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The Magic of Wireless

“ It seems to me beyond question that the name of Marconi will be associated

for ages to come with one of the greatest conquests of the human spirit—a conquest

whose full significance we can as yet, perhaps, bul dimly perceive.” —Mr. WiLLIAM
ArcHer in “ Toe DaiLy News axp Leaper.”

HE past month, which has furnished

I a terrible reminder how fire, the
most powerful of the friends of man,

may become his most terrible enemy,
suddenly arising amid the quietude of
earth or water to overwhelm him, has
left an ineflaceable record of man’s power
to control the blind rebellion of the
elements through the means which Mr.
Marconi has placed at his disposal. In the
burning of the Volturno in mid-Atlantic, and
the rescue of 521 souls, we have an impressive
example of the beneficent effects of wireless
telegraphy which, had it heen foretold fifty
vears ago, would have been regarded as
incredible. The thought of ten great ships
converging on the scene of the disaster,
summoned thereto by the * 8.0.8."
sent quivering through the storm over
hundreds of miles of sea, ramses a thrll of
eratitude to the great man whose genius has
made such a thing possible. For there can
be no doubt that but for wireless telegraphy
every one of the 657 lives on board the
Volturno would have been lost.  Indeed, the
death roll would have been greatly reduced
if the people had put more faith in the
saving efficacy of the Marconi apparatus, and
had not plunged panic-stricken to their doom.
The salvation of the greater part of the
Volturno passengers and crew, itis obse rvable,
was due to the fortunate chance that one
of the ten vessels within the Marcomi call

np].reu.l_

happened to be carrying an oil-tank. The
Narraganseit, which 15 the vessel referred to,
belongs to a class of steamship among which
the installation of wireless telegraphy is just
beginning to make considerable headway,
and the assistance which she was able to
offer on this occasion proves the value of
wireless telegraphy, not only for passenger
vessels, but for'freight vessels of all kinds.
The amount of traffic passing between
the Folturno (working after the failure of
the elecinie current entirely upon her
emergency gear) and the rescuing ships, and
between these ships and the shore stations,
bespeaks volumes of praise for the rrliahilit-}’
of the wireless apparatus under most trying

circumstances. There was no fallure, no
confusion, no interference ; in all cases the
stations worked splendidly, and fully

merited the concluding words of Mr. Arthur
Spurgeon’s first wireless message from the
Carmanta, briefly announcing the facts,
which were : ** Triumph Marconi.”

It i8 indeed a marvellous object-lesson to
the world in the beneficent power of wireless.
What would have heen a disaster without a
gleam of brnghtness in the dreadful story,
has been miraculously mitigated by the
rescue of the 500 odd lives. The story
impresses once again upon the world that
the perils of sea travel have had more than
half their terrors destroved by wireless
telegraphy.
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Personalities in the Wireless World
HENRY SPEARMAN SAUNDERS

Director of Marconi's Wireless Telegraph Co., Ltd. ;
Director of the Marconi International Marine Communication Co., Lid. ;
Director of the Spanish and General Wireless Trust.

R. BAUNDERS was born in April,

1841, and is the son of the late Hon.

Frederick Saunders, who was Trea-
surer of Ceylon, an office which was occupied
later by his eldest son, Sir Frederick Baunders,
K.CM.G., the brother of the subject of our
sketch.

Mr. Henry 8. Baunders early in life went
out to Ceylon, and for twelve years
interested himself in coffee planting, the
most important industry of the island.
He then determined to start an estate
agency, and acquired large interesta in
different parts of the island. His reputa-
tion for emergy and keen business faculties
suun made him a persona grata with the most
influential residents on the island, and
amongst other itions of trust he was
offered, and accepted, the Chairmanship of the
Planters' Association of Ceylon. The island
has good reason to be grateful for his interest
and zeal, for it was due to his untiring efforts
that the railway extensions in the moun-
tainous regions of Ceylon were carried out,
in spite of strenuous opposition.

As Chairman of the Ceylon Planters’ Asso-
ciation, Mr. Baunders organised s London
Agency, which has since develo into the
Ceylon Association of London. Later Mr.
Saunders was largely instrumental in obtain-
ing the co-operation of an important firm of
rallway engineers, who offered to construct
a network of light railways over the island.
The Government, however, decided to carry
vut the work themselves on the broad gauge.
This has been the means of developing impor-
tant tracts of land now utilised as large tea
and rubber estates. But the energies of Mr.
Saunders were not yvet exhausted ; he next
turned his attention to the upkeep of the roads
in the hilly countrv, securing and fulfilling
large contracts from the Ceylon Government in
such a way us to obtain official congratulation.

But Mr. Saunders still had time to engage

_in racing ; amongst his cu

in social activity. He started and organised
the Colombo Club, which is now one of the
most important institutions of its kind in the
country, and on his retirement from the Hon.
Secretaryship he was made the recipient
of a very handsome presentation.

In sporting circles in Ceylon Mr. SBaunders
will be remembered as talong & keen intereat
18 that of the
Ceylon Turf Club Plate. His coach, with
team of English horses, is still referred to as
the only one ever seen in Ceylon.

Fourteen years ago, Mr. SBaunders became
acquainted with Mr. Marcomi, and he was
then invited to join the Board of Marconi's
Wireless Telegraph Co., Ltd. He accom-
panied Mr. Marconi to America on board the
Philadelphia in 1902, when the first trials of
wireless were carried out on the American
liners, and & message was received during
that voyage from Poldhu, in Cornwall, over
a distance of 2,000 miles. It was owing to
these successful results that contracts were
made with the Canadian Government for the
erection of wireless telegraph stations in
Canada, and it was then that the American
Marconi Company was formed, to be fol-
lowed shortly afterwards by the inaugura-
tion of the Marconi Wireless Telegraph Com-
pany of Canada.

It was in this connection that Mr. Saunders'
abilities for finance and organisation showed
themselves to the full advantage, as, in co-
operation with fisenciers in London and on
the Continent, who were quick to recognise
its immense importance and the likelihood
of its far-reaching effects, the formation of
the Marconi International Marine Communi-
cation Company was established, of which
Company Mr. Saunders is still a director,

Mr. Saunders is married to Grace Maynard,
daughter of the late Colonel Charles Oldfield,
and widow of F. N. Evans-Freke, barrister-
at-law,

B
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Transatlantic Wireless Telegraphy

THE NEW JERSEY STATION

QOL) progress is being made with the
G constructionof the high-powerstations

which, when completed, will add
enormously to the public facilities for the
use of transatlantic wireless telegraphy.
The Clifden-Glace Bav service, which, since
1908, has been in regular continuous com-
munication, day and might, earrving com-
mercial, public, and press messages, has

cation which the cheapness and etficiency
of the Marconi service has made possible.

From time to time we hope to be able to
furmish our readers with details of the
stations which are being erected on both sides
of the Atlantic in fulfilment of this scheme.
In the meantime, a few preliminary notes
concerning the stations now being erceted
near New York may be of interest.

iIL J"

vite of the Transmitting Section of the New Jersey Station, New Brunswick.

hitherto been the only service in existence
affording direct wireless communication
between the Eastern and Western hemi-
spheres. But it will not long enjov its
** splendid isolation,” for other stations are
now being erected which will bring the North
American Continent nearer (in a telegraphic
sense) to England and other European
countries, thus n’*|!:it!'\.':ill;.{ the pressure of
traffic upon the Clifden-Glace Bay stations,
and coping with the enormously increased
use of transatlantic telegraphic communi-

Two miles out from the historie eity of
Hi_'“' Bru rl:‘l“‘].[,']"l x..l... o5 A |'"?H.1 th-ll.t I.|.|“|::|“-ﬁl
the banks of the Rantan river and the
Raritan canal, lies the transmitting section
of the wireless station which will bring the
United States in direct communication with
England. Approaching the site from the
south one sees a beautiful meadow streteh-
ing from the road to the canal bank. In this
meadow are located the p:m'l:r-huu.-w. the
auxiliary transmitting office, and the first
set of two masts. To the west of the road

UNIVERSITY OF MICHIGAN
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the land nses sharply for about a thousand
feet, and then runs nearly level for a mile
or more, Looking up this rise the two
cottages for the chief engineer and the
assistant engineer are to be seen, and,
further up the hill, the l:ui]ding which will
accommodate the engincering  staff, the
operators required to work the auxiliary
receiving apparatus and the riggers who
keep the aerials and the mast system in
shape.

The power-house is now beginning to take
shape, for the concrete work is completed
up to the first story and ready for the brick
work. The foundations for the motor
generators are well under way, and the steel
girders and beams for the first floor ave being
erected. A feature which cannot fail to be
noted is the permanent and fireproof nature
of the work on all of the buildings.

The auxiliary operating building is about
100 feet north of the power-house, has the
brick work completed to the roof, and awaits
the steel and roof tile to finish the structure
of the buwilding. All the bwldings at this
station are of rough tapestry brick, laid up

with a wide joint in black mortar.  With red
tile roofs and an attractive design they make
a handsome appearance.

An old historic farmhouse, long since past
its prime, 15 being utilised as the construction
office. This house has stood for more than
one hundred and fifty years, and, judging
from the appearance of the huge hand hewn
timbers, will stand for another ceniury or so.
In revolutionary days this dilapidated house
was a mansion of importance, having been
at one time the paymasters’ office of the
Revolutionary Army ; and rumour has it
that Lafayette had his headquarters here
for a time during the American War of
Independence.

The receiving section of the New Jersey
station is at Belmar, the road to which leads
along the Shark River, a famous salt water
imlet, which, during the summer months,
is the resort of launches and other pleasure
craft. The countryside looks rather de-
serted as one travels to the Marconi Station.
At the station, however, all is life and
bustle.

The operating house is at the foot of the

* Lafayelle House."”

An historie dwelling converfed to the use of the Staff erecting the

New Branswick Stafion,

Original from
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Ihgging Foundations for the Receiving Silation at Belmar, N.J.

hill close to the river. From this building
the receiving aenals will nse to the first
mast located on top of the hill. Crossing
the road at nearly right angles, and stretch-
g westward for almost a mile, the aenals
will he carried on the top of six masts, each
00 feet high., The back ends of these
aerials will be carried down at an angle of
thirty degrees, being insulated near the mast
top and having steel running ropes attached.
These ropes come down to the anchors, which
consist of a pillar 15 feet high, with heavy
wron weights free to slide up and down on
them.

These wetghts balance the pull of the
wires and are calculated to keep a definite
tengion m the aecral wires at all times, so
that when the wind blows or sleet incrusts
the aerials, the spans between the masts will

sag down and the counterweights rise,
Lm]nin-f the tension constant. This strain-
ing pillar anchorage, as it is called, is an

||:|.:|-nu-u-: e vice \-htl. h 15 a new departure
in cable suspension.

At Belmar a large foree 18 required to
handle the operating work, and much will
be done to make the residential quarters
attractive to live m. Summer boating
on Shark River is a pastime which 18
looked forward to with Iﬂt*tmuh', while
tennis and outdoor sport will be encour-

aged ; m fact, a humn little community
will soon be thnving i this mlﬂhh-um
byoand,

AN ALASKAN CHAIN.

5 we announced last month, the
American Marconi  Company have
in hand the erection of stations at
Ketchikan and  Juneau. Stations  are

already in existence at both of these points,
but unlx ship business is handled.  An en-
tirely new station will be erected at Ketehi-
kan, consisting of a 15-kw. svachronous
rotating gap transmitter of the latest type
and the usual receiving apparatus. Four
skeleton steel towers will be erected, and
the antenna so arranged as to work
l-ﬂiripnﬁ}' with Beattle, a distance of some
s1% hundred miles to the south.

Ketchikan station will alse work to the
north to a distanee of more than two hundred
miles with the station at Juneau, Alaska.
This latter station will be entirely rebuilt,
and will be fitted with a 10-kw. tranznutter
and two skeleton steel towers.

These two stations are intended to be the
first links of a chain to provide Alaska with
a commereial wireless service connecting 1t
with the Umited States. As business deve-
lops, the chain will be developed and pro-
vided with feeders further north.

The existing cable rate between Juneau
and Ketchikan 18 6§ cents per word, and
hetween Ketchikan and Seattle 19 cents per
word. It 18 probable that the rates for
communication between these points will
be considerably reduced when the Mavcom
service is inaugurated.

UNIVERSITY OF MICHIGAN
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Wireless Telegraphy in Chile

CoMPLETION OF THE SMALLER CoAST BTATIONS AT ARICA, ANTOFAGASTA

axp Coguimso,

WorkMmax. Discovery oF Inprax Mummigs.

HE three smaller coast stations in

I Northern Chile, erected by the Mar-
coni Company, have just been turned

over to the Government. The installations
are of interest, being, from a wireless point of
view, by far the most luxuriously equipped
stations yet erected. The plant and staff are
housed in one building, suitably designed for
the climatic conditions. The apparatus, as
usual, 18 located in different rooms, the
battery being interposed between the trans-
mitting and receiving apparatus rooms,
thﬂreh} ensuring a minimum of extraneous
sound in the latter. The design of the trans-
mitter 18 such as to ensure great flexibility
of wave-length with high radiation efficiency
and extreme reliability in every detail. At one
end of the Antofagasta plant are located the
wireless switchboards, which control all wave
and coupling changes and also indieate the
amount of energy radiated, Two aerials are
provided in order to obtain full range of
waves, from GO0 to 1,600 metres, without the
use of an unduly large tuning inductance.
The condenser bank is of fixed capacity, and
therefore a constant spark power is used for
all waves. A compound motor with remote
control drives alternator, disc discharger and
ventilator on one shaft. A normal spark
frequency of 400 is used, but adjustment
above or below may be obtained by varying
the speed of the motor. The alternator
switchboard is provided with safety switch,
frequency and voltmeters, the latter normally
reading 300. The usual attendant primary
inductance, transformer, signalling key with
its blower and protecting chokes are of
special design, preference being given in all
cases to porcelain and marble insulation on
account of their greater hardihood in the
climate they have to withstand. Ae-
cumulators are used, the eells being burnt
together, thus eliminating any possible
trouble from acid fumes. The battery room

IscipExTs DURING THEIR ERECTION.

Tue CHILIAN
Wuerg ExTREMES MEET.

Lowering the base of the N.W. mast of the

Arica Stafion info fs pof.  In the distance 15
seen the famous hill-fori, El Morro. The town
af Arica lies immediafely behind the hill.

door, wisely, opens to the outside of the
building. A still is provided to prepare
pure water for topping the cells. The prime
mover is a 13 h.p. oil engine, which drives a
7}-kw. inter-polar dynamo. The accumu-
lator switchboard is provided with the usual
imstruments, including minimum  current
hreaker and central zero ammeter. The

UNIVERSITY OF MICHIGAN
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Raising the topmast of the muddle mast
al Anfofapasia.

stations possess a complete and useful light-
ing system, wired with Simplex fittings and
twin-conductor Itrﬂ.vrl*['ln"r[-rll.-l]I cable. A valve
receiver of rather longer range than usual is
used for receiving.

Spares to cope with every possible break-
down are provided, as well as a very useful
tool kit and set of testing apparatus.

Arica station, with its masts painted an
invisible drab, lies under the shadow of El
Morro, a famous and strongly fortified saddle
of rock which rises abruptly between the
town and the station. Antofagasta instal-
lation, to those who are on the station, seems
an mfinite distance from anywhere ! It lies
in & plain of white sand to the north of the
town, twelve miles across the bay., Coguimhbao
18 more pleasantly sitnated, being but two
and a half miles from the town. The sites
have evidently heen chosen with due regard

to their wireless working and the menace of

a %)salhie enemy.

ransport caused some difficulty and much
work, whilst lack of water and provisions at
Antofagasta did not make matters too
pleasant. Further, though an earthquake
shock is a very tame affair when experienced
in a town of single-storied houses, those
living under the shadow of a couple of steel
masts are apt to regard such matters more
serious]y.

The country of Northern Chile, so famons
for its mines and mtrate fields, can scarcely
be described as interesting, though it enjovs
what must be one of the most perfect clhimates
in the world. Never too hot and never too
eold, the long days of golden sunshine would
bring contentment to the most exacting, if
only there were some few patches of green
to relieve the eternal monotony of mile after
mile of rock and sand. Coquimbo is blessed
with a little green, and it was a happy relief
to get there after the dust and dreariness of
Antofagasta.

The Chilian 13 an excellent workman,
though all in a greater or lesser degree arc
subject to unduly excessive ** celebrations ™
when they finish their week's work and receive
their pay. Monday, if a full gang be needed,
is a sorry day, and sorrier still if the cook is
missing ! These men seem to believe very
strongly in the “ bending reed ™ principle
and their ready acquiescence does not mean
all it ought to unless someone is on hand to
remind them. They shine on eontract work,
and it is then that their giant strength and
staving powers are brought home to one.
When working day-work six men will piti-
fully stagger along with a case, whilst, on
contract, these same men will run with it.
When a contract is ended they disappear,
and for davs it is impossible to find one.
Then after perhaps a week they begin to
erawl around looking, and probably feeling,
“ like nothing on earth.” They invariably
club together after reeeiving their contract
money and hold a celebration followed by a
dance. All, or nearly all, dance, and when
going through the fantastic steps of ther
native Cueca their enthusinsm knows no
hounis,

Whilst putting in the earth plates at
Ariea, the men dug into a burial ground
and diseovered a number of Indian mummes,
Perfectly  preserved, bt shrunken to an

Original from
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Exterior view of Anfofagasta Station, faken looling towards the East. This stafion is sifuafed
af Calefa Viera, which fakes ifs name fn‘}m the bay shown on theireader’'s righd. From the stafion
fo the fool of the distant hills is a 10-mile strefch of soft whife sand.

¥

The Receiving Room of Anfofagasta Sfation. From this room the fransmitfing apparafus is

confrolled by a svsfern of remofe control swifches. The receiver used 13 the Fleming Vailve,

with necessary fnmng condensers and inducfances fo render if responsive gver very long range
of wave length.

LUNIVERSITY OF MICHIGAN
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Mummies of ancient South American Indians discovered whilst burying the Arica " earth™. The
view shows the stone-headed arrows, pols, corn and spinning instruments used.

Ty

- s - g

Most af the

human remains discovered had slones lied round their necks, indicafing that the bodies were

those of slaves.

almost absurd size, each was strung up in
rongh canvas with a rope passing under the
knees and knotted behind the neck. In
their laps were placed all their worldly goods,
stone-headed arrows, poisoned darts and
blowpipes, pots, weaving spools, and crude
copper implements, also cocoa leaves and
corn—the latter presumably to speed the
dead on their journey to their happy land.
It 13 a case of extremes meeting—the fact

Native chiefs were buried with precious sfones in their mouths.

that these ancient, and to us savage, bodies
are making the ** earth ™ of the Arica station
and helping in its mission of harnessing the
powers of Nature. It is apt to make one
think and wonder whether a like oceasion
will occur in the ages to come !

e+ o urselves miust we beneath the Couch
of Exirth

Iwscond, ourselves fo
whom?"'

make o Couch for

{ K Biappeimin ).

A New Text-Book

“Haxinook oF TECHNICAL INsTRUCTION
ror WIRELES2 TELEcrRAPHIsTE.” By
J. C. Hawkhead. (London: Marconi
Press Agency, Marconi House, Strand,
W.C) 3s. Ad.

We are frequently asked by prospective
wireless operators and amateurs to recom-
mend a text-book which, while within the
means of a slender purse, will nevertheless
serve as a sound and trustworthy guide
thiongh a course of instruction on wireless
telegraphy.  Mr. Hawkhead's book can be
confidently recommended for this purpose.
It 1s written in a stvle which will enable the
student to thoroughly understand the sub-
ject with a minimum of difficulty, and it

does not assume any previous knowledge of
wireless telegraphy. 1t possesses the further
advantace that it embodies the most modern
practice,. The author has had practical
experience in the construction and operation
of all classes of commercial wireless ap-
paratus, and, as is only to be expected
under the circumstances the work bears the
impress of thoroughness and accuracy. That
it will satisfy a large and growing demand
cannot be gainsaid and the multitude of
students and amateurs are to be accounted
fortunate in having such an invaluable and.
in & sense, unique text-book placed within
their reach., The numerons illustrations of
apparatus  and diagrams form a useful
feature of the hpok.

UNIVERSITY OF MICHIGAN
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Early Methods of Signalling

HEN contemplating the marvels

\Rf of wireless telegraphy from the

physical point of view and in the
simplest ﬁﬁ.}r. the startling suggestion pre-
sents itself that there is no essential difference
hetween the flickers of the light used as
signals by a savage tribesinan when he waves
a beacon to warn hia friends a few miles away
of the approach of danger, and the invisible
signals that sweep across the ocean from one
Marcon station to another,

In all ages, men have resorted to signals to
guicken intelligence, and an interesting ac-
count of the early methods of signalling
between distant points is given in Reid's
*“ The Telegraph in America.”

The first application of what is called &
“ telegraph,” although that word (meaning
“writing at a distance ™) belongs to the
modern times, was a svetem of wooden
blocks of various shapes, to indicate letters,
arranged by Dr. Hooke, in 1684. A century
later, in 1794, three brothers, named Chappe,
were confined in schools in France, situated
some distance apart, yet within sight of each
other. Free communication, under the
rigorous rules of these schools, was denied
them. They vearned for intercourse. Finally,
affection sugzested a plan by which a pivoted
heam could be used to convey the signs of
letters, by pointing it in different directions.
The variety of signals was enlarged by adding
small movable beams at the ends of the
main beam. In this way these brothers
arranged 192 different signals, and, hy
correspondence, thereby relieved the tedium
of their confinement. After their release,
the system they had devised for communica-
tion with each other was exhibited to the
Government of France, and adopted for a
service of signals. One of the brothers
Chappé hecame telegraphic engineer for the
Government. Semaphoric signal houses and
signals were rn.pldhr established along the
whole French coast, in 1803, with Chappé as
manager. These were uuntlnued in use for
a number of vears, until electrical discovery
provided the modern means for that purpoge.

In 1795 Lord George Murray, of KEngland,

improved on Chappé’s original plan by using
two frames in which six Venegian blinds
were inserted, thus adding greatly to the
ease in operating and translating, as well as
to the wvariety of the signals. Murray's
system was adopted by the British Govern-
ment and continued in use until 1816.

In 1807 General Pasley, and in 1816 Sir
Home Popham, contrived modifications of
the Chappé and Murray systems, introducing
lamps for night service. Jules Guyot, of
France, and Treutler, of Berlin, also per-
fected similar systems, but with little prac-
tical advantage over those previously in
use.

