscillations and the utilisation
thereof for wircless telegraphy and telephony.

13359. May J30th. Eugene Victor Gratze.
Electric clocks or timekeepers operated and con-
trolled by wireleas waves.

13374. June 2nd. Charles 8. lenz. High-
frequency current rectifier for rectifying high-
frequency wave impulacs in a wireless receiving
circuit.

13472 and 1374. June 2nd. Sterling Tele-
phone & Electric Co., Ltd., and T. I. Ward Miller.
Crystal and the like detectors. Rotary spark-gaps.

13497. June 3nd. Edouard Belin. Arrange-
ments for regulating timepieces and the Iihanf
wireless signals. [Complele).

13520, June 3nd. Signal Ges., M.B.H. Radis-
ting system for sigualling by electric waves from
acroplanes. (Addition to Nos. 736 and 23728 of
1913). (Compleie).

Tue WirkLEss WorLD

Company Matters.

HE Annual Meeting of the Com-
I pagnie Frangaise Maritime et Colo-
niale de Telegraphie Sans Fil (the
French Marconi Company) was held in
Pariz on May 26th, the Chairman of the
Company, Baron de la Chevreliere, pre-
siding. The Annual Report submitted to
the meeting stated that the Company had
fitted 30 additional ships during the year
1913, making & total of 76 ships fitted at
December 31st, 1913. The number of
telegrams sent and received by ships during
the year was 130 464, an increase of 47,5683,
A dividend of 10 per cent. on the Ordinary
Shares pavable on the 10th July was de-
clared, and Commendatore G. Marcom was
re-elected a Director of the Company.

The report of the directors of the Marconi
International Marine Communication Co.,
Ltd., appears on page 271.

An Extraordinary General Meeting was
held immediately after the Ordinary General
Meeting, which approved the necessary
alteration to the Memorandum of Associa-
tion authorising the Company to adopt the
superannuation scheme referred to in the
report.

The retiring Directors, Commendatore
Guglielmo Marconi and M. Maurice Travail-
leur, were re-elected. General Albert Thys
was elected to the Board on July 10th, 1913.

L * L

The Annual General Meeting of the
Soviété Russe de Télégraphes et Teéléphones
sans Fil (Russian Marconi Company) was
held in 8t. Petersburg, on Saturday,
June 13th, when a dividend of 6 per cent.
was declared.

Share Market.
June 20¢h, 1914,

The share market has been featureless
during the past month, closing prices being
as under : Marconi Ordinary, £2 18s. 9d. ;
Marconi Preference, £2 8s. 9d.; Marconi
International, £1 7s. 6d. ; American Marconi,
13s. 9d. ; Canadian Marconi, 6s. 9d. ; Spanish
Trust, 6s. 9d.
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THE MARCONI INTERNATIONAL MARINE
COMMUNICATION CO., LTD.

IE Directors’ Report and Balance

Sheet of the Marconi International

Marine Communication Co., Ltd.,
for the year ending December 31st, 1913,
was presented at a meeting of the share-
holders of the Company on June 30th.
According to this statement, the Company’'s
business continues to show satisfactory pro-
gress, the net profit for the year under review
amounting to £37,029 Ge. 7d. after deducting
the sum of £23,881 1s. 10d. for depreciation
and sallowance for debenture interest, as
compared with a net profit of £24435
17s. 11d. for the preceding year.

The revenue from ships’ telegrams, sub-
sidies, etc., amounted to £146,316 18s. 11d.,
which 18 a substantial increase over the
amount of £100,322 17s. 10d. for the year
1912,

The number of telegraph stations owned
and worked by the Company as public
telegraph stations on the high seas increased
during the year from 580 at the end of 1912
to 783 at the end of 1913, The number
fitted to the present date is 873. There are
now some 2,000 ships of different nations,
exclusive of ships of war, fitted with Marconi
telegraph stations.

The Company's business is well organised,
and the discipline on board ships excellent.
Of this there could be no better testimony
than the immense number of lives and the
number of ships which the Company and
its officers have been instrumental in saving
in the past, and continue to save year after
Year.

An international convention for the safety
of life at sea was signed in London on
January 20th, 1914, and & Bill to give effect
thereto is now before Parliament. Under
this Bill wireless telegraphy is rendered
compulsory upon ships carrying 50 or more
persons, including crew., It is probable
that this is only intended as a first step in
this direction, for it is difficult to understand
why when 50 persons are on board a ship
they should be provided with the means of
being saved, but if the number be only
49 all may be allowed to drown. In the
opinion of the Directors, every ship which
sails 50 miles or more from the coast should

be fitted with wireless telegraphy. Apart
from the necessity of providing so valuable
a life-saving apparatus for those employed
upon the smaller craft, it is obvious that
when misfortune befalls a large vessel every
small boat within the radius of a wireless
call should be capable of being summoned
to immediate aid. Had this been the prac-
tice in recent years many more thousands of
valuable lives would have been saved.

In Australia the Company's licence and
business have been transferred to a Company
representing an amalgamation of interests
in which the Marconi International Marine
Communication Company holds a number
of shares.

In July, 1913, the Directors offered
102,028 shares at a premium of 5a. per share
to the Shareholders in proportion to their
holdings. The issue was guaranteed by the
Spanish and General Wireless Trust Limited
in consideration of & commission of 1s. 6d.
per share on the whole issue and an option
over the remaining 43,916 unissued shares of
the Company at the price of £1 Bs. for two
years from June 27th, 1913, and the whole
of the shares offered were duly subscribed
and allotted.

In accordance with the power contained
in Articles 29 and 30 of the Company's
Articles of Association, the Directors in
January last adopted regulations for the
issue of share warrants to bearer and copies
of such regulations may be obtained upon
application to the Company.

Being of opinion that the time had arrived
to make some provision for the employees
of the Company on retirement, the Directors
entered into a provisional agreement with
the North British and Mercantile Insurance
Company for the establishment of a super-
annuation fund.

The Directors recommended the payment
of a final dividend for the year 1913 of 5 per
cent., which with the interim dividend
already paid will make 10 per cent. for the
year, the total of which will amount to
£30,604 Os. 6d.

The sum of £3,500 is allocated to the repay-
ment of Debenture Account, leaving a sum
of £6,067 13s. 10d. to be carried forward.

