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The Postmaster-General on the
Imperial Scheme

HE speech in which the Postiiaster-

I (General presented his annual state-
ment in the House of Commons on

Aprl 24th was packed with interesting
matter. Its outstanding feature was the
statement on the telephone service, but
it also contained references to the scheme
for an Imperial chain of wireless telegraph
stations. Mr. Samuel said he had hoped to
make much progress before now with the
estiblishment of an alternative system of
Empire communications by means of Im-
perial wireless stations owned by the British
(GGovernment, by the Dommon Government,
and by the Indian Government, but. owing
to circumstances with which all were too
fanuliar, this most desirable undertaking
had been postponed. Nearly two yvears had
passed since the sub-committee of the Com-
mittee of the Impenal defence reported
that the project was urgent from the point
of view of the strategical defence of the
Empire. On January 14th the Select Com-
mittee of the House of Commons, investi-
gating this subject, presented an interim
report in which they came to the conclusion
that the matter was one of urgency, and
they asked that an advisory committee of

experts should be appointed to report as to
the best system to be adopted.  The report
of the advisory committee, which was not
available at the time the Postmaster-
General made his speech in the House of
Commons, has now been published, and 18
dealt with fully elsewhere in this number.
On Jdanuary 29th, as Mr. Samuel informed
the House, the Commissioners left this
country to secure sites in Kgvpt and East
Africa, but he pointed out that the Govern-
ment could not yet definitely purchase sites
for wireless stations, because they held that
the contractor who bult the stations should
take the risk of any failure in their working,
and if this very desirable condition was to
be maintained it would obviously be neces-
sary to obtain the contractor's approval for
the site selected.

Touching upon another point in this
speech, it is interesting to note that the
wireless stations on the coast show a satis-
factory increase in business, The traffic
has grown by 15 per cent. last vear, and
has doubled during the last four vears.
New coast stations are being erected, and
these should be of considerable service to
the mercantile marine.
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The Members of Scientific
Advisory Committee

N the opposite page appear the
Opurtmita of members of the Scientific

Adwvisory Committee, which has just
18sued its report.

Baron Parker or Wappinarow, the
Chairman of the Committee, is perhaps
better known as Mr. Justice Parker. For
many vears he was an eminent judge in the
High Court, where he dealt mainly with
Patents cases, The famous *“ Four Sevens "
patent action was heard before him, and his
Judgment in favour of Mr. Marconi and the
Marconi Co. was a masterpiece of clear
reasoning and lucid statement. He was
appointed a Lord of Appeal thia year, only
seven years after his elevation to the Bench.

Dr. Grazeerook started professional life
under brilliant auspices. After study at
Liverpool College he entered Trinity College,
Cambridge, at the age of 18. Three years
later he was elected foundation scholar,
and the following year took his degree as
Fifth Wrangler. Immediately afterwards
he commenced the study of Physics at
Cavendish Laboratory, under Clerk Max-
well. In 1880 he was appointed demon-
strator of Physica by Ll;mfm Rayleigh, and
ten years later became director of the
Laboratory. This position he held until
1898, when he became Principal of Univer-
ity College, Liverpool. In 18382 he was
elected Fellow of the Royal Society, and
served on the Council from 1892 to 1894.
He is Director of the National Physical
Lﬂbﬂrﬂ.tﬂr}r.

Mr. DvppeLL served three years' engi-
neering apprenticeship, and was afterwards
engaged in research work at the Central
Technical College, London. In 1896 he
obtained the Whitworth Exhibition, and
in the following year a Whitworth Scholar-
ship. His work in connection with oscillo-
ﬂmp'lu. has made him deservedly famous.

e received a gold medal for Ozcillographg
at the Paris Exhibition in 1900, and at
5t. Louis in 1904. The Duddell are, which
iz well known in connection with wireless
telegraphy, was discovered 1y him. Ha

is. now President of the Institution of
Electrical Engineers.

Sir Arexanper Kexxepy is one of the
foremost engineers of the day. His ap-
Er&nt&ce&hi to engineering lasted 4} years,

ut he made such good use of his time that
when he was only 25 he was already estab-
lished as a consulting engineer in Edinburgh.
In 1874, two ra later, he was appointed
Professor of Mechanical and Civil Engineer-
ing at University College, London, and when,
in 1889, he was compelled to relinquish the
position owing to pressure of profes-
sional work, he received the honorary title
of Emeritus Professor of Engineering from
the Council of University College. He has

ublished several books on mechanics and

indred subjects. In 1887 he was elected
Fellow of the Royal Society, and received
the honorary degree of Doctor of Laws of
the University of Glasgow in 1894. He was
appointed by Lord Goschen member of the
Naval Boilers Committee and President of
the Admiralty Machinery and Designs Com-
mittee. For these services he was knighted
in 1905.

Mg. JamEs SwinBursE is well known as
an inventor. He served his apprenticeshi
in engineering when he was quite young, ans
was soon distinguished for his attainments.
In 1881, when he was only 23, he was
returned as first in all England at the
Examination of the City and Guilds in Gas
Manufacture. Later he went to America,
but returned to England to patent & glow
lamp known by his name. From that time
onwards his inventive faculty has never
deserted him, so that a long list of successes
stand to his credit. He was President of
the Institution of Electrical Engineers from
1912-1913.

Mr. E. H. Rayngr, the Secretary
to the Committee, is an electrician of
repute. He was educated at Cambridge,
and served a very thorough apprenticeship
with several engineering firms. now
carries on expert teating and research work at
the National Physical Laboratory.

B
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EPISODES OF

THE MONTH

PorTABLE WIRELESS TELEGRAPH STATIONS IN THE Bankaw War. TEeLE-

ORAPHE IN
RarLways.

WirerLess WorLD a report of the
siege of Adnanup]e, and the part
that wireless played in that remarkable
episode of the Balkan War. Fuller
details have since come to hand, and these
are of sufficiently interesting s nature
to prove once again that fact is often
stranger than fiction. Adrianople was only
suppled with a 1§-kw. cart station, which
happened to be shut up in the beleaguered
town, and this fortunate circumstance alone
enabled her to keep in touch with the
Government at Constantinople, which would
otherwise have been entirely ignorant as to
the state of affairs in the besieged city. At
no time did the station fail, and during the
time that the city was invested over
450,000 words were transmitted to head-
quarters without a hitch. This, too,
in spite of the difficulties the Allies
attempted to create by placing one of their
stationa to the westward of Adrianople, and
another to the eastward, so that they might
come as nearly as possible in a direct line
between the Adrianople and the Ok Meidan
stations. As soon as the Ok Meidan station
started calling up Adrianople, or vice versd,
the Allies hammered away at their two
stations in & wvigorous but vain effort to
jam the Turkish signals. But the efforts
of the Turks were entirely successful, and
the calls were transmitted and received
without the slightest inconvenience. It is
acknowledged that the excellence of the
instruments and the system of the Marconi
Company are chiefly responsible for this
phenomenal success.

LAET month we published m Tue

The decision of the Postmaster-General to

THE NORTH OF BSCOTLAND.
AERIAL Trarric 1% Frasce. Thag SHare MArkEgT.

WireLESS TELEGRAPHY AND

substitute wireless ta]egmph}r for the existing
overhead land lines in exposed parts of the
north of Scotland will meet with general ap-
roval. Business in such important centres
as Aberdeen, Dundee and Arbroath has fre-
quently been interrupted, and the towns
themselves at times isolated by the break-
down of telegraph lines during severe
weather. A wireless station is to be estab-
lished near Aberdeen which will be in touch
with the station at Newcastle-on-Tyne,
and so put an end to all inconvenience in
the future. The local authorities of the
areas concerned have agitated vigorously for
the laying of underground lines, but the
excessive cost of such a scheme has pre-
vented its adoption. The opposition to
the Post Office scheme is based upon a
complete misapprehension, if not ignorance,
of the everyday accomplishments of wire-
less telegraphy. A representative of the
fish trade, who was & member of a recent
deputation to the Postmaster-General on
the subject, in communicating to the local
Press his views upon the Post Office pro-
posals, said hia objection to wireless tele-
graphy was * that it is still an experimental
means of transmitting messages as far as
overland is concerned.” We do not know
where he obtained this remarkable informa-
tion from; it betrays a curious lack of
knowledge of current progress. Far from
the overland transmission of wireless tele-
grams being an experimental matter, it is
at present carried out on & very large
scale, and in the Imperial wireless telegraph
gcheme which the British Government have
proposed, the transmission of m
will be mainly overland. Wireless
graphy has been thoroughly tested between
London and Liverpool, and the business of
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maintaining regular communication between
the north of England and the north of
Scotland therefore cannot present any
difficulty.

A serious attempt is now being made on
the Lackawanna Railroad in the United
States with a view of adopting wireless
telegraphy as an aid to the operation of
trains, and those who have charge of the
experiments seem to be very sanguine as to
the results. It may besaid in favour of the
project that the problem is being approached
in a scientific manner, and from the advanced
state of the art it is fair to presume that the
element of chance in the attainment of
results will be largely reduced, if not elimi-
nated. The distance to be covered by the
wireless in this instance is comparatively
short, and if the system proves to be as
successful aa it is hoped it will be, it will mean
8 great deal to the railway services. The
section of the road to be equipped is one
which is frequently visited by storms, and
wire communication suffers more or less in
consequence. In order to be independent
of such conditions, the railway officials find
hope for relief in the wireless, and if they
succeed in accomplishing what they have
instructed the American Marconi Co. to
carry out, a great stride will have been made
in the development of the science of railway-
train movement. The results of these ex-
periments will certainly be awaited with
deep interest.

. L L

The Bill for the Regula:'on of Aenal
Traffic in France, which was tabled laat
month by the Minister of Public Works,
holds a certain measure of popularity because
it is framed not only to regulate the entry
of foreign airships into France, and alto-
gether to prohibit the circulation of serial
vehicles belonging to a foreign state over
France, but to safeguard the landowner,
and secure for him the privileges of private
property and compensation for trespass
thereon and damage thereto by descending
aircraft. M. Thierry pointed out in the pre-
amble to the Bill that the number of pilota’
certificates isaned by the French Aero Club

had risen from 17 in 1909 to 359 in 1911, and
490 in 1912, and the number of aeroplanes
constructed in France increased from 800 in
1910 to 1,350 in 1911, and 1,800 in 1912
To gain some security from the possible
damage of such a flock of aireraft, the land-
owner i8 well content to forego his owner-
ship to the air above hia land. But there
are other provisions in the Bill which may
raise some misgivings. M. Thierry's figures
regarding the increase in certificated airmen
and aircraft are enough to justify legis-
lation which will have & moderate control-
ling interest; but the French regulations
resemble somewhat the measures taken in
this country for the control of motor traffic—
and incidentally the hampering of the
motor industry. That every airship, aero-
plane, or balloon, should carry & qualified
aviator and have s special certificate, the
letter and number of which must be marked
upon the aircraft in legible characters, is
reasonable enough. But such a system of
identification, coupled with the provision
that machines must, save in case of neces-
sity, descend upon recognised flying grounds,
would seem, as things stand at present, to
samvide sufficient safeguards against any

nger of espionage, without prohibiting,
a3 has been done, the carrying of carrier
pigeons, photographic and wireless appara-
tus. The. use of wirelesa apparatus on
aeroplanes and like craft has just emerged
from the experimental stage. Very few
machines, certainly of a private character,
carry such apparatus, and it seems feasible
that the French Government, by having
such machines specially registered, could,
without handicapping useful experimental
work or unduly oppressing an expanding
industry, ensure no disclosure of its secrets
to the prying eyes or ready ears of a
foreigner.