In the American Revolutionary War, one
of the signals emploved was a flag-staff, sur-
mounted by a barrel, beneath which a flag
and basket could be so changed 1n their com-
binations that a number of announcementa
could be thus communicated. It will be
remembered, also, how the farmers of Middle-
sex, Fssex, and Worcester, on the might of
April 18th, 1775, sprang to arms to meet the
foe, lm*lnng been aroused by Paul Revere,
who having seen the signal ‘agreed upon in
the North Church tower, which told the
movements of the Erit.ish troops from
Boston, had started on his famous nde to
warn the people that the storm had bnrst.

It is & curious circumstance that, as late as
1846, signals, on Murray's plan, erected on
high or prominent points of land, were used
between New York and Philadelphia by
some enterprising street brokers, who long
kept the matter secret, using it even after the
introduction of the Morse electric telegraph,
and whose means of information for a long
time confounded the members of the Stock
Exchange. One of these gentlemen, known
a8 Bull Bridges, when at last the Morse
instrument began, in 1845, to click in the
second story of the Philadelphia Merchants’
Exchange, was able, by practising privately
on telegraphic nuunds to cntu::h g‘? ear the
messages coming over the wires, He could
also, with his large lustrous eyes, wink a
figure to a confederate conveniently waiting
for the information.
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Lessons from the Army
Manceuvres

THE MILITARY USES OF

LTHOUGH, from a spectacular

point of wview, the British Army

manceuvres of 1913 have not been
so effective as those of previous years, there
can be no question that they have furnished
much valuable instruction in the various
branches of campaign work, and that they
have not been devoid of results may be
gathered from the speech made by His
Majesty the King, who, at the close of the
exercises, declared : "Thc lessons learned
must have been particularly numerous and
valuable, becanse of the close nature of the
country, and the consequent difficulty of
intarcummuniuat.inn and of obtaining in-
formation."”

His Majesty's speech was preceded by a
report on the results of mancuvres, by Sir
John French, who also laid stress on this
1 rtant fuatura of mtercommunication,
and we quote the passage in that speech
which heErs directly on the subject : i

“ The system of connection between

units in formation throughout the
‘ Brown ' force was satisfactory, but the
important principle of ensuring rapid com-
munication between all parta of the force
left a good deal to be desired. So many
instances of this failure came under notice
that I have no time to refer to them in
detail. They will duly appear in the
published report. In the meantime it
would be advisable to turn our close
attention to effecting improvement in this
most necessary service.'

Such an important statement was not
likely to pass unnoticed, and the Times
military correspondent, in an article which
appeared later on the result of these man-
ceuvres, enlarged on this point. He has
taken the occasion to remark that it was
disappointing to find on several occasions
that troops in one part of the field were not
aware of what was going on in another part.

The writer makea sgome comment upon the

WIRELESS TELEGRAPHY

training of the new signalling staff, which he
considers is at present inadequate. At the
Army staff tour no signal companies came
out, and the work of all staffs 15 too much
divorced from that of the companies, which
follow a favourite practice of the Engineers
and usually seek a sequestered spot where
they can train alone. It would be better
were the staffs and companies, which should
complete each other, to work more fre-
quently in unison. But, even so, the wrniter
1s not convinced that the signal companies
alone can be trusted to keep commanders in
touch in all circumstances. Cables are
frequently brokem by heavy guns and
wagons—a cow was found peacefully eating
a cable at the Army exercise—and, in any
case, it is the well-established practice of
all utnﬂa who know their business to send
important messagea in duplicate and tripli-
cate by different hands and different routes.

It will be noticed that he makes no
reference in the foregoing extracts to the use
of wireless telegraphy in this connection.
But the military correspondent of the
Morning Post in his report states that the
wireless communication worked well, but
seems to have been little used.

*“ The reason for this,”” he declares, * 18
obvious. Wireless messages have to be sent
in cipher if of any importance, and coding
and decoding is unquestionably a nuisance.
In time of war cipher has constantly to be
used in all forms of telegraphy, and it would
be well perhaps if more practice in such
work were to be afforded during future

ace exercises. Cryptography and its
elucidation appeals to some, and officers who
take an interest in such things ought to
receive every encouragement to make a
study of the subject. The expert can almost
always decipher 8 message of the enemy’s
which has fallen into his hands in the end.
But he 13 apt to take a good deal of time
over the I-HHL4 and it must often he the case

i TkI oClT rkAEAE & R
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that unless the purport of the message can
he discovered npﬁm?y the thing ceases to
have importance.”

Why these remarks should be made with
regard to wireless telegraphy more than to
any other system of signalling is not very
ohvious. [,r::r-u:ling and decoding must always
have a place in whatever system is used, and
with an expert the time taken in demphmng
a message 18 only a moment. This being so,
wireless has advantages belonging to no
other system of communication. It can be
the least interfered with of any system, for
with the invention of the wave-switeh,
whereby the wave-length can be altered,
even during the transmission of a single
sentence, the hkelihood of the message being
picked up by the enemy is reduced to a
Tinimum. I‘qr:ﬂ»m. the enemies must have
a wireless station in a suitable position, and
an extremely expert operator, if they are to
attempt anvthing of this kind, and these two
necessaries  often  preclude all danger of
interference. Now, with signalling, any
sharp-witted fellow with a pair of field
glasses can secure the message ; and as for
code, it is as easy or as diffieult to decipher
that used in signalling as it is in telegraphy.

So it comes to this, for all practical pur-
poses, wireless telegraphy is the nearest
means of absolute security to intercom-
munication that the Army possesses, and its
use and practice is a matter which calls for
strict attention if the British Army is to
attain an adequate war efficiency.

There is yet another reason why the
use of wireless telegraphy should not be
neglected. It 18 the only means of com-
munication with airships and aeroplanes,
also with the Fleet. More particular empha-
gis should be laid on the need for aeroplanes
to be fitted with wireless, for the results of
the manceuvres go to show that these are
the most effective for reconnoitering pur-
poses, as the following report proves :

More aeroplanes and airships were used
this year than ever before, and the rival
fleets consisted of three airships—the
Delta, Eta and Astra Torres—with 25 aero-
planes belonging to the White troops (the
defenders), and 13 aeroplanes, including
four monoplanes, but no airships, belonging
to Brown's troops (the invaders). By means
of wireless telegraphy the Delta was able
to send reports of the movements of the
Brown troops to White's headquarters,

Cavalry W"’:refe.s.: .S'Ml'lm in the Eﬂd_‘lﬂjﬂﬂl‘d’ of HIM. the Tnm' af Russia.

UNIVERSITY OF MICHIGAN
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Radio-Telegraphic Investigations

Work of a British Association Commuittee

By W. ECCLES, D.5c. (Secrefary fo the Commiltfee).

T the Dundee meeting of the British

Association (September, 1912) an

interesting debate, opened by Prof.
Fleming, took place on the problems raised
by W zrelmu 'ﬁ!legra.ph}r, and as a con-
sequence the Mathematical and Physical
Section of the Association appointed a Com-
mittee, with SBir Oliver Lodge as Chairman,
to see what could be done in the way of
furthering radiotelegraphic investigation.
One of the facts that appealed strongly to
the Committee when they met was that
there were numerous amateurs scattered
about the country who were waiting, one
might say, for a lead in wireless telegraph
inveatigation. Without some lead, such as
might be offered by the Committee—or
alternatively in occasional instances by a
friendly expert or man of science—many an
amateur will do little with his apparatus
except tap the messages that happen to
fiv over his station, or take down the time,
or play at tt-le;_-;ra hy with another amateur
in the locality. The Committee, when they
came to survey the field open to radio-
telegraphic research, kept in mind the
possibility of obtaining the assistance of
amateurs, and in arriving at a decision they
tried to settle upon branches of research
that were both important and, in the cir-
cumstances, feasible,

Every point of wview that occurred
to the Committee urged them to promote
the investigation of such of the mysteries
of wireless telegraphy as are met with by
observers distributed over a wide area—that
is to say, of such phenomena as occur on the
grand scale.

Chief among these universal phenomena
14 that of the natural electric waves which
have coursed about the globe since the moat
remote ages, but the existence of which was
completely unsuspected till wvery recent
times. These natural electric waves cause
erratic and troublesome noises in the tele-

phone receivers of a wireless telegraph
station, or cause erratic and confusing
marks on the tape of a coherer and inker set.
They are only too familiar to everyone who
has worn the "phones of a wireless operator
for even a brief interval. For brevity they
were christened “ strays ™ or “ X's " in the
vears 1897, 8 and 9 in England, and were
later given the name * atmospherics " in the
United States. Another and more recent
Americanism 18 " static.” The best name
appears to the writer to be * strays,” for the
word exactly deseribes their vagrant nature,
and does not commit one to any opinion as
reg:mis their ﬂrigin, The much-used word

* atmospheric "' suggests that thev are
whollv dune to discharges of atmmphenr
Eiectrlr:ltv, and no doubt the word ** statie ™
13 intended to convev the same idea.
* Atmospheries 08, besides, a dreadfully
long word to have to write often. From
the point of view of brevity * X's ™ is the
best term, but it is not quite accurate. On
the whole, from the point of view of priority.
of accuracy, of freedom from ambigmty,
and of the absence of bias—not to mention
reasonable brevity—the writer favours the
term " stray ' as the best short term for a
natural electric wave-train, with *“ X" as
a good variant. The latter term may be
held to include, as * stray "' does not, the
noises caused by discharges of local atmo-
spheric electricity down the antenna.

Now, to the scientific mind, the chief
claim of stays to promptness of attention is
that nobody knows completely what they
are or whence they come. The study of
strays was begun by Popofl shortly before
the rise of practical wireless telegraphy. In
1895 Popoff made use of a long vertical
conductor (such as a lightning rod) in com-
bination with a coherer, in order to follow
the motions of lightning storma across the
country. A filings coherer was used, and
was automatically tapped back after
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registering the effect of each lightning stroke.
In 1898 Boggio Lera improved on Popoff's
apparatus as regards sensitiveness, and
arranged that feeble and strong disturbances
should be recorded separately. His ex-
periments with this apparatus in 1899
showed that the approach of electrical
storms was heralded by frequent operation
of the apparatus several hours in advance
of their arrival in the locality of the observing
station, and showed also that every visible
Aash operated the apparatus infallibly.
These results were confirmed in 1900 by
Tommasina using his ecarbon auto-de-
coherer. In 1901 Fenyi showed that the
thunderstorms occurring within 100 kilo-
metres of his station at Kalocsa, Hungary,
were all recorded by his coherers. Finally,
Turpain, in 1903, made a long series of
observations which proved the possibility of
utilising radiotelegraphic apparatus in the
forecasting of thunder weather for hours and
even days in advance.

But even when there is no thunder
weather recorded over the whole continent
of E'umf and the adjacent seas, X's may be
received almost perpetually by a receiving
antenna adjusted to a great wave-length.
This is quite a distinct matter from the
X's due to local atmospheric electricity
utilising the antenna as a lightning rod, and
different again from the hum or sizzle or
fizz caused by a white squall at sea or by
glow discharge to high peaks. These per-
petual strays are characterised by the fact
that they are heavier and more frequent,
in general, the longer the wave to which the
receiving antenna is adjusted, so far as haa
been tried up to the present. It is natural,
but it is not seientific, to jump to the con-
clugion that these strays are all due to
lightning strokes occurring probably at
great distances somewhere on the earth’s
surface, or possibly in the free atmosphere
between one bank of ivnised air and another.
This, however, ignores the possibility that
the source of the strays may be far outside
the earth. There is nothing unreasonable
in suppusing that the sun, let us say, may
send us occasional electric waves. For
example, in the colossal movements of
matter associated with the formation of a
solar prominenee—movements that appear
to take place with enormous velocities—
electric discharges may be brought about of
magnitude far transcending anything that

can happen on the carth. These would give
rise to electric waves which might reach the
earth in perceptible intensity and con-
stitute a proportion of our strays. On the
other hand, we must not forget that we on
the earth's surface may be protected by our
ionised atmosphere from these extra-
terrestrial waves. It is just such problems
as these that the British Association Com-
mittee has set itself to inquire into as soon
as they can persuade a sufficient number of
widely-dispersed observers to co-operate.
The exact method to be pursued in this
matter will be described fully in an early
snnouncement by the Committee.

Another and distinct inquiry which
urgently needs pursuing has regard to the
part played by the earth’s atmosphere in
causing variations in signal strength. The
laws of these variations, especially in respect
of their connection with weather conditions,
with the time of day, and with position on
the earth’s surface, require investigation.
The time of day has effects that include the
now well-known sunset and sunrise varia-
tions ; and, as regards the other points
mentioned, we only know at present that
the barometric height does affect signals,
and that the barometric height 18 associated
with geographical position in very definite
and remarkable ways. In order to learn
more we must have observations made
simultaneously at various parta of the world
and collated at a central office.

As has been said before, the Committee
13 bound to look very largely to amateurs
for the collection of data on these and
kindred subjects. But it has been a matter
of extreme gratification to the Committee
to find that the Imperial Navy and the
British Post Office each were willing to lend
a hand. Not only that, the Marconi Com-
pany also has, with most commendable
public spirit, promised to give its powerful
assistance to the Committee. Thus the
Committee can already make tolerably sure
that data will be collected by ships in every
sea ; and it is hoped that similar data will
before long be collected at many fixed
points of the globe. All these data will be
collected and analyszed by the Committee ;
and it will be disappointing indeed if great
additions nre not rapidly made to our
weientific knowledge of the problems that
have been raised by this great new branch
of engineering.
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Electromagnetic Waves employed
in Radio-Telegraphy'

By Prof. G. W. 0. HOWE
City and Guilds (Engineering) College, South Kensington.

¥ power be transmitted by means of
Innntinuﬁua current from one point to

another, not, as is usual, by two parallel
circular conductors, nor by & concentric
cable, but by two wide strips of thin copper
placed face to face and close together, both
the magnetic and the electric fields will be
approximately uniform throughout the space
between the strips in any plane section nor-
mal to the direction of transmission. For
this reason the consideration of such a trans-
mission line proves an excellent method of
approaching such conceptions as are in-
volved in Poynting's theorem and electro-
magnetic wave phenomena. Although this
method has its limitations it will be seen to
yield important results. After considering
the continuous current case, it will be shown
that by using the same transmission line for
alternate currents one is led to a
clear conception of the nature

If the strips are very close together H will
be constant in the space between them and
#zero elsewhere. The same is true of the
electric field, the strength of which is given
by the formula

E=e¢/d volta per centimetre.

H und E are evidently at right angles and
their product
, draie
HE= 1050
Now the power transmitted is te watts or
joules per second, and this power is trans-
mitted through the dielectric space between
the strips and not through the strips them-
selves, which merely act as guides. The
walls of a speaking tube act in very much
the same way in guiding the energy which is
transmitted ss sound waves.

of those gigantic electromagnetic
waves which, emanating from a
“ wireless " aerial, spread over the
earth in every direction. It will ,
be shown that some of the funda-

mental ideas commonly accepted

and taught in text-books on radio-
telegraphy are fallacious. )
Considering first the transmission *
of energy by meuns of continuous
currents, let ¢+ be the current n
amperes and ¢ the P.D. in volts. 1f the
resistance of the strips be neglected, the
latter will be constant from end to end
of the line. 1If b is the width of the strips
and 4 the distance between them, the
strength of the magnetic field between
the strips is easily shown to be
Halrs
= l_ulal

hl:ru-u Baction of Line ’
phowing Magnatic Fiald

M
t i '-._.;_L G ‘T‘
] -—— "\__g
3
© ./ -
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® .'._ = t
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Croas Beclon of Line
showing Eleciric Field
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The energy transmitted across cach square
centimetre of dielectric cross-zection will be

;:;= HE x i—?r joules per second,

Thus, at any point in space where there is
simultaneously a magnetic field, H, am:l_ an
electric field, E, at right angles, there 15 a
transmission of energy in a direction at right
angles to the plane of H and E, equal to

"'_it-r.-;d before 1he Blililh__.ﬁ.l-lnﬂltiull.
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i—:HE joules per second or watts, where E

is expressed in volts per centimetre. This is
Poynting's theorem. The relative directions
of H, E and the transmission of energy can
be seen from Fig. 1 to be represented by the
first and second fingers and the thumb
respectively of the left hand, set mutually at
right angles. -

If the line is opened at the receiving end
the current ceases and there is no magnetic
field, but only the electric field. If the line
is ghort-circuited the P.D. between the strips
falls to zero, and with it the electric field,
leaving only the magnetic field. In neither
ease, however, is there any transmission of
energy. For energy to be transmitted the
electric and magnetic fields must exist simul-
taneously in the same space, and must be, to
some extent, at right angles to each other.
This is an important point often overlooked
when considering the nature of the electro-
magnetic waves by which energy is radiated
from an antenna we shall return to 1t
later. 1

The inductance of the line per centimetre
of length—that is, the flux produced in the
space between the conductors by umt

current—is evidentl}r-'i% absolute units, or

%: henries.

The capacity between the strips per centi-

metre of length is ;— absolute units, or

%-ﬁﬁ, farads if the dielectric is air.

We shall now assume that the dynamo or
battery is replaced by an alternator with &
frequency of ~ cycles per second, and that
the load at the far end of the long line is
non-inductive. Every centimetre of the
line has a certain indoctance, L, and a certain
capacity, K, the values of which we have

ol L L)

. Fo L

just seen. The actual line could be replaced
approximately by a number of inductances
and condensers arranged as in Fig. 2. The
conductor resistance and the leakage are

both assumed to be negligible. A vector
diagram can now be built up by assuming a
eurrent through the non-inductive load and
gradually working back along the line in the
usual way. The vector diagram is greatly
simplified, however, if the resistance, r,
constituting the load at the end of the line,
is made equal to 4/L’'K. (This ratio is a
very important characteristic of the trans-
mission line ; it 18 sometimes called its surge
impedance. By German writers it is called
ita * Wellenwiderstand "'—i.e., wave-resist-
ance.)

1f r=+L/K, the vectors of both current
and voltage maintain a constant length—
that is, an ammeter placed anywhere in the
line will give the same reading, as will also a
voltmeter connected between the lines at
any point. In addition to this the two
vectors will be in phase at every point.
This can be readily seen from a consideration
of Fig. 3. If ¢ be the root-mean-square
current at any point, the voltage drop per

N N

D
Feo. 3.

centimetre at that point will have a root-
mean-square value of wli (w=2-), and
will be 90 degrees out of phase with the
current. If ¢ be the P.D. between the lines
at any point, the capacity current per centi-
metre at that point will have a R.M.S.
value of wKe, and will be 90 degrees out
of phase with e. For the current and voltage
vectors to maintain a constant length and
rotate together it is obviously necessary that
mEE;"'I:EmLI-I-"E,

Since e/i=r,this is equivalent to r= /L /K.
With a load of this value the energy is
absorbed as fast as it arrives, and there is no
reflection back alonz the line to cause
stationary waves. The result is just the
same whether the line is short or long. At
those points along the line where the current,
and therefore the value of H, is &8 maximum
at any moment the P.D., and therefore also
the value of E, will be a maximum at the
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same moment (Fig. 4). The rate of energy
transmission in watts per square centimetre
is given at every point, at every moment, by

the formula JOHE.
{r

If the non-inductive load be replaced by
a choking coil of negligible resistance, or by

the

8 l:undan;e: o Jomeeh;
voltage and current vectors will be 90 degrees
out of phase, not only at the end, but all

with negligible losses,

along line. This is easily proved, be-
cause the voltage drop is at right angles to
the current vector and the capacity current
is at right angles to the voltage vector at
every point. The current in the line at any
moment i 8 maximum when the P.D. is
zero, and vice versa, so that we have alter-
nately a storage of magnetic energy and a
storage of electrical energy, but no resultant
transmission of energy. In this case we
have stationary waves on the line,

Returning now to the case of the non-
inductive load, the velocity of the wave along
the line is easily found from Fig. 3. The
inductive dro r centimetre 18 wli ; for a
length | the drop is wlil, and this is set off
around the circumference of the circle des-
cribed by the vector e. If we take such a
length along the line that wlil=2=e, we
arrive at & point where the phase is the
game as at the end ; this value of | is there-
fore the wave-length A.

Hence,

N T 1

old wvKL ~vEKL'
and the velocity of the wave
1 -
VKL
Substituting the values of K and L, we
have
1

,v’ b 'i'rri 1
ded b 9x10®
Hence, the electromagnetic wave travels

alony the line with the velocity of light.
We have seen that the ratio e/i 1s constant

=N, =

=133 10%m. per second.

all alonz the line and equal to VL/K;
therefore, Le_Ke

=, that s

the total

energy in each cubic centimetre of the
dielectric space 18 at every moment equally
divided between the magnetic and the
electric fields. The total energy in 1 cm.
of the line is Ke', , where e, is the in-
stantaneous value of the P.D., and the
average value of the energy per centimetre
is Ke*, where ¢ is the R.M.B. value of the
P.D). This energy is being transferred with

. 1
the wveloeit =
Yeloe] ? L 4] 1,.""

-, and the amount of

energy arriving at the far end in & second
will be

Ee'x

1 _ K &,
v"I_EL_EH '\/I—‘_-E joules.

The electromagnetic waves in the space
between the two strips are of the simplest
possible type—viz., plane waves. If the
two strips are made several hundred miles
wide and several hundred feet apart, and if
the lower strip is replaced by the earth, no
essential change is made in the nature of the
waves ; it is simply a matter of scale. We
should then have sweeping over the surface
of the earth plane electromagnetic waves.
In many problems connected with radio-
telegraphy it has been assumed for the sake
of simplicity that the waves employed are
of this type.* It may be objected that, in
the case of radio-telegraphy, we have not a
transmission free from loss with a non-
inductive load of a certain definite value at
the far end. In the theory of the propa-
gation of telephone currents it is a well-
known and easily proved fact that for a
long line in which the energy is dissipated
before it arrives at the far end, where it
might otherwise be reflected, the apparent
impedance of the line is equal to + 1Y,
where I=R 4 jwli is the impedance ol umt
length of the line and Y=0 +juK is the
admittance of unit length (G is the reciprocal
of the imsulation resistance, 7=+ —1 and
w=2rr). If R and G are small compared
with ol and wK, the apparent impedance
of the line will be simply  L/K, and the
current at the sending end will be in phase
with the applied P.D. so that the line

" :-"'.al-m-u-:-l-. “ Anpalen der Physik,” 19007, Vol. XXIIL
P Bt

i TkI oClT r ke
FE%S ] i AT
II.II LI _.II I P TR
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appears to be non-inductive, Thia will also
he true if R/L=G/K, which is the con-
dition for Oliver Heaviside's distortionless
transmission line. In
the case of radio-
telegraphy the damp-
ingis small especially
over the sea, and we

489

This want of agreement is entirely re-
moved by making “the height of the upper
disc above the lower vary directly as the

CALCULATION OF THE ANGLE ¢ BETWEEK THE CONICAL Bunmnx AXD

THE EARTH.

make little error in
assuming that the
current and P.D., or,
as we must say if we

refer to the space
between the conduc-
tors and not to the
ronductors themselves, the magnetic and
electric fields are in phase.