F
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Positions of Operators

Ahtsott, 5, H. ¥.. Cadiforwia (.5 ).
Adams, 4, Il. %, Herrima (resigued ),
Adanss, F, W., Miskigan { Wurrens),
Adamms, i} b‘ . .'if A ndréwr,
Adaitt, ©, H, H,, Edindwrgh Coallr.
Akahurat, (01, Hﬂ“—'ﬂd Laird,
Akoer.nan, A. K., Lo Negra,
Albrow, H, V., drride.
Alderton, . 1., Neason Granyge.
Allord, L. W. i, reslgned.
Alchiarch H, F., Deeouian,
Alllsod, W, #lek leave,
Allmane, ©. M, O |.!!.r af Londen,
Allctt, 5. E., l'.-'.ﬁl!l
Allsworth, H. B, res
Alston, 5. K., on leave.
Alton, H. F., Mesaba.
Altan, T'. F.. Chaleur.
Ambler I'., Mezico (P.5.N).
Amwtt, F,, Wargpland,
Anderson, (. A, L., joined Wintless Co,
Anderson, . 1), Kiephania,
Anderson, L. M., Saromia.
Andrews, A., Son Jundano.
Angill, A, G, Irichman,
Arbuekle, LY., Grampizn,
Aris, I ¥, Waipara,
Arlaud, ©. -S-Fl-rdl-l'lll
Annstrong, C. C., Gropesn,
Arnatrong, 8., N ormanin
Arnols, 4. C, Ceric.
Arrowsmlth, f.i Appam,
Anlileronk, .l m&
Mhrnmm. J.‘ Corcoruda,
Atkinwn, W. F., Lo Cerrenlineg,
Atkinson, W, H,, Narragonsi,
Auviiclhe, J. B, Wedinag,
Avery, F., Chaudiere.
Avigdor, A, H. I, Carseinis.
Balley, F. M.. drahie,
Binikey. 1. H., Trutonic.
Tinin, W. H,, Kelrinbaak,
Baker, A, K., Euripide,
Baker, I, H,, Crieree,
Baker, J, W, Chriaeg.
Balding, ti. unattached.
Baliour, 1. W ., Liverpoal.
Biallurd, A. K. K., (ruba,
Bamiord, I'i.- in Montreal.
Hamford, J It.. Ty of Firann,
I!anlrar[y  dlurham Copile,
Hand, J., ".:!dr af A wefralin,
Harber, O, E., gl ud Hrae,
Il:n'L-tr, W, t‘il:y af Eeeler,
Barker, L. T., Mabura.
Raronm, U, K., “Huanehaco,
Ilnmﬂ W, H,, unnitacned.
nffon, T, H-.. Raror Jedburgh,
Burtlett, ©. H., femoslbear,
Bavsber, B, O, Suam W elfiride,
Paenimden, T., dncof.
Mean, H. H., Adrzida,
Beardmore, . A, Caledowian Ley-
lamedy.
leatson, F., Aserias,
Bieckett, 1i. N, MPaucras,
PEerkett, J-, Corimlfiuan,
Beilhy, W,, Pranium,
Belclwer, H. ¥., Armodale Casile,
Ball. A Highland Laird.
Biell, K., unattached.,
Il J. AL Haeburn,
liglinoase, b, L., Henefador.
Bermard, R, A, Malta,
lierry, C.. Horie.
Neasell, 13, W, MWiarndonla,
Baynon, A, K., Kanswha,
Biggin<, J., Dominion,
Ialtess, W W, Hamfouts.
Biirch, A., unnttached.

(June 13th, 1914)

lﬂ"hrl!-ur. W., Mimalopa,
Ilake, E 1 Moeedunia,
Hleeard, J.. Maopdalena,
Bilight, W, T., Foona,
bi==, ©F. F‘ r‘umurnon.r_hirr.
]III.uur-.l. T8 E., Tara.
Blow, A, 0, unattsehed.
Bloxhem, A. 1. W. H., Grouiuelly
Clogtle,
Blundell, E, T., fhrfordekire,
Nadleny, 4. M., reslgied,
Baslster, A, Trﬂl-rl
Bane, 1§, 'll-‘ Monmoulhabire.
]-I-nun N, AL Bn-r;atu.
Bunrne E ¥ alandir.
Bower, A. I¥,, =ick leave,
I-h.u:-.llm: J. E. k., Ching,
Bowman, 1. A.. ll'-'h-l-mu.
Boxer, W, K., Iferamai,
Boylan, 4. A, ¥an Hernaorda.
Biradibeld, T,, Moshobra.
Bradbey, F, A, Chigaeclo.
Brain, K. L., facerfond.
Bramley, J. K. C., Malia
Nraneby, A. H., Highlond Dirigode,
Hranton, 8. V., Pera.
Hremner, J., Hforranea,
Hrenwnan, J., Empreog of Hriloin.
Hrett, O, H., Limerick.
Brewer, O, H., Caledansa,
Bridges, 'l.'h J'.Inmr
Bright E., Masrilin.
Hﬂnd]t F Kathuaienr,
I.'-rmhu. J. F., drdeoda,
Brophy, M. J., Iirina,
Brown, A C.. Gelogian,
Brown, A. H., lemerara,
Hrown, A, R., Wonrlegua,
Hrown, J., Polara.

Tirown, J. A., Heiion.
lirown, 5. W., Desndn.
freerqdo,

lirown, Stanley W,
Nrowne, A., fluaseo.

Hrowne, C,, Alssbian,

Brin, L. 8., Peregio,
Iratod, &, F., resiged,
llr}'n, H. F. B., Sardiptan,
Wryant, I*., Fardda,

Budge, J., Quuiota.

Hull, 4. G, Cidw of Wadras.
Piurge==, &, F. T., Ueapwadi.
Furghnen, 13, M., feapebu,
Tharke, M, 3-[  umattarhed.
urnett, W, ., I.-:l Ithuea,
Hurllt'tt W J iy of { keefer.
I'I-ur:'n-wh I. |, Hn.rﬂd
Hutler, .l.. Ierriia.
Butterworth, J. M., Abaeso,
Thattle, F. 6., San Tiree.
Calpe, 17, Winneapaolis,
Caldwell, A, ', Suerie.
Caldwell, J., ity of I'aris.
Calver, F. N_, Aouilaria,
Cnlver, 4. H., Meranlic,
Cameron, K. 2., Pardo
Cnmfield, J., Hobeaian.

Canm hrl-l M. J., son U rbann,
Can .. Moveaim,
T."l'l'tj. J |" Drummerer,
{.'llnﬂ.'l.'lhf. ."i. K., Rerusel {'aefls,
UCnrroll, J., Arzein.
Curmuthers, G., Cawipd i,
Carter, 1. A., Horoda.
UCneter, W, Chigrea.