The Share Market
London, May 23rd,

Inactivity of business and the weak ten-
dency in prices have been the chief charac-
teristica of the Share market during the past
month. The prices of the various Marconi
18sues a8 we go to press are: Ordinary
4; Preference, 3}; Canadian, 13s. 9d.:
Spanish, § ; American, 1.
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The Training

of Mercantile

Marine Officers and Seamen

By FREDK. H. STAFFORD

The Development of Mercantile Marine Training. The Training Cenires.

The Preliminary Curriculum. Board of Trade Certificates.

Apprenticeship. The Question of “ Prospects.”
Life on a Training Ship. The Training of ' Fo'c'sle Hands.”

(fficers.

The Period of
Pay of Mercantile Marine

Instruction in Wireless Telegraphy.

HERE are few callings that demand
I more varied and special qualifications
to ensure success than that of the sea,

and this applies with as much foree to-day
as it did in the old davs of masts and yards,
and before steam had evolved, so to speak,
the modern type of merchant service officer ;
for it is with him that we will first deal.

Although conditions of life afloat are so very
different now, and the slow, old-fashioned
sailing ship bears but little relation to the
steamer with its speed and comfort, yet the
same moral and physical attributes are
required from the men who command the
present-day steamer,

Hailors as a class are reticent, and, indeed,
are apt to be considered a different sort of

cies from landsmen. There is so much
that is beyond the understanding of the
ordinary intelligence in their profession l:,]ut-
they but rarely k of it, and then gene
rally only to in-:l\.l.l]:"?‘ﬂ in & little *“ leg-pulling.”
Consideration, hnwwer of the multifarious
duties they have to fnrm, and the extent
and varied knowl they must possess,
will at once show that the old-fashioned idea
of the * fool of the family ** being sent to sea
does not apply nowadays, if, indeed, it ever
did. Primarily the merchant service officer
is a man who first learning to control himself
must also be capable of controlling a whole
ship's company—which in these days of
floating palaces will often total 3,000 sonls,
He must be well educated and polished,
tactful and courteous, and must display
exceptional disciplinary ability. Further,

he must be sober and calm, quick to act in
an emergency ; in short, to do the right
thing at the right moment. These are a
few of the moral qualities he must possess,
whilst physically he must have a constitu-
tion capable of withstanding all climates
and powers of endurance, for such qualities
as these he, above all men, is called upon
mosat frequently to display.

The great advance made in marine science
calls for a scientific mind to deal with its
intn'canim, so that we have in the merchant
service officer of to-day a man with an
exceptionally wide range of knowledge com-
prigsing such diverse branches as steam,
mechanics, the construction and stability of
ships, mru:lua.s telegraphy, signalling, ete.,
with the addition of seamanship, navigation
and nautical astronomy.

Sufficient has been said to show that to
qualify for such a position much preliminary
training is necessary. True, there are many
officers to-day who have qualified without
any training other than that afforded at sea,
but these are the exceptions, not the rule.

Shipowners now generally recognise the
necessity of employing officers who have
received a course of instruetion hefore going
to sea, and to a great extent the passen-
ger lines are officered bv men drawn from
the two nautical training colleges: Wor-
cester in the Thames, and Conway in the
Mersey ; or from the sea-going cadet training
ships. These two first-named vesscls have
between them turned out some 6,000 fully
qualified cadets during the past 50 vears,
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HM.S.
A Naufical Training College for Mercaniile Marine Officers.

many of whom now hold command in the
crack passenger lines, whilst others are
serving in different capacities as junior
ofticers or mates of tramp steamers.

The great mercantile shipping of this
country 18 enormous, and its growth and
magnitude can be best gauged by a few
statistica. Taking the latest figures availahle,
the total gross steam tonnage of vessels of
over 100 tons ¥ (according to Lloyd's
Register) 17,730,940 tons, representing 8,524
British-owned steamers. These figures are
instructive and serve to emphasise the neces-
sity of having properly qualified officers to
control the immense wnt?ith they represent.

Some account, then, of the various training
ships both for officers and seamen may be
of interest and serve to enlighten the travel-
ling public as to the qualifications possessed
by those emploved in this service.

There are five vessels devoted to the
training of officers—viz.,, the Thames
Nautical Training College H. M8, Worcester,
the School Shp Coweweay, in the Mersev off
Rock Ferry (both stationary), the sea-going

* Worcester,”

sailing ships of Messrs. Devitt & Moore—i.e.,
Port Jaelson and Medway—and the White
Star Line's sea-going cadet training ship
Mersey.  As the education in the two first-
named ships is very similar, we give details
of the Worcester in the Port of London
as an example,

The first consideration in entering a hoy
in the Worcester i1s one of physical fitness,
with particular regard to a perfectlv normal
eyesight. This latter is of great importance,
as owing to the new and very stringent tests
which have recently eome into force any
failure in after life would mean the abandon-
ment of the profession and the resulting
disappointment and loss of time and money.

The best age to enter 18 about 14 years,
which allows of a boy taking full advantage
of the curriculum and of obtaining the
necessary certificates.

To quote from the prospectus of the
College :—

*The special objeet of the institution 18
the training of cadets for a seafaring life,
under a captain-superintendent and experi-
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enced masters,with competent seamanshipin-
structors. The cadets are exercised in all the
duties of a first-class ship ; they are taught
practical seamanship, navigation and nautical
astronomy, in addition to the usual subjects
of a sound English education. Their train-
ing, in a word, is thorough, and always with
the end in view that, after practical expen-
ence at sea, they may become eflicient
masters of their profession. The cadets are
exercised in military and physical drill.
Bovs are accepted between the ages of 11
and 15} years at annual terms of ad mission of
i guineas, including uniform. There is no
entrance examination, but a grounding in
mathematics 18 desirable.”

All applications for admission must be
accompanied by a certificate of health (includ-
ing test for vision and colour), certificate of
birth, and testimonial of character from last
school.

On the scholastic side the currienlum con-
sists of :—English, historv, geography, Scrip-

ture, French, drawing, arithmetic, algebra,
geometry, trigonometry, theoretical and
practical, Nautical astronomy, magnetism,
the * Deviascope,” meteorology, charts,
nautical surveying; whilst the technical
training includes practical seamanship in all
branches, such as knotting, splicing, reefing
and furling sails, heaving the lead, manage-
ment of boats, ete., elementary steam, electri-
city, wireless telegraphy, and naval architec-
ture, physical and other drills, swimming,
hvgiene, ete.

The introduction of wireless 18 a new
feature in the training of the embryo officer.
The Worcester, Comway, and the sea-going
sailing ship Mersey, of the White Star Line,
are all fitted with wireless. On the Wor-
cester the cadets are given a good insight
into i1ts working and the method of dispatch-
ing and receiving messages.  This is a much-

appreciated branch of nautical instruction
and demonstrates the up-to-date character
of the training.
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branch of seamanship. Manwuvres being carried out on HM.5 * Warcesfer.”,
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After he has apent two years on board and
is  sufficiently advanced in the warious
sections, 3rd, 2nd, and lat nautical, the cadet
is examined for his Worcester certificate,
a document issued under the authority of
the Board of Trade, which carries with it
a year's sea service, so that instead of having
to serve the full regulation period of four
years at sea as an apprentice, the holder
has only to serve three years.

Shipowners fully appreciate the value of
this certificate, and no boy possessing it need
have any fear of finding a berth in a good
class line,

In addition to the foregoing, the ship is
favoured by the Admiralty in the matter of
commissions in the Royal Naval Reserve.
Every year they grant ten appointments
a8 midshipmen to cadets between the ages of
16 and 18. A first-class Worcester certificate
is an essential in obtaining one of these
appointments. The cadet auhaacluentlv
undergoes twenty-eight days' traiming in
one of the Home Fleet ships, and on the
satisfactory completion of the qualifying
period of sea service is advanced to the rank
of sub-lieutenant, lieutenant, and, in some
cases, to commander.

A npecial feature of the Worcesfer is the
granting of a number of cadetships tenable
in the ship by the P. &. 0. Co. Realising, as
so many other companies have, that some-
thing would have to be done to maintain the
supply of junior officers, the P. & 0. Co. a few
vears ago decided to make their own arrange-
ments, and accordingly invited a number of
applicants to pass an examination, arranged
with the authorities, for the entry of some
15 or 20 young men annually, with the object
of eventually becoming officers in their
service. The P. & 0. Co. accordingly
advertise periodically that they will pay half
the apprenticeship pr-emlum (amounting
usually to about £50) for boys passing the
test. On the expiry of the three years’
apprenticeship auc{.mdeta pass automatically
into the company's service as junior officers
to work their way up through the various
stages to command. This unique offer has
resulted in a large number of boys adopting
the profession, and has proved alike successful
from the point of view of the bovs and the
EDITIPH.II}".

Other notable advantazes are appoint-
ments iu the Bengal (Hooghly) Pilot Service

and the Indian Marine. Both these services
offer good openings, with the possibility of a
pension and a Ilhuml scale of pay.

In the first-named service the scale of pay
and allowances (which includes a second-
class passage to Calcutta with a grant of
£20 towards uutﬁt} ia as follows :—

Loadsman o s .. PBa 100 & month
Second mate lesdsman . i » L -
Flﬂ-t maks tﬁm B " lﬁﬂ us
First mate h.tlm.lﬂ pumd an mate .
g &

Mata ) wa 4iH) B
Master . L] it
Branch pilot o 1,000

and in the Indian Ma,nne —

Commanders, mnging from Ra. 350 to Ra. 500 per mensem,
in sddition to staff or command A per

Lisutenanta oo camploting ullht
seniority On Ra. 300 per men,

Lioutenants on mnphhug six j‘-l'-.‘l.l.‘l

saniority - . ana L,
Lisatenantaon mnphﬂng l:hm;r_ﬂ

senjority i i || I
Lisutenants u.n.dur lhl"ﬂt yenrs' mu;l-:rﬂ}' ,, s,
Bub-lisutenants . 125
Bub-lisoteonnts [

It will thus be seen that for the boy
fortunate to commence his nautical carcer
under these auspices, there are several
excellent appointments open should he tire
of the merchant service and seek new fields.