We can, however, approach much more
closely to the actual m«Eu-mlﬂgmphic waves
by assuming that the two parallel strip con-
ductors iate from the alternator in all
directions. The upper strip now becomes
an upper disc and the lower strip a lower
disc, or merely the earth, while the alternator
is imagined to be connected between the
centres of the disca. All round the edges of
the discs, which we imagine to be of enormous
diameter, we can assume a non-inductive
load of the correct value to be uniformly
distributed, or, more in accordance with
facta, the resistance of the lower disc (the
carth) may be assumed to dissipate the
radiated energy so that none ever reaches
the limits of the discs. The transmission
will, however, be no longer perfectly distor-
tionless, unless we sssume that the leakage
bears the necessary relation to the resistance,
but this is a point of minor importance.

The magnetic flux will be distributed con-
centrically around the generator in alternate
belts in opposite directions, there being no
flux except between the discs. Paasing out-
wards from the centre of the disc one would
pass through successive belts of current
flowing alternately radially outwards and
radially inwards. At every point in either
disc there is an alternating radial current.

The radiation of energy is in this case
strictly cylindrical, but 18 otherwise iden-
tical with the radiation from a * wireless "
antenna. The electric and magnetic fields
in the neichbourhood of the lower dise are
identical in their nature with those near the
earth, but the variation with the distance
from the generator is different.

Fua. b.

digtance from the centre, or, in other words,
by replacing the upper dise by an inverted
cone, as shown in Fig. 5. The alternator ia
connected between the apex of the cone and
the point of the earth almost in contact with
it. Thissu ititious arrangement not only
gives a radiation of electromagnetic waves
almost identical with that of wireless tele-
graphy, but at the same time lends itself to
very simple calenlation. Contrary to the
case of the two parallel discs, the inductance
per radial centimetre of this mew multi-
directional transmission line is constant—i.e.,
independent of the distance from the origin
—as 18 also the capacity per centimetre. In
this respect the inverted cone arrangement
iz similar to the ordinary telephone line or
the two flat strips already considered, and
leads to the same simple formul® and the
same vector diagrams.

To calculate the inductance per radial
centimetre we have to find the flux per radial
centimetre when unit current flows steadily
outwards in the cone and returns radially to
the centre of the lower disc. Let a he the
angle between the cone and the lower disc,
x the distance from the centre, and 4 the
distanre between the cone and the earth,
measured along the circular are, then d=ar.
The length of the masmnetic path is 27, and

the flux per radial centimetre for unit current

in ;:i—ﬂu. and the inductance per centi-

metre is, therefore, 2a .10 henry. The
capacity per radial centimetre 13 obviously
that of a plate condenser with plates of area
2xr, aepnrate—d a distance d, which is
1
fd.
2ax 900,000 "

o

2wr

el 1 absoliits unita, or
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Hence, apart from damping, the current
and the P.D. will vary from point to point
exactly as in an ordinary telephone line with
these values of inductance and capacity per
unit length. The strength of the electric
field E at anv point i3 found by dividing the
P.D. at the point by the distance between
the cone and earth, which wvaries as the
distance from the generator. Now we have
already proved that, apart from damping,
the P.D. has the same amplitude all along
the line, hence the strength of the electric
field E will vary inversely as the distance
from the centre. Again, since the length of
the magnetic path varies directly as the
distance from the centre, the magnetic field
strength H must vary inversely as the
distance. This agrees with the results ob-
tained for the radiation of electro-magnetic
waves from a Hertzian oscillator or antenna.
It is seen, therefore, that, taking the earth
as the lower disc and replacing the upper
atmosphere by the perfectly conducting
inverted cone, a system of electromagnetic
waves 18 generated and propagated, and
these waves are identical in their nature and
properties—at least, in the neighbourhood of
the earth—with those electromagnetic waves
employed in radio-telegraphy, and vary in
intensity from point to point on the earth's
surface in exactly the same way. This radia-
tion cannot be called cylindrical, but is
essentially spherical, the wave fronts being
approximately ions of spheres.

Although this supposititious arrangement
gives the correct values of E and H, near the
surface of the earth, this cannot be so for
the upper atmosphere, where, instead of
ending normally on an upper conical surface,
the electric field forms loops asshownin Fig. 6.

If one is merely considering the question
from & qualitative point of view, the slope of
the upper conical surface i3 immaterial. To
make quantitative caleulations, however,
the angle must be so chosen that the total
amount of energy in the advancing wave

bears the same relation to the values of H
and E near the earth’s surface as it does in
the actual radio-telegraphic wave. The
correct value of this nugﬁz is easily caleu-
lated. On the assumption of a perfectly
conducting flat earth, the strength of the
electric and magnetic fields at the earth’s
surface due to a vertical aerial ia given by
the following cquation® :

E=H= _Elllmn::. Eﬂﬂ(qﬂ.’— u:)

10 - ’
where 1, 18 the maximum aerial current in
Amperes,
w=2r ru,

r=distance from aerial in centimetres,
and v=velocity of light in centimetres per
second.

Therefore, E, =H__ ='§ c.g.. units,

_ 601y,

or K. =lma 300 . yolta

e b T
per centimetre,
Again, the total power radiated from a ver-

tical aerial is °) I* orgs per second, where

I is the amplitude of the antenna current in
electrostatic units. Putting the current in
amperes and v=23x 10", we have
ﬂﬁl el f!’.l._l. :1{_9_}ﬂu ergs per second
maz, WAHS
=36-6 1%, 5 Watts,

Now in the eupposititious case of the
inverted cone and the perfectly condncting
lower dise, the amplitude of the total radial
alternating current is the same at all dis-
tances from the centre, and the length of the
magnetic Ent-h is 2xz. The strength of the
magnetic field at a distance z will therefore
be 4o |

Pz 5

and the electric field

A/l
F_P.]}._'VE
T d  Tax

I 7S i
U T
v e ox1on

“Theorie der Elekiricitit,” Val. 1L
. A ;
! Abrahuem, foe cif., po B04.

* Abrabei,
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and E,.,_=f:]im,_
(Note—H_, =E_,, if the latter is ex-
pressed in electrostatic units.)

Now the apparent resistance of our trans-
mission line is /LK, and the power sup-
plied to it by the alternator, and therefore
transmitted along it is

Ve, \/% =17y ¥ 0o watts.

volts per centimetre,

In the case of the actual aerial the power
radiated is 36-6 4%, ,, watts. Hence, for
the radiated power to be the same in each
case, we must have
60a=236-6, or a=0-61=235 degrees.

This angle can be found in another way
without considering the apparent resistance
of the transmission line. We have seen that
by Poynting's theorem the power trans-
mitted across a square centimetre is equal to

1“ H . E watts. The maximum power per
w

square centimetre will therefore be

1'] imu. Eﬂ ‘-]-ll-_-. I] 1..L"lll-

b e SR
and this will be the radiation at any point
at the moment when H and E have their
maximum values at that point. Since both
H and E vary according to a sine law, the
wverage rate at which energy is transmitted
across each square centimetre is equal to

%
half the maximum—viz., 39';';:'—“ watts,

The total radiation is

% |
&r;l"_i % 2wk W ax =1") y 5 ¥ 60a watts,

as found by the other method.

Hence, if the arrangement of inverted cone
and lower disc is to give a correct represen-
tation of the actual radio-telegraphic waves,

as regards both H and E and the total
radiated energy, the angle a cannot be such
& small angle as in Fig. 5, but must be
exactly 356 degrees, as shown in Fig. 7.

It will be evident from the foregoing, and
especially from Fig. 4, that the vertical
electric field is & maximum at any point at
the same moment that the magnetic field
at the same point is & maximom. The
writer has found that there is & preva-
lent idea that the successive bands of
vertical electric flux sweeping out from
the antenna with the velocity of light
allernate with bands of magnetic flux.
This is not so; the electric and magnetic
fields occupy the same space at the same
moment, and the successive bands are
wﬂamte:d by spaces in which both H and E
fall simultaneously to zero. This is omly
true, however, if we avoid the immediate
neighbourhood of the antenna. The current
in the antenna, and therefore its magnetic
field, are zero at the moment when the P.D.,
and therefore also the electric field, are ap-
proximately at a maximum. It is impor-
tant to notice, however, that if the current
snd P.ID, were exactly 90 degrees out of
phase, the antenna oscillation would be
wattless, and there could be no radiation of
energy. The radiation has a similar effect
to the introduction of an additional resist-
ance in the antenna, and constitutes the
useful load on whatever may be used to
maintain the oscillation. In the immediate
neighbourhood of the aerial there are power-
ful magnetic and electric fields, which are
nearly 90 de out of phase, and which
produce, for the most part, an oscillation, as
distinet from a transmission of energy. It is

-only the components of H and E that are in

phase which can:cause & transmiseion of
energy, and the‘ other components are
negligible beyond & certain distance from the
antenna.

If there were no radiation the
antenna could be represented by an

equivalent inductance, capacity and
resistance forming & closed oscilla-
tory circuit, as in Fig. 8, where I is
the epark-gap circuit and 11 the
equivalent aerial circuit. In Fig.
B a new cause of damping can be
introduced into circuit 11 byopening
the switch s, viz.. a transmission line,
which, if infinitely longand free from
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losses, acts exactly as an additional non-
inductive resistance in the circuit. Here it
i8 evident that a part of the oscillating energy
is now transmitted away along the line and

o {2“

Fua. B

that in this line current and P.D. are in phase.

As 8 striking example of the prevalence of
the idea that the electric and magnetic fields
succeed one another alternately at any given
point, it may be mentioned that in the first
edition of Professor Fleming's *“ Elementary
Manual of Radio-telegraphy,” the fourth
chapter, dealing with electro-magnetic waves,
Was permutaeg with this fallacy, as the
i+|:-lll:|-1lri.n1cgl quotations show. (This has heen
corrected in the second edition, published
three years ago.) * At the same point in
space the electric component i8 & maximum
at the instant when the magnetic component
is zero and wvice-versa ; in other words, the
two vectors differ 90 degrees in phase,” and
again, * we should detect these regions of
magnetic flux and electric strain alternately
succeeding one another at that place.” Ttis
interesting to notice how this view was given

the ap e of mathematical support.
The two fundamental equations are :
dH_ 1 J4'H
and dE_ 1 d4'E
N

where z i3 measured in the direction of pro-
pagation. The error was then made of
taking &s their solutions ;

E=E_ain2ﬂ(i—,},)

z f
H=Hnm2n(£—T)
which, of course, supports the view that E
and H are 90 degrees out of phase. The use
of the #ine in one solution and the cosine in
the other is quite arbitrary, however, and in
order to satiafy the equation

dH__dE
# di  dz
the same function, sine or cosine, should be
used in the solutions for E and H.
The physical meaning of this is easily seen

and

from Fig. 9, which represents the values of
H and E at various distances from the
source at any moment. The arrow shows
the direction of propagation. At A the flux
through the EII'.'I.HEI stationary rectangle is not
changing, while at B the rate of change is a
maximum. The E.M.F. or the line-int-ﬂge'ml
of E around the rectangle is zero at A—i.e.,
the value of E is the same along each of its
vertical sides—whereas at B dE/dz 18 &
maximum. Hence H and E are in phase.
The same i8 true in & sound wave. Our
sending antenna is here replaced by an organ
pipe in which we have stationary waves,
with a stationary diatribution of pressure at
one mnment, succeeded after a quarter of a
cycle by an equal-pressure distribution of
velocity, The maximum velocity occurs at
points a quarter of & wave-length away from
the points of maximum pressure. When
sound waves travel through space, however,
the conditions are different: the compres-
pional waves are in phase with the velocity
waves, 1.e., the air particles which have the
MAXIMUM COMpTession Or MAXIMUm rare-
faction at a given moment are those which
are moving with the greatest velocity.
Returning now to the electromagnetic
waves travelling over the earth’s surface, we

have seen that the calculated strength of the

clectric field near the surface is 60i/z volts
per centimetre, where 1 is the current in the
sending antenna. This field ia normal to the
surface—i.e., it 18 a vertical field. These
results are confirmed by experiment if the
distance from the sending antenna is not too
great. The distance at which marked dis-
crepancies appear depends on the wave-
length employed and especially on the nature
of the earth’s surface. These discrepancies
are to be expected becanse we have made
three assumptions :

(1) That the earth is a perfect conductor,
whereas dry soil might he better described
as & poor insulator ; (2) That the earth is J
flat ; and (3) That the atmosphere is nf:
perfect and uniform dielectric at all heights."|
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The Goldschmidt Wireless Patents

Acgquired by the Marconi Company—Important New Concessions

N extraordinary general meeting of
AHarmni’u Wireless Telegraph Co.,

Ltd., was held on October 4th for
the purpose of submitting to the shareholders
a resolution authorising the increase of the
company's capital by the creation of a
further 500,000 Ordinary shares of £1 each
to rank pari passu with the existing 750,000
Ordinary shares except as regards dividends
declared for the period of the current year.
This resolution was passed unanimously, and
subsequently confirmed at the further meet-
ing held for that purpose on October 20th.
The directors of the company decided to
make an immediate issue of 250,000 of the
shares and offer them to the shareholders at
the price of £3 bs. per share. Of the re-
maining 250,000 shares part will be issued for
cash in connection with the arrangements
which have been made with respect to the
shares to be acquired in the Cie. Universelle
de Télégraphie et Téléphonie sans Fil of
France, and the balance for the present will
remain unissued.

Mr. G. Marconi presided over the meeting
and moved the resolution, which was
seconded by Mr. G. C. Isaacs, who made an
important statement in regard to it.

Important Concessions.

The recommendation to increase the
company's capital did not come as any
surprise to the sharcholders, for it was
general knowledge that wireless telegraphy
had become a very important industry not
only in this country and in Europe, but in
nearly every country in the world. It is
destined to play a very important part in
the future telegraphic business of the world,
and shareholders were aware that the policy
of the Marconi Company aimed at conducting
that telegraphic business for its own account
wherever it might be possible.  Considerable
progresé has been made in that direction in
recent timer, and a number of important con-
cesgions have heen secured, which will pro-

vide to the company the means of organising
telegraphic services with some of the busiest
commercial centres of the world. Negotia-
tions are pending with other countries, and,
said Mr. ca, they had every reason to
believe that they would be brought to s
satisfa conclusion in the near future.
To fulfil the terms of the concessions and
create such telegraph services a number of
stations have to be built, requiring a sub-
stantial expenditure. As each station is
opened and a satisfactory telegraphic service
conducted, for which he thought they could
safely rely upon their acientific advisers and
engineers, an additional important, regular
and continuously increasing revenue would
accrue to the company.

To illustrate the scope for wirelesa tele-
graphy, Mr. Isaacs said :

* Additional and cheaper means of com-
munication between all the busy centres of
the world, together with the ever-increasing
commerce, should add very considerably to
the sum which is to-day expended upon the
world's telegraph messages. I think I am
right in saying that the money expended
yearly for telegraphic communications across
the seas is already sufficient to pay satis-
factory dividends upon a capitalisation
which I believe exceeds £100,000,000 ater-
ling, independently of the increase which
may be reasonably expected through the
advent of wireless telegraphy and the general
development of the world’s trade ; and when
we shall have completed the work which lies
before us, and secured, if only a small share
of the telegraph business, it should prove
sufficient to enable us to earn substantial
dividends upon what I think we shall be
able then to regard with our million and &
half sterling a8 & very moderate capitalisa-
tion, considering the extensive telegraph
routes which we shall control. Given
efficient management of our company's
affairs during the next two or three years, I
am confident we shall then find that we own
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one of the biggest and most important in-
dustries in the world, capable of holding ita
own against any competition, and furnishing
remunerative returns to those who have
supplied the capital and aided in the creation
of an enterprise carrying the name of one
with whom we are all proud to be asso-
ciated.”

The remainder of Mr. Isaacs’ statement
concerned the acquisition of the Gold-
schmidt patents. said :

“You will have learned also from the
circular sent to you that we are acquiring a
large number of shares in the Cie. Universelle
de Télégraphie et Téléphonie sans Fil, which
company owns the rights throughout the
world, with the exception of the interior of
Germany, of Dr. Goldschmidt’s high-fre-
quency salternator and his other wireless
patents. 1 wish to say a word or two to
you with reference to these arrangementa in
order that theremnaha no minunderutanﬂ.inig.
The Cie. Universelle de Télégraphie et Té

honie gans Fil is & company registered in

ance with a subscribed capital of 10,000,000
franca, in 100,000 shares of 100 francs each,
and 100,000 Parts Bénéficiares, or founder
shares, which participate in the profits to the
extent of 45 per cent., thus making the
capital equal to nearly 20,000,000 francs, or
£800,000. This capital was subscribed by a
few important and very influential persons,
who wield considerable power in certain
countries abroad. Their board is composed
of men of eminence and ability in France,
Germany, and this country, and their sup-
port of the Goldechmidt system, no matter
what might be ita merita—and upon this
subject I ehall have a word or two to say
later—represented a serious menace to our
programme in certain countries. We did
not fear their competition, but we were
anxious that they should not prevent or
delay our obtaining certain concessions to
which we attached the utmost importance.
The company is in possession of
some 7,600,000 francs, or £300,000, in
liquid capital, and therefore in this
respect also carried no small weight in
the foreign countries to which I have
referred.

“ From every point of view—and in using
these words I mean to cover something more
than the interests of our Company—it
appeared to your directors to be of the

utmost importance that we should assure
the telegraph services which are embraced
in our programme becoming an English
enterprise under the control and direction
of an English company. These are some of
the considerations which induced us to
make the arran nts we have made with
the Compagnie Universelle de Télégraphie
et Téléphonie sans Fil. We are satisfied
with the conditions we have obtained, and
believe we have entered into transactions
which will prove beneficial to the Company.
All the shares in the Compagnie Universelle
de Télégraphie et Téléphonie sans Fil which
were previously held in Germany pass into
our hands, and all the German directors
retire from the board—a consideration of no
small importance in France, and one which
we hope will enable the Compagnie Univer-
selle, who will also probably hold the Mar-
coni long-distance licence for France and
the French colonies, to secure the whole of
the important business in wireless telegraphy
which is comprised in the programme of the
French Government. It is probable that
the Goldschmidt patents for the rest of the
world will become the property of the

Marconi Company.”
The Goldschmidt High

Frequency Alternator.

“ Now with regard to the Goldschmidt
high frequency alternator, this is an ex-
tremely glwer machine for the generation of
continuous waves. It has been erected in &
station mear Hanover which Mr. Marconi,
one of his ablest engineers, and I wvisited a
few weeks back. There is t merit in
the invention, and Professor m&dmhnﬂdt is
nodoubt a very able engineer. But it should
be understood that he has not invented and
does not claim to have invented a system of
wireless telegraphy, but a machine for the
generation and utilisation of continuous
waves. The station in Hanover ia well
designed, and of great promise ; it has sue-
ceeded in sending across the Atlantic signals
and even messages, but, as we have told you
on frequent occasions, there 18 a great
difference between sending signals and
messages and conducting a continuous tele-
graphic commercial service ; and the Hano-
verian station, in our opinion, without the
assistance, experience, and patents of the
Marconi Company, is still a very long way
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from being able to conduet such & service.
In saying this I do not want to be under-
stood to be taking from Professor Gold-
schmidt one whit of the merit to which he
is entitled—on the contrary, his is the only
method other than those of the Marcom
Enmpnu}r of which we have any knowledge,
which, in our opinion, has any prospect of
success ; but it is natural that a long period
of tests, experiments, and further inventions
would be necessary with Professor Gold-
schmidt, as they were with Commendatore
Marconi. However, there were many con-
siderations which caused us to make the

arrangements we have, some of which I
have already referred to."”

The Hmu:.nf Commons Committee
and the Company.

“ There ia one about which I must say a
few words. We have had, as you know, a
Select Committee of the House of Commons
and an Advisory Committee composed of
scientific men. That Committee reported
that the Marconi Company alone was able to
carry out the Government work at the
present moment, but it nevertheless spoke
of Professor Goldeschmidt's machine in words
which would have served the Compagnie
Universelle as & certificate with any foreign
Government, and consequently provide the
means of seriously impeding, f not dama-
ging, this Company’s pro me. It would
have been little or no satisfaction to us to see
the Cie. Universelle obtain a contract or a
concession abroad, and fail two or three
years later to fulfil it ; for even though it fell
subsequently to us to carry out, it would not
have compensated us for the delay or the
prejudice we should have suffered meantime.
These are considerations of importance which
obtain to-day, but in a very short time, we
hope, they will no longer exist ; the im
tant foundationa of our business will have
been securely laid, and no interference with
our programme can then arise.

“ It has been stated that one of the
reasons which induced us to enter into this
transaction was that the station at Hanover
had succeeded in  transmitting wireless
messages to Tuckerton, U.S.A,, at & regular
rate of 100 words per minute for hours at &
stretch. There is not an atom of foundation
for that statement, for no better reason than
that the Hanoverian station has not done

anything of the kind, nor anything approach-
ing it. It hes also been said by a paper,
which is usually more accurate in its state-
ments, that Lord Parker's Committee re-
ported that the future is likely to belong to
continuous waves, which is the Goldschmidt
and not the Marconi system, whereas what
in fact the Committee reported was that the
only continuous wave machine which they
had seen tried with success over long dis-
tances was the Marconi continuous wave
machine. A good deal more has been written
upon this subject, mainly with the object
of attacking the Government in connection
with the contract for the Imperial stations,
but these are matters which do not concern
us—they are political, and the Marconi
Company has no politics.”