Cuuvion, M. &, W, Munrmrs,
Cavanugh, 1. =, Alauwsi,
Chadwick, J, ., slck leave.
UChapman, G, 4, Won pdian,
Chapman, 'U. J., Bima,
Chestarfon, A.J.. Hapgern,

C Adre T &kl
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Cheyne, 1., California

Chick, A Tl"li_ﬂ"nr-d' itnd,
lI|.||:'I; 11, Naw Mehito
ik, 'lu"|', ., Tirodand.
Cludad, L, J., Girieed.
UChareh, 14, Lo, anntinened.
Chareh, T. M., onatinche:,
Clark, F., ster of Todia,
Ulark, J. 'W., Duruda,
UClark, J. W, A, Palban.
Clark, L. 1., Sagomore
Clark, P, 5., Jdssaipe,
Clarke, A, H., Gerdnic.
Ularke, A. M., Sfu Francieco.
Clarke, 11.°7 ., Comrie Coatie.
Clarke, d_ 4:,, Sagawmore.
Clurke, W, F.,
Clarke, W. 1., Fieforian (Leyland).
Clark=on, L., Crown of Toledo.
Ulenry, L, 1o, ey aof Glaegowr.
Uhraver, W, V., Crama,
Cleverlsy, K, 5. dma=en.
Claord, A J., Uiy of Bembap.
UCoblam, A.. Francenia.
Uiocks, H., [ngoma,
Coiley, 1% A .:-un firrgorie,
Coldwell, G, AL, Kl Cordubea.
Coleman, T, H.. Gloueestershire.
“"dnil i "lu“fﬂ?‘:e b,
Comunell ANPT e
Cook, J., Hicarde a Wealres.
[mk T- (i POT .
ok, li. E.. Alkrpie,
Coakson, V., Saekem,
Cornuek, I, R, Seindidg,
Cormsick. W, L., Gfejurat,
Cottam, 1, T, Lockboiadile
Consens, B, U, Sobin,
Coisens, W, 1., Clearinng.
Cowhey, K, 5., ldarenia,
Cox, K. )., Kuight Temyplar,
ox, L. M., Kupien,
Uox, W, G, Halhe,
Coyeh, W, I}, Mongofian,
Uriigle, J, A, Compamia,
Umyven, W, M., Thrmidoclrs,
Urnwiord, J. 4., Andorhinm,
Cronis, A, Uy of Dwirkam,
Uroke, Lotk Mantua,
Croches, W, D, Tyrofa,
Uroshy, 5., deian,
Croes, =, M., MWeganbic,
Crsamnn, ©, H, 43, unattached.
Cruess Cnllaghan, 5., Korauma,
('ryan, W.J,, Aichigan.
Conndnglaen, J., Luerre.
Uuthnsh, U, E., Korroo,
Ihnbe Jamnes, W. H., Marmora.
Ly, Lo 43 Trenr,
Lly, K. H.. Walmer “catilé.
Ihnutnen, O, 0, Jmamda.
Db, J. W, M orsouri.
Ikl BT, Frane, i
Darrucott, B, B., Alnwick Casfle,
Iwvey, A, Erinpura.
Iwawies, F., ('@roniT,
Imvies, d, E., Ordena,
Tk wiios, ‘Jﬂ 1. ul-.!'l-illlu'i'-l:—E De ;
Lravics, % ot
Ixavis, A. L 3. ;}
Twvis, G. K., .i
Idavy, W. I, ., Karema,
Trawsnn, I1-.1 T

Iwsn, W, Philadedphinn,
Ly, H. .l Talena.
lienn, . W, Codiforiian.

Tweam, J J Hotanisl, ]
Irennison, 1", Den of Crombir.
s, F. I, MWinnswaska,
Pwwey, 5. H,, Vilreeda,
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Dewitt, v, T., Horassron.
Diick, J,, Awsowia,

IHI'-H!.- Ita ﬂlq mm-ﬂ.'
lﬂrzkinm .t.. Pn-u
IhEwn

Namur,

Diads, L A, l-"mu. { Allan),
I.lﬂ-:l‘urtl_r, I'., Moldarii,
Donnan, W. J., fndian.
Ihonnegan, 4. J., Berwindmore.
Dirincal, J. K., Waisera.
Trahan, J., on leave.
M, I., Corrican.
Duncanson, J., Bamora,
}‘.}yermmF' E Jﬂﬁrﬂﬂnn AN,

. B W, ian,
Earl, H. H-, Apan.
Earl, W. ¥., M nd Rowver,
Earle, H.. If ;
Ebhetta, F. T.. Effore.
Eceles, ', T, Mp.lﬁ-.
F:dl’llnntun i F., tiruba,
Edwards, W. (7., Aarameg,
Biliott, ﬁni'ﬂ!?m' f Asi

. IL 8., Empreen of Aaio,
Emery, B, F., Arnkola,
Empson, T. L.. Hankura.
Enthwistle, A. M., dregon,
Erbach, E. W., Malina.
Evans, A. W. H.. Cidy of Bareda,
Evans, ©. F., Manesan,
Evana, T. H., Runic.
L0, K., Awder,

F .k

Pa YU Gatar
rmery, J. .. Calypeo.
Farrell, R.T T, Hieasi,
F:Fumm R., Empress of Ieeland

en
Findlay, J. W., Whakarua,
Firman, .L K., Fa Rosgring.
Firth, P. 8., I'daho,
Ettm Ta, I M., P

LEgETS IMolpmae.
Fleteher, L ﬂm;ﬂ.
Ford, H,, ."ilteph-
Foreman, . ., fenian,
Foster, R. T., Toguas.
Fowlar, W., San Zeferano,
Fox, L C.. Paparoa,
Fox, W., Kmight Companiou.,
Fovle, H. J., Kenluckp,
Fraser, II... J‘_'-"u-id'!rlis i Anehwiar),
Freeman, H, T. E., Fardo,
Fry. F, A, Huberl,
Gadd, W. C., Aronda.
Gale, B., Lasilania.
(ale, W., Annrias,
Tinlingher, H. J., OGmrak,
Garbott, H, W.. Kix Ora,
tiardner, F. T., Candidrtr,
Fnrdner, B, 5., Numidian,
Garner, (3. J.. Minnswaska,
Uinreood, “].t ".: ..I.hﬂnh
liascoyne, Crrasrulal,
dihh, J-, T
ﬂlh-nm it
tiiles, A. M. D., on leave.
tiiles, K. W., Ehnwl'.ﬂuirl.
i, 0. J. &, Merion,
Gillam, A, l:.‘..l Carpathia,
l:'lllhl:.l.I . A, Uarribadn,
trolding, J. I! ﬂuidjurd LT
:l-[lﬂdﬂll W. l'l- Nam Falerio,
(Fomall, 1., Karina,
Graham, T., Winifredian.
firant, P. C., Galician,
Giraves, ., Fandpek.
ra W. P, Mupatia,
o Trominm,
H., Caromnia,
Giray, W, F., Tands.
{ireen, E. H Campaneilo,
(irpane, A. L., Highfand Pride,
(iroenstreet, P‘.. IF ko rua,
Giregory, B.Y., Pelaro,
(iregaon, A, J., Careare,
Gregson, K, A,, Numidetn,
ifreng, A, F., Companeilo.
fireaham Varber, K., London office.
{irifith, J. T. R.. Munater.
Grifiths, A.. I-"duirun
firover, A. F g, V. Larminra,
Oroves, W. 1‘.] Iwhnﬁ:

Gullen, F., Mechanisian,
Haddock, R, B,, Kenilworth Castle,
Hagon, W, ., Mansanares,
Hague, W._J., Durndes,
Haining, A. J., Kildonan Costle,
Halerow, A., Sam Jero 1imo.
]“=I I}I[ T. H., H

Halam s, .
Hnmlul !l-I. H W, m.i"tru
Hancook, L .Fn'hmn
Hunsonp, A, L.. ‘Polerie.
Harding, K., sick leave,’
Hurdy, . 5., laureniic,
Hardy, H. E_, 8. Y. loris.
Hardy, . L., Horle.
Harford, H_, M inneapolis,
Harlow, E., 1. George.
Harrle, A. J., Lake Mickipan.
Ha o Ty Dmmwbe,

Hart, H. P. J., Nyanza,
Hartigmn, M. J., Sardinwe,

Harvey, 11, Cassdndro.
Hatmald, A, H... C'rdrie,
HI.II‘IIH"I. 0., Memulaka.

Tiawes, ﬂjuupn
Hawkes, 0, E., Letitdn.
Heath, W. H., Garih Cwelle,
endersin, W. €., Jose de Larrimgm,
Hendry, A, O, R, Cily of Naplea,
Henry, IL. J., Nicopa,
Herbert, C, W., MWedie,
J:lerheﬂ T., Sigilian,
I'f Corgienn,

llen'ltL E A ilwaukee.
Hickling, “"-, Herbier,
][h:kn W. J., Bl Torro.

iggins, W, T4I Amndania.
]lil A. E. ﬂi'mnm.
l{ill A0, Fnperlay.
]IIII. E. i, Tunizian,
Hill, 3, K., Fauban,
HIll, V. J,, Angliem,
Hilton, F., Srofidam,
Hindie, T., Fictoréan | Leviand),
Hitehner, J, W., Bar
Hoare, H. K., Certmdiis,
Hohba, P. K., dbosso.
Heedge, T. 1., Chilka,
Hewlgron, W. H., C'hinkoa,
Huolden, H., Kerdrhar,
Halden, T, F,, iy of Kearachi,
Haolker, N.. Kaldanha,
Holland, K, J., Harjora,
Haodlidny, F [ P——
Holman, { ﬂ Emprees of Brilwin,
Huolmes, T H-. Histarian.
Hooley, T, E., Brrrirdeale,
Hood, I, A, Ultonis,
Hooper, 1", 1., Goleba,
Hoppa, R, {3, sick leave,
Harpe, T., Lastarmia,
Horwood, H, J,, dloumia,
Hoskimg, L. 3., Palermio,
Hownrd, F., sck leave.
Howard, J. Q., Cilpoof Birmiuglom,
Howard, W., Hermione.
Howlkett, W. 0., Maniton,
Huggins, W, T.. Nawrelis,
Muglees, C, L., Highlond HHorrie.
Hugleea, , K., Magrellan,
Hughes, L. K, (Hympie,
Hughe=, W. J., Adruilic.
Hugo, ¥, 5, unattached.
Humphreys, E. H., W ileannia,
Hunt, ¥, €., Cambrimn,
Hunt, i, Fidtoriam.
Hunt, H. ., Soellaral.
Hunter, &. E., Parthriie.
Hutehl=on, W, K. lighlamd Corrie,
Inder W. W, Cymrie,
Tngle, ©3, W,, I'ndus,
Teedale, J, J., Caneda.
Inga, W, A, Ster of Awatralia.
Isherwood, T. P, Afrie,
dacobs, A, G, 4seariue.
Jumes, F., Cily of Peona.
dames, K. (., Kosenga,
dnmes, K, ., Newsdon Gramye,
Jammon, A, F., Orope,
Jeffries, A, ., [Mister,
.TEI'I-F:.I'Il-u F., Califormia (, Anehor).
Jodin, W, T, Syprio,

LINIVERSITY

Johnson, F,, fenis.

Johwson, V. A, San Fralernn,

Johnston, M., Kesener.

Johy, K. E., Hriten,

Jomees, A, K., [riia,

dones, &, V. i, B Argeadino,

Jomes, ©, F., fa MWarguerife,

Jones, O, F,, Quillsda,

Jones, 0., La Meanea,

Jomes, J, B, -l”rlipnfidll.

Jomes, €3, Dateriey,

Jomea, 1., Cefambid.

Jones, Richard, El Cmomerage,

Jonmes, 'F. 0, Canepie,

Jones, W. A, Canedo.

Julima, A, Ordana,

Kenn, O, F., Manhoilaa,

Keen, F, L.. Soroenva,

Kelly, B, AL, Cartheginian,

Kelly, K, O, Sicilin,

Kett, W, &, Philwadefphias,

Kenwortliy, H. I, Goerklin,

Kinder, ¥, Y., 1Fratmrath.

King, B., Colorada.

King, K. K., firitiah Sun,

Eing, ¥. M., Arrgwape,

Kingstwry, A.. Mokarini, .

King=fond, J. K., 5. 3. Sopphiee

Knnpmman, W, H., Simda,

Knnx, T., ["lysara,

Kull, 13, ®,, Jdandocery ¢ ratle,

Lacock, T, J,, Seawdiraeiti,

Lamisert, B, Sowlh Mfaiwl.

Lambsert, 4, H,, (Tircassia.

Lamisert, L. J,, Menadi.

Langham, A, F. ¢harfes K. Horsicd.

hng]ri?'. AL, Goordha,

Lnw, ., Sheramdoal,

Law, &, Panmenia,

Tavweom, A, L., Araesapr.

Lawton, A, H., Flaménen,

Lea, B, H,, Highlund Enlerpriae.

Learfianin, K. K., Augledd.

Leclw, W, J,., Hea Mackeer,

Ledward, T, A., Agiila.

Lee, (., Musictan,

Lep, R, A. O, 5. V. Cadanndro,

Lee. W. Meriea (5.5,

Laepachi, H. 5., C'ymrie,

Lawis, K. F. N., Ko,

Levs, K, A, Citw af I inehe xier,

Lispa, J, H, 1), Nagemw,

Lefebmes, 1. 1. B, AL O,
Nugrire,

Ledghton, T. 10, Nerrdgswactt,

Leith. k., Aguiawia,

Ledith, B, AL =k lenwe,

Temon, &, Alsaljan,

Lasommrel, Tb, 1Y, Favoeasirinn,

Lewer, 45, M., Maergueiie.

Lewington, W, H., Frosrisei.