APPRENTICESHIP,

Following the course of pral:mmnrv train-
ing comes the three years’ sea service,
uisite beforg the voung man can sit for
hizs Board of Trade examination as second
mate—the first rung on the ladder that leads
to command ; and here some consideration
of the particular method of sea training
requires to be considered.
n the first place, as everyone knows, the
fmtureaque sailing ship is fast dtuappeanng
rom the waters, and it is to be anticipated
that in a few years more 1t will have
entirely vanished from the British merchant
marine.

The more’s the pity, for in these vessels
the great body of present-day commanders
were trained, and it 1s doubtful whether the
facilities afforded by steam training will
produce an equally excellent type of officer.
At the same time there are many who hold
the opinion that in an age in which mechanics
play such a large part, the time spent in
sailing ships is wasted. Witness the Navy,
where masts and yards have long ago been
displaced.
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The hoy, however, still has an oppor-
tunity of petting his first taste of sea hife in
sailing ships, and many take advantage of it.

(M the firms still owning these wvessels,
mention may be made of Messra. Devitt &
Moore’s t.‘Au fine vessels, specially designed
for carrying apprentices ; the Inver Line,
owned h‘r Messrs. George Milne & Co., of "Jwr-
deen : the White Star Line, whose fine vessel
the Merseyis also specially commissioned for
sea training ; John Stewart & Co., of London ;

Faale byl

Company, the British India Steam Navi-
gation Company, the New Zealand Shipping
Company, the Bucknall’s Steamship Lines,
and the Harmson Line of London, George
Thompson & Co. of Aberdeen, Walter
Runciman & Co. of Newcastle, the Wilson Line
of Hull, and others too numerous to mention.

Sufficient has been said to show that
there are numberless opportunities for boye
to gain experience of sea life, with the added
advantage ofa good sound nautical education,

,i,_ ;‘l o T =TT :-:—.;:--':.-‘_—_T:-_

[Harraill

Hotsting Boals on HM.5. * Worcester.”

Thomas Law & Co. : Crawford & Rowat, of

Glasgow ; and several others. All these
afford a splendid training at varying
preminms.

Until within the past few wvears few

steamship companies carried apprentices,
but with the rapid growth of tonnage more
officers are required, and so many of the
largest companies have taken upon them-
gelves the traiming of their future officers.
Particulars have already been given as to

the steps taken by the P, & 0O, Com-
pany, and others have fallen in line,
Such are the Royal Mail Steam Packet

As to the cost of apprenticeship, it is
difficult to give any very definite figures,
Some companies do not require premiams
at all, others demand anything from £10 to
€50 or £70, and return all or a large portion
in the form of wages., In this respect the ships
of Devitt & Moore's and the White Star Line
are on a different footing, as these have
apecial schemes which inelude a eertain
HH“"”'I |.|I !"f']l"l"f‘ifi[' = “'l_"” 8, ] IIJILII_“_'“]_
training. Particulars, together with a deal
of other useful information, will be found in
“ How to goto Seain the Merchant Service,”
published by James Brown & Son, of Glasgow.
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The question will naturally be asked as
to what are the prospects, after spending
time and money in equipping a bov for the
sea ! To this the reply may at onee he
f_'IH.'Il that for every vouth who has a mind
to give himself up to his profession, there is
the possibility of obtaining eommand of a
fine ship with a good income.

Pay oF OrFicERs,

The commander of a first-class passenger
steamer can earn as much as £300, aad in
some cases £1 000 per annum, but these
figures are only reached after many vears’
service, and naturally it is not every boy
who can hope to arrive at the top of the tree,
Still, the pay of the service has recently
heen increased, and the conditions generally
open to these cadets are much better than
obtained ten vears ago. In good-sized pas-
senger ships the pay of the various grades
mayv be roughly summarnsed as follows :
Large passenger steamers : Chief  officer,
£14-£20 per month ; second officer, £10-£13 ;
third, £8-£9: fourth, £7-£8 10s.: fifth
(where carried), £6. Cargo steamers : Chief
oflicer, £10-£12; second, £8 10s. : third,
£7-%8 ; fourth (where earried), £6 108, In
addition, some of the companies give
annual bonuses of from £25-£50, according
tin 'I'.'-II'-jI'I._‘_’-

» Eneland,
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Baovs on their Sporfs Field.
An Indian Club Display.

Lire oN A Traxixa SHip.

There is very little difference between the
mode of life on the ships catering exclusively
for officers. Each, of course, has its own little
singularities of régime, but all are organised
on similar lines. But to give an idea of
such life we will take a particular example,
anid there is none better for this purpose
than that of the Worcester. It is a model
training ship, and in the same way as its
system -r-f education 18 tvpical of this class
of training, so life on board, as the writer's
personal experience can prove, is typical of
all similar institutions.

Une of the old * wooden walls™ of
the ship presents an attractive
sight as she lies slichtly swaying on the
waters at her moorings in the Thames off
Greenhithe. She looks so spick and span
with her white painted ports and spotless
decks that it is difficult to believe she was
laid down 80 years ago—in September, 1833,
to be precise,

Since those davs what wonderful changes
have taken place in marine propulsion. To
imagine the old ship now as a fighting
machine with 74 guns is to conjure up an
absurditv, vet for 26 vears the noisome
steam-engine knew her not ; one might sav
she maintamed her virgin purity until the
vear 1859, when she was fitted out as a
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screw steamer, and her original name of the
Royal Sovereign was changed to that of the
Frederick William.

She did not, however, long survive as a
commussioned ship, for in 1868 she was paid
off at Portamouth, and later handed over
to the Worcester committee to again undergo
transformation. Her boilers and engines
were taken out, and she was refitted in the
stvle she now presents, being rigged aloft
in modern sailing ship fashion in the main,
and in the old stvle in the fore and muizzen
masts. When in commission she had a
complement of 418 men besides the captain
and officers, whilst now she affords accom-
modation for some 170 cadets and a stafl of
30.  The first thing that strikes the visitor on
stepping aboard is the eleanliness and order-
liness of everything about her. Her stern
is surmounted by thp poop, where are the
private quarters of the captain-superin-
tendent.

The White Star Line's Sea-going Training Ship

At the fore end is the topgallant

153

forecastle, where the galley—equipped with
the most up-to-date cooking arrangements—
and the cabins and workshops of the car-
penter and chief cook are situated.

The upper deck is broad and spacious,
and in fine weather is a splendid playground
for the cadets, offering as it does glimpses
of the many interesting craft continually

passing up and down the river. Here the
usual nautical games, such as “shng the
monkey,” are indulged in. On the star-

board side 15 a 4-inch breech-loading gun
for exercising the Hoval Naval Reserve
cadets,

The classes are held on the main or school
deck, each elass being divided into divisions
for scholastic work, and sections for seaman-
ship. These latter are again divided into
“tops,” as main, fore and mizzen. The fore
part of the main deck is taken up by the
mess room, where all meals are served,
being presided over by the cadet captains.

S —

‘ Mersey.”
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When meals are piped in true nautical
fashion, the mess room becomes alive with
dozens of strong healthy-looking youngsters,
with animal spirita only equal to their
appetites.

The lower or sleeping deck is reached by
the ladder, and reveals & serrated row of
nentlv-u]ung bunks, which are hooked up
in the daytime so as to leave plenty of space,
Each cadet is responsible for the cleanliness
and tidiness of hs particular quarters, and
thus early learna habita of discipline which
shonld serve him in good stead when he
once gets afloat.

Abaft the mainmast s & hatch that leads
to the Ii'i:-rurj' and model room, and below
this again are the gymnasium and engine
room, fitted out with electric dynamos,
which serve the double purpose of l1g;htmg
the Bhlp and affording & means of in-
struction for the cadets. Buch, briefly, ia
the Worcester, and it is safe to say that no
healthy boy could fail to enjoy his life
amongst such surroundings.

The daily routine is carried out as near
as possible to that of a sea-going vessel. The
cudets are turned out at 7 a.m., and after
breakfast stow hammocks and sweep decks.
Then come three hours of schooling, with a
short interval for amusement. Afterwards
seamanship and drills are tnkem and then
dinner. The afternoon is again devoted to
school work, followed by clearing decks,
and then tea. The gymnasium and |1|:||11'I.1‘]pT
occupy the rest of the day, with an interval
for supper, and at 8.30 prayers and * lights
out.”

The boya are allowed ashore on Wednea-
day and Saturday afternoons, when they
repair to the fields where ericket, football,
etc., are indulged in. In the summer
months much practice is obtained in the
swimming bath moored near the ship, and
by boat-sailing.

I'E['hapa the mosat looked-for event is
‘prize day, when the friends and relations of
the cadets, by the invitation of the com-
mittee, journey down the river to witness
the distribution. On these occasions the
ship is always visited by some distinguished
person, who addresses the cadets ; and many
valuable prizes, granted by shipowners and
others interested in the shipping industry,
are regularly distributed.

Although the greater part of this article is

devoted to the training of officers, we will—it
would not do to finish without—glance at
what is being done towards supplying fo'c'sle
hands for the mercantile marine, and in con-
sidering the various ships devoted to this
branch of the service, it ie necessary at once
to discriminate and clasaify.

They may be divided into two tj
I., voluntary traiming ships ; II., industrial
school ships. A third might be added—
viz., the reformatory ships, but they secarcely
come within the scope of thia article. The
first class cater entirely for boys of good
character and poor parentage, and the
second for boys who have committed some
minor offence but have not been convicted.
It is only fair to say that this last class
make equally good seamen.

To the first type belong the Arethusa,
Warspite and Indefatigable, and the shore
establishmente of the Lancashire Navy
League and National Sea Training Homes
and the Watts Naval Training School ; to
the second, the Clio, Wellesley, Mounit
Edgeumbe, Southamplon, Empress, Mars and
Formudable, the last a shore establishment.
From this group of ships a very large pro-

ion of the fo'c'sle hands are drawn, so
much 8o that the remarks in the first part
of this article applying to the necessity of
reliminary training for officers may also
ere be made in the case of seamen. A
glance at the education afforded in one of
these ships, to each of which attaches a
history, is typical of the majority. We
select the Indefatigable at Liverpool. Here
the boys are well unded in the three
“R'a” under the rules of the Board of
Education, and in addition such subjects as
the following are taught: algebra, men-
suration, mechanics, signalling, navigation,
meteorology, rule of the road, advanced
geography, seamanship, and wireless tele-
graphy, consisting of transmitting and
receiving messages by the buzzer circuit, a
400-ft. silicon bronze wire (two-fold) being
stretched between three masts, two feeders
being brought down to the receiving office
aft. Messages are read from Cleethorpes,
Poldhu, Clifden, Eiffel Tower (Paris), and
other stations, at the rate of 17 to 20 words
a minute. It will be seen that the In-
defatigable specialises in this last science, aa
it 18 generally recognised that smart boys
can be well placed as assistant operators,
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with a surety of advancement at good wages.
The period of traming varies in the dif-
ferent ships from twelve months to three
vears, und on the completion of their training
the boys are found berths at about £1 per
month to start with, all found. After three
vears sea experience they become able seamen
at about £5 per month. The most intelligent
of the lads do not, however, stop here. The
education, both technical and scholastic.
has enabled many of them to rise to the

a healthy, vigorous life to the youth of the
nation, are most deserving.