Continuous and Non-Continuous
Waves,

“ But when the public is told, as one paper
has told them, that the nation's interests
have been eacrificed, I for one protest, for it
would seem to me that the course we have
taken will prove to be of very marked
advantage to the nation, and that for the
following reasons. We do not know, and
nobody yet knows, whether continuous
waves will be able to do a continuous long-
distance commercial service. If they can,
will they prove superior in any way to the
non-continuous waves | Those who have no
experience of long-distance wireless tele-
graphy may be willing to express their
opinions, but Mr. Marconi and his engineers
who have such experience decline to express
themselves. Before doing so they wish to
see what we are about to do—namely, work
the continuous and non-continuous waves
side by side across the Atlantie, and compare
them at all times and in all weathers.
Similarly, we shall be able to test the Gold-
schmidt continuous wave machine, and com-
pare it in every respect with the Marconi
continuons wave machine. If the con-
tinuous wave prove to be uup#nur to the
non-continuous, we shall be in a pﬂﬂltmn to
decide which of the two machines is the
better ; we shall preserve an absolutely open
mind, and adopt whichever offers the greater
advantage, and Mr. Marconi will be the
first to insist upon that course.

* Should the Goldschmidt machine prove
the better, the nation will have the benefit
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of it under the contract with our Company
without any extra coat, and without having
run any risk whatsoever. Had the arrange-
ment which we have entered into not been
made, the Government would not have had
the opportunity of such a comparative test,
I:-ut- if it had, does anybody suppose, if the
riority proved to be wlell: the Gold-
mxdt machine, that the German and
Frenr;h interesta would have becn willing to
furnish it on any better terms, if as good,
as those entered into with this Company ?
The Government has dealt with an English
company ; if the foreign machine prove of
advantage, the Government still get the
benefit of it through an English company.
Is that how the nation's interests have been
sacrificed ¥ And, again, if the Goldschmidt
machine prove to be of the value that some
contend, and markedly superior, as it pleases
others to say, to the Marconi machine, the
commercial wireless telegraph business of
the world would have been in the hands of
foreign companies, whereas by our arrange-
ments it will be in the control of an English
company. Is that a sacrifice of the nation ?
say no more upon that subject. I
hope I have said enough to convince you
that whether the Marconi continuous wave
machine, or the Goldschmidt continuous
wave machine, or the combination of the
two, prove the best in wirelesa telegraphy,
the Marconi Company will possess them all,
and under the contract the nation will have
the benefit of them.”

PORTABLE METEOROLOGICAL
STATION.
T the recent French Army man-

A ceuvres an interesting adjunct to the
aviation corps was a motor-car ingeni-
ously fitted up with apparatus for the
observation of meteorological conditions. It
was used to give the military aviators
serviceable indications regarding the direc-
tion and velocity of the wind at different
altitudes up to about 10,000 ft.

Comprised in the apparatus are :—{1) Two
instruments called  dhéodites,” which are
used in conjunction with a telescope for
observing the angle of elevation of a small
pilot balloon, and which enable graphs of the
speed and direction of the wind to be issued

within & quarter of an hour of the time of
making the observation; (2) several pilot
balloens and cylinders of hydrogen for
inflating them ; (3) & ppeumatic mast, which
can be run up to a height of 75 ft., and which
serves to carry an anemometer and also acts
as a receiving antenna for wireless tele-
graphy, the wireless weather reports being
thus received from the Kiffel Tower ; (4) two
kitea with winders and about 14,000 ft. of
steel wire; (6) the usual instruments for
meteorological observations, such as hygro-
meter, barometer, and anemometer ; (6) a
dynamo ; (7) an instrument for determining
the velocity of the clouds; (8) a writing
table ; and (9) a poneumatic mﬂnt«:.-r

The engine of the car is used to actuate
the winders, run the dynamo, and work the
pneumatic inflator when the mast is being
erected.

SAILORS AND WIRELESS,

N emergency committee meeting of the
Executive Council of the nﬁaﬁunnl
Sailors’ and Firemen's Union of Great
Britain and Ireland was held at Mantime
Hsall on October 14th, at which, according
to reportsa appearing in the Press, it was
decided to consult the members as to
whether they would be prepared on and
after May lst next year to refuse to engage
on BNy ocean-going cargo vessels unless they
were equipped with wirelesa telegraphy.

The council, it 18 added, were con-
vinced that, but for the fact that the
Volturno and the ten rescuing vessels were
equipped with wireless, the whole of the
lives on the VFolturno would have been lost,
and were of opinion that many lives that
are now lost on cargo vessels could be saved
under similar circumstances were all vessels
fitted with wireless.

At & meeting of the Institute of Radio
Engineers (New York), held on October 1st,
at Columbia University, Mr. Roy A.
Weagant, Engineer of the Marconi Wireless
Telegraph Co. of Americ:, read a paper
entitled ** SBome Recent Radio Sets of the
Marconi Company.” The paper discussed
the design and construction of modern
efficient quenched spark apparatus.
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Modern Wireless Apparatus

The Marconi Shurt—Range Multiple Tuner

The installation of wireless telegraphy on cargo vessels, and even small tramp steamers,
has necessilated the design of special insiruments, a form of which is described below.

we are concerned with vibrating bodies

or systems of any kind we find ourselves
confronted with the phenomena which are
generally described by the term * reson-
ance.”” This term was originally coined in
connection with certain effects noticed in
acoustics, but, ite real significance being
dynamical, it has
been i
and extended. In
wireless tele-
graphyitis known
as “ tuning.” A
receiving circuit
consisting only of
an aerial with a
magnetic detector
ronnected be-
tween it and the
carth would not
he of very much
use in actual
practice. It is
necessary also to
introduce  some
means of varying
the time-period of
the eircuit, in
order to place it
in resonance with
the frequency of
any  particular
transmitting station with which it may be
desired to communicate. In 1908 the
‘ gtandard "' Marconi multiple tuner was
designed. This instrument contains the
inductances, capacities, and coupling ar-
rangements uired in & tuned receiving
station. The whole is included in a case
little over a foot long, and on the outside of
which are dials indicating wave-lengths and
other measurable quantities such as induc-
tance by coupling directly. Since that

IH all departmenta of physics in which

—

r—-—-.-—-r.--—-—-.—.—--.-.-—- = == =

Fig. 1.—Dxiagram of Conneciions

The principal

time, however, the range of applications for
wireless telegraphy has considerably in-
creased, and with it has grown the demand,
for certain purposes, for smaller instru-
ments. The successful development of the
}-kw. marine set is in the main respon-
sible for the production of the short-range
multiple tuner which forms the subject
of the present
article.

The Marconi
multiple tuner is
the outcome of
many years' ex-
perimental work
and experience,
both in regard to
the scientific prin-
ciples in‘i’ﬁﬂ:’]ﬂl]
and the manner
in which they
have been carried
out, the electrieal
and mechanical
design being such
that, while the
instrument fulfils
its functions
accurately and
easily, it will
stand severe
climates and com-
paratively rough
usage. function of the
instrument 18 to “ tune” the receiver
or render it immune from interference
from other stations; but it may also be
used for measuring the lengths of the
received waves.

The design of the instrument is such that
it is completely protected from all electrical
discharges, and is adequately insulated
wherever required, while all switches and
contacts are of the most substantial charac-



ter and easily accessible for cleaning.
Further, it is strongly constructed, and all
electrical connections are carefully soldered
s0 that it is unaffected by the severest
vibration. The general appearance of the
mstrument is shown in Fig. 2 and a com-
plete diagram of the connections in Fig. 1.
The whole instrument fits into a plain wooden
travelling case, measuring approximately
| ft. 2 in. by 9 in. by 11 in. high, and is
suitable for all wave-lengths from 250 to
150 metres,

The instrument contains two separate
cireuits, which are known as the aerial and
detector cireuits, the former being so called
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of this the whole of the tuning circuits may
be cut out.

When in use the tuner is on a table in
front of and close to the magnetic detector.

The terminals in the tuner marked
“ Detector " are connected up by short
pieces of wire to the primary terminals of
the magnetic detector.

The aerial and earth should be connected
to the terminals of the tuner marked
“ Aerial " and “ Earth " respectively.

By turning the micrometer spark-gap
screw (left-hand thread) until the contacts
meet, then turning the serew back one

complete turn, a gap of about one-hundredth
of an inch is obtained.

With the change-over
switchonthe * Stand-Bi "
gide the aerial is now con-
nected directly through
the aerial tuning con-
denser and inductance
and the magnetic detector
to the earth, and the ope-
rator will hear any station
that happens to be work-
ing. Unless the aerial

" is very long, the aerial
tuning condenser is kept
“ shorted "' while * stand-
ing bi."”

When the signals are
heard from the station
with which it is required
to communicate, it 1s
necessary to adjust first

Fig. 2. Short-Range Multiple Tuner

because it passes from the aerial through
the aeral tuming inductance, tuning con-
denser, and inducting coil to the earth. The
detector eircuit consists of inductance in
series with the detector tuming condenser
and the detector. Both the aerial tuning
inductance and the condensers are adjustable,
and by this means the circuits can be tuned
to the received wave-length. The oscilla-
tions in the aenal circuits then induce
oscillations in the detector eireuit.

The instrument 1s further fitted with a
micrometer spark-gap and shunt inductance,
connected between the aerial and the earth
terminals to prevent the accumulation of
any electrostatic charge in the aerial.

A change switch is provided, and by means

the aenal tuning induet-
ance and then the aerial
tuning condenser till the strongest signals
are obtained.

The intensifier handle should be set to
90°, and the change switch thrown over to
“Tune,"” and the detector tuning condensers
varied till the best signals are obtained. It
is then that the aerial tuning condenser
should be again adjusted to give the strongest
signals, and if interference is found, the
intensifier handle should be adjusted to a
smaller value, and the condenser again
adjusted.

It will be found that the further the in-
tensifier handle is turned from 90° the
sharper will the adjustments of the con-
densers become, and the greater will be the
freedom from interference.

UNIVERSITY OF MICHIGAN



Tae WireLeEss WoRrLD

Wireless—The Life Saver

How it brought Aid to the Burning

HE world waa horror-stricken with

the fateful news it received on

October 11th, that the Volturno had
been burnt out, and 136 souls had been lost
in the disaster. But termble as this loss is,
it is not the destruction of life which makes
the tragedy notable in the annals of the sea ;
it 18 the fact that over BOO were saved,
through the instrumentality of wireless
telegraphy, out of the fiery jaws of death,
when the elements, as it seemed, were com-
bining together for their destruction. It is
the most wonderful story of rescue that has
yet been recorded, for the odds againat
which humanity fought to save humanity
were as fearful as imagination could conceive.
But it is a triumph for wireless telegraphy.
For by this agency alone was it possible to
carry out the work of rescue and bring relief
to the doomed ship.

While in mid-Atlantic the Follurno, a
British steamship carrying over 600 emi-
grants from Rotterdam to New York, and
a heavy cargo, took fire. The extent of the
damage was only too apparent. Swiftly
the flames spread thro ut the hold, and
soon the forward part of the wvessel was
enveloped in flames. This waas about
T o’clock on Thursday morning, October 9th,
and already the loss of life was considerable,
for it is recorded that 50 or more of the
Volturno's passengers and crew had been
lost. Then the captain ordered the
wireless operator to telegraph a call for help,
and the first to receive the intelligence was
the Cunard Liner Carmania, whose captain
immediately set out to her rescue. A stiff
gale was blowing, but in apite of this
hindrance the ship covered the 78 milea
which lay between her and the Folturno in
a little more than four hours. Immediately
Captain Barr received the call, he used the
wireless telegraph installation on his vessel
tn repeat the appeal for aid over a wider
range, with the result that shortly after the
C'armania arrived at the burning ship other
veasels steamed up. They were the Nord-

“Volturno ”

Deutscher Lloyd steamships (Frosser Kur-
Surst and Seydlitz ; later arrived the Atlantic
Transport liner Minneapolis, Furness,
Withy & Company's Rappahannock, the
Russian Steam Navigation Company’s Tzar,
the Leyland Company's Devonsan, the Inter-
national Mercantile Marine Company’s
Kroonland, and the French steamer La
Touraine of the Cie. Générale Transatlan-
tique. They found the forward end of the
Volturno burning fiercely and the ship rolling
heavily. Already thejr had learnt lgom the
captain, by wireless, that six boats had been
launched, but only two had got safely away,
the other four had been smashed to piecea
by being dashed against the ship’s sides,
and the occupants had been either killed
or drowned, while the Folturno's screws had
been fouled and rendered useless by the
tackle used in lowering the boats. But the
worst feature of the situation lay in the
fact that the onlookers could render mo
effective aid. The seas ran so high under a
north-weaterly gale that no boat could
approach the burning vessel and live. One
crew from the Carmania made a gallant
effort to reach her, but after labouring for
two hours and losing most of their oars,
they were forced to return. Then Captain
Barr made a daring attempt to manceuvre
his own ship close to the Volturno. He got
within a hum:lred feet of her, but in the storm
it was impossible to pass a line. As a matter
of fact, even if this feat had been accom-
plished, it would have been to httle purpose,
for with the shipa rolling as they were in
the turbulent sea, the strongest cable would
have snapped like thread, and as for working
a cradle, that was beside the question.
Towards nightfall the gale moderated
slightly, and the rescue vessels were able to
lower boats, but it was still impossible to
get alongside, and all they could do was to
look for struggling swimmers in the water,
and they were aided in their work by the
scarchlighta of the Carmania. About 9
o'clock that night the flames burst through



Tae WireLEss WORLD

‘amidships from the engine-room and bunkers;
then came an explosion, and a flight of
rockets from the doomed ship was the signal
that hope had been abandoned, and that
the vessel herself was in the last extremity.

How awful the scene was, the words of
one of the onlookers on the Carmania
affords some indication. ** The spectacle,”
he says, © of the Volturno burning, with over
600 souls on board, surrounded by the
huge hulls of this trans-Atlantic fleet,
crowded with thousands of spectators, all
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out had been organising the relief with
wonderful skill and energy, realising that
the only chance of effecting a rescue lay in
the abatement of the storm, or by calming
the waves by pouring oil on them, ordered
his operator to ask by wireless far and wide :

* Is there any oil-tank boat in the neighbour-
hood ?"" A reply, which will long be
remembered in the annals of ocean disasters,
came from the skipper of the Narragansett :
“ Yes, will come with the milk at six in the
morning.” She was seventeen hours’ steam

The spectacle of the blaning ship on the ocean waves.

tn the * Daily Sketch,”

eagerly anxious, but unable to help owing
to the mountainous seas, beggars descrip-
tion.”

At 9.20 the wireless operator of the
Volturno had to change over to the emergeney
batteries, as the fire, reaching the baoilers
and engine-room, put the pumps and
dynamos out of commission. Then he sent
the last despairing message, poignant with
agony, which must have burned into the
ears of all that received it, * For God's sake
help us, or we perish.” But there was little
to be done until Captain Barr, who through-

This tllustrafion appeared exclusively
and is reproduced here by kind permission of the Editor.

from the spot where the Carmania was
standing by the burning ship. * Can’t yon
make it an hour earlier ! "' interrogated the
wireless. “ Yes,” came the reply, * I will
be with you by five o’clock.”

And she was. At day-break on Fnday
morning she took up a position a little to
windward of the Volfurno, and, opening her
oil tanks, poured two large streams of oil
on the water, and this enabled a flotilla of
boats to gather at the stern of the Volturna,
and rescue work was carried on apace. By
9 o'clock the remaining 521 passengers and

UNIVERSITY OF MICHIGAN
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crew had been taken safely off, and a feat
of rescue work was accomplished which will
stand high in the records of heroism and
life saving, and must be a lasting tribute to
the efficacy of wireless telegraphy. Had it
not been for this, the greatest invention of
a great age, the Folturno and all aboard her
must have inevitably perished, for she
would have been burnt out, and the lonely
ship with her living freight would have been
consumed by the vy flames, with only
a wide waste of waters to give an added
horror to approaching dissolution.

This story of rescue emphasises in a
particular way the value of the emergency
gear, which is supplied with all ship instal-
lationsa. The gear consists of = set of
accumulators capable of transmitting mes-
sages over distances of 100 miles. Had it
not been for such a gear the Volturno's
apparatus would not have been able to
work as long as it did, as the ship's dynamo
was put out of action. As it was, the
operators were enabled to send messages
up to the very last. That is to say, until
the cabin became too hot for further oceu-
pation. This gave the vessels coming to
the assiatance of the Volturno the advantage
of arranging the course they were to pursue
long before they reached the disabled ship,
so that not a moment was wasted in effecting
rescue work. The Marconi Company in-
augurated the system of emergency sets
many years ago, and the advantages of this
practice were later recognised by several
States, who made the equipment of pas-
senger vessels with this emergency gear
compulsory.,

The reports of the operators on board the
various ships which went to the relief of the
Volturno make vivid reading. Any one of
these, printed in detail, would be too long
for insertion in Tue WireLEss WorLD, but
the general report of the operator on the
Carmania, Mr. Maltby, is too interesting a
document to be overlooked, and we print it
practically in its entirety, to give some idea
of the amount of work entailed in the
reception and dispatch of messages at such
a crisis. It may ‘Eauted that 95 messages
passed through the hands of the operator
on board the Narragansetf, and many of
these were a hundred words in length, The
heaviest work fell to the operators on the
Carmania, as this vessel was in touch with

e —

all the other vessels at one time or another,

and the report that * the working of all
stations concerned was excellent, and that
of the Volturno especially so. The operator
worked with all his power until the dynamo
had ceased running, and then on the emer-
gency gear until he was forced by heat to
leave the cabin,” speaks volumes for the
Marconi apparatus.

The operator on the Minneapolis con-
firms this statement, for in his report he says :
“ 1 may say that the wireless work has been
splendid, all ships working well, no jamming,
no repetitions, and at good speed. The
operators on the Carmania and Volturno did
famously."”

We conclude with Mr. Maltby's report :

“On Thursday, October 9th, 1913, at
10 a.m. GMT, I received an 8. 0. 8. call
from the s.s. Volturno, giving his position
“49.12 N-34.51 W. Nr. 1 and 2 holds blazing
furiously please come at once.’ [ imme-
diately replied to him, and then informed
the captain, who told me to tell him we
were coming at once. The watch in atoke-
hold and engine-room was immediately
double banked, and instead of doing 15}
knots as previously, we started on our
journey towards him on about 20 knots, as
can be seen when we covered the 78 miles
which separated us in four hours. A
tremendous N.W. gale was blowing and a
very high sea. Arriving there at a little
before 2 p.m. GMT, the Volturno was
smoking very heavily forward of the funnel,
and all the time seemed to be lying in a
trough, never rising on the waves. [ told
all ships in the vicinity to stand by, as the
Volturno was in distress. Messages were
sent from all those within range of us to the
captain, asking for information, and when
given it, also hurried to the spot.

* Immediately we got to her we went as
close as possible and lowered a boat, but it
was impossible to reach her, and after a
dangerous and strenuous two hours returned
unsuccessful.

“The Volturno's aerial was now earthing
badly, of which fact I informed him, and
according to later reports it was repaired by
the second officer, who fell from a height of
20 feet on to the deck. After having been
asked by the Volturno to look for the two
missing boats, we had only gone about
6 miles when he asked us to return, saying,

L .



Tne WirrLess WoRLD

= T

5033

K. MACRAE | Jumor
Minneapolis

H.P HunT .

wW.SEDDON
Vol turru

Yo

J.E WooowarD Junior)
l|’II-"--'I A F Y

H B NoRwWOoD

.|"I.|'r'|. CFiEEEF?

M. QuEwviLLon

Le fﬂ'ﬂ'ﬂ e

— - - -

P.BMALTEY

C_FrF Friatriied

J.NeeLEMANS
Mroondarnd

J. H.JeppesenN (Jumoar)
1"1.?1"; srvrderriad

C.J. Persnincron Junior)
Lkt sarre

J.A . BELL Juniar)

€ errmmciniie

D O'SuLLivan
J’-i:'ir?*#fﬁﬂnru.fﬁ'

M. PieRRE (Junior)
iﬂ .l.‘l"'l” FErnn

Some of the Op:ralors who fook parl in the thrilling tragedy of the sea.

Original from

UNIVERSITY OF MICHIGAN



504

Tae WirerLess WorLD

‘Come as quick as possible, she may go
down any minute, plates buckling” We
returned, and went dangerously close to her,
and lowered six rafts, to no avail. Nothing
could be done, so we stood by.

“ Gradually one by one all the other ships
arrived, till at midnight eight were around
her, our captain having kept all well advised
as to the position, which was constantly
changing. In the 25 hours that we were
there she drifted over 40 miles.

“It was one of the most heartrending
gights [ have ever seen. To see the Volturno,
one mass of flames from funnel to forecastle,
surrounded by all these ships incapable of
doing anvthing. Men and women on our
uh:p were seen In tears, and if the captain
had thought it advisable and called for
volunteers, the whole ship would have

H ReicH
Seyallitzs

_F.Gemiche
Crrosser Hurfimst

o

The Operafors on the German Vessels.

volunteered undoubtedly. At 10.50 the
Volturna’s lights went out, and the operator
was working on sccumulators. The operator
on the Volturno deserves all praise, for he
stuck splendidly to his post, even when the
flames were as high as the funnel, and all
the time worked with a steady head and a
coolness which under the cireumstances was
remarkable.

* Almost his last message ran: * We
can't last much longer, can't anything he
done to ]|-|;~|]1 us 1" One felt like going out
and getting in a boat and attempting to get
to him by oneself. Before daybreak the
seas subsided somewhat, and ships began to
lower their boats, one of the first, I believe,
being the Devonian. The Carmania now
lay a little further away, and gave way to
more navigable and smaller vessels. By

9 a.m. all had been taken off, and after the
ships had cruised around on a fruitless
look-out for the missing boats, they pro-
ceeded on their diverse journeys.

“ It was certainly one of the most nerve-
racking experiences | have ever had, and
all who saw it will certainly agree with me.

“ (Signed) P. B. MaLTBY,
“ 8.8. Carmania."”

Some Press Comments

“Tue Times."—The grief and horror
which the fate of the Veolturno must
everywhere cause will be mitigated in
part by the reflection that but for the
recent application of modern science the
disaster would have been yet more terrible
than it is. . . . Had it not been for the
invention of wireless telegraphy and
the equipment of so many great liners and
others with it, it is almost certain that all
the 657 human beings on board the
Volturne must have perished.

“Tue Daicy TELEcRaPH.”"—Owing to
the miraculous intervention of science ten
liners are bearing to different ports no
fewer than 521 survivors. Who could
have foreseen when first the wonders of
wireless telegraphy were whispered in
incredulous ears that in a few short years
it would have made the Atlantic ring with
anguished calls for succour and to have
led to the salvation of scores of lives !