Lewis, W, T.. Lacowin,

Lewis, 8. 1, M frafe,

Lewha, 5. W, Mesar.

Lightioot, 0. J., fwrro.

Lillis, W ., {'elrie.

Lindsny, M. J., rosigned,

Lines, W, T., Ponpoemia,

Linnell, ¥, J.. fclorua,

Lindeer, ©,, Carribiemn,

Litelfleld, €, 1%, Fen af Botheews

Lithgow, W, B, ¢ fw af Uafomba,

Littbe, T, 1., KErmeuth £,

Lowck, 1. 05, W, wnattaehed,

Longton, €. K., Letilin,

Tavwelowrk, J, 10, Miehigea,

Laovett, F. ., Mefford Il

Laowilome, B, A, Normor,

Lawcey, J.. Cowdin,

Taimad, A, ., Mroemar Coafle.

Lanly, J, K., Neslor,

Lyneh, (G, Gluree,

Lvons, J., thronsa,

Macdonakd, J_. Marim,

Muchan, J. W.. Ot af Creriadl,

Mackenzle, U, F.. =0k lewve,

Mackintosh, 1., Atwhwaipe,

Murclend, 5, 1, =5, Wererein

Macnnls, J, A,, Nobemdan,

Marrne, ., Crdrie

Muerne, K., fogoeme,

Madgwick, 3., Makroiteei.

Frirop

Tl T Tl & Rl
UF UL HIGAN
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Makin, A. ll,. Canadian Jo.
ﬁﬂ:r, l'D a E-'ElI:I af Brisial,
ngna, irropa.
Mares, A. H., Casindia,
Marriott, J. E., Dunduce Caatle.
Marah, J. E., Dominien,
Marshall, W. T., Sesndinarian.
Martin, P, R., Odympin.
Martin, 3, F., Melania.
"I-[‘I.I"ILHI.I 4. E., Avurias.
Massey, C, T.. Mrsaba.
Missay, ".ll' ﬂ:knr.
Vaters, C. E. E., Frigidand Faddie,
:P.th;r . El.rﬁln:'q- -
Matbhaws, E. N., Nicsto rinaga,
Matthaws, W. ., Eakima,
Matbinson, BE. V., Coseis,
Matetaek, P, Oriana.,
Muaidabey, C. B., Caronia,
Moreris, J., Pea of Adirlie,
Manro, 0. 13, Sunin.
May, A, H., Manitou,
May, P B, Armadals Caatle,
Mauyenck, T, ©. ., Ster of Seolland,
Mauyer, E. l.'l., Edmburgrh Cantle,
McCarthy, C. F., Philid-phia.
MaCurthy, C. _'l[ M_, Pomsraniat,
Mol irthy, C. J., [sis.
MaCormack, D, C., Ssndon Hell,
M Creath, R, V. ﬂu.nh:urig
MeCrohan, T., Tnea.
McCuteheon, W, J., Reventazon,
MeEnery, T. C., Ayaen,
Mefitwe, W, J.. Colgarian,
Mz keana, J. M., Oraffon Hall,
MeLawchlan, IV, Gencace,
Mzlennan, R. F., Houcenler Canlle
MeMillan, J., Hes, i
Melling, H., Denbigh Hall,
Meredith, M. W., fialis.
Middieton, P. G., Hilary.
Miles, J, I, sick lanwve.
Miles, L, J.. Vislorinn { Allan).
Aille r 1x., ﬂlﬂudﬂ
‘illar, W., Perxie.
Miller, W. J., Start Point,
Mills, H, H, L., Liverpool Depot.
Mills, L. ©., Stzr af fraland,
Mills, W. H., Minnehaka,
Mitchell, A. J. H., Galwsy Castle,
Mitchell, F., Khyber.
Mitahetl, P, M., unattached,
Mitehell, 8. W., dppolachee,
Maslm, |'|:., uabod
Monsay, M, Seclian,
Montgomrie, J., Preforian.
Montgzomary, B, H., Chaleur.
Mowlbe, T., rosignad.
Moady, I, Brdmoral Coslle,
Mpom. A. T., Angora.
Moore, J, J., Queramarr,
Monges, J, H., Arankofa,
Margans, B, H,, Fackarinag,
Moriarty, 1. 1., Maloppa,
Muorris, ., Dvarnda,
Morrls, 0. K., Kalomia.
Morrls, T, P, €. 4, Canfield.)
Mogrison, L. D 0., Barale,
Morrison, J. 1., Sofurnia,
Morse, W. 8., Fandpek,
AMoss, C. O, Antony,
Hnllntnin, R. H., Dring}
wa, F, 1L, 5.¥, Falianf,
E““""“ F.. et
unra, I, unitiae ﬂhugnw
Murch, R. W. 3., Mawen.
‘!lllrplugr. D-, Wal dans,
Murphy, F., Mowraanis,
Murphy, H. P., Oriego,
Murphy, J., Mantaro.
Murphy, W, F., reslgned June Sth,
Murray, T. W., Agwilania,
Musrhamp, T., friton,
AMyron, (4, Trilonis,
Nallar, K. T, F,, Harderer,
Nash, R. H., Herefordahire,
Navlor, A. T., Gascon.
Noeds, W, A, Nellore.
Nolson, G, H., Winifredizn)
Nothoreoate, J. K. reslgned. !
Nowhy, F. W., Asturias.
Howman, W., Hi;rl.l'u.nd IFbch.

Nowns, L. 3., Canning.
Nicholas, 'W. l] Bollon Cantls,
Nicholls, @&. J. {r., Hunlsman.
Hluhnlm A., Taroba.
:ﬂﬁﬂm J. Frmu'ninm
Wimugﬂ {-' Dﬂn
Nobla, H.
H-l]l.ll!l: Sﬂn ‘Hilario.
Nﬂl"ﬂﬂd. l" R., Warwickikire.
Nowlan, 0. P, Mao.
o gt o

a0 . HErETeE.
0°Carroll, M. E., Cassandra.
ﬂ"ﬂnnnnr. Al ‘H".. Highland Warrior.
O'Connor, 1., fraqeols.
0"Coanor, P., Principallo,
0" Connor, I-' J., Narragunsell,
0*Connot, T Hw-',ru'l

0 Doanedl, T, J., Laurentiz,

0" Halloran, T.. Duh‘,
0" Heala, P-, Vadamare,
Ollver, 0. A., Molopa,
Ollvar, H., Arcadia.
0" lordan, T., Marengo.
Oasborne, A.J., Tuninan,
Oabarne, A. K., Sulbrriand Grange,
Dalsorne, J, Bdward, realgned May 15th
hsborne, J Edwin, Cluny Caslle,
ﬂih-urna o Trend,
0" Su.ll.tnq, I.'l Hnnl !"'I:ﬂjﬂﬂ,
O'3ullivan, C. F.,
o E-ullln.n N n.nul'.l.lnhul
Owversll, E-. on laave,
Joan, A. 'I".. nnattached.
(wan, L1, B Tora.