CAPE RACE STATION

The wireless telegraph station at Cape
Race, which is operated by the Marcomn
Wireless Telegraph Company of Canada for
the Canadian Government, has been tempo-
rarily put out of action through a fire which
occurred there on May 5th. Fortunately
New York and Boston bound ships are now

Teaching Wireless on the

“ Lancashire.”

This is one of the Navy League and Sea Training Homes.

position of master of a ship, and indeed, in
one case at least, to becoming a post- E.aptnm
in the Hoyal Navy. The recent decision of
the Government to make a grant of £10 per
head per annum towards the training of
these boys as seamen will enable the training
ships to add to their sphere of usefulness,
which, 1t may be mentioned, :I'i"l:,’ Yery
largely upon contributions from the philan-
thropically disposed public. They are all
in need of support, and, offering as they do

on the extreme southerly course, on which
a number of them pass beyond the range of
Cape Race station. The ships now on the
southerly track communicate as usual with
Sable Island, and by means of re-transmis-
sion by ships in the neighbourhood, the
telegraphic communications will not ad-
versely suffer. It i1s hoped that the Cape
Race facilities will be restored some long
time before the ships change to their
northerly track.
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Long Distance Wireless
Telegraphy

Report of the Advisory Committee to the Postmaster General

N January 23rd, 1913, a Committee
Owa.u appointed by the Postmaster-
General (the Right Hon, H. L.

Samuel) to consider and report on the merts
of the existing systems of long-distance
wircless telegraphy, and in particular as to
their capacity for continuous communication
over the distances required by the Impenal
chain. In view of the urgemcy of the
question, the Committee was desired * to
report as soon as possible, and in any case
within three months from the date of their
appointment.”

The constitution of the Committee was :

The Right Hon. the Lord Parker of
Waddington (Chairman).

W. Duddell, F.R.8.

Dr. R. T. Glazebrook, C.B., F.R.8.

Sir Alexander B. W. Kennedy, F.R.S.

J. Bwinburne, F.R.8.

E. H. Rayner (Secretary).

The following is the report of the Com-
mittee, which is dated Royal Courts of
Justice, April 30, 1913 :

Report

To the Right Hon. H. L. Samuel, His
Majesty’s Postmaster-General.

Sir,—Under the terms of our appointment
we are requested to report, within three
months, on the merits of the existing systems
of long-distance wireless telegraphy, and in
particular as to their capacity to fulfil the
requirements of the Post Office for the pro-
posed Imperial chain of wireless telegraphic
stations. These requirements involve con-
tinuous communication between station and

station by day and night over land and
water and over distances of between 2,000
and 2,500 miles,

2. Immediately after our appointment we
took measures to ascertain what systems of
wireless telegraphy there were in existence,
and by whom such systems were controlled.
These systems appear to be the following :—
(1) the Marconi, controlled by the Marconi's
Wireless Telegraph Company, Ltd. ; (2) the
Telefunken, controlled in this country by
Messrs. SBiemens Brothers ; (3) the Poulsen,
controlled in this country by the Universal
Radio Synd:cate ; (4) the Goldschmidt, con-
trolled by the Anglo-French Wireless Com-
pany ; and (5) the Galletti, controlled by the
Galletti’s Wireless and Telephone Company.

3. We also advertised with a view to
ascertaining whether there were any new
inventions or improvements in sapparatus
employed in wireless telegraphy, the con-
sideration of which might be useful for the
purpose of our inquiry, but such advertise-
ment led to no useful result.

4. It appears, however, that the Admiralty,
while in the main making use for communi-
cation between his Majesty’s ships and
shore stations and between ship and ship, of
apparatus similar to that employed by the
Marconi Company, claim nevertheless to
have introduced important improvements,
These improvements may be of some
materiality ; for the Admiralty desire that
each station in the proposed chain shall be
capable of communicating with His Majesty's
ships. It should be considered, therefore,



whether any system adopted by the Post
Office for the purposes of the Imperial chain
vught not to be capable of being worked in
conjunction with the Admiralty appliances,
especially as to the wave lengths to be
employed.

6. Having ascertained the various systems
into the merits of which we had to inquire,
we decided, after consulting the firms by
whom such systems were controlled and with
their approval, that our meetings should be
held in private, and that all evidence given
before us on their behalf should be treated
as confidential. This was, in our opinion,
neceasary in order to obtain the fullest
information from business rivals.

6. We have heard evidence on 11 days. In
Part I. of the First Schedule to this report
will be found the names of the several wit-
nesses called on behalf of the firms controlling
the several systems of wireless telegraphy to
which we have referred. In Part II. of the
same schedule will be found the names of the
several witnesses who attended to give
evidence at our request. We have also
personally visited and inspected the several
stations and works mentioned in the Second
Schedule to this report.

7. For wireless telegraphy two kinds of
plant are required ; one for sending and the
other for receiving. At the sending station
there is power generating plant consisting of
steam or internal combustion engines and
their accessories or electric motors driven
off some available power supply circuit.
There is & generator of electric power giving
the electrical pressure and current necessary
for the devices used in the next step. The
apparatus used in the next step may be called
the high frequency generator and this takes
many forms. Finally, there is the aeral to
which the high frequency generator supplies
energy, the supply being cogtrolled by the
operator's key or by automatic scnding
mechanism. At the receiving station there
is also an aerial and some detector apparatus
enabling the signals to be heard with a tele-
phone or to be recorded automatically.
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Automatic recording apparatus is always
necessary in the case of high-speed trans-
mMiE310Nn.

8. The term “ Bystem of Wireless Tele-
graphy " is not really apt. Each company
or firm engaged in working & wireless station
uses apparatus protected by ite own patents
and has to avoid the use of apparatus and
devices protected by the patents belonging
to other companies or firms. The main
differences in the apparatus and devices at
present in use centre in the high-frequency
generator ; but there are other apparatus
or devices protected by patents, such as
special aerials, different types of automatic
high speed transmitters and of receivers and
recorders. Any company or firm which
makes use of apparatus or deviees which
others are precluded from using because of
the existence of some patent may claim to
have its own system of wireless telegraphy,
but the term *system™ is misleading,
inasmuch as by far the major portion of
the buildings and plants could with minor
modifications be used equally well with any
high-frequency generator or other patented
device.

9. The existence of a patent may seriously
interfere with the normal development of
an industry, for it tends to prevent the
general use of the means best adapted for
securing the end in view. It may well be
that a competent engineer, if asked to erect
and equip in the most efficient manner a
chain of wireless stations such as the Post
Office contemplates, would desire to com-
bine apparatus, the combination of which is
difficult if not impossible because of the
existence of patent rights. In this connec-
tion we desire to lay stress on the fact that
the Government is not fettered by con-
siderations arising out of patent rights, but
can use any patent on fair terms under
section 29 of the Patents and Designs Act,
1907.

10. Bubject to the above criticism on the
use of the word " system " the existing
systems of wireless telegraphy may be
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divided into two classes according to the
type of high-frequency generator used. In
the first class, the production of high
frequency currents depends on spark dis-
charges giving groups of oscillations, and
t herefore intermittent trains of ether waves
[n the second class, the generator produces
oscillations which for practical purposes may
be treated as continuous, and therefore as
giving continuous ether waves,

To the first clasa belong the Marconi and
Telefunken systems, and to the second class
the Poulsen, the Goldschmidt, and possibly
the Galletti systems.

The Poulsen high frequency generator is
a modification or development of the singing
arc fed by direct current.

The Goldschmidt high-frequency genera-
tor is a dynamo, giving an alternating cur-
rent of a fundamental frequency of the
order of 10,000 periods per second. The
frequency is increased by the use of suitably
tuned oscillation circuits, each successive
circuit adding the fundamental frequency
of the machine.

The Galletti generator involves a series of
spark gaps arranged to operate in a cycle
so that the discharge of each causes, and is
immediately followed by, the discharge of
the next in the series, the sequence of dis-
charges being so rapid that the resulting
oscillations may be viewed as practically
continuous.

11. Though at present making use of
generators depending on spark discharges
producing groups of oscillations, both the
Marconi Company and the Telefunken
Company are developing and experimenting
with generators of their own, producing
continuous oscillations. The Marconi con-
tinuous high-frequency generator consists
essentially of a rapidly rotating contact
maker in a direct current circuit with special
dispositions of other circuits to give con-
tinuous oscillations in the aerial. The
Telefunken continuous high-frequency gene-
rator consists of an alternator constructed
to give as high a fundamental frequency as

may be convenient in the first instance, the
frequency being doubled or quadrupled by
a polarised transformer method. In making
use hereafter of the term Marconi system or
Telefunken system, we do not include either
of these generators.

12. In order to test the efficiency of the
various systems to which we have referred
for the purposes of the Imperial chain, we
invited the companies or firms by which
these systems are controlled to give us
practical demonstrations thereof, if possible
on & commercial scale, and if possible over
distances of 2,000 miles and upwards.
Except in the case of the Marconi system
we did not, however, obtain any demonstra-
tions on & commercial scale, or any demon-
stration over a distance of even 1,000 mules.
It is right, however, to state that, according
to the information given to us, it was in
several cases impossible for the companies
concerned to arrange for the demonstration
as desired within the short period which we
could allow for the purpose.

13. In order that we might test the
Marconi plant at Clifden, the Postmaster-
Geperal permitted us to avail ourselves of
the services of a small staff of skalled opera-
tors, who stayed there for a complete week,
keeping continuous watch on the actual
commercial working between Clifden and
Glace Bay, and reporting to us very fully.
These reports, for which the Committee
acknowledge their indebtedness to Mr.
3. E. J. Burrow and his assistants, contain
full and valuable evidence as to the com-
mercial working of the plant now in use.

14. We then went to Clifden, and the
Marconi Company put the station at our
disposal. Through the courtesy of the
Canadian Government, we were represented
at Glace Bay by Mr. C. P. Edwards, general
superintendent of the wireless service of the
Canadian (Government, who had the asais-
tance of one of his operating staff. Mr.
Edwards was provided with a number of
sealed messages by our Becretary, and he
was instructed to open and superintend the
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transmission of these when and as requested
by the Committee at Clifden, and to take
charge of similar messages sent from Clifden
to Glace Bay, and to send them by post to
the Secretary. Mr. Edwards made reports
and comments from time to time during our
visit, and despatched a detailed account to
us later.