" Morxixe PosT.”"—The beneficent part
which wireless telegraphy now plays in
the saving of life at sea has again been
demonstrated by the disaster to the
Volturno.  The distress signals sent
through space brought to the aid of the
burning liner quite a fleet of steamships.
Owing to this equipment it is now well-
nigh impossible for a passenger vessel to
disappear from human ken without the
slightest indication of her fate, as has
oceurred in former days, as practically all
liners of importance earry an installation.

* Darny Main.”"—The immense value of
wireless telegraphy in protecting life at
sea I8 demonstrated once more in the
tragedy of the Volturno. . . Gnevous as
is the death roll of 136, but for wireless
telegraphy, the world might have had to
mourn the loss of every soul on board the
Volturno.

Original from
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P.O. Wireless Telegraphists

minutes of evidence given before

the Select Committee which was

appointed to inquire into the wages

and other conditions of employment of the

prineipal classes of Post Office servants are

interesting to us inasmuch as they deal with

the claima put forward on behalf of wireless

operators by representatives of the Postal
Telegraph Clerks’ Association.

The Committee recommend that the staff
should be recruited from telegraphists,
counter clerks and telegraphists, and sorting
clerks and telegraphists of not less than 21
years of age or over 24 years of age, and that
an officer before being transferred on proba-
tion to the wireless staff must be a thoroughly
competent telegraphist, and before transfer
on probation, but not necessarily before
selection, must show proof of such knowledge
of French and German as is necessary for
communicating with foreign ships. Every
officer transferred to the wireless staff
should be regarded as a probationer for
two years, and be liable at any time during
those two years to be returned at the dis-
cretion of the Post Office to the class from
which he has come without loss of seniority,

Every wireless operator must, in addition
to his purely operative duties, render to the
officer in charge of the station every assist-
ance in his power which may be required
towards keeping the wireless station in an
efficient condition or to effect temporary or
permanent repairs in the plant.

As the watch must be continuous through-
out the year, the Committee see no reason to
discriminate between day and night hours,
Sundays, Bank Holidays, or ordinary work-
g days. They accordingly recommend that
& wireless operator be required to perform
45 net hours duty per week by day or night,
spread over six days in each week, but that
on one day he should be entirely off duty,
and if called upon to work on that day
should receive pay at rate and a half, as
recommended for other classes on Sunday.

‘The Committee recommend that the
wireless staff should be allowed one calendar
month's leave in every year, inclusive of
Bank and other general holidays.

The overseer or other officer in charge of
the station should perform such manipulative
duties, including the keeping of a wireless
watch, as the exigencies of the service may
require, but he should not under normal
circumstances be scheduled to perform these
duties for more than 4 hours per diem.

The Committes consider that the Depart-
ment ought, wherever necessary, to provide
official residences for the staff, for which a
reasonable rent should be charged, and where
it i8 found that the convenience of the staff
is best met by placing these residences in a
village some little way off rather than at the
station, there should be at every station
comfortable accommodation for rest, includ-
ing, in case of emergency, sleep.

The following scale of pay is recom-
mended :—

Wireless Class.—1st year, 32s. ; 2nd year,
35s.; Jrd year, 40s., on passing technical
and manipulative examination and being
accepted on the staff; then by annual
increments of Js. to 70s.

Wireless Overseers—E200 by £7 10s. to
£230, and that the overtime should be paid
on the system recommended in the report.

Finally, the Committee recommend that
officers at present employed on wireless
duties should be transferred to the new
Wireleas Clasa with all the conditions attached
on the following basis :—

(2) Manipulative officers to enter the
new class at the minimum of the new
scales, or at the actual pay they are at
present receiving unless they have two
years' service on the class, in which case, on
passing the technical examination, or if
they have already obtained the certificates
required for the technical allowance and
are certified by the Inspector of Wircless
Telegraphy as fully efficient, they may be
accepted on the staff and proceed on the
scale of pay recommended for officers on

ing the technical examination and

E.ia:ﬂlg accepted on the staff.

(b) Wireless overseers to enter the new
scale of pay carrying the pay they are
actually receiving and proceed on
scale recommended.

D
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More Answers to Correspondents

BY OUR IRRESPONSIBLE EXPERT

N. PareEr (Lowestoft).—What you want
is a library, not an answer to a question.
® & L ]

WiLLiams (Bristol).—For an explanation
of why the night range of a wirelesa station
18 greater than the day range, see answer to
Towrking (Londonderry) given below.

w ¥ L]

QuerisT (Stratford-on-Avon).—A buzzer
is an electric bell with the irritating parts
amputated.

L ] *®

Migz N. (Wimbledon)—Yes, there have
been lady operators, but the last one we
heard of got killed in the rush to send
Iessages.

L L ¥

Tomekixg (Londonderry).—See answer to
WirLiams (Bristol) given above.

F. L. {(Launceston) and Janes K. (Ealing).
—The only way to receive Eiffel Tower
signals isa by means of a bedstead. (See
Electrical Papers, ete.) We have not yet
tested the Charlady or Bucket receiver, but
believe it gives good results.

* * "

JoxEes (Chester)—Full particulars of how
to make a wircless birdesge will probably
be riven at an early date.

* L ] »

ExreriventTER (Liverpool).—You ask uas
how to make a * loose-coupler.” We abhor
the term. Why don’t you call it a Recipro-
cally Induetive Oscillatory Current Trans-
former ? It's so much easier to say.

L L] ®

N. A. (Tobermorv).—To find the wave-
length of a tubular sernal, firstly, take what
you assume to be the approximate wave-
length, in feet, multiply by 3=, divide

by 3-14159, and you will get the answer in
yards. Bv a simple algebraic calculation
this can be reduced to feet or metres.

] L] L]

Extnusiast (Dundee).—We thank you
for forwarding to us your new receiver with
which you cﬁim to have received strong
signals without either aerial or earth. Since
rermoving a half-dead fly from the telephones
we have heard nothing, so we are returning
the instrument to you for readjustment.

w * *

G. F. R. (Carnarvon).—No ; Noah's Ark
was not fitted with the system you mention.
We believe they had a difficulty in getting a
good earth.

* &= L

Excixeer (Edinburgh).—The principle of
the high-frequency alternator is as follows :
Firstly, an alternator with a frequency of
about 2,000 18 constructed. This is coupled
up to & steam turbine. The station engineer
then sits on the safety valve and speeds up
the machine to about 20,000. Condensers
are next shunted across any part through
which the current is likely to squirt out.
Every now and again a current achieves
liberty, rushes into the condenser, ia dis-
appointed, and has to rush back arain.
This excites the armature and increases the
frequency to about 200,000. The perial 18
then connected to any odd terminals across
which a condenser has not been shunted,
and a8 a result & violent oscillatory eurrent
rushes up and down the aerial. This excites
the engmneers. Everybody and everything
gets excited, The present great disadvan-
tage of these high- {requency machines is
that, if the station engineer shifts his position
on the safety valve, the frequency alters its
value like & mining Hhﬂ[‘l?' Further, at these
high speeds most alternators have rag-time
propensities.

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

The Experiences of an Amateur.

& ¥

!!!!!!!!

sEms

FROM A SUBURBAN CORRESPONDENT

Wiih 20f1. of ordinary copper wire, a garden' rake, a bicyvle, a few odds and ends valued at
5s. and a puir af lelephanes, I easily read wireless fime signals from Eiffel Tower. J‘f}' wife
and children were greatly interested in my experiments,” efc., efc.

UNIVERSITY OF MICHIGAN
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NOTES OF THE

CompLETION OF CarE Race SraTion.

AMErICAN Gurr Ports.

Tue LicExsing OF AMATEURS.

—— e —

MONTH

HraTie DISTURBANCES. STATIONS AT

A New Posrt

Orrice ORDER.

HE re-opening of the Cape Race
I wireless telegraph station calls for

more than passing notice. The geo-
graphical position of this Newfoundland
coast station renders it of special importance
to ships in one of the most dangerous
portions of the Atlantic Ocean, and its
services as an aid to navigation have made
it renowned. It was not without a feeling
of dismay that the world received news of
ita destruction by fire on May 6th. But the
Canadian Marconi Company lost no time in
setting to work with the object of restoring
the service. Immediately after the fire,
work was commenced on the erection of a
temporary station, and, on permission being
obtained from the Department of the
Marine and Fisheries of the Canadian Govern-
ment, the Cape Race Lighthouse engine
wad belted to the wireleas transmitting
apparatus, and the temporary installation
put in running order. Within three days of
the date of the fire a continuous twenty-four
hour service was again established, and the
station was able to effect communieation
with all vessels on the Canadian route. In
the meantime, new plant was installed in a
building of special fireproof construction.
This was completed on October 17th, and
the station, which has a wave-length of
600 metres and an average daylight range
of 500 miles over sea, is now in full operation.
L L ¥

The development of the great commercial
service between the constantly moving ship
stations and provision for their increase in
numbers has required one of the most care-
fully devised organisations in the country,
and what amounts to practical standardisa-
tion of Marconi apparatus. Engineers of
long experience are constantly making in-
spection trips not only aboard the ships, but
to all parts of the country where land stations
are located. Prominent among the prob-
ems that these men have been dealing with

is the elimination of the static disturbances
which are sometimes encountered. One of
the inconsistencies of Nature is to endow
a certain locality with all the necessary
advantages in pgeographical position and
formation so that it may grow into a
flourishing shipping centre and then hamper
its operations with adverse atmoapheric
conditions. A notable instance of this
kind was the prevalence of static disturb-
ances in the region of the Gulf Ports. The
chief inspector of the American Marconi
Company has just returned from a trip
through this section, and reports that the
effect of these disturbances has now been
reduced to a minimum, and they no longer
interfere with message transmission. Im-
provements in the design of apparatus have
been responsible for this desirable con-
dition, the importance of which may be best
illustrated by lance at the work in
progress at the ﬂul?

New E}ﬂuans, whlch few I‘E'-E]iﬂ-l!: i5 an
American port second only in importance to
New York, 18 to hav& one of the most
powerful stations in the country. It is
being erected for the United Fruit Company,
and forms a link in their service chain
located in Bwan Island, Santa Marta and
San Antonio, Cuba. The stations are
located about eight hundred miles apart,
and have two 25-kilowatt sets installed,
which can be coupled together at times when
higher power is needed. The New Orleans
station is about completed, and the Swan
Island inatallation will be in operation
within a few weeks, when it will become the
principal relaying point of the chain, working
with Ban Antonio, Cuba. Communication
will also be had with New Orleans, which
the static formerly prevented. Santa Marta,
the site of the station completing the chain,
is an important port for the United Fruit
Company, for here are some of the largest
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plantations. Its station is completed and
working. On the roof of the Grunewald
Hotel, in New Orleans, two 125-foot towers
are being erected in place of the small masts
formerly employed, and a new and improved
set 18 being installed. This station is perhaps
the most important of the Gulf land stations
engaged in ship-to-shore traffic, and with
its new equipment will not be hampered by
static disturbances.
L L -

The Post Office have recently issued a
communication to all Post and Telegraph
Engineers and Police Authorities, specially
ﬂeaii]:l.g with the use of portable wireless

iinratm by unauthorised persons. In this

er such officials are allowed to ask any
uunh persons as they may see experimenting
to produce their credentials, and failing these,
they can forbid the further use of the appa-
ratus. As is already known to all interested
in wireless telegraphy, no amateur may equip
and make use of wireless apparatus without
having special authority from the Post-
master-General. The object of the provision
was to protect the privacy of messages, and
to prevent mischievous interference by irre-
sponsible persons. It was never the inten-
tion of the Government to prevent any
serious study of the science, but to free
serious exponents from any unnecessary
interference. At first it was only necessary
to advise the Postmaster-General of the
intention to erect & wireless station, and to
fill in & form giving particulars of such
installation, when an inspector would be sent
to view the station and & permit for its use
would be handed to the owner. Later, the
number of applications became so great and
entailed so great an increase in departmental
work that 1t was found necessary to institute
an initial fee of One Guinea, which was to be
forwarded with the application for a private
station certificate. But it soon became
obvious that no provision had been made for
the portable station. It was not to be sup-
posed that anyone using such a station would
carry about with him the Postmaster-
General's certificate. Nevertheless, it was
thought advisable, and rightly so, that there
should be some hold of the Government over
such persons, for they are equally capable,
and perhaps more so, of using the apparatus
carelessly and ma]mtuun[}r, and interfering
with messages, especially, as might likely

happen, if they were within range of man-
ceuvres, and similar official experimenta.
Therefore, a ticket has been issued, which is
to be forwarded to all applicants who, at the
time that they register their station, inform
the Postmaster-General that they have a
portable wireless set and require the neces-
gary permission to use it. They will then
receive, not only their Certificate of permis-
sion, but this ticket, which they will be
expected to carry with them whenever they
are making use of their ble set. It is
of convenient gize, easily enough to slip into
the walstcoat pocket, and will ensure the
owner free use of the apparatus,
L L L

The reception of the Order referred to in
the foregoing Note reveals a considerable
amount of public uncertainty aa to the Post-
master-General’s right to issue regulations.
It is well to point out, therefore, that by the
Wireless Telegraphy Act of 1904 the Post-
master-General is vested with the control of
wireless telegraphy in this country, and no
person may establish a wireless station or
installation without a license. The license
granted, says the Act, shall contain the terms,
conditions, and restrictions, and if a person
establishes & wireless telegraph station, or
installation, or works any apparatus for
wireless telegra,ph}r without a hm-m he shall
he deemed guilty of rmademmmuun and be
liable on conviction under the Bummary
Juriadiction Acts to a penalty not exceeding
£10, or, on conviction under indictment, to &
fine not exceeding £100, or to imprisonment,
with or without hard labour ; and in either
case to be lable to forfeit the apparatus
which has been installed or worked without
a license. If there is reason for supposing
that a wireless station has been established
without & license a search warrant may be
obtained, authorising the police to enter and
inspect, search, or seize any unauthorised
apparatus. Licenses are granted for persons
to conduct experimenta in wireless telegraphy,
subject to special terms, conditions, and
restrictions, and the Postmaster-General
may grant special licenses, at reduced terms,
for the establishment and working of wireless
telegraph stations to be used exclusively for
the transmission, within the United Kingdom,
of news to be published in registered news-
papers. The Postmaster-General also has the
power to close anywireless station at any time.
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Maritime Wireless Telegraphy

W sensational rescues at sea have
I recently excited public interest, The
one was that of the Johnston liner
Templemore, which was abandoned on fire
in mid-Atlantie, and the other was of the
steamer Spokane, which was wrecked off
Cape Lazo, and would have been a total lo=s
but for the use she made of her wireless,
The Tewmplemore was on a passage from
Baltimore to Liverpool. She was one of
Messrs. Johnston's largest liners, and was

Mr. R. Emanunel Operator on the * Templemore ™

regularly engaged in trade between these
two ports. She sailed from the Mersey on
September Gth, and arrived at Baltimore on
September 17th.  After a stay of ten days at
the latter port, discharging her Liverpool
cargo and loading a full cargo of United
States produce, she szailed from Baltimore
on Saturday, September 27th, for Liverpool.
On Monday evening a wireless message was
received in Baltimore from the Templemore,
stating that she was on fire in lat. 3927 N..
long. 6527 W., and requiring immediate
assistance.  All the steamers in the vicinity
were quickly communieated with by wire-
less, and early on Tuesday morning the
Hamburo-America  liner dreadia, on  a

passage from Hamburg to Baltimore, reached
the Templemore, and took off the whole of

the erew who were taken on to Balti-
more.
Thus again has the wvalue of wireless

telegraphy been demonstrated, for had the
Templemore not been equipped, it is possible
that she would have been completely
destroyed, and the danger of the ecrew
accentuated before assistanee arrived on the
scene.  As 1t 15, immediately the fire was
discovered to have broken out on board
wireless communication was effected with
the shore stations, and in this way news of
the disaster was telegraphed to Liverpool,
together with the information that the whole
of the crew had been rescued, while the
steamers which happened to be in the
vicinity were apprised of the casualty, and
were given the position of the Templemore,
and requested to hurry to the spot in order
to render assistance.

The Tewplemore was under the command
of Captain Isaac Jones, who had been in
charge of the wvessel since 1910, and she
carricd a crew of 54 men all told. The
position at which the vessel was abandoned
15 about 520 miles from Cape Henry. The
Templemore was a steel serew four-masted
steamer of 6,344 tons gross and 5,156 tons
net, built in 1894 by Messrs. Harland and
Wolff, of Belfast, and classed 100 Al at
Lloyd's.  Her dimensions were 451 feet by
43 feet 3 inches by 26 feet & in., and she
was owned by the Templemore Steamship
Co., Ltd., Messrs. Wm. Johnston & Co.,
I8 Water Street, Liverpool.

Aeccording to Captain Jones the fire was
started by spontaneous combustion in some
bales of cotton amidships, and the smoke
was first seen at 11.50 on Monday night.
Twenty minutes later the wireless operator,
Raphael Emanuel, flashed out the first signal
of distress, which was picked up by the
operator of the .lreodia, fifty-two miles
away, Efforts to put out the blaze were
soon  abandoned, and the ecrew began
taking to the boats. The fire quickly
destroyed the dynamo operating the wire-

UNIVERSITY OF MICHIGAN
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less apparatus, but, with the aid of candle-
light, Emanuel got his reserve storage
batteries working, and for another fifteen
minutes continued to tell the Arcadia the
exact position of the burning ship.

“ My men appeared to be unmindfui of
the danger,” said Captain Jones, “ and
fought the blaze until it was foolhardy to
continue. Emanuel stuck to his post until
the storage batteries refused to work, and he
and I were the last to leave the doomed
vessel. No man left the ship until he
recelved instructions from me.

* Our experience in three small boats was
the worst of all. A storm was raging, and
the wind nearly upset our slender craft.
By three a.m. on Tuesday, when the drcadia
arrived, many of the crew were sea sick and
exhausted. Some were so weak that they
had to be lifted out of the boats. When the
Arcadia  started towards Baltimore the

Templemore was aflame from bow to stern.”
L i E

The United States steamer Spokane was
wrecked off Cape Lazo, on the Vancouver
Coast, on Friday, September 2Tth. Imme-
diately the disaster occurred she sent out a
wireless message, calling for assistance and
urging vessels to rush to her rescue, as she
was sinking fast. Her message was imme-
diately responded to by the Latouche, with
the result that the passengers and crew were
all taken off in safety, and not only that, but
the Spokane herself was found to be capable
of refloating, and after this was effected she

roceeded for Seattle under her own steam.
he Spokane is a well-known passenger
vessel belonging to the Pacific Coast Steam-
ship Company. She was built in 1901, and
i8 of 2,036 tons burden. Her cargo was
valued at £41,000.
L L} L

This story of the saving of both life and
& valuable cargo by means of wireless is in
striking contrast to the story of the loss of
the (fardenia, which was reported at the
same time. The Gordenia was a valuable
vessel of 1,800 tons burden, and was fully
laden with a cargo of copper ore, of about
2,800 tons, and this, if the price of copper
ore be taken at only £36, or one half the
current price of pure copper, represents a
value of over £100,000. As the Gardenia
was making its way across the North Sea
for Middleshrough she came into collision

during a fog with the London collier steamer
Cornwood. On hearing the approach of
a steamer, the Captain of the Gardenia
stood off the Middle Cross Sands and
sounded his syren, but the oncoming vessel
struck the Gardenia on the starboard side,
cutting five or six feet into the depth. She
sank in four minutes, carrying down with
her every soul on board, and of these only
four were rescued—the master, one of the
engineers, and two of the crew, so that
eighteen lives were lost in the disaster.
Neither of the wvessels was fitted with
wireleas, and all they could do was to attract
the attention of any passing vessel by
whistles. It happened that the Valoris of
Banff was passing near and was able to save
the four men. But it is possible that had a
wireless call been sent out the loss of life

need not have been so heavy.
L L L

While carrying out manweuvres in the
North Sea, the new destroyer Jackal came
into  violent collision with the Super-
Dreadnought Thunderer. (Great damage was
done to the destroyer’s bow, which was holed
above and below the water-line. Bhe made
water rapidly, and the situation was so
serious that a wireless message was sent
to Dundee, the submarine base, for all avail-
able help. Two battleships and two tugs
set off to the assistance of the disabled
vessel, which they found with her bows
almost under water, her bulkheads serving
to keep her afloat. The rescuers took the
Jackal in tow, and the perilous voyage was
succesafully made.

* * -

Last month, the Dutch steamer Willis
ran aground near Calella on the Spanish
Mediterranean coast. As soon as the acci-
dent occurred the captain of the wessel
reported the matter to the Marconi station
at Prat de Llobregat (Barcelona), which
transmitted the message to the Dutch Consul
in Mataro, and, the naval authorities also
having been informed, they sent out the tugs
Cataluna and Hamnrrnt with life-saving
apparatus of every description on board.
During this time the Prat de Llobregat
station kept up continuous communication
with the Willis, and was informed that the
position of the ship was not considered such
a8 to endanger the lives of the passengers or
Crew,
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Administrative Notes

Tur “ Marconi Wireless Act, 1913 " (No. 24
of 1913) which has just been
issued, confirms an Agreement
entered into on April 20th,
1912, between the Govern-
ment of Newfoundland and the Marconi
Wireless Telegraph Company of Canada,
Ltd., and at the same time provides that all
instruments, apparatus, supplies and sta-
tionery required and used by the Company
in installing, maintaining and operating
various wireless telegraph stations in New-
foundland and Labrador shall be admitted
into the Colony free of duty during the term
of the Agreement, viz., until April 6th, 1926,
It is, however, pmwded that this exemption
shall not be held to include provisions or
household goods, furniture or supplies of any
kind for the personal use of any of the
Company’s employees.
L] L L]

A Biun has been proposed which provides

for the regulation of wireless
Gold Coast telegraphy in the Gold Coast
Regulations. colony. The object of the Bill

is to define more clearly the
requirementa a8 to the use of telegraph}r by
ships, and to codify the law and make it
uniform with the Ordinances of other West
African colonies. By section 3 of the Bill it is
provided that only with regard to ships
registercd in the Colony is it necessary to
obtain & licence before installing wireless
apparatus on board them. But, by scction 4,
it is required that all merchant 5h1pa, whether
British or foreign, shall, while in the Colomal
waters, work their apparatus in accordance
with the preseribed regulations. It is pro-
posed to repeal the Wireless Telegraphy
Ordinances of 1903 and 1913.

L L] [ ]
Tue Minister of Marine of the United States
of America has notified to
the Berne Bureau that the
following information is to
be published :

1. The Departments of the United States
Government which are concerned with
wireless telegraphy regret that they have
not yet been able to make arrangements

Newfound-
land.