Crwan, W J.II'D.
Orwlaty, R A.J. vy TOeErmida,
Packer, b, H., 5.F. lodanda,
Pales, B, A., Aseania,
Palmer, H. M., Pakehs.
Pannett, W, E M enominae,
Parker, C. T., Khiva.
Farker, E. I"-. Neran,
PI.I‘HI'I.HDII., W., Eoihlamba,
Patrick, B. V., Kildonamn Castls,
Payne, J 1L, Fn-'luw
Payne, T. A., unattached.
Pavitt, H, J., Awsonia.
Fearson, D, ﬁ.. of leave,
Peaver, F., Tropie,
Panketh, 4., Cordipanshire.
Pennington, C. J., Star of Fidoria,
Penroso, H. E., Minnshaka.
Papper, G, 1'.. Llangtephen Carile,
"erfect, A. F., =lck lpave,
PMerklns, C, 'W., Leicesterghirs,
{;:rrlm H. I.. on lenve,

rlman, 4., mumfm-lnn,
l-"atmmn T. 3., Morea,
l-"nellll'l.gﬂl1 "hl'-. Orrova,
Fhelan, N. J., Orifa,
Plok, Alfred, Cily of Tork.
Fitchford, G. R. J. W., Lanfranc.
Pitkeathly, W., Garih Cantle,
Flanterosn, B, A., Arabia,

e
Ratcliffa, I.-. 5 E‘l!l of Caleuita,
Ratzliffe, T, C., dvon,

H. i}, unntlached,
Haw, W,, Argiea,
Iumlh-urnu. W., Pacuare,
Rea, J., Aracelaeca.

Raad, 0. A, Sachem.
Baid, H. 8,, Highland Loch.

HRaid, 8 E’mfwﬂ

Raid, 'H’. W., Henalls,

Reidy, M., Etonian,

Han E' J., [Tiomia,

H.aninnt W, D-. H., Highland [ ealher,

Ha . L., Dunliss Castle,

HKeyoo A J . Galileo,

Reynolds, F. W. J., Carnarsonshire

Rhodes, T., Tomian.

Fleel, B, E., T3ins.

Iiee, . W, - Darmania,

Hiee P, F., .!'nbdumh.

I-I'.Idl-ar K. M.,

Rivett, F. W., l'.!'i.lpr of ‘Edinburgh.

Robb, T., Toronio,

Ruhurtl, -EI- 0., Owo .

Robarta, D, L"d; Hemares.

Hobarts, 3., Virginian,

Roberis, M., Norik Peinl.

Robertson, C,, Hemufra.

Raobortaon, 1., Cardiganshire,

Euhuruuu.,J K., Chepenne.

Raoblndosn, F V. .H'ighhmi Diper,

Hobinson, L ﬂ'frmiu-

Hobinsnn, = Suwir.

Holwon, E. W, -I‘"umnin.

Rookes, 0. H-.

Rmna{v P, J-, Cily of I.I'unhrt
Hespervan,

Eu'l'n:hl.. "ﬂ' A, Addom,

Rowlsnds, H., Manister,

Howliatt, F. W . Tiking,

Huddarlum 3. W., Oeeanic.

Randls, E, I., f‘my.
Ruﬂﬂnﬂ-h A., Polosi.
ﬁﬂ!uﬂ; !‘b B., .'s"-iei:f!.'ln.
ton, F., Carpathia.

HRuss, B, Cratic.
Ryan, J., Agadir,
Ryan, L., Mongolian,
Ryan, V. A, Nowkey Hay,
Byan, W, {I.* M
Balmon, J. B., H'u.p.l.un'- Glen.
almon, J. L., Empreas of fuaria,
ﬂur TR,III.- ..l:ﬂun

WAY, Lev oRgard,
Handers, O, T., Arcadian.
Aanderson, L. T, N.. Star of England.
Sandison, J. L., Baltic.
Bandham, T. I, City of Lincoln,
Handiord. J., Merion,
Handon, W,
Hang, H. K.

L] - “ll

Hayer, H. T
H-ulu 0 W, Atlaniian.
I:I-L'hnlhlu:l, A, Guntemala.
Heott, M., KEuight Hachelor.
Heott, R, C., Kemeraldas,
deully, E., Narahoe,
Searl, C., Empress of Asea,
Hedding, N, slek lenve,
deddon, W, sick leave,
Seenay, H, W., ferbire,
Hellam, (3, H., on leave,
:ehtiualrﬁ I'E.r c.,mm

TR, ar o "
Hharpe, O H_, Assawia.
Bharpe, F_, W est Poind.
Hharper, W, H., Egupd,
Ahnrplen, K., Kadwnn,
Rhatwell, K., Walfon Hall.
Blaw, A, ¥, I, Arm#nian.
Fll'lnﬂ:, K. M.. Mamari.
Ahrimpton, ¥, T, Koiparae
.‘!Ilﬂ::rer W. H,, Hull Trawler Colum-

Simmons, E. A., Guildferd Caatle.
Simmons, H. F.. Nidea,
HBimmonps, J. M., Vislora,
HSlmpean, J. ., Areadian,
Almpeon, T. A., {"u.lll.l.n Depot.
Blmina, "'i' n.,

Sinclalr II- H., Hrrbmﬂ W plie.
Hingla, h Darro.
Ellr.lnr:mr J. 5., Ander.

Hlater, ¥., Iberian,

F.I-Ium:ntt.H W, unnt bnclied.
Smith, A, €., Antilian,

Amith, A. F.i TImbobier,

Semith, Th, A, Highland Haalher.
gmith, F, J., fepecial.

. Commonweendth.
. Athenia,
jolined Wireless Co.

frreal iy,




Smith, F. J. D. B., Drumsdliffe.
Hmith, H. F.. Herrima,
Hmith, H. 8., Naeara,
dmith, L, . (1., Arlanzs,
B 3 31, e

mith, 3., Liver pot.
Hmith, w-, Saloa,
Hmith, W. H., Inkosi.
Smythe, G W., Malds,
snow, H. C., Cretde.
Hnow. W. E., Hpacinibus,
Snowden, M., Kingefomian,
Hoames, R. T., Waimara.
Hoar, R. A, sick leave.
Solway, H. E., Canadian Co.
HSotheran, A. W., Banea,
Hautham, B. W,, Glway,
Apence, K. 8., Devonion,
Hpleer, 8, W, German,
Hplers, J., Sam Hieardo,
Hproat, D, M.. City of Marseilles.
ipmh H.#frruﬂr g
dtanden, T, F., unattached.,
Btwnley, H, J., Nere.
Stinnard, C. B, Cily of Novwich,
Htun ihﬂd:g-n 8., Adrialic.
:nml'leldj Eﬁfmﬂw

tarkay, aatle,
atephen, A. K., Gascon.
Htanhenaon, J ‘A.. Highland Ifope.
dtavenson, A. Gaika,
gﬂwumn,r I-H'irum

venson, 4. L., Fndrapura,

Htoward, E. 11.1 Adriale,

Atewart, [. ., Firqinian,
Stewart, W, M., Calnbriz,
HIJI.'H-udn l'l.. Murifai.