15. The Marconi Company use at their
Clifden station a high-frequency generator,
in which condensers charged from the high
tension batteries are discharged by pro-
jections which are fixed on a rapidly rotating
wheel, and which pass close to metal discs
on each side of it. Each discharge produces
a group of high-frequency oscillations in a
primary circuit, according to the Company’s
usual practice. We observe that, for the
purposes of the Imperial chain, they pro-
posed to charge the condensers from an
alternator through a high-tension trans-
former, as is their practice elsewhere,
including the long distance station at
Coltano. This method is in our opinion
preferable.

16. At Clifden the Marconi Company use
their directive aerial; and they have a
second separate station for receiving from
(ilace Bay without being disturbed by the
simultaneous sending at Clifden. They
demonstrated duplex working while we
were at Clifden and Mr. Edwards was at
(slace Bay, all interference of the outward
waves being eliminated, though the strength
of the received gignals was asomewhat
reduced.

17. The Marcom Company is, we are
satisfied, working on a commercial scale
between Clifden and Glace Bay, a distance
of about 2,300 miles, though at present the
number of messages transmitted either way
18 not so great as to require duplex working
or high speed transmissions, We were,
however, present when messages were trans-
mitted automatically at the rate of 60 words
(uf five letters) a minute, and we see no reason
why this rate should not be considerably
increased if it becomes necessary. The
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communication is practically continuous,
though there are, no doubt, periods when
the signals become very weak, and even
occasional periods when no signals can get
through. Periods of this nature are due to
natural conditions, and will be incident to
the working of any system. During such
periods communication can, in our opinion,
be insured only by the use of great power in
the aeral. We understand that for this
reason, and having regard to the increased
power required for high speed transmission,
the Marconi Company proposed to employ
for the Imperial stations practically double
the power now used at Clifden. Ewven so
we think there may be periods when com-
munication is impracticable, especially in
tropical regions where atmospheric distur-
bances may be expected to cause more
difficulty than over the Atlantic.

18. With regard to the Telefunken sys-
tem, which, like the Marconi, is largely used,
ita practicability on a commercial scale for
distances of 2,000 miles has not yet been
proved. Experiments are now being made
between Nauen and Togo, a distance of
4 000 miles, and the results indicate that
communication over this distance is already
possible at night.

19. With regard to the Poulsen system,
we are satisfied that it is practicable for
short distances. The Poulsen arc has been
tried between San Francisco and Honolulu,
a distance of about 2,100 miles, but as to ita
practicability over this distance we have n.
evidence except that which was in the
possession of the Post Office long before our
appointment. The results obtained do not
appear to have been very satisfactory. In
our opinion the power used was insufficient.
No one tendered any evidence on behalf of
the Company which i8 working between
San Francisco and Honolulu, and the firm
controlling the system in this country was
apparently in ignorance of how it is now
working in America. We have recently
been informed of important experiments

between Arlington and the U.8.8. ** Salem "
G
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‘and between Arlington and Gibraltar, using
both the arc and spark transmission; but
full details are not yet before us. We con-
clude that if the Poulsen system is to be so
. developed as to be practicable for commercial
purposes over distances of 2,000 miles or
upwards, the arc will have to be constructed
s0 a8 to supply the aerial with higher power,
or use will have to be made of a more
sensitive receiver.

20. Similarly, with regard to the Gold-
schmidt system, it is no doubt successful
over short distances, and the only thing
required to make it practicable over long
distances is a machine of the necessary
power. When the Goldschmidt station near
Hannover and the corresponding station on
-the other side of the Atlantic are complete
and in working order, we expect that com-
munication between them will be established
by the use, either alone or in conjunction
with improved receiving apparatus, of the
Goldschmidt machine which we inspected at
the station near Hannover, and which was
-admirable both in design and workmanship

21. Though continuous waves may be
somewhat more efficient than intermittent
trains of waves, and though the strength of
the received signals may probably be
increased by the use of improved receiving
apparatus, we are of opinion that having
regard to the experience of the Marconi
Company, and in view of the demand likely
to arise for high speed transmission, it would
be desirable in the first instance to insist
on high powers for the Imperial chain what-
ever system bec adopted. At present, with
the exception of the Goldschmidt machine
at the station near Hannover, we have seen
no continuous high-frequency generator
capable of putting into the aerial as much
power as is put in by the Marconi Company
at Clifden for their Transatlantic service.

22. We may add that both the Poulsen
arc and the Goldschmidt machine are
admirably adapted for high speed transmis-
sion. Though we have not seen trans-
mission by either at a higher speed than in

the case of the Poulsen arc 70, and in the
case of the Goldschmidt machine 60 words
& minute, we have no doubt that these
speeds could be increased.

23. We have had no evidence as to the
practicability of the Galletti system even
over short distances.

24. We report, therefore, that according
to our investigation the Marconi system is
at present the only system of which it can
be said with any certainty that it is capable

-of fulfilling the requirements of the Imperial

chain, but this must not be taken to imply
that, in our opinion, the Marconi Company
must necessarily be employed as contractors
for all the work required for the Imperial
chain. Indeed in some respects it might,
we think, be better for the Government them-

.gelves to undertake the construction and

equipment of the necessary stations, acting
for that purpose under the best technical
and seientific advice which can be obtained,
and employing the most suitable contractors
for the various portions of the work or plant,.
On the other hand, it may be said, and is no
doubt the fact, that at the present moment
the Marconi Company alone has had prac-
tical experience of the sort of long distance
work required, including experience in
putting down stations, in organising the
traffic and staff and in coping with the diffi-
culties that arise in a new industry, and
the value of such experience and organisation
may well outweigh other considerations, if
rapid installation and immediate and trust-
worthy communication be desired.

25. Further, in our opinion, wireleas
telegraphy is in a condition of rapid develop-
ment, and this development will in all
probability involve the ultimate substitution
of high-frequency generators producing con-
tinuous oscillations for high-frequency gene-
rators dependent upon spark discharges
which produce groups of oscillations. Con-
tinuous oscillations should allow of more
accurate tuning and greater selectivity, and
may be better adapted for use in conjunction
with improved receiving apparatus. The
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need of high-frequency generators producing
continuous ogcillations has long been felt by
telegraph engineers, and has led to the
various devices for the generation of con-
tinuous high-frequency oscillations to which
we have already referred.

26. The only continuous high-frequency
generator we have yet seen tried with
success over long distances is the Marconi
continuous high-frequency machine to which
we have already referred. For the purpose
of witnessing transatlantic experiments with
this machine we paid a second visit to Clif-
den, and experiments were made with it in
our presence. Using it, Mr. Marconi, on
the 26th and 27th of Aprl, 1913, sent from
Clifden to Glace Bay messages prepared by
us for the purpose, such messages being at
our request at once repeated from Glace
Bay by means of the Company’s ordinary
plant and correctly received at Clifden.
The power put into the aerial by this machine
for the purpose of the experiments was not
sufficient for commercial purposes, but there
seems no reason why higher power should
not be obtained.

27. These experiments, in our opinion,
warrant the belief that all or any of the
devices for the generation of continuous
waves to which we have referred may at no
distant date be shown to be capable of suc-
cessful use for the purpose of long distance
wireless telegraphy. Many engineering
firms are also engaged in designing high-
frequency alternators, and it seems probable
that various other devices suitable for long
distance wireless telegraphy may shortly be
available.

28. Again, there is some evidence that
the design of the aerial is in a transition
stage. At present there are engineering
difficulties in building perfectly satisfactory
aerials for the longer waves which appear
to be most appropriate to long distance
telegraphy. Aerials, especially high aerials,
are frequently blown down or damaged by
wind.

29, The directive aenal

used in the

- Marconi system has the advantage of not

requiring very great height and of giving
preference in the desired direction. Its use
in connection with the separate receiving
gtation comparatively close to the trans-
mitting aerial makes duplex working prac-
ticable. We see no reason why this form
of aerial should not be capable of use with
any form of high-frequency generator.
Moreover, the development of the aerial
may facilitate the use of still longer waves
for long distance work, and this may pro-
foundly affect the problem of the high-
frequency generator, by rendering possible
the employment of simple alternators for
the production of the frequency required,
high though it must still be.

30. Receiving plant may take many forms.
Thus the first receiver may be a crystal
contact or some discharge valve on the lines
of the Fleming valve, and this may work
any one of various kinds of relay; and
the record may be made by a Morse inker,
by photography, by a phonograph, by
simple telephone, or otherwise. There is a
wide field here for experiment and develop-
ment.

31. Having regard to these facts it is, in
our opinion, undesirable that in constructing
and equipping the stations of the Imperial
chain the Post Office should be pledged to
the continued use of any apparatus now
used in any so-called system, or be subject
to any penalty by way of continued royal-
tiesa or otherwise for the disuse of any
apparatus which may be installed in the
first instance. It is, we consider, imperative
that in any contract which may be entered
into the Post Office should reserve complete
liberty of action in this respect. Further,
the stations should be constructed and
equipped with a view to the possible and
probably rapid development of the art, and
we think it would be wise that at any rate
two of the stations should be used at once,
not only for commercial purposes, but as
experimental stations in which the various
high-frequency generators hereinbefore re-
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ferred to, and also any suggested improve-
ment in any part of the apparatus, should
as far as possible be thoroughly tested.
This would involve the employment of a
highly trained staff with an engineer of
special knowledge and of high standing at
their head, but the information thus ob-
tained would be invaluable for the construc-
tion and equipment or the improvement in
the design of the stations.

32. Even when all the stations are con-
structed, equipped and in working order,
we do not think it would be wise to cease
using some of the stations for experimental
purposes. We have already referred to the
possibility that the existence of patents
may fetter the normal development of an
industry. A Government monopoly may
stop its growth altogether, and is almost
sure to do so unless the Government depart-
ment which works the industry is ready to
welcome and test any new invention or
improvement, to adopt and use it if the test
be satisfactory, and to pay for it on fair
terms if it be adopted. For the purpose of
testing, examining and, if necessary, further
developing any new invention or suggested
improvement in wireless telegraphy, a
trained staff with an engineer of special
knowledge and standing at its head will be
necessary. Under the guidance of such a
staff and engineer we see no reason why the
Post Office wireless stations should not be
ultimately equipped with apparatus far
more efficient than that now used in any
so-called system, more especially as the
Post Office will be able to combine, in spite
of existing patent rights, apparatus or
devices which, because of the existence of
such rights, cannot now be combined by
anyone else.

33. We desire to add that the provisions
of the Agreement, now the subject of
inquiry by a Belect Committee of the House
of Commons, are not, in our opinion, within
the terms of our reference ; but nothing we
have said in this report must be taken as
expressing our approval of such provisions.

34. In conclusion, we wish to acknowledge
our indebtedness to—

The Government of the United States,
for placing the aerial at Arlington at
our disposal for experimental work
across the Atlantic and for other
facilities and courtesies, and to the
American Embassy for their kind
offices in this matter.

The Government of the Dominion of
Cenada and the High Commissioner
for their kindness in providing =
representative of the Committee at
(Glace Bay.

The French Government, for offering
the use of the Eiffel Tower for experi-
mental work.