The United
States & the
Convention,

with the land telegraph of the United States
owing to the fact that these are in the hands
of commercial companies, and have nothing
to do with the Government. The idea was
to arrange for the free transmission over
the land telegraph, in accordance with
Article 14, paragraph 2, of the Rules of
Service of the London Convention. The
information to be transmitted free of charge
was all such as related to the date and the
hour of the handing in of radio-telegrams on
board ship. But the transmission of such
information over land lines being subject to
8 tax, the Goverument of the United States
cannot, at present, conform strictly to this
rule of the Convention. The declaration
of the American delegation contained in
Article 2 of the Final Protocol made pro-
vision for such a possible outcome, although
its exact nature was not actually set forth.

2. Multiple radio-telegrams, such as are
mentioned in Article 38, paragraph 5, of the
Rules of Serviee, will be accepted as multiple
messages In all wireless transmission be-
tween ship and shore stations, but all the
companies operating land telegraph lines
in the United States will consider, and will
charge for a multiple wircless message as
consisting of so many individual telegrams,
as the addresses it bears may indicate.

3. The United States is not a member of
the International Telegraphic Union, and
consequently is not huum!l] to execute the
rules laid down in Article 38, paragraph B,
of the London Convention Rules of Service
concerning urgent radio-telegrams. The
laws of the United BStates regulating all
reciprocal arrangements between the States
fortid the use of the privilege, and conse-
quently all telegraph companies will not
allow any priority in favour of telegrams
for which an additional tax may have been
paid.

L o L]
Making use of the faculties allowed in
Article 16, paragraph 1, of the Radio-
telegraphic Rules, the American Adminis-
tration has authorised certain shore stations
to charge any taxes above the maximum
of 60 centimes.
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Contract

La Société Anonyme de Telegraphie sans
Fil have received orders to equip three cargo
vessels, the Zaire, the Bolama and the
Ambaca, with half-kilowatt and emergency
gear. They are also installing & 14§ kilowatt
set for & whaling factory at Hull.

* L] L]

The Compafiia Nacional de Telegrafia Sin
Hilos have received orders to equip two
hattleships for the Spanish Government, one
with a 15 kw. set, the other with a 5 kw. set.

They are also erecting a 1} kw. set for the
Escuela de A pplicacion.

L L] L]

The Marconi Wireless Telegraph Com-
pany of Canada are installing 1 kw. sets on
the steamers Montealn, Lady (rey, Druid
and Simeoe for the Canadian Government.
They are also fitting wireless on the light-
!-llip Lurcher, while the Princess Maguinna,

News

a steamship engaged on West Coast service
in connection with the Canadian Pacific
Railway, which has recently been fitted with
a 1} kw. installation, has been allotted the
call letters VG T.

* * *

The Roval Mail Steam Packet Company

are having their liner, the Pembrokeshire,
fitted with a 1] kw. Marconi set.

] L *

The Spanish Government have pur-
chased another 5 kw. and emergency set
from the Compafiia Nacional de Telegrafia
Sin Hilos.

A } kw. and emergency set has been
purchased from  Marconi's  Wireless
Telegraph Company by Mr. M. Fitzgerald, who
intends using it for instructional purposes,

The following Vessels have been equipped with Marconi Apparatus sinoe

the last issue of the Wirelass World.

Call
Name. | Orwnere, Inetallation. Letters,
Swanmore Johnston Line 11 kw. and MAE
eI PRI Y
San Dunastano Eagle Qil Transport Co. ... " MAN
Han Tirea ... - i .. % MAQO
San [Frbano . Ve = i MOC
Inveriny Law, Leslic & @o. ... - - | MAT
Holanisl Harnson Line i HY MAD
Miusicinn ... . . . MAD
Ludwig Weimer .. T'mion of Bouth Africa .. 2 4
Kuaefell Isle of Man Steam Packet Co, .. v | 3] ll-'l'l R
Ulysaea Alfred Holt & Co. et 3 GRU
Maryland . Atlantic Transport Line . e | i MBW
L-iundw; Ty lfl'mﬂe Union Castle Steamship f..u. | 3 MCO
Desabla ... s Andrew Weir & Co. b e I GYV
Toromte ... ... | Wilson Line = GRR
Salmo B e - - Gyl
Charles E. Harwood Petroleum Carricrs, Litd. ... | kw, and GYTU
CTCTET Y
Brighton ... ... wo  wee | LB & RC. Railway ... ... ../ " MOV
Iheppe L i) ” . i i " MREL
Iken of ..lllrh-: | Charles Barric & Sons ... i HBE
Cyelops -~ ... .. | John Fullerton & Co. .., . —
Matoppe ... «o. | Bucknall Steamship Line... - MAaM
Korama ... - o i GBI
Blosmjontein et i v - GBN
|

e ——— e —— —— s e — = ——

e —
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A Pawn in thé Game

(Serial Story)
By BERNARD C. WHITE
CHARACTERS IN THE STORY.

CroarLEs BuMMmERs.—Invenior and

engineer. Son of the Vicar of Sotheby, and affianced to

Ghwen Thrale, hier of the squire. His most recent invention i3 an airship worked by
wireless, which is likely to revolutionise aerial warfare. Negotiations are proceeding with
the War Qffice for its purchase from the inventor.

Gwes TrrALE—Charles Summers' fiancée; a

bright, intelligent and original qirl, the idoliscd

daughter of the squire, and secretly a member of a Falbian Sociely. She coazes Summers
to teach her ** wireless,"”" and soon becomes a proficient operator and a bit of an engineer,

Doss axp Sur.—Pedlars, for ever on the prowl, and the universally recognised purveyors of
village gossip. They are discovered and * tapped ”’ by——

M. Duroxt aND HERR BEULNER.—Foreigners, making o

visit to England. Osten-

sibly they belong to the letsured and wealthy class ; but in reality they are secret agents for
a foreign Government sent over to England for the purpose of securing mililary or naval
secrels, Their atiention s direcied to Summers' work, and they defermine lo get possession

of the airship's plans.

CHAPTER VII. (rontd.).

PPARENTLY the person in ques-
Atiun was walking away, for she

slightly shifted her position as
if she were anxious to obtain a last
ulimpst: ; then, she suddenly made up her
mind to speak to this acquaintance, for she
reached out quickly for her gloves, pnt down
the money for her bill, and with & swiftness
which caused even the sleepy-eved attendant
to wonder, passed downstairs and out into the
atreet.

She did not wait to fetch her dog or
to take her carriage. She walked quickly
along the pavement in & desperate effort to
catch her friend up, but he seemed to be un-
aware of her presence. He simply stopped
to post & packet in the pillar-box just outside
Westminster Cathedral, and then he made
his way to Victoria Station. He had not
much time to spare, for as he hurried along he
looked at his watch. It was nearly two
o'clock. He broke into a brisk trot, which
left his follower far behind ; but, for her
part, the race had already lost its
interest and she gave it up. Summers had
disposed of his postal packet, and this was
all she cared about. Bv a strange coinei-
tlenee, however, his action of posting his long

blue envelope had reminded her that she too
had a letter to post, for she immediately
produced one from her reticule and put
it in the box. Fimst of all she looked to
see when the next post was collected. The
little tin plate indicated 2.15. She seemed
to have no time to lose, for she hurredly
heckoned her carriage, and without remem-
hering to take her dog, drove away. Her
coachman took her down some side streets
which led out into Vietona Road. There she
found the little horsev man waiting her as if
by appointment, for the carriage stopped
immediately, and he took his place beside her.
They held a short but earnest conversation,
the result of which was that the man went
back again to the A.B.C. and the woman dis-
appeared into one of the unprepossessing
looking houses which are the outstanding
feature of this démodé thoroughfare. Scarcely
a quarter of an hour had elapsed before ont of
the same house came a neatly-dressed young
lady in coat and skirt, with high brown boots
and a peneral businesslike air. She bustled
along with short, quick steps which would have
been long had it not been for the narrow
walking skirt. She, tou, carried a reticule,
and also a brief envelope containing what
must have been a bundle of papers, for 18

i TkI oClT rkAEAE & R
FE%S ] i AT
I'lll Li --Il I LS N LSEaTE |



Tae WireLEss WORLD

515

looked fat and heavy. Quickly she made her
way throngh the side streets to Westminster
(Cathedral, and then the road went to
the same pillar-box that SBummers had pre-
viously visited. In it she thrust her envelope,
but the package was almost too large for the
aperture and she had to crush and squash it.
It seemed to give way suddenly, as though
something had broken within it, and when at
last she succeeded in squeezing it into the box
she ruefully looked n.tq}mr gloves, which bore
mreat corrosive stains. Hurriedly she took
them off, stuck them in her hand bag, and
walked away. It was well she did so, for a
sickly emell attracted the attention of the
paasers-by to a dark fluid which issued from
the bottom of the box, and spread in a thick
stream over the pavemnent. An enterprising
messenger boy ran up to the nearest policeman,
who seized his note-book and made various
hieroglyphics therein.  Then he told the boy
to call his colleague of the neighbouring beat,
and by-and-hye the second custodian of the
law appeared. By this time quite a little
crowd had collected, and word was passed
between them with a flutter of excitement
that suffragettes had been at their pranks
ngain. One of the most interested of the on-
lsokers was the short horsey man, who seemed
only too glad of this mild excitement to while
away an idle half hour, He waited till the
postman came up, and the letters were col-
lected. He was so curious that he forced his
way through the street urchins, who had
HLH.I!.E.E‘FI] to get in front of E\’E].'_'f'hﬂ-l‘h" else,
and watched operations so closely that he
positively hung over the postman’s shoulder
until one of the policemen motioned him
back, and told him not to get so near. This
seemed to disgust him, for he walked away in
a surly mood. Still his ill-humour did not last
long, for by the time he had reached Victoria
Road he was all smiles, Eventually he entered
the house inhabited by the young suffragette
who had returned only a few minutes before.
He must have been another member of this
strange household, for he used a latch key,
and slamming the door behind him, he quickly
made his way up the narrow, creaky stairs,
where the well-worn linoleum did little to
diminish the sound of his quick footsteps and
the gaudily papered walls only emphasised
his l:lIIEl'lIIE.]. breathing. Without anv pre-
liminary he made his way into the bedroom,
and there he found the young lady of the

walking costwne. But it was a curious spec-
tacle which met his eyes. The young lady
was undressing. She had already divested
herself of her outer garments, and was stand-
ing in her high-heeled boots with brown
stockings, short white pants, corsets, and an
untidy mass of short fair hair. She was busy
at the looking-glass trying to affix on her upper
lip a fair moustache, and when she saw
Dupont she gave a loud, manly laugh.

“I'm thankful to get off these beastly
things,” she groaned, as she proceeded to
squeeze herself in to undo the stay busks,
and then with an exclamation at their dis-
comfort she tnssed them on to the bed.

* Eh, wein freund, think you not I make a
most excellent fraulein ¥ A fraulein suffra-
gette ¥ But we must get rid of this pro-
perty. There's no knowing who may have
seen us come in here. I think the best thing
13 a bonfire. You've got some turpentine.
Don’t you think we had better set to and
destroy them now ?

* Nom, non,” said Dupont,” Nous ne sommes
Fu eicore échappe le bois. We must to the

t Office to claim our poor spoilt letter.
We must not let the war devils take it from ua.
Let us go now, now at once, for we can say
that we have heard how murh the letters are

it. They will believe us, and it is hest
that they should not have time to think at all
about it. We must get it this evening, for if
we don't, then we shall have a thousand and
one questions to anawer, and papers, papers.
papers to sign, and ﬂllhr old gentlemen to
see. S0, come along, change as quickly
as you can into the Fnglish gentleman and [
will get nd of these u:zhr clothes and make
myself somebody else.”

With these words Dupont pulled a trunk
from under the bed, and hauling off his queer
garments he chan-red himself into a most
CUrious Bpecimen of the learned class. Ima-
gine a professor with something of a stoop, a
straggly beard, thick gold rim glasses,a shabby
Inverness, and an equally shabby green
hard felt hat, and you will have a fair idea
of Dupont in his latest disgnise, But when
he put on a pair of very weatherworn and ill-
fitting gloves and tucked an equally weather-
WOTT walkmw stick under his arm, he looked
the part of a seedy professor to ]'hFl"Ef't-lt}l]

Negotiations with the Post Office were a
matter of some difficulty. One thing was
certain, however—the letter was sufficiently
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damaged for the address to be undecipher-
able. Dupont had made himself certain as
to this when he leaned over the postman who
had collected the letters. Nevertheless,
there was no knowing what questions might
be asked by the authorities, and although
Dupont might be able to answer all the
chief facts of the case, there were many
minor points and details, which, if they were
unlucky, might prove their downfall. More-
over, Dupont,on account of his unsatisfactory
English, was obliged to leave the matter
entirely in Beulner’s hands. The German
was 8 very good accomplice, but he had not
the clear wit of the Frenchman, and was
more easily thrown off his guard. Speed in
this case was everything, and therefore
when a sufficient time had elapsed to make
it probable that the damaged post-bag
would be in the hands of the chief authori-
ties, Beulner and Dupont made their way
to King Edward Street. Beulner had been
well coached up in the part he was about
to play, and he and Dupont hurried into
the building. As chief spokesman, and
presumably an Englishman, he was
dressed something after Bummers's style
—grey suit, & grey squash hat, and a
bundle of papers in qh.ia hand, hesides
a bulky pocket-book in his dress pocket.
The elaborate Frenchman was not to
be recognised in the transformed Dupont.
He had assumed & droop of the shoulders
which made him look inches ghorter
and this effect was accentuated by his
shabby Inverness cape, and it would have
required a very astute observer to have
penetrated lis disgwse. The two men
mvaded the Central Post Office, showing all
the signs of suppressed excitement. They
asked to see the oflicial who looked after
the damaged correspondence. A red-coated
comnussionaire invited them into the intenor
of the vast building, and they were taken
along corridors, up lifts, and through various
ways to the apartments where a morose-
looking, sleepy gentleman was busy at a
huge mahogany desk, looking over varieties
of papers done up in bundles with the usual
red tape embellishment. Beulner imme-
diately explained the object of their visit.
He spoke volubly and quickly, really much
too quickly for his hearer, whose mental
activity had long since been lulled to repose
by the quiet of office, and who had to exert

his intelligence in a most unwonted degree
in order to make out their purpose. As to the
excitement of these strangers, he put it
down to their anxiety for the safety of their
document. Beulner explained to him that
he had only just posted his letter when the
outrage had occurred, so that it had in-
evitably been damaged. It was a most
important affair. There must be no delay,
and he had promised the War Office to bring
them the document as soon as it was re-
covered. Therefore he would be glad of
the officials’ assistance in the matter.
Could he manage to get hold of the letter ¥
It was written on a similar paper to this,
and here Beulner produced the specimens
taken by Dupont from Charles’'sden. In an
off-hand way Beulner added the general im-
port of the missive and an outlined deserip-
tion of the airship. Now and then he turned
to Dupont for corroboration of his state-
ments, and it is needless to say that the
“ seientist '’ supported him in evervthing.
For some time the official was disinclined to
take any steps in the matter. The letter,
he explained, would be returned in due course
as damaged, but Beulner pointed out that
this was a particular letter of great import-
ance and a Government document. He
offered to ring up the authorities to support
hia case, and mentioned names high up in
Parliament, hinting that if the matter could
not be cleared up now he would approach
the Postmaster-General through his friend,
“——-" and here he named a Cabinet
Minister. This had an effect on the staid
servant of the Post Office. He was not
anxious to have his name mixed up in an
affair of discourtesy. He saw vistas of a
long and unpleasant inquiry when he would
be bothered to distraction, and his orderly
soul revolted against such a strain, so that
in the end he took the path of least resistance
and summoned an attendant.

“ Was Mr. Bo-and-80 in ¥ "

He waa.

“ Could he see him for 8 moment ? ™

The answer came back that he could, and
the three men paraded through further
corridors to another similar in orderly detail
to the one they had just left, where sat in
state & benign and courteous personage,
with hands carefully manicured, and his
fair hair smoothed carefully over his high
head in a skilful effort to conceal & premature



baldness. He listened to the evidence of
his subordinate, and then meditated a con-
siderable time, rising and pacing the room
with hie hands neatly folded behind his
back. Now and then he looked down into
the courtyard below, and seemed to study
intently the coming and going of the Post
Office vans. Once or twice he put forward
a Eiueutiﬂn not very difficult to answer, but
suficient to keep Dupont and Beulner on
the rack of excitement. But now the hour
of tea was approaching. He noted this by
the watch on his wrist, and the fact urged
him to decisive action. He ordered the
post bag in question to be brought in to
him. Another subordinate was called in
to witness the cutting of the seals, and
finally the letters were spread out on the
broad table. The damage was fairly exten-
sive. Many of them had their envelopes
practically destroyed by the corrosive fluid.
The long blue envelope which Beulner and
Dupont instantaneously spotted and re-
marked upon was eaten almost in two by
the chemicals. Still, when it was opened
there was not much damage found to have
reached the document itself. One or two
holes in places, and one stream across the
front page, that was all. The rest of it was
easily decipherable. After satisfying him-
self as to its contents, and venfying the
letter accompanying it with the notepaper
Beulner had handed him, the official passed
it to the claimants. These were asked to
sign a receipt for its delivery to themselves
in lSneram:n. a request which they immediately
and willingly complied with. Then with a
word of thanks the two were ushered out
by an attendant, and made their way once
more through the intricacies of corridors
till they at last found themselves in the
street. The success of their mission now
practically assured, the two accomplices
felt a keen desire to execute a triumphant
war dance then and there, but neither dared
80 much as breathe freely, lest their action
might arouse even passing comment. In-
stead they walked quickly to Newgate
Street, where they hnﬂed s taxi and drove
to Charing Cross Station. Arrived there,
they claimed some luggage from the booking
office, and, brandishing Cook's Tourists'
tickets, took the five o'clock train for
Boulogne. Their work was over, They
had secured a document of infinite price to

Tue WirerLess WorLD

617

their Government, and they were not likely
to return to wander up and down Victoria
Street or rusticate in Sotheby again, at least
not a8 Monsicur Dupont and Herr Beulner.

CHAPTER VIII.
On THE Homrxs or A DiLemMa.

Charles was all this time blissfully un-
conscious of these happenings. His few
days' holiday were not disturbed by cares
of any kind. He was one of those fortunate
individuals who, as soon as he had finished
his business, could throw off his preoccu-
pation and enter whole-heartedly into his
pleasures. It was only on his return to
Sotheby that he received the first intimation
that all was not well. Awaiting him was
an official-looking document from the Post
Office. In it he was informed that his
specification was awaited with anxiety, and
that Lord would be glad if he could
forward it at his earliest convenience.
Immediately Charles replied, stating that
the document they referred to had been

ated several days before, and he would
be glad if they would make inquiries as to
its reception or not. On this a reply came
back that the letter had never been received,
and inquiries were being instituted at the
Post Office. Needless to say, by this time
Charles was greatly perturbed. The Dupont
incident had rankled in his mind, and he
felt that the present delay was not entirely
due to accident. There was no reason why
the letter should not be found before long,
but the question was—where was it at the
present moment ! Charles thought to him-
self that these foreigners could possibly
answer this question, but as it was impos-
sible to get at them, he determined to ac-
quaint the authorities with his suspicions.
Forthwith he journeyed to the War Office,
and his card was sufficient to gain him an
interview with the Under-Secretary. The
Under-Secretary was a keen, intellectual,
hard-mouthed man, one who was not likely
to let things elip. As soon as Charles had
explained the object of his visit, he rang a
small electric bell, and an attendant ap-
peared. He might have been an aide-de-
camp. Young, well built, fair haired, with
striking black eyes, smooth skin, dark
eyvebrows, and a little dark moustache over
weak but full-blooded lipa, he, tvo, was
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certainly alert and intelligent, for in a
twinkling his livelv glance had taken
thorough stock of Charles from the tip of
that worthyv's travel-stained boots to his
unkempt locks. DBut he betrayed by no
sign that he had even vbserved the wvisitor,
orly showing a soldierly obedience to his
superior and waiting for his instructions
with as much immohility as any sergeant
to any colonel.

“ Braithwaite,” said Sir Henry Dever,
“ this gentleman is making inquries with
regard to a specification which he posted
here more than a week ago. Let me see”
—and here he interrogated Charles—"* July
the twenty-third, wasn’t it, to be exact 1"
It seems that the letter has gone astray.
Make inquries at the Post Office.”

" By the way,” he said, turning to Charles,
“ can you tell me where you posted it ¥ [t
might be of help to the officials.”

“Yes,” soid Bummers, it was at that
post office nearly opposite Westminster
Cathedral, at the turning down Vietoria
Btreet, and the time I posted it was about
one o'clock, for I caug]l:t- the one-thirty to
Louth."”

* Bir,” said Braithwaite, “ if 1 remember
rightly, that was one of the pillar boxes
mideg' by the suffragettes, There was a
report in the paper of it which I remember
to have read.’lm

*“ Are you sure ? " said Sir Henry, inter-
rupting him.

" Yes, Sir Henry, I am practically certain,
but I will verify my statement if you wish.”

“You had better make absolutely sure
before we get any further. Come back again
as quickly as possible. This matter has
got to be settled at once.”

Braithwaite retired, and Sir Henry turned
to Summers. * If you don't mind waiting
I think it would be best for you to stay
here till Braithwaite returns. He won't be
very long; but it looks to me as though
this business will take a lot of clearing up.
It's odd, if what my assistant says is true,
that the very post box in which you posted
your letter should have been attacked.”

With that he turned to some correspond-
ence at his elbow, and Summers was left
to while away the long tedium as best he
could. When the young subordinate re-
sppeared he brought no very definite news.
What he had previously intimated was true
—the pillar box had been tampered with,
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presumably by a suffragette—a woman, at
all events—who had dropped some corrosive
fluid through the opening. The police had
been warned almost directly the incident
had taken place, and & special postman had
been dispatched to take charge of the letters.
He had been told that these letters were
sent straight to the authorities at the post
office, and he had made inquiries there. He
had found out that most of the letters had
been forwarded to the respective consignees,
s few had been too badly damaged to be
decipherable, and one or two had been
called for, A search through the remaining
letters showed no such document as Summers
had described, but the head of the depart-
ment had informed him that on the after-
noon of the outrage two men had called,
and taken away such an envelope as was
wanted. He had been shown the receipt
for it, which gave the address of the con-
signee as Sotheby Vicarage, and according
to this receipt it had been handed over to
the writer himself—Charles Summers.
Ownership, so the official had assured him
in reply to his inquiries, had been established,
not only by private cards, but by specimens
of the paper used and by the seal used for
the letter. Furthermore, the recipients had
given an accurate and genernf detailed
account of the subject of the specification.
Charles leaned back with a low whistle.