AL
3t John, H, W.. Fiking.
Biocker, A, {',h.nl.dh.n. Crolser Mar-
et

gmﬂ lgnlf ;;.. Brarmar Cast's

tons i i,
Htrong, K., Walton Hall,
Htubues, T. H Agadir.
DA, ok Fuieiean,

urdy, H., ;
-Ehrh-’: 5. C, I-wfrrf
Sommeriin, 8, 0., 8.F, Alberta,
Hiammers, E. B, Cababri.
Autheriand, 1., Cemeroniar,
Hutherlond, W, 3., Mawrdarid,
HSweslnam, |-|.,, Deita.
Tylu- W. A, (hrevdo,

ayloar, 'H Durham Castle,
Tanmpdin, I. H., Danibe.
Tayler, . i W. Remeric,
Taylor, A., Torforu=ro.
Taylar, A., Chignecda.
Taylor, A, W., Moumoufh,
Tayhar, U1, G., Durkam Castle,
Taylor, H, W., San Lorenzo.

Altom, H. F., May Bth,
lh-f-nr ..ulal‘dfl 1éth.

Ih:me ll W, H‘nr Sth,
Carrall, J_, Aptll 1540,
Lawsnn, W, A 30th.
Drrohan, J., April 15th.
Freeman, H. T. E.. Ma
Aillam, A. €., April 18th.
Harvey, b, April 3d0th.

11th.

Alben, 13, A, April ith.
Iawson, K., April 25th.
Elll=, B, ., May 14th.
Enwmnuel, ., May Tth.
Garrett, E. W., April 29th.
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Taylor, R, F., Seal.

Taylor, W. Cuiris.

Taylor, Wilfred, Flonian,

Taylor, W. W1, Gmn

Teahon, 3.,

Terranesu, K. ., Nrnthm,

Thovmaa, (3., Cambrion,

Thoman, (. H., Edward L, Doleny.

Thomas, H., [alinga,

Thomns, W. Adpriuin.

Thomud, W, I1., Bl Fa .w.
. F.. Frarson

Thnluunn H. . Orolasa.

T e £ i, A, uuﬂl.thud.

Thanipson, A. 'T., slek leave.

Thompaon, W, J., Nankin,

Thompson, E. A., Highland Seod,

Thomson, (3., s-m

Thomaon, J., Highlowd TWateh,

Tl‘I'I.‘.II'IIH-lJ'I]. Jd. H-, (Feargie,

Thamison, H., Cameronia,

Threlkald, ']'. 0i., IForcesterakire.

Tulfard, G, L., Ciy af 1ok,
Tim rn:rir_-r, H an lenve.
Tun Htlp: T 0, Carthaginian,

Tozer, ke l;'.. Columbia { Anchor).

Turnar, I.I , Bloueester Castle,
Turuur, J.. Hﬁumﬁ.
Tyler, i, K., Teaulonis,

Tyler, W. E., Sorals,
Turner. A., Bolmoral Costle,
nderwood, H. (3., Karonga,
Titting, R. T.. Tomparira.
Venle, R, J., Oriana,

Yincent, J., Walfa,

Vincent, J, K., Hellana.

Walnwright, A, C. L.. figron Eriline,

Wakellng, 03, 1., Klysio.

Walker, H, P, 3 Amerlcan Coas?
Harvhoe,

Walker, K. 8., Kingslominm.

Walker, 3. R., Past Moind.
Walker, T. K., Amchiars,
Wall, Db, 4., unnttached,
Wallace, W, W., Roerrie.

Wallworth, W. .h Cradrie
Walsh, L., I.Fq

Walih, 8, P., Ihepal.
Ward, A, ﬂwﬂu Harris,

Ward, H., Calway Casile.

'ﬁ’nm J. H {eramie,
Ware W. I:l M onilrruman.
Warner, K. I. Falabw.

"IiFa.mr. N. .'l.. San Amniomio,
Warren. H. 11, Kealung.

Whaaley, J. (i, Kagle Point

Waters, F. H.. Englishman,
Watorworth, A.. Prineipeilo,
Watkins, 'I..1 ke AFaniloba.
Watklnean, K, A., KHeaidvorth Castlr,
Walson, 14, H., Afkenie.

New Stalf
(May 14th for June.)

Henth, W, H., May Bih,
Haddork, B, B, May 13th,
Hood, J. A., April 188h,
Irgs, W, A, Maw Sth,

Helly, J. A, April 30th,
kenwarthy, H. [}, April 3th,
Kull, 7. H., May 11th.
Mitchell, A, J. 15, April 20¢h.
Macnah, J. A, Aprll 18th.
Melannan, B, F., May 13th.

Resignations

Relly, C., May 14th,

ledger, F. H_, Muy Znd,
MeCormack, G, N, Moy 2nd,
Munday, B, A April 2pth,

Watts, B, O, dragon,
Webh, C. T8, N., Derbpakire.
Webh, K. A, Callds,
Weller, €. A-. Ruakine,

Weller, K. 5., i af Dedhi.
Wellington, C 3 A mlnlian.
Wearlliy,

A, K hﬁl
Wheeler, 5. . W. M., Seron,
Whitaker, 0. H_, Minretonlbo,
White, I, K., Kicla.
White, V., fhes of Opil.
Whittaker, H. A., slck lenve,
Whittred, H., Chawdisre,
Wickers, H. M., fioeurra,
Wignall, K. M., Oreomn,
Willcocks, A, E.. Prrugis,
Wilkine, A., Hiddalrandd,
Wilkims, J.. unattached.
Wilklng=, Iv. A, Happobonuoel,
Wilkinmon, E., Amazes,
Wilkinsnn, J,, Ablariinm,
Willett, F. W., Kosembe,
Willinma, &, T. Chromiles.
Willinme, F. A.. Adleandara,
Willinmns, 10, F Tagus,
Willinme, €, V', fiphy,
Williams, J., Kamnans.
Williama, J. H. T., Tolomarra.
Willinms, J_T., Miami,
Wills, H, ., Malira, x
Wedger, N_ 10, Linnslephen Cnatie,
Wilson, H. 0., Limbari.
Wilaon, N. J., Soduwrnia,
Wingrave, [, W,, Falanlis.
Winser, W. F.. Cocouador,
Wood, C. K. on lenve.
Wood, ©. K., "5, Neslorer,
Wood, 13, Arklahula.
Wood, T. A, Osle,
Woodhouse, W, A., Norsrman,
Woods, I".. .‘:.‘unmr
Woods, L Manoma,
Wu-ndll.rd .I' E., Commaancher,
Woollam, M. W, *Manchester ity
Woolkey, L., Kinfouns {"aslle,
Woolway, O..J., Staleamarn,
Wright, K., Brodstone,
Wright, F. ‘M., Menominer.
Wright, . ., udndi'm'rj Cratie,
Wright, T. 1:,, Edapand.
Wright, Ty, M:‘chi-ﬂn.
Wrougnten, ¥. N M., Marathon.