Hia Majesty's Foreign Office, for facili-
tating our journeys abroad.

The Lords of the Admiralty for per-
mitting their officers to give evidence,
and for showing us their stations and
giving us various information.

The Post Office for the use of their
station at Cullercoata ; for allowing
their officers to give evidence; and
for lending us a staff of skilled opera-
tors to keep continuous watch at
Clifden and to be present and assist
us at other stations.

We also wish to acknowledge the hoapi-
tality of the Goldschmidt Company, who
showed us their stations, and all their plant
at Slough and at Neustadt near Hannover ;
the Marconi Company, who showed us their
Clifden station, and allowed us to interfere
very considerably with their commercial
work ; the Poulsen Company, who showed
us their Lyngby station working, and
their large generators at Copenhsgen ; and
Messrs. Siemens, Bros. & Co., and the Tele-
funken Company, who showed us their
station at Nauen.

We also wish to thank Messrs. Bergmann
for allowing us to examine the large Gold-
schmidt machines during construction ; to
Messrs. Lorenz and to Messrs. Pedersen for
showing us their works,
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We also wish to express our thanks to the
various witnesses. Many of them were
eminent men whose time 18 very valuable.

We are also greatly indebted to the
National Physical Laboratory for per-
miagion to avail ourselves of the services of
our most efficient Secretary, Mr. E. H.
Rayner, whose assistance has been of real
value.

PAargErR oF WADDINGTON.
W. DuppELL.
R. T. GLAZEBROOK.
ALex. B. W. KeNNEDY.
J. SWINBURNE.
E. H. RayNER, Secrelary.

Naimgs oF WrrnEsses HEArRD oN BEHALF oF
THE Compawies oR Fmmms INTERESTED.
Iir. R. Goldschmidt (Goldschmidt).
Dir. J. Erskine-Murray [Goldschmidt and Poulsen).
Mr. Rappis {Galletti).
Mr. (G. Marconi (Marconi).
Mr. Hird (Telefunken).
FProfessor Pedersen | Poulsen).
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Mr. Campbell Swinton (Poulsen).
Professor Silvanus Thompson, F.R.5. { Poulsen).

Naugs oF WiTsesses [NVITED BY THE

CoMMITTEE TO (GIVE EVIDENCE
Vice- Admiral Sir Henry B. Jackson.
Commander W. R. W. Kettlewell, R.N.
Licutenant D). W. Boe, R.N.
Lieutenant J. A. Slee, R.N.
Commander Loring, R.N.
Mr. H. A. Madge.
Mr. J. E. Taylor.
Sir Oliver Lodge.

Stations axp Works VisiTED.
The Admiralty Station, Whitchall,
The Admiralty High Power Station, Horsca.
H.M.5. * Yernon.™
The Goldschmidt Station, Slough.
The Marconi Station, Clifden, Irelamd.
Messra. Bergmann's Works, Berlin.
Measra. Lorenz's Works, Berlin.
The Telefunken Station, Nauen.
The Poulsen Works, Copenhagen.
The Poulsen Wireless Station, Lynghy.
The Goldschmidt Station, Neustadt, Hannover.
The Post Office Station, Cullercoats.

-

A View of Clifden Station
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The Imperial Wireless Scheme.

MR. MARCONI '5 EVIDENCE BEFORL THE SELECT
COMMITTEE.

R. G. MARCONI gave evidence
before the Select Committee of the
House of Commons on the Marconi
agreement on Wednesday, May Tth, and he
presented a long statement which gave in
outl.ne the history of wireless telegraphy.
A.ti the mmmnncement of his statement
sinted out that all the dis-
tanm rufam to by him in his evidence
were measured in sea miles, with some
exceptions, which he mentioned. In pass-
ing, he drew the Committee’s attention to
the fact that many of the distances between
certain points already cited by former
witnesses to the Committee must have been
given without any attempt at vEnﬁtnt-mn,
and were wrong in nearly every instance—
that was, they were greatly overestimated
where l:]:lﬂ].r were mentioned in connection
with other systems, and underestimated
when dealing with the Marconi system. The
distances referred to by Mr. Marconi had
been measured by him, and his figures
confirmed by both a sea captain and an
ex-lieutenant of the Royal Navy. He
recalled that it was no longer ago than 1896
that he took out in this country the first
patent for electric-wave telegraphy. He
traced the growth of the art from the days
in which it was being tested over a distance
of a few miles on Balisbury Plain until the
present time. A notable occasion was that
mm March, 1899, when the first wircless
message crossed the Fnglish Channel, and
another was his discovery, as the result of
an experiment, that the curvature of the
earth did not interfere with the trans-
mission of his signals. This it was which
led him to attempt to send messages across
the Atlantic, and he told how, when that
feat had been accomplished, The Times
availed itself of the new method of news
transmission.
In a reference to his patents, he spoke of
the directional horizontal aerial which he

hagd .devised and tested during the war in
Tripoli. By this method, it would be possible
to secure results equal to those with a mast
of great height, some two or three times the
height of the Eiffel Tower ; but apart from
the excessive comparative cost of such a
mabt, engineering science has not yet proved
such & construction practicable, and were it
so proved it would still lack the other
advantages which are derived from the more
economical system of & number of smaller
masts which are used for the purpose of the
directional horizontal aerial.

With regard to continuous waves Mr.
Marconi said :

“ During 1907 I patented and devulup-aﬂ
= system for producing and utilising con-
tinuous waves, and a long series of tests
were carried out at Poldhu and other
places to ascertain whether it would be
best to adopt continuous waves or dis-
continuous waves for commercial long-
distance work. The result of these tests
showed that the efficiency of continuous
or discontinuous waves in respect to the
power employed was about equal, but the
discontinuous waves or intermittent waves,

radiated and received in the special manner
which I had devised, proved conclusively
that they the advantage of

being far less interfered with by other
stations or atmospheric disturbances.
For this reason we adopted discontinuous
waves for the long-distance stations which
my company was erecting in Ireland, Italy
and Canada. [ should, however, like to
make it quite clear that the system of
intermittent waves adopted at Clifden
and Glace Bay is by no means the ordinary
apark method of ' spasmodic Impuluea,
as referred to by Mr. Taylor, and it is sur-
prising to me that one who should give
evidence as an expert should have so
exposed his complete ignorance of any-
thing but clementary wireless telegraphy.
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“ Without going too much into technical
matters, | may say that the high-speed
disc dischargers which I patented in
1907 are one of the notable features of
these stations, and possess the following
advantages :—

“1. They cause to be radiated trains
or groupe of electric waves of low damp-
ing, which groups, in consequence of
their high frequency and regularity,
produce a clear musical note at the
receiving end, which is easily distin-
guishable from the noises or notes pro-
duced by other stations or by the effects
of free atmospheric electricity.

“ 2. Due to their high frequency and
regularity, they also enable employment
of high-speed senders and receivers,
just as can be done by continuous
wWaves.

** 3. The spark gap is closed and, for
all practical pu eliminated during
most of the time in which one wishes to
transfer the energy to the aerial.

“ 4. The primary circuit being sud-
denly opened, immediately quenches
any further oscillations in the condenser
circuit and prevents the reaction re-
ferred to by a witness, and which takes
place under certain conditions between
the aserial and the condenser circuit
when the ordinary spark method is
employed, with the result that by my
disc system, instead of two bad waves,
one pure wave is radiated ; but of these
most important developments of my
aystem for long-distance work neither
Mr. Madge nor Mr. Taylor would appear
to have any knowledge whatsoever, or
if they had the knowledge they certainly
abstained from mentioning it.

“ In October, 1907, although I did not
vet consider the stations complete, a
service of Press messages was inaugurated
between England and America. On Feb-
ruary Jrd, 1908, the service was extended
to ordinary commercial messages between
London and Montreal. The commercial
service across the Atlantic by my system
‘has never been discontinued from that
date until now, except for a few months
in 1909 and 1910 in consequence of the
station at Glace Bay beng partially
destroyed by fire. Although these stations

at the commencement worked on'y a few
hours daily, in order to allow for experi-
ments, | found that by the end of Feb-
ruary, 1908, about 119,945 words of Preas
and commercial messa wera trans-
mit ed across the ocean by this means,

“ A number of interesting tests with the
Clifden installation were carried out in
September and October, 1910, with a
view of obtaining some data as to the
maximum range of that station. These
tests were carried out with an Italian ship,
Principessa Mafalda, and it was. found
that short messages could be obtained
without difficulty by day up to a distance
of 3,473 nautical miles from Clifden, the
ship being then in the tropics en route for
Buenos Aires. Bignals were received at
night from Clifden at Buenos Aires, the
distance being 5,849 miles. No failures
to receive at Buenos Aires at night bein
recorded when tests had been arra
would indicate that the night range at
Clifden is greater than 5,849 miles.’

Mr. Marconi next gave the following in-

formation regarding his experience in the
matter of wireless telegraphy :

“ I have examined and been responsible
for the designs and apparatus installed
on over 1,000 shipa; I arranged all the
details of the wireless plant of four stations
of 2,000 and more miles r namely,
Clifden, Glace Bay, Coltana, and Massaua ;
and at least twenty other stations in
England, America, Italy, Africa, and
Spain having ra of 1,000 miles and
ugﬁarﬂn. :Ilghm?fﬂzmd the Atlantic
sixty times on ships fitted with wirelesa
telegraphy, and have closely observed the
working of such stations, and have also
considerable experience of the working of
wireleas on British and other warships,
the total time I have actually been em-
barked on warships running into years.
I have also had the rather unique expen-
ence of assisting in and being in part
responsible for the organisation and
working of the wireless service on behalf
of the Italian Government at sea and on
shore during the recent war between Italy
and Turkey, for which work I have just
received one of the highest honours it is
possible for the Italian Government to
bestow. I have travelled over a large
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portion of the Mediterranean and north
coast of Africa during the hostilities, and
one of the most important problems with
which I had to deal was the elimination
of interference or jamming, intentional
or otherwise, which was constantly re-
sorted to by the stations worked by the
enemy and others, and in this work I was
generally successful.

“ My four sevens patent of 1900 played
an all-important part in the development
of wireless telegraphy. It represents what
was originally known as my syntonised
system, which is the simple apar{najfutem.
and serves most efficiently for ship and
shore and short-distance communications.
From then onward I devoted myself to
long-distance work, and for that purpose
my system differs widely from, although
it also embraces, the four sevens patent.
This patent alone, however, would be
totally ineffective for long-distance com-
mercial service. My long-distance system
of to-day comprises a number of important
patents, several of which for their purpose
I believe to be as important as my four
sevens patent, and these, together with
my work, experience, and knowledge,
combined with that of some 200 able
engineers associated with my company,
added to many long years of hard work
and experiment, entailing an expenditure
of £360,000, which amount our long-
distance experiance and work have coat,
constitute to my mind the right which my
company had in demanding and receiving
what I regard to be but very reasonable
terms for the long-distance stations re-
quired by His Majesty’s Government.