“ The deuce!” he exclaimed. * There's
no doubt about it. That's my letter. Those
foreigners have got hold of it. They must
have watched me all the time. I expect by
now they are out of England. Here's &
pretty kettle of fish.”

CHAPTER IX.
A Stratecic Move.

Dumbfounded though he was by the dis-
covery, Charles could not realise how great the
loss was that he had suffered. As a matter of
fact,his temperament was such that the whole
force of the circumstances and their conse-
quences would never strike home to him. He
was one of those philosophical and impractic-
able people who are always living ina world
outside everyday circumstances, building
phantom cities and constructing great
engineering feats with unly dreams for sub-
stance from plans mapped only iu the
imagination.

(To be continued.)
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INSTRUCTION IN WIRELESS TELEGRAPHY
Wireless Telegraph Receivers

(Seventh Article.)

[The first article of this serics appeared in the Msy number of Tz WinzLeas WoaLn, in which number there also appeared
particulars of the examinations to be held when the course is completed, and full details of the prizes offered by the Marconi
Company to sucosmful candidates, A forther anoouncement appoared on page 461 of the October number].

HE word receiver ia usually applied

to that part of the apparatus of a

_wireless telegraph station by means

of which the electric waves which are picked

up by the aerial are sorted out and converted
into some audible or visible sign.

The aerial, however, is just as much a part
of the receiver as it is a part of the trans-
nutter, and must be in tune with the waves
it 18 receiving, just as the transmitting aerial
must be in tune with the waves it is radiating.

We have just said that the aerial ** picks
up " the electric waves, but this is not
strictly accurate. When electric waves
travelling through the ether pass across a con-
ductor, they produce oscillatory currents in
that conductor, and these oscillatory currentsa
will have the same frequency as the waves
which produce them.

By means of an aerial wire, therefore, we
can convert the electric waves which are
being radiated from a transmitting station
into oscillatory currents, and we have only
to detect the presence of these currents to
enable us to * read " the message which is
being transmitted.

0l. Essentials of a Receiver. —We have
slready explained that an aerial forms an
“open” oscillating circuit and has a
natural time period of its own, We have
also shown that an oscillatory current will
not flow easily in a circuit unless the natural
time period of that circuit is the same as
that of the ocscillatory current—that is to
say, in this case the aerial circuit must be in
tune with the wave which 1a to be received.

The first easential of & receiver, therefore,
s & variable inductance and a variable
condenser, which can be connected in series

with the aerial by means of which the latter
can be tuned to the desired wave-length.

Fig. 1 illustrates these connections where
A and E are the aerial and earth terminals
of the receiver, I the inductance, more or
less of which can be included in the aerial
circuit, by means of the switch, 8, , and C
the variable condenser across which 1s fitted
a short circuiting switch, 8.

The inductance, I, is caﬁed the * Aerial
tuning inductance,’ and the condenser, C,
the * Aerial tuning condenser.’’

Tﬁfmﬁ.ﬂ :
A

ﬁﬂt

We know that by placing a condenser in
series with the aerial we reduce the wave-
length of the aerial, and by placing an induet-
ance in series with the aerial we increase the
wave-length of the aerial. If, therefore, the
wave-length which it is required to receive
is shorter than the natural or * funda-
mental * wave-length of the aerial, we must
cut out all the inductance in the circuit by
means of the switch, 35, , and we must reduce

Fig. 1
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the value of the adjustable condenser, C,
until the correct wave-length is obtained.
The switch, 8,, will in this case be open, as
shown in the diagram (Fig. 1).

If, on the other hand, the wave-length
which it is desired to receive is longer than
the fundamental wave-length of the aerial,
in order to bring the wave-length of the aerial
into tune, we must first short circuit the con-
denser, C, by means of the switch, 8,, thus
leaving no capacity in series with the aeral,
and we must increase the inductance in the
circuit by means of the switch, 8, until the
correct wave-length is obtained.

The next essential of the receiver is some
device whereby the presence of the oscil-
atory current can be detected.

52. Methods of Detecting the Oscillatory
Currents.—In the article which appeared in
the October number of THe WirELESS WoRLD
we showed how this could be done, in the
case of & wave-meter, by placing across the
condenser of the oscillatory circuit a pair of
telephones in series with & crystal. The
telephones in series with a crystal constitute
a detector. Thia method can be adopted in
the receiver b:,- placing the detse-::tur BCTOSH
the aerial tuning condenser, but 1t 18 not an
efficient method for the following reason.

The aenal tuning condenser forms only a
part of the capacity of the whole aerial cir-
cuit, so that although the detector may be
extremely sensitive it is not being used to the
best advantage.

Another method is to apply the detector
across the aerial tuning inductance, but this
method has also the same disadvantage—
viz., that we are only applying the detector

Y,
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Fig. 2
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to & portion of the whole inductance of the
serial cirewt.

If, however, we are receiving a wave very
much longer than the natural wave-length
of the aerial, in order to tune up the latter
we naturally have to use a large amount of
inductance, and if this inductance forms (as
it may easily do) the greater part of the
inductance of the whole aenal circuit we may
quite efficiently apply the detector across
the inductance. This makes one of the
simplest and cheapest forms of wireless
telegraph receivers and is shown diagram-
matically in Fig, 2, where A is the aenal, [
the variable tuning inductance, E the carth,
D the crystal, and T the telephones.

Most of the amateur stations, more es-

pecially those in towns, have very small
aerials for obvious reasons, and as they are
chiefly uased for * picking up *’ signals from
stations using long wave-lengths, this form
of receiver ia particularly appropriate. With
such short aerials even the waves trans-
mitted from ship stations are sufficiently
long to necessitate the use of a comparatively
large inductance in series with the aerial,
g0 that the receiver may also be used
fairly efficiently for receiving signals from
ships.
53. Use of the Battery and Potentio-
meter.—Some crystalz,such as carborundum,
become more sensitive to minute currents
when & slight initial voltage is applied across
them. This voltage must be regulated
exactly to suit the particular crystal which is
being used, and this regulation is accom-
plished by means of a potentiometer.

A potentiometer, shown in Fig. 3, consists
of & resistance coil, R, connected across a
battery, Q, and provided with a sliding
contact, 3, by means of which a lead can be
connected to any point along the resistance.

The resistance of the coil should be kept
sufficiently high, so that the current passing
through it from the battery is not sufficient
to discharge the battery rapidly. Too high
& resistance becomes impracticable, as either
the resistance wire with which the coil 1s
wound would have to be so fine that it would
easlly become broken or cut, or the resistance
coil would have to be of such a length that it
would not be convenient on account of its
size. In practice suitable resistance coils
can be wound having a resistance of about
200 obms, and this connected across a
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battery of 4 volts will only allow about gyth
of an ampére to pasa through it, so that a bat-
tery comsisting of three ( size dry cells would
be sufficient to maintain its voltage for many
weeks with continuous working.

Q
—lll -
4+ voiTs

Fig. 3

On referring to the diagram (Fig. 3), and
assuming that the voltage of the battery is
4 volts, we have s difference in potential
between the two ends of the resistance coil,
A and B, of 4 volts; therefore, if we connect
a wire, W, to A, and another wire, W, to
the sliding contact, 8, and move the latter
to the far end of the coil shown in dotted
lines and marked 8,, the voltage between
the two wires will be 4 volts. If, however,
we slide the contact nearer towards the end
of the coil marked A, the vol between
the two wires diminishes until the voltage
becomes zero, when the slider occupies the
position 8,. It is obvious that the voltage
across the two wires will be in proportion to
the distance the sliding contact is from the
point A, and that by moving the slider to
any point between the two extreme ends of
the resistance we can regulate the voltage
between the two wires to any intermediate
value between 0 and 4 volta.

With most carborundum crystals the
voltage which should be applied across them
to bring them to their most sensitive state
iz somewhere between 2} and 3} volts, so
that by apEEring this potentiometer to our
crystal we have a simple means of bringing
the latter to its most sensitive state.

54.—Method of Applying the Potentio-

meter to the Crystal—The method of
applying - the voltage obtained from the
potentiometer to the erystal 18 not as
straightforward as it might at first appear
to be. The most obvious way of doing it
is shown in Fig. 4, where the two wires from
the potentiometer are connected one to either
gide of the erystal. But it will be imme-
diately seen that this entirely neutralises
the value of our crystal as a rectifier, for the
oscillatory currents, instead of trying to pass
through the crystal to the telephones, thus
becoming rectified into uni-directional eur-
rents, will through the resistance of the
potentiometer to the telephones.

It is obvious, therefore, that we must
devise some means of applying the voltage
to the erystal without making a bye-pass
for the oscillatory currents induced in the
inductance coil.

il

[

This can be accomplished by connecting up
the circuit as shown in Fig. 5, where the
junction of the battery and the resistance
coil is connected to the earth side of the
crystal. Ome side of the telephones is then
connected to the earth terminal, and the
other side to the sliding contact of the
potentiometer.

Assuming that the common junction of
the battery, resistance coil and crystal, J,
Fig. 5, is the negative side of the battery,
the sliding contact, 8, is the positive, and
this positive E.M.F. is conducted to the
other side of the crystal through the tele-
phones and through the senal inductance,
as indicated by the arrows.

Fig. 4
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Thus it will be seen that we have accom-
plished what we desired—i.e., to apply an
adjustable voltage acroas the crystal without
forming any short cut for the oacillatory cur-

!
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Fig, 5

rents, which must therefore pass through the
crystal and there be rectified before they
reach the telephones.

55. The Two-Circnit Receiver. — As
already explained, the single circuit receiver
just described is quite efficient for stations
that are receiving comparatively long wave-
lengths on short serials, but it would be
obviously useless for stations which might
be required to receive messages on wave-
lengths as short or shorter than the funda-
mental wave-length of the aerial.

If we can cause all the energy in our aerial
circuit to be transferred to a secondary
circuit and apply our detector across the
whole of the inductance or capacity of this
secondary circuit, it is obvious that the size
of the acrial will not limit us as to the value
of the wave-length for which such a receiver
can be efficiently used.

56. The Primary and Secondary Circnits.
—>Buch & receiver will have two distinct
oscillating circuits, both of which must be in
tune wit-gh the wave-length which it is
desired to receive. These two circuits are
called respectively the primary eircuit and
the secondary circuit.

The primary circmit will consist of an
aerial, an adjustable inductance, and an ad-
justable condenser for tuning up the circuit,
and & primary coil, by means of which the
oscillations ean be induced into the secondary

circuit, thus transferring the energy from the
primary to the secondary circuit,

The secondary cirenit will consist of an
inductance coil with a variable condenser
connected across it, by means of which the
wave-length of this circuit can be adjusted
g0 88 to be in tune with the primary circuit
and at the same time with the wave-length
which it is desired to receive.

The inductance coil of this secondary cir-
cuit must be so placed relatively to the
primary coil that the oscillatory currents
ocourring in the latter will induce similar
oscillations in the former : that is to say, the
axes of the two coils must be in line with
one another, and the two coils must be
sufficiently close together.

These circuits are shown diagrammatically
in Fig. 6, where A is the aerial, I the aerial
tuning inductance, C the aerial tuning con-
denser, P the primary coil, and E the earth,
forming the primary oscillating cireuit. The
BECO oscillating circuit is formed
by 8, the secondary coil, and B, the
secondary tuning condenser; the common
axis of the primary coil and the secondary
coil is indicated by the dotted line XY.
The method of applying the potentiometer
to the erystal in this case is shown in Fig. 7.

By applying our detector, as shown in the
diagram, across the secondary inductance
coil, we shall be ap Eing it in the most
efficient manner pmi£ , Bince no matter to
what wave-length the secondary ecircuit is

f n

N

Fig. 6

adjusted the detector will be applied to the
whole of the inductance in that circwt.

57. Proportion of Inductance and Capa~
¢ity in Secondary Oscillating Circuit.—



Another point, however, which we have
not yet touched upon, affecting the efficiency
of the crystal detector, is the proportion of
the inductance to the capacity of the oscil-
lating circuit to which the detector is applied.
In addition to the fact that to obtain
maximum efficiency it is necessary that the
detector be connected across the whole of the
inductance, it is found in practice that the
greater the inductance of that circuit com-
pared with its capacity, the more efficient
will the ervstal become.

TLe reason for this will be explained in the
next article, but for the time being we must
take it as a fact and develop our receiver
accordingly.

At first sight it would appear that there is
no limit to the amount by which we can
increase the inductance of the secondary
coil, 8, so long as we reduce the capacity of
the condenser, B, in proportion. This,
however, i8 not the case, for by increasing
the number of turns on the inductance, S,
we not only increase the inductance of the
circuit, but also the capacity.

{r=

I

il

|
I

c 7

Fig. 7

Up to the present we have regarded coils
of wire as having only the quality of induct-
ance. As a matter of fact, however, every
coil of wire has self-capacity, and for this
reason it is found that every coil of wire, even
without a condenser connected across it,
forms an open oscillating circuit and has all
the essentials of an oscillating circuit —that
18 to say, the two qualities of inductance and
capacity. This self capacity then imme-
diately limits the amount of inductance we
can use, for in increasing the inductance we
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cannot avoid increasing also the capacity
of the circuit.

The most efficient coil that we can design
for the secondary circuit of the erystal
receiver is therefore one whose wave-length
by itself will be the required value without
the addition of any extra capacity. Our
adjustable condenser, however, is necessary
in order to enable us to increase the wave-
length of the secondary circuit, but again we
are limited to the extent to which we can
vary it by the fact that as we increase the
capacity across the inductance so do we
decrease the efficiency of our detector when
applied to that circuit. (See ph 57.)

In practice it is found that without
materially affecting the efficiency of the
detector we can connect a sufficiently large
capacity across the inductance to increase
ite wave-length to about two and a half
times its original wave-length. If we go
beyond this point the reduction in the
efficiency of the detector becomes noticeable.

We may say then that with a two-circuit
receiver in which a crystal is used as a
detector, the maximum efficiency is
obtained when the capacity across the
secondary condenser is reduced fo zero,
Further, we may say that the maximum
wave-length to which it can be efficiently
tuned will be about two and a half times
the value of its minimom wave-length.
Thus, if the shortest wave-length which a
station is required to receive is 300 metres,
the receiver will be designed so that the mini-
mum wave-length to which it can be adjusted
will be 300 metres, and its maximum
wave-length will then be about 750 metres.

Where longer ranges of wave-length than
these are required, special arrangements
have to be made by which the secondary
inductance coil can be changed ; thus if a
receiver is required to receive wave-lengths
of any value between 300 and 1,500 metres,
it will have two secondary inductance coils,
one of which will allow the receiver to be
tuned up from 300 to 750 metres and the
other from say 600 to 1,600 metres.

Share Market.
Loxpon, Oclober 21, 1913
The prices of the various Marcbni issues show
little change, and are as follows—Ordinary
1§, Preference }, Canadian 9/6, Spanish %,
American }§. Rights on New Shares, 1/14.
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Practical Hints for Amateurs

Home Made Long-Distance Apparatus

By “ A. TINKER"

following account of a receiving

I apparatus which I set up recently

may interest many of your * ama-

teur "' readers. I believe the designs are

rather novel, especially the condenser and
the potentiometer.

The condenser which I describe is easily

made, and can be produced by an amateur

touching, but no doubt it would have been
better to use enamelled wire and no string.
Though not shown in the diagram, to
avoid confusion, there were several separate
drainpipe coils on both primary and secon-
dary, with tappings led to the point switches.
The following articles were bought :
Receiver and blocking condenser
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ter, without any epecial tools; on
the other hand, the rotary condenser is
difficult to make satisfactorily.

Fig. 1 shows the apparatus partly as a
sketch and partly diagrammatically.

It was made chiefly from old boxes, photo
frames, earthenware drain pipes, and some
pieces of spring brass. In use it has been
found most successful.

The chief point about it is that it has no
sliding contacts, the point awitches being
easily made with brass screws and a piece of
spring brass. The box-shaped transformer
is more easily made than & cylindrical one,
and with photo frames at the ends looks
quite neat.

Instead of using insulated wire, bare
copper wire was used, with string wound
alongaide to keep the turns of the coils from

Carborundum crystal.

Dry cell.

A few binding scrows.

4 yards electric bell wire.

Some zine sheet for making variable
condenser.

20 8.W.G. and 23 5.W.G. copper wire for
coils and aerial.

The cost of this amounted to two guineas
in all, but I do not include the value of such
things as brass screws, pieces of spring brass,
and other emall items which 1 found about
the house or in the tool shed.

Fig. 2 is a sketch of the variable condenser,
which is made of zinc plates and the glass
of old full-plate photo negatives. By using
glass as & dielectric, instead of air, the
capacity is increased about seven times for
the same area of plates. I used six sliding
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plates and scven fixed ones, with eight glass
plates, in order to have glass on the outside
of the whole lot, as well as between the plates.
By making the fixed plates shorter than the
glass and arranging the stop so that the
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-~ !_ﬁ. 5 gnlar se o g IIHIF.

T & grveral
re ’ulw-lﬁn-r p-\.:rlf o

@

moving plates pull nearly right out, & very

small capacity can be obtained for short
wave lengths.

It is necessary to have washers between
the plates where the bolta pass through the
lugs to keep them properly spaced.

The setting up of the needs no
description, as there is nothing novel in the
derign of it. 1t was mounted on a piece of
brass by dropping it into a pool of molten
solder.

The potentiometer is shown in Fig. 3.
This is on the point switch principle, in
order to avoid the difficulty u%m aking an
efficient sliding contact.

I used } in. brass nails, and 23 feet of that
...“""-r:.hh' 2oy e
s ¥ ™
7% Grcarl fjr

thin wire which iz used for making up
nosegays.

This form of potentiometer can be made
in half an honr, and is very successful.

The aerial iz double, 240 feet long, average
height 30 feet, slung from two fir trees with
jam pots as insulators

-

I fonnd that I could hore holes in jam
pota with a file fixed in & brace.

The apparatus which [ have described is
very efficient, but the great point about it is
that it can be made up with the ordinary
tools that are generally ?mmd about a house.
As I have no lathe or drills for entting metal,
I had to design the apparatus to suit the
tuala available.

AMONG THE AMATEURS
Association Topics

HE Wirelesa Society of London has

just come into existence with the

determination to carry out a wvery
ambitious programme, upon the success of
which the amateur wireless world should reap
considerable benefit. The Bociety has re-
ceived the blessing of Sir Alexander King,
the secretary to the Post Office, who, on
behalf of the Postmaster-General, wrote
* welcoming the formation of such a society,
and indicating that certificates of its advisory
committee would be accepted by him as
qualifications for the granting of licences."”

At the inaugural meeting held recently
Mr. F. Hope-Jones, who presided (and whose
election as chairman of the Society was con-
firmed), explained that the first object of the
Society was to guard the interests of all their
fellow-workers in wireless telegraphy by
securing the granting of licences, their per-
manency or free renewal in the case of all
bona fide and competent experimenters.
Applications for licences had increased so
enormously during the last six months that
there was a distinct fear lest the Post Office
authorities should take drastic stepa to repress
the irresponsible amateur. A deputation
from the Hociety recently interviewed certain
officials at the General Post Office, and he
(Mr. Hope-Jones) was aatisfied that they would
have the support and goodwill of the Post-
master-(leneral if they took care that no more
complaints were received of interference with
commercial and Government stations by the
use of excessive powers and untuned aerials,
such as were now frequently used by irre-
sponsible experimenters, and if they exacted
from their members an undertaking that they
would keep within the limits of their licences.
More than this, they had been unofficially
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informed that such an organisation would be
welcomed by the authorities, and it was easy
to #ee that, in the very indefinite state of the

Mr. F. Hope-Jones, Chairman of the Wireless
Society of London

law, they could be of great assistance in
discriminating between those who should and
should not be trusted with hcences.

* * *

There 18 ample scope before the Wireless
Society of London for work which can be
extremely beneficial to the community. But
to achieve any substantial measure of success
it must co-operate with the provineial
rocieties already in existence, whose influence
in organising and controlling the operations
of amateurs has tended to instil in them a due
sense of responsibibty in the handhng of
apparatus. Writing of amateur associations
m the August number of this magazine we
said : * We are probably only at the begin-
ning of what will ultimately become a very
large and useful movement, with associations
of amateur experimenters in every important
centre co-operating for the common benefit
of their members.” The means for organising
a national federation of amateur wireless
societies foreshadowed in that sentence 1s
available in the establishment of the Wireless
Soeciety of London if the Committee will avail
themselves of their opportunity.

* * »

Incidentally, we must congratulate the new
Society upon its excellent choice of title and
upon the good taste of the committee in
avoiding the word * Club,” which is apt to
convey a misleading impression concerning
the functions of the body it designates,
The Wireless Society of Londo owes its

Tee WireLEss WoRLD

inception to Mr. R. H. Klein, to whom is
mainly due the successful launching of the
Society. In addition to Mr. Hope-Jones and
Mr. Klein, the following gentlemen form the
committee : Messrs. H. F. Brand, L.
McMichael, W. J. Shaw, V. W. Delves
Broughton, W. J. Fry, E. W. Kitchen, L. F.
Fogarty, A. . Hansard, and Dr. F. C.
Knight. Mr. A. A. Campbell SBwinton is the
Honorary President of the Society.
* * *

It is some little time since we recorded the
doings of the Derby Wireless Club, but it has
not been idle in the meantime. Indeed, it
has been indulging itself in new achievements
and appears to be considered quite an autho-
rity in the world of amateurs. In addition to
experimental work, the club has recently
started a systematic course of elementary
electricity and magnetism as applied to wire-
less. Mr. R. A. Briggs has undertaken to give
a half-hour lecture each Wednesday on this
topic

Mr. R. H Kiletn, Hon. Sec., Wireless Sociely
af London

The Liverpool and District Amateur Wire-
less Association 18 one of the most energetic
societies of its kind in this country, and a
ogood deal of useful work is carried out at
many of the numerous meetings held. At
a recent meeting the chief subject under
consideration was that of “ Loose coupled
receiving sets,” remarks being contributed
by Messrs. Coulton and Frith, the former
giving the outlines of a set he has at present
in use, and commenting upon the much
better signals he is now receiving. The
subject was raised of dividing the members

UMIVERSITY OF MICHIGAN
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into groups, so that each group might devote
iteelf to experiments in specific directions
and report resulta from time to time. A
proposal was also u]mt. forward that the
meeting night should be changed from
Thursdays to Tueadays, so that any members
who desired may attend the * Wireless
Lectures " at the Liverpool University, which
are held on Thursdays.
. " *

The Cheshire Radiographic and Scientific
Society propose holding a public exhibition
in December next, at which a complete
transmitting and receiving set will be shown
working, and members' apparatus exhibited.
This society was formed in February last by
a number of experimenters in wireless tele-
graphy, the objects being the association of
ita members for mutual ass'stance in all
scientific studies, and in particolar radio-
telegraphy and high-frequency electricity.