Wynrd, ]' l'.Hlen(

Wynlt, ¥

Woatt, T Rorreo,

Wyall, A, W_, Moolan.
Yelding, A. T., Kafur,

Velland, W. P., Wanora,
Yorston, J. F., Elminer.

Young, ¥. E.. Empress of Russin,

Young, J., Galicus,

Montgomerie, d.. ,l.pril RN
Owiett, R, A. C., Aprl 16h,
Pales, F. A.. May 4th,

Pavitt, H. J., April 20th.
Baidy, M,, May Hth,
Rudderham, 2, W, May 11th.
Hyan, L., April 25th.
simmons, F. A., April 1ith,
stockton, 5. A.. May 13th.

Redgate, H, J., May #th.
Hoden, 0, May 1ith,
Rowlway, J, O, April 2040,
Wuddoup, J, B,, April diih,
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Marconi House Notes.

As the season advances, so the interest in the
Marconi Athletic Club deepens ; and if, as we have
no reason to doubt, the activity of the members is
sustained, the Club should show a record report
at the end of the year.

Cricket.

In the Cricket Section work has been
accomplished, and the general form of the players
has been distinctly above the average. Unfor-
tunately the club have not been able to win all their
matches ; nevertheless the scores indicate that in
every case they have made a * very good try,”
which is, after all, the next best thi:{g to nu[rc-efm,
Recent matches have been :

Tiue First ELEVEX.

May 9th—Won from the Linotype C.C., 46 runs
to 35.

May 16th—Won from the L. and N.W.R. C.C.,
59 runs to 44.

Mnﬂ' 23rd— Draw with Coningsby C.C., 18 runs for
5 wickets to 136,

June Gth—Lost to Craven Lodge C.C., 54 runs
(V] m

June 13th
to 94,

Lost to Linotype C.C., 5 runs

Secoxp ELeveN.

May 9th—Lost to Oyez C.C., 66 runs to 93.

May 16th—Won from Bramtoco C.C.—95 runs
to 23.

May 23rd—Diraw with Ealing Congregational
C.C., 66 runs to B (for 3 wickets).

May JOth—Lost to Fulham Palace 111. C.C.
30 runs to 6.

June 13th—Lost to Oyez C.C., 30 runs to J4.

Tennis.

The contest for the Interdepartmental Shield
continues to occupy the Tennis Section. In the
preliminary tournaments the Ficld Station Depart-
ment beat the Betulander Company’s Team by
four games to one, the latter being outclassed in
the Doubles, but in the Singlea their player, Mr.
Kirwan Ward, made an excellent fight against Mr,
Bangay and won for his side their only success.
The teams comprised the following members :

For the Betulander Company—Messrs. Kirwan
Wanl, Crowe, and Davis.

For the Field Station Department—Major
Cochrane and Messrs. Bangay and Walmesley-
Cottam.

The Aecountants easily beat the Secretary’s
Dvpartment by four games to love,

Messrs. Adkin, Ogle, and Merritt represented the
losing side, while Messrs, Cummings, Rice, and J. A.
EII]'ITfI played for the Accountants.

Swimming.

The membership of the Swimming Club continues
to increase in numbers.  Both the relay races of
May 21st and May 2Bth against the Shaw, Savill,
and the Union Castle teams respectively were lost,
though only by a narrow margin. The club had
arranged a relay mce against the Union Castle
Club for June 24th, while other relay races of

August 20th and October 1st have also been fixed
gl. Un June 9th the relay against the Royal
ail had to be seratched.

Art.

Difficultiea in connection with the arrangements
for the Art Exhibition have necessitated its aban-
donment, at least for the present. Possibly, however,
the Committes will be able to arrange one during
the fortheoming winter, and in that event an
annnuncement will appear in due course,

Personal,

Leonard Bernard has been appointed cadet on
board the pew steamer Son Francises, which has
been const rucled
under the
superintendence
of Capt. I". F.
Donnelly fivr
the lathimian
Lines of Lomdon
and New York.
Previous to
Joining hia vies-
ael, voung Ber-
nard st ucliod
radio - tele-
graphy at the
Marconi School,
Liverpool, and.
although not.
commencing
life afloat as a wireless operator, the knowledge of
radio-telcgraphy will be of valuable assistaneoto
him in the course of his studics. He was born at
Punta Arenas, Chile, in 1889, and although still a
youngster he has travelled extensively in South
America. Previous to taking up his wircless
studice he was a student at Ellesmere College,
Shropehire, where he completed his education.

Lisntenant-Commander B. E. Reinold has been
-ﬂ|‘h‘i.-'.-'tlli-r.'ti. to H.M.S, Mm‘fv!mrmlgﬁ for torpedo and
wirelcas telegraphy dutics.

Mr. N. A. Collard (Departmental Manager at
Elswick Shipyard) is Chairman of the Newcastle-
on-Tyne Wireleas Association, and with Mr. F. 8.
Gibson (Fastern Telegraph Co.), Secretary, and
Mr. G. H. Mann and Mr. N, Hall form the technical
committee appointed to  deal with difficultics
and suggestions raised by corresponding members
of the Association.

ANTED. — " MARCONIGRAPH.” MNos, 1 and 2
Vol I.. at double face price.--ROBERT D'HONDT
Blankenberghe, Belgiom.

F[."-:ﬁ.l, DGEST FOR MARCONXN]I STUDEXTS
[L'qnprri.uhl].—.-'; very u-e ul Revision Book for advanced
Stufents, 9d. post free. SECOND EDITION oot shortly ;
cofndiderably enlarged ard improved, embracme Handbook.
Particulars later.— Sole Publishers, WALLASEY S5PECI-
ALITY CO., 11 Leasowe Avenas, Wallasey, Cheshire.

BI‘JUKS on Wireless Telegraphy, also all ather Sabjects -
Secondhand at Halfl Prices New 2570 Discount . Catalogues
Fres. State Wantz, Bookssent on Approval. Books Bought.
=%W. & G. FOYLE. 121-123 Charing Cro:s Road. London.
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