“In addition, however, to supplying
the long-distance stations required, His
Majesty’'s Government receives what I
contend is further very valuable considera-
tion so long as this contract remains in
force—viz., the benefit of all the experience
in all parts of the world, in all climates,
and in all conditions, of the 200 engineers
engaged in our service, and who alone

resent an annual cost to my company

of close upon £40,000, plus the benefit of

mg'a services, advice and inventions, for
whatever they may be worth.”

Mr. Marconi referred to his own and his

company's dealings with the Post Office and

the mn]t}f. He acknowledged the cour-

tesy and encouragement he had received
from the Post Office, but denied that he had
been unduly favoured ; and as regards the
Admiralty, he took exception to the claim
that it had evolved a wireless system of ita
own. In September, 1911, he had i

the wirelesa equipment of a British warship,
and he maintained that the system in use in
it waa the Marconi and none other.

He next dealt with the technical points,
and particularly with continuous waves, and
from this part of his evidence we make the
following excerptas :

““ My experience in regard to continuous
waves covers actual personal experience of
the following methods :—

“1. My own method.
“2. The Poulsen arc.
“ 3. High-frequency alternators.

“In order not to take up too much of
the Committee's time I might say straight
away that, taking the waves themselves,
there appears to be nothing to choose be-
tween the relative efficiency over long or
short distances, whether the waves are
continuous or discontinuous or damped.
In regard to wave-tuning pure and simple,
in my opinion, when using suitable re-
ceivers, tuning is better with continuous
than with discontinuous waves.

“ But long-distance wireless telegraphy
as worked by my company is not depen
dent only on wave-tuning for obtaimng
selectivity and the elimination of distur-
bances, but it relies also th: 111.&5&&33[&&;&
properties possessed to a high degree by
the human ear in distinguishing and
differentiating various notes and sounds,
and also on the fact that a receiver can
be accurately tuned to the period of a
succession of regular groups of waves
properly timed as well as to the period of
the waves themselves.”

By the help of a diagram, reproduced
on p. 167, he further explained this point as
follows :

“ The first line in the diagram shows
continuous waves ; the second line shows
the waves divided into regular groups,
and the third line shows them in irre-
gular groups. By these last waves group
tuning is, of course, impossible.

** Assuming the frequency of the waves
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is, say, 00,000 per second, if you are
working on wave tuning alone, you can
only tune to the period of 50,000 per
second ; but, assuming groups of waves
succeeding each other at short and
regular intervals of, say, 600 per second,
you can tune your receiver also to the
frequency of the groups—500 as well as
50,000 per second.

“ Une therefore has the wvery marked
advantage by this system of being able
to receive at two closely adjacent stations
different messages transmitted by the
same wave length, but each on different
group tuning, without any interference
the one by the other.

“It 18 impossible to do this with con-
tinuous waves, for obviously, they being
continuous, there exist no groups to which
a receiver can be tuned.

“The Marconi Company also attach
congiderable importance to other methods
of mine contained in & patent granted in

1911 concerning the balancing of the
receiver, which also tend to greatly mini-
mise outside interference.

It has been stated by a number of
witnesses, including Mr. Madge, in his
answer to question 6,310 on page 302 of
the shorthand notes, that continuous
waves require less power than discon-
tinuous waves. (Mr. Madge, however,
states in answer to question 5,487, on page
256, that he has no experience of con-
tinuous waves.) My personal experience
ubliges me to say that I am in absolute
and unqualified disagreement with such
An opinion.

“1 may further add that there has
never been submitted here or elsewhere
one scintilla of evidence to prove that the
continuous or undamped waves have any
advantage over intermittent or feebly-
damped waves for long-distance working
in radio-telegraphy.

“ Other workers of considerable prac-
tical and theoretical experience of wireless

telegraphy are entirely in accord with me
on this point. Count Arco, in a letter
published in the Electrician of January 3rd,
1913, which I produce, goes further even
than I do. He says that continuous
waves require a larger amount of energy
than a spark system, no matter whether
the continuous waves are generated by
arc or by high-frequency machine. Dr.
Eccles, in the Electrician of January 10th,
1913, copy of which I produce, states in a
long article, in which he is discussing
purely wave tuning and resonance : * The
conclusion we reach is that the modern
spark systems are capable of a very high
standard of resonance. The room for
improvement is 8o small that a generator
of continuous waves must possess high
efficiency inside the station if it is to prove
more economical, as regards the prime
supply of electrical energy, than the spark
method." In the same issue of the
Electrictan Mr. Llewellyn Preece con-

cludes a letter on the point of undamped
versus damped waves with this statement :
‘We must conclude that the damped-
wave system (that is, what has been called
here the spark system) consumes 50 per
cent. less energy than the undamped
system, assuming equal speed of trans-
misaion.’

* Further, Science Abstracts of April 13th,
1912, which I produce, on page 203, para-
graph 439, quotes Dr. L. W. Austin, who
has been referred to in evidence as the
expert adviser on wireleas telegraphy to
the United States Navy, as follows:
* Within the limits of the errors of ob-
servation, the ground absorption for the
particular part of the country was the
same in the case of the undamped and the
moderately-damped oscillations.’

*“ The experience of the Italian Govern-
ment officials in practical working of wire-
less telegraphy is second to none. Although
the Marconi systema are officially adopted,
they are in the habit of trying every other
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arrangement, which includes those de-
vised by Poulsen, Bethenod, Moretti, and
others. This is the only Government in
the world which owns a long-distance
station capable of communicating regu-
larly a distance of 2,238-5 miles over land
and sea, of which distance is situated
in the tropics. The Italian Government,
more long-distance
stations in actual o tion than any
other Government, besides eighteen coast
stations for communicating with ships.
Lieut.-Commander Pession, probably one
of the officers who has the most practical
and scientific experience of wireless tele-
graphy in the Italian Navy both in regard
to long and short distances, in an article
published in the Revista Maritlima, issue
of October, 1912, which I produce, on the
subject of modern apparatus for wireleas
telegraphy, states in regard to the relative
advantages and disadvantages of con-
tinuous and damped waves: ‘It would
seem that the best results should be
obtained by the use of continuous waves
(waves not damped or sustained waves),
but one can say at once that the means
which are at present known for producing
them have not yet become practicable ;
but, on the other hand, it would appear
that with the best receivers at present
available it is neither economical nor use-

. ful to make efforts to employ such waves.”

Count Arco, in a lecture delivered before
the German Bociety of Naturalists and
Doctors, which I produce, at their eighty-
fourth annual meeting, held in 1912,
comes to the conclusion that, 1n regard to
the elimination of atmospheric disturb-
ances or interference, discontinuous waves
are very much more efficient than con-
tinuous waves. It has, I think, been
generally understood by this Commttee
on the evidence so far given that the so-

. called Poulsen system 13 & continuous

wave system. I wish to state that there
is grave doubt as to whether it is anything
of the kind. Professor Fleming, whose
competence in the matter has already been
referred to before thia inquiry, in a lecture
before the Royal Institution on May 24th,
1907, which lecture is reproduced in the
Electrician, June Tth of that year, copy of
which I produce, stated, referring to the
Poulsen arc : ' It has been contended that
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these oscillations are undamped and con-
tinuous, but I can show you a remarkable
experiment with a neon tube which proves
that they are not always uninterrupted.’
He describea his experiment, and con-
cludes : * It appears to me that this proves
incontestably that the oscillations are not
uninterrupted, but are cut up into grou

of various len . It might at once

said in criticism that if discontinuous waves
are better than continuous waves by the
evidence I adduce, Poulsen waves are dis-
continuous, which would be, therefore, in
favour of the system; but I beg to point
out, according to the researches of Dr.
Fleming and others, the waves of the
Poulsen system have been found to be
“cut up into groups of various lengths.’
This nullifies at once any advantage of
discontinuous waves, because, in order to
obtain the great advantages of a discon-
tinuous wave system, these waves should
be cut up into regular groups of equal
length, as I have shown in line 2 of my
diagram, and not into me,gu!ar groups.

** My personal experience of the Poulsen
arc has taught me that it is extremely
difficult of regulation, and that the wave
tends to vary continually., This variation
of wave-length destroys the advantage
which would be derived were the wave
continuous and unvarying.

** A paper was published by K. Vollmer
in the Jakrbuch der drahtlosen Telegraphie
und Telephonie, published at Leipzig,
issues of December, 19089, and February,
1910, which I produce, entitled * On the
Variations of the Frequency and Intensity
of the Oscillations of an Electric Arc.” In
this he discusses and describes in detail
the variations which take place in the
electrical wavea produced by the arc
method, and he states on page 249:
* These wariations diminish in wireless
telegraphy the distinctness of the syn-
tonisation and the nominal effect of the
current in the secondary receiving circuit.’

“1 take it that it would be wrong for
practical purposes to merely consider and
discuss the abstract scientific question of
the advantages of continuous waves. The
first important point to ascertain 1s
whether the appliances for producing un-
damped waves have yet reached the point
of perfection in practice which is necessary
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to gain in reality the advantages claimed ;
secondly, to discover whether, given the
means of producing the continuous waves,
any advantage is gained thereby in the
matter of efficiency of transmitting and
receiving signals ; and, thirdly, given that
one be satisfied upon the question of
efficiency, is it as economical ?

““ Lecturing before the Royal Institu-
tion on May 24th, 1907 (copy of which
lecture I have produced), Professor Flem-
ing stated in regard to the Poulsen arc:

** No one who has worked practically
with the apparatus can say that it is a
simple and easy one to use. A very little
want of exact adjustment causes the arc
to be extinguished or else fluctuate greatly
in current, and, compared with the ex-
tremely simple appliances required for
“Ilmrk telegraphy, t{:e advantage in ease
of working 1s largely on the side of the
spark.’

“ An interesting and practical proof of
the opinions just quoted was demonstrated
in & competition which was conducted by
the Turkish Army in May, 1911, when the
Telefunken system, the Poulsen system,
and the Marconi system were in com-
petition for the purpose of demonstrating
which was the most efficient system for
the Turkish Army to adopt. Trials were
carried out during & period of ten days.
The Telefunken system failed to get a
complete message through until the last
two or three days of the trial, and then
only at night time; the Marconi system
maintained good communication through-
out the whole period ; the Poulsen appara-
tus failed entirely ; their arc blew out on
the average once a minute. The Turkish
Army adopted the Marconi system.

*“I would draw particular attention to
these tests in view of the evidence which
has been given before this Committee,
that the Poulsen system is believed to be
more simple and efficient for short-dis-
tance communications. It is unnecessary
for me, perhaps, to state that the first
essentials for military stations are sim-
plicity, efficiency, and reliability, and
military stations such as these are short-
distance installations.

* I must say, from my long experience
of wireless telegraphy and engineering
matters, that I rather hold with Com-

mander Loring in his refusal to attach too
much weight to opinions expressed by
certain experts. At the Select Committee
appointed in 1907 to eonsider the rati-
fication of the Berlin Conference, eminent
experts gave evidence on the subject, I
believe, in this very room.