- L L

At the usual monthly meeting of the
Northampton and District Wireless Club a
aumufuf attempt was made to get Eiffel
Tower signals on an indoor aerial. Although
the connecting up of the apparatus was not
commenced until 7 p.m., Eiffel was heard
plainly enough to be taken down. The
aerial was a single wire about 30 ft. to 40 ft.
long, and waa fastened to a chair-back, from
there to a nail in the wall about 7 ft. to
8 ft. from the floor, and brought back to
the table. The room was an upstairs room
at the grand stand of the racecourse, and
the meeting was held on October lst.
Rubber bands were used as insulators, and
a Perikon detector and double-slide induct-
ance, with blocking condenser, and 8,500 w.
phones, and 18 5.W.G. bare copper-wire
aerial, earth to a water-tap.

L] L] E

The members of the Birmingham Wire-
less Association were recently favoured with
a demonstration and brief lecture by Mr.
J. H. McKeever and Mr. W. D. Bell, both
of the Birmingham Wireless School. These
gentlemen stepped in at very short notice
to take the place of the lecturer who had
been announced to attend, but who was
unavoidably prevented from fulfilling his
engagement. The lecture dealt with the
early history of wireless telegraphy and the
development of the syntonic theory.

An effort is being made to form a wireless
society for the districts of Croydon, Button
and Epsom, and as there are a number of
experimenters in these districts there seems
ample room for a useful society, We would
advise those interested to communicate with
Mr. Stanley J. J. Holmes, of Yelverton,
Court Road, Sutton, Surrey. Mr. Holmes
proposes to erect & wireless station for
experiments to be carried out by members
of the society.

] * *

The station which the Committee of the
Dublin Wireless Club are erecting at their
headquarters iz making satisfactory pro-
gress. It has been decided to erect two
33 foot poles, held in position by bolts
through the wall and raised about 7 feet
from the ground, thus making the height
about 40 feet. The aerial is to be of the
four-wire Admiralty pattern and 150 feet
long. Mr. Britton has undertaken the
erection and painting of the poles and to
supply the necessary wire and fittings for
the merials and lampe for the illumination
of the club rooms in the evenings. Various
members offered to supply apparatus.

" . L

We have little room left to deal with the
display of amateur wireless apparatus which
was shown at the Model Engineer Exhibition
held during the past month. Some interest-
ing models were shown, and among the
exhibitors of wirelessa were the Brtish
T ph Instrument Co., Ltd.,, whose
exhibit of wireless apparatus was one of the
most attractive features of the exhibit.
Mesars. A. W. Gamage, Ltd., and the Static
Scientific Co., and Messrs. Richard Mel-
huish & Co., Ltd., were among the other
exhibitors. We hope to refer to this exhibi-
tion again in our next number.

] L] L

At a meeting of the Leicester Association
held on Oetober 14th a paper was read by
Mr. Bkeets on ** Wireless in Theory.” The
members are busy preparing for their
exhibition, to be held on November 8th in
the Large Hall of the Vaughan College. The
Hon. BSecretary is Mr. H. Wildbore, 1,
Bosworth Street, Leicester.
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QUESTIONS AND ANSWERS

Readers are inviled to send

; questions on technical and
in the course of their work or in their study.

general problems that arise
Such questions must be accompanied by

the name and address of the writer, otherwise they will remain unanswered.

J. F. L. (Eltham).—The Condenser in Parallel and Series.
—What is the effect of ing & condenser in parnllel with
an inductance, com with plucing the same condenser
in;eriu witlb;‘;huhuma industanes ¥

naswer,—For the purpulu of bringing the qoestion under
simple mathematical treatment, we may regard an serial
rn bring similar to s closed oscillatory cireuit—i.e., as having
all its capacity to earth mituated at its summit and oll its
inductance in the earth-lead. The effoct of inserting o
cindenser in the earth-lead is then clear, for we are placing
it in series with the serinl capacity to earth, and thus
reclucing the effective capacity of the nerial to earth. As
the inductance remains unchanged, the effsct i, of conme,
that the wave-length is shortened. In the case of the
condenser shunting the inductance the asction s more
compliented.  Adopting our former assumption, we can
represont the conditions disgrammatioally thus ;

Herr we have two oscillntory circaits, A and B, of different
wuve-lengths coupled together in * anto.jigger " fashion.
Now, whenever two circuits are coupled together, the
lengths of the waves emitted are affectad,

If &, be the wave-length to which A is tuned,

L (L] rr L1 B 23
thon the actual wave-lengths smitted would be
A = ‘;" MIHFAT+ o (A T—A T+ 2B N
Lol
and A= A /NN — A=A LAY
2

where & is the coefficient of coupling, depending on the
proportion which the induetance m, common to both A
nid B, beam to tho tofal inductanee a + m.  Two waves
nre therofore rediated {or conversely, roopived), one long
and one short ; it is the long wave which is utilised in the
" ahunt-capacity " meothod of tuni This * shunt-
chpacity " will give fairly ﬁmm in expart
handa, but it & not one o be recommended to the amateur,
An ordinary tuning-inductanece is effective and at the same
time much simpler to use,

“Ouegs " [Londonk—Your down-leads must either
come from one end of the horizontal part or from the
centre. As you hoave them in the drawing, they form o
qui.h! I.L'I!I.lg'mm:l.rh.'u.l T aerial Best to take them down
feom A, using rope and insulntor from ground to ahout the
height of window. wires separste everywhor cxce
where they enter, and all of the same length. We wou
rather have two wires spaced, say, B feet, than five apaced
n foot each. If you bnng your down-leads from the
endd, A, then your natural wave-length in metres would be
(npproximately) length of horizontal part plvs down-lead
plus enrth-lend (all in foet) all multiplied by 1-35. Your
roils wound in discs with waxed blotting-paper between are
I.LrI.I.'.lI:i.llll'll.l:'l.nuur_'|.'1 bsrause of the fl.pnr:it:,l' from dise to disc.

The air-gap botween the and of & loose-
coupled tuner is to “nﬂdwmmuﬁr:azmp neod
not be doo big. We hardly think your failure to get many
short waves is likely to be dus to any idiceynerasy of your
orystal. Ferhaps you are a long way inland T Are you
sure your tuner can fune pro to the short waves T
And that when so tuned, the mupl{ng is not unduly weak.
owing to so few turns of the primary being in the circuit
Or, those turns which are in the circuit are at
the end of the coil which is right away from those turns
of the secondary which are in the circuit—thus producing
:-Jur;r weak Tﬂng In fact, without further informa-
o1, W CAR 0N vise you to try tightenin r couplin
for thess short waves. i i g
H. B. L. {(Wetherby)—Y¥our armngements for seria
soem quite good.  Use n two-wire sernl at least 5 feet
apart. A single wire will do for down-lead, bat twn arc
better. The only place where the two wires should juin
is where they enter the house.  For comment on dingran
of connections, sce reply to W, A. M. in this number.
Aerial connectiona all right ; slightly better to conmect
nerial to terminal 8 and earth to terminal 5, thus keeping
earth aa far away ulrunn'hhu from crystal-end of ;
Your ten-way switch on secondary will be all right, since
vou are going to have o variable condenssr as well, for fine
sdjustments. No. 28 for primary, No. 38 for secondary,
will do. Single 2,000 ochms telephone might be more
sonsitive, but the double (1,600 ohms) will MO Cil-
venient,  Zincite and pyritea is good enough ; bat car-
borundum with battery is really the most satis{nctory.

W. A. M. (Liverpool) gets inconsistent results with ahip
signals on his crystal rtu:ai'rllll:ﬁ pet, and faila to get any of
the long-distance stations Bl that the fault lies
with his hh%ﬂnm which are only of 100 ohms resistance.

Answer.—The telsphono are quite enough to account
for failures. To see whether they are the only weak
points in your set, borrow o motor-car trembler cosl and
connect up e a step-down transformer to your telephones.
But, referring to your dingram of connections, why wilf
Euu amateurs iosist on ruining your oscillating circuits

y putting the eryetal —some thousands of ohma in re.
pistance—in series with the circuit T Ita place is in serics
with the telephone acrosm the condenser of the oscillating
cirowit.

P. K. B, (Rughy).—Is there any remedy for an serial
which i oear to some 2,300 volt slternating mains, and
which, therofore, gets disturbances from these which
prevent proper recoption 1

Answer.—Such maing should not produce serious trouble
unless they are supplying power to tramears, when the sud -
den Auctuations due to the ut.n:rﬁns of the cars may upaet the
serinl.  If you are uning crude receiving circuits with little
power of selectivity, you will be liable to get interference
which would entirely vanish if you used & proper synio-
ninedd arrangement.  If, in spite of using such an arrange-
ment, you still find interference, your only plan will be to
try & " balancing aerial,’” so arranged o8 to be affected Ly
the mains, but not, to any apprecinble extent, by the
signals from the distant stations ; the offects from the mains
on the two aerials being made to oppose one another in
the receiving cirouits.

H. E. M. (Canadmn Central Wireless Club, Winnipeg).—
It in contrary to our rules to give such details as you ssk
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for of & patented article. We will help you as far as we
can without breaking this rule. The design of the receiver
will depend almost entirely on the nature of the detsctor
you intond to use it with. The receiver you mention is
designed to work specislly with the Marconi tio
Detector, which may be called s * current- ing ™
devies of low rosistance. Therefore in this receiver the
enndensers are all large, mnd the inductances small;
wherens, in the corresponding receiver designed to work
with & valve or erystal detector, the aser i the
detector circuit 8 very small, and the inductance corre-
spondingly hi The fmt receiver, however, will work
very woll with very low-reaistance orystals, if properly
adapted. Exzcept for the lack of ease in adjustment, your
suggeated plan of mn% n small, continuously-varisble
condenser in parallel with s larger condenser variabls in
stops—an & substitute !'{:Irll larger continuously.-variabla
comlenser—ia all right you have & I.Immugg of
the elementa of the subject, and have and wse skilfully »
suitable wavemster, you should be abls to get the right
values for the warious circuita. If you have no wave-
meter, then wo think the best wse to which you could put
that variable condenser would be to make & wavemetsr
out of it

3. A J. (London).—1 am srecting & wirelesa set ; the
marial will ba » from a poplar tres (12 fest high)
at the ond of the garden to the roof of the house (40 feet),
and will comprise about LD feet of wiree Will this be
wuitable for receiving from Eifel Tower and other stations 7

Answer.—Your sorial is not & good one, being very low
at the one end, and rathor short ; but in skilful hands it
ought to give signals from several stations. Could you
nut put & mast up in that tree and so raise that end of the
arrial T No ; a varinble condenser i not absolutely
in & recriving set ; quite good signals can be received without
the use of even & fixed condenser,

B. H. B. (Warel—{1) I have s detector with three
crystals, graphite, copper pyrites, and silicon on the stand,
and & zincits crystal in the upper cup. 1 was told to use
the zincite with the phite and copper pyrites, but &
brass point with the silicon. [ can get no reeult with the
brass point, but find the zincite acts on the silicon. Would
s sharp steel t do better T and can you explain why |
get no rosults with brass (1 use & {nﬂntmmﬂeﬂ T (2) 1 do
not get short wave-lengths very loud, even with my cun-
denser right out. Primary and secondary are box
ihaped, aliding one imto the other, about 10 inchos squares and
one foot long each, primary No. 20 enamelled wire, second.

No. 22, The longer wave-lengths [ get quite plainly.
Would it be better to have & separate transformer of
smaller size for the 100 to 300 metre atations 7

Anneere.—{1} We can no more answer for the behaviour
of thess * fanoy ™ crystals than we could prophecy or
account for the activoe of ing whose conduct s
varium o mulobile semper. Silicon, in  particular, is
notorioualy difficult to deal with. Why mot devote
yoursell to carborundum, snd get bold of some really good
specimons T They take a lot of beating,

{2) You; we have no doubt tlnl.izu ought to have &
separate receiving ji for the rt wave stations.
The sell-capacity of coils of your big sot would be so

t that it & quite probable t even with your son.
nsar right out the circuits are tuned to too long & wave,

L. W. P. | Pumionne, FraneeL—Can 1 work & morse writer
with my wircless set to receive Eiffel Tower signals, which
is nvnE_r abogt 3 miles from my hooss, 1 have qlrﬂd!l'
& pair of relay magnet coils of & resistance of 4,500 chme
each, Wonld theas bo any use to me ?

Answer.—The easicst way would be for youo to use the
old-fashioned soheror. With such strong signals as you
would obtain you could use s very insensitive coherer,
and this would tend to make it quite reliable and far lesa
troublesome than those used in the old days when the
great object waa to attain ma great distance as possible,

Your relay magnet coils would come in useful for making
the re-:lu"il]'_hl'ﬂr working the m]lcml-ll[:t:r nod the Morse
inker, & whole apparatus need not be at sll expensive.
If fu do mot like the ides of & coheror, you mi.uEnt try to
make n very sensitive relny which would work off the
current through o erystal-receiver.  This is only practicable
with very strong signals, but your ease abould be & favour-
able one. I you could borrow o micrmammetor and sec
for yourself what current you enn get from these signals
through & orystal-receiver, you would know more or less
whether & home-made relny coold do the work.

W. N, (Wokingham}.—1If we aro o take your aketch as
strictly represcnting your connections and arrangements,
your jigger ary i coupled all the woy along with the

i , 8o that there in no ™ high-potential end to be kept
away from the earth-connected primary.” In this case
you would get mo change :-i altering the connections
round. In & properly-designed recciver there is so much
difference between the bigh-potentinl end of the sec
(the end right away from the primary) and the low-
F'rl:.untdl.l e thiat & touch of the ﬁnm:-r o the former will
entirely ﬂnpl%lh, while on the latter it will barely affcet
them st all. e crystal should be connected fo the side
of the copdenser which goes to thin high-potentinl end ;
and it is this ntinl which drives tho signal-current
through the o I With a pgger-secondary wound in
more than one layer, not only do you not get this free end,
but also one layer has o distinet capacity to the other, and
thin interferss with the tuning.

A A {ﬂ!uﬂ!uﬁﬂ.—lt i desired to work small wireless
wota over hilly country for o distasee of about 14 miles
with hills of about B fret intervening, The seta work
satiafactorily oversea for a ditnnee of 30 miles,

Anseer.—We think there should e satisfactory com.
munication up to & distance of about ten miles, but we
greatly doubt whether it would be uniformly satisfacto
over the full distance of 14 miles under all cmrd.it:inm_wilr{
n dry earth, for instance,

A 8. I_Lir::rool L—In the third paragraph in ** Questions
and Answers,” in September issue, you say that an old
motor-cycle ignition coil will do for the transmitter, Do

mean & trembler eoil ¥

Angicer,—Yoa. What is wanted in & means for producing
& wpark, and to get an induction eoil to do this it is neces-
sary to have some kind of rapid make-and-break—hence
tho necessity for m trembler or some similar arrangement,

BraixsER [Forest Oate) asks for “instructions for making
& two-alide tuning coil,” which we regret we cannot give
in an answer to & question. He has o cylindrical (anlid)
piece of wood 7 inches long by 8 inches dinineter, and paks
whether that will do as Irlgu s vardboard tubse for winding
the wire on,  The wooden cylmder will do guite well ; he
had bettor wind two or three layers of parsffin-wazed
prper round it before putting on the winding.

ZeTa.—8orry, but in order to undemtand your query we
must have fuller particulars; & diagram of connections i
, alss the gauge of wire in the various coile. A
9 inch by 3 inch ipductance coil might hnve nny value,
depending on the oumber of turns which it contains,
Moroover, your fixed mnd varisble condensers might be of
any value, and it is impossible to get an idea of what ia
ha ing unlesa wo are told more about them. If you
coald tell us that you have & wave meter, that you pse it
properly, and that you mre certnin that your circuits are
capable of tuning properly to the waves you refer to, theno,
of course, 'l'l'llhﬂ'l.lh have something to go on.  Your serial
sooma all right ; if ing vhsi is correot you shoubd
get strong signals from the stations which yuu mention as
coming in weak, and there s no reason why you should not
get Foldhn, Tha fact that you get Clevtha clearly does
not ahow that your apparatus in really wor i.l:l! well, sinco
the distance is a0 small, Thask you for your kind remarks
about Tue WineLess WonrLn,
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Personal Items.

Mr. John Beecroft Beaumont, late Cadet Sergt.,
Leeds University Contingent, Senior Division,
Officers Training Corps, has been appointed
Licutenant in the Northern Wireless Signal Com

!.lEHﬂrt.h-r:m ﬁ'.::nmmed ;i:'g'rml Companies,
EE ngineers ( rooE)

¥ AN Arrangement Jirunt eﬂﬁtﬁd, Mr. Edward J.
Nally will become Vice-President and general
manager of the Marconi Wireless Telegraph Com-
pany of America. Mr. Nally, who is still in his
prime, has been for more than thirty-five years
conoected with the tel ph business, starting
as & measenger boy with the Western Union Tele-

graph Company. He recently reai as  Viee-
president and general manager of the Postal
Telegraph and Cable Company, after a service of

nearly twenty-five years. Mr. Nally's expenence
and reputation as a telegraph man fit him in
an eminent degree for the position which he has
just accepted, and will be especially valuable to
the company in connection with the Trans-Atlsntic
and Trans-Pacific telegraph service, which it is ex-
pected will be opened to the general public by the
close of the present year.

Marconi Philatelic Society.

Another very intercsting evening was spent on
October 17th, when Mr. A. W. Torode, by special
roquest, read o paper on “The English Stampa
of King George." Doubtlesa it will be news to
many readers, equally as much as it was to some
of the members present, to learn that since the
accession of King George there have been no fewer
than 26 varietics of our own English halfpenny
stamps and 25 wvaretica of the penny. Many
apecimens of the diferent varieties of watermarks
wero exhibited by Mr. Torode, and ho recoived the
warmest thanks of the members present, who folly
appreciated both the rcading and the exhibition.
It is hoped that during the coming season one or
two other members wiﬁ follow the example of Mr.
Torode and give the Society the benefit of their
regearchea in the particular countries in  which
they have specialisod.

Swimming.

The Swimming Club finished the summer season’s

g;:]gnmm& with the Club Championship contest of

yards, which proved to be a very exciting affnir.
The entries luullllr,d cleven and the heats took
place on the 8th and 10th inat. when the first three
of sach heat into the final.

Thie took Ellﬂﬂ at the headquarters on Thursday,
Oectober 18th, and was won by Mr. A. 8 Free, of
the Accountants Department, Mr. Castle and Mr.
Litteur being second and third respectively. Mr.
Free is to be co ulated upon his excellent win,
by which he holds the cup for one year and receives
a gold medal.

Orchestral and Choral Society,
The Orchestral Society has been continuing its
weekly practioes. Overtime work and ﬂiﬁzt olasacs
have once or twice played havoe with the attend-
ance, but the calibre of the orchestro has, notwith.
standing, improved greatly. In associntion with
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the above three singing ticea have boen held in
the last three weeks. have proved increas-
i attractive, and lsst week the number of

rs reached the grand total of thirty. There
is reason to hope that this record will be beaten in
the near future, while the enthusisam shown over
such items asthe ** Boldiers” Chorus ' and * Queen
of Angela "' a well for rapid advance in musical
|:|i-'||rﬂ|r.'|[.'|-1:|:||al'lt-II‘B-BII“I-:‘IIA..u

Buyers’ Guide.

It has been troly said that * of the making of
books there is no end,” and certainly the reading
of publishers' catalogues, which at this time of the
year appesr in battalions, ia likely to become
wearisome to the fleah. But this evidence goes Lo

ve that we of the twentieth century are
E:ﬂpendmt. more than in all preceding ages on book-
learning and book-readi Nevertheleas most of
us have no time to test merita or demerits of
new literature, and often it is dangerous work to
buy a new textbook on any subject we may fancy
merely on the suthority of & review or of an adver-
tisement. Further, it is, in nine cascs out of ten,
beat to stand by recogni authoritivs and old
favouritiea, and if this plan be followed there is the
added advantage of possibly being able to procure
such books second-hand, which means the maxi-
mum value at & minimom outlay, and there is no
firm which has so fine a collection of first-class
books, and more especially technical and scientific
works, as Messrs. W. & G. Foyle, of 121 to 123
Charing Cross Road, W.C. Their catalogue can
always be obtaincd on application, and is worthy
of the perusal of all wireless operators and cngineers.

L L L]

One of the most important articles in & wireless
operator's kit, and, in fact, in all travellers' kita, in
the waterproof, and it is an article on the purchase
of which the test care must be exercised if it is
to be a satisfactory investment to the purchaser.
(One does not want to be constantly buying water-

roofs, & good one will last years, an wit-!:tst-md
avy wear, but it must be good, and, as with all
arlicles in which rubber plays an important part,
the purchaser is bound to raE;r chiefly on the eredit
of the firm with which he is dealing. Thercfore he
cannot do better than deal with such a well-known
business house as Anderson, Anderson & Anderson,
Ltd., of St. Paul's Churchyard, E.C., for their
goods are known throughout the werld as bearing
the hall mark of excellence in manufacture, while
their india-rubber regulation waterproofs—and
without rubber or oilskin you can have no real
waterproof —have always been officially sealed na
the authorised standard garment by the naval and
military authoritica.

ELECTRICA.L ENGINEER with manufacturing ex-
perience, required by frst-class electrical firm, to ta
over Depariment for the manufacture of short-distance
wirsless telegraph apparatus for amateurs.—Write, stating
fully, proviods expefbsscs, ade, and salary required, JAuMES,
MerLon & CoLgmaw, SHicitors, 12 Coleman Sereet, E.C.

Bl:'_!ﬂ KS on Wireless Telegraphy. Over 1,000,000 volumes
an every concelvable subject secondhand ar Half Price.
Mew 25 p.o. Discount Cat. 769 Fres, State Wants. Books
Boaght.—W, & G, Fovie. 121 Charing Cross Road, W.C,