“ Bir William Preece, F.R.8., 8ir John
Gavey, Engineer-in-Chief to the Post
Office, and Mr. Nevil Maskelyne all stated
that in their opinion the Poulsen system
could be used for ships and could com-
municate or be made to communicate with
other systems ; and one of them went so
far as to predict that it was likely that it
would entirely supersede the spark method,
and that as time goes on and the Poulsen
system is extended, the number of vessels
fitted with Poulsen apparatus would be-
come more if not universal (page 182,
2,5691). At that time, as far as I can ascer-
tain, four or five ships were equi with
Poulsen apparatus, and 102 with Marconi
apparatus. The Convention was ratified
by Great Britain, and the alleged disabili-
ties under which other so-called systems
laboured were removed. What has been
the result ¥ According to the last official
return of the systems employed on ships,
issued by the Berne office (1911-12), which
for the purpose of the working of the Con-
vention represents all the Governments
which signed the international agreement,
there were then 803 ships fitted with the
Marconi system (there are many more
now), and not & single one stated to have
the Poulsen system. I submit that some
of the difficulties of regulation which 1
have referred to, and which Dr. Fleming
described, have been responsible for the
non-adoption of this method on ships

- which have to carry out a commercial

service by means of wireless telegraphy,
and at the same time must have apparatus
on which they can absolutely rely in times
of distress.

“ As to what weight can be attached
to the opinions hitherto given as to the
amount of power required for Trans-
atlantic communication, I may refer to
the lecture delivered by Dr. Valdemar
Poulsen at the Queen's Hall, London,
November 27th, 1906, at which lecture
Sir William Preece presided. At this
lecture Mr. Poulsen stated that Trans-



atlantic communication should be readily
obtained by utilising a power of some
10 kw. I produce a report of this lecture.
1f he referred to occasional communication
he was quite correct, for I had already
done it with less than 10 kw., but if he
was referring to constant communication,
as it would appear he must have been, he
must have altered his mind since, as I
understand that Mr. Gandil, acting on his
sdvice, now proposes to use 150 or 200 kw.
for a distance of 2,000 miles (xxiv., page
583, 11,093), and I agree with him that
he will require all this power or more if he
be able to construet an arc of such a power,
and, when constructed, if he can discover
the means of effectively utilising that

Wer.

* Although I have made diligent in-
quiry, I have failed to learn of an arc
which has ever yet been comstructed to
effectively utilise more than 40 kw. of
P:IW'EI'.

“ It is fair that I should admit that, in
common with Dr. Poulsen and others, I
started also with the idea that long-
distance work could be conducted with
small power, and it is only as a result of
years of hard, active work, without any
intermission, and continuous experiment,
that I claim to have proved incontestably
that, for an efficient commercial wireless
telegraph service over long distances to
meet the varying conditions of every day
in the year, high power is an absolute
easential.

“ It is quite erroneous to come to the
conclusion that the possibility of the appli-
ecation of continuous waves 18 in any way
neglected by the Marconi Company. It at
present possesses two methods, patented
by myself, of producing and utilising con-
tinuous waves. The first is based on the
employment of a discovery for producing
undamped oscillations, in which discs
revolving at a high rate of speed are
employed. The second method is a high-
frequency alternator. In regard to the
first, which has been published and dis-
cussed in many technical pa and works
dealing with the subject nﬁ:i!relm tele-
graphy, Professor J. A. Fleming, lecturing
at the Royal Institution in 1907 (a copy
of which lecture I have produced), stated
a5 follows: ‘In the production of con-
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tinuous oscillations we are not hmited to
the arc method. Mr. Marconi has for
some time past been engaged in developing
an ingenious method of creating undamped
electric waves for telegraphic purposes,
which involved neither an arc nor alter-
nator but is & new mechanical method of
great simplicity.

** * This method is capable of producing
astonishingly large alternating currents of
very high frequency—in other words, so-
called undamped or persistent oscillations.
I have recently witnessed some of his
experiments, and was surprised at the
results obtained. Long distances have
been telegraphically covered with every
prospect of great efficiency.’

“ This method was described by me
before the Royal Institution, March 13th,
1908, and in my Nobel lecture, copies of
which I produce. The experts who have
given evidence before this Committee
must either have forgotten all about these
developments or have been in complete
ignorance of them, for not a word did any
one of them say in respect of them, yet
mine was the only system of continuous
waves successfully demonstrated to the
Advisory Committee over a distance of
2,000 miles. [See paragraph 26 of Advisory
Committee's Report, WirelessWorld, p.161.]

“ In regard to the alternator method of
creating continuous waves, [ think 1 can
gay that, whilst experimental work has
been done with the alternator generator
producing undamped waves, no evidence
has been adduced to show that regular
communication is taking place by the
above means between any distances of
the order of even 1,000 miles. The difhi-
culties of regulation of a high-frequency
alternator are very great, the vanations
of speed due to variations of load destroy-
ing the advantage which one could other-
wise gain in wave tuning by means of the
continuous waves radiated, and even if we
grant that a high-frequency alternator
method for the direct production of the
oscillations in the sending antenns may
be an ideal system of radio-telegraphic
sending, wyet, nevertheless, there is no
proof that the practical difficulties of con-
struction and use have yet been overcome,
and no proof that these difficulties may
not yet take years to surmount, whilst
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meantime the practically operative spark
system and combined spark and disc
system are conducting nearly the whole
of the radio-telegraphic work in the world.

* I would point out that there has been
no evidence before the Committee that
any high frequency alternator or so-called
continuous wave system has ever yet
worked for twenty-four successive hours,
and I have never yet heard of any high
frequency machine which has done twenty-
four hours’ consecutive work. I am
aware that Mr. Beach Thompson has
stated in evidence that he has worked
between San Francisco and El Paso, a
distance which he has said was 1,150 miles,
but which on measurement proves to be
H63 nautical miles: but I have evidence
that this statement was inaccurate. A
manager of the stations of the Federal
Telegraph Company, which is known as
the American Poulsen Company, a Mr.
J. M. Harnson, who has read the evidence
of Mr. Beach Thompson, statea that up to
the end of June, 1912, the company had
never communicated directly between
San Francisco and El Paso in the daytime,
and that their telegrams were normally
sent vid Los Angeles and Pheenix to El Paso
—that is to say, by two re-transmissions.
He further states that in the summer
months the El Paso station was able to
work to Fort Worth only during some four
to five hours a day sometimes, and vig
Kansas City to Chicago. On some days
communication was altogether impoasible,
and the messages received from the public
at El Paso were sent over the land wires.
Mr. Harrison also states that automatic
high-speed working was never done success-
fully during the two years that he was in
the service of the Federal Company. 1
understand that Mr. Harrison has written
to this Committee submitting a précis of
the evidence which hewas willing to tender,
& copy of which is in my possession, and
signed by him. His evidence is a direct
contradiction of the answers given by Mr,
Beach Thompson to queations 3,223, 3,485,
J487, 3,848 to 3,852, 3,609, and 3,698,

“ It is not new, as the Committee would
have been led to suppose ; it was first used
by me in my Transatlantic service, in
evidence of which I would refer to Dr.
Erskine Murray's book on Wireless Tele-

graphy, third edition, published in 1911
On page 149 he says

“* The interesting photograph, of which
the frontispiece to this edition is a repro-
duction, has been given to me by Mr.
Marconi &s a sample of what is now done
at his Tranpsatlantic stations. It 18 a
portion of an actual message transmitted
from Glace Bay and recorded photo-
graphically at Clifden. That an auto-
matic record can now be made over so
great a distance opensupgreat posaibilities,
such as, for instance, as the employment
of speeds of sending much higher than
those possible when the message is read by
sound and written down by hand.’

“ The frontispiece of the book is entitled
The First Published Photographic Record
of @ Transatlaniic Message.

““This system has not been generall
employed by us in our Transatlantic wuri
as the pressure of traffic has not hitherto
demanded it. We have, however, had
the automatic system of transmissio: at
work for several ra at our station at
Cape Cod, Massachusetts, and we are now
prepared at any time when pressure of
work demands to both transmit and receive
across the Atlantic automatically,

“ There is one further point to which
I think I ought to draw the attention of
the Committee, and which I cannot help
feeling a little surprised was not mentioned
by Mr. Madge when he took the night to
consider the pros and cons of the Poulsen
system. Given that the Poulsen system
were of the pure continuous wave which it
claims to be, and were adopted for the
Imperial stations, every one of His
Majesty's vessels would require some
modification of its wireless plant in order to
be able to receive messages from the long-
distance stations. The Admiralty might
see their way to carry this out, but from
a strategical point of view, it would appear
to me to be very important that these long-
distance stations should also be able to
communicate in times of stress with the
British mercantile marine, and particu-
larly with all the important liners, and
there is & very large number of them. All
the wireless telegraph installations on
board these liners are the property of my
Company, and the service on board these
ships conducted by my company. 1 think
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too, that in his pros and cona Mr.

might have stated whether he had ever
heard of an arc utilising more than 40 kw.
of power. 1 do not suppose that he would
suggest that arcs should be used in series
for wireless purposes.

“It has been stated in evidence that
my company recently endeavoured to
purchase the Poulsen patents. I give an
absolute denial to this statement. My
company has had more than one oppor-
tunity of purchasing the Poulsen patents
in years gone by, and it has not purchased
them, because, in my opinion, firstly, there
was no advantage to my company to use
the system; secondly, had there been,
there has never been any reason why we
should not have developed or used the
system, for I believe it i3 not protected
by any valid patent. In support of my
opinion, the German Patent Courts, for
which everybody who has to do with
patents has the highest respect, has
declared the Poulsen master patent to be
invalid and has annulled the German
patent. The case was taken to the Ger-
man Court of Appeal, and in November
last that Court affirmed the judgment of
the Court below in respect of the chief

claim of the patent.”

Mr. Marconi referred to some of the

uestions and answers given in evidence
before the Committee, and concluded his
evidence as follows :

“1 do not wish to conclude without
expressing my resentment at the reflections
which have been made upon my company
and upon me for having innocently entered
into a contract with His Majesty's
Government. [ resent the inquiry into
and publication given to the affairs of my
company which have had no relation
whatsoever to the contract entered into
with His Majesty’s Government, and in
this respect 1 would particularly refer to
the business carried out by Mr. Isaacs and
me in America, a8 related by Mr. Isaaca
in his evidence, which I fully endorse and
confirm; and I regret that the services
which my company and I have for so
many years rendered to the Post Office,
the Admiralty, the Mercantile Marine, and,
in fact, the whole nation, should not have
been deemed worthy of higher considera-
tion."”

WIRELESS STATION IN THE
PANAMA CANAL ZONE

A contract has been made with the Federal
Wireless Telegraph Co. (Poulsen system) for
the supply and erection of a 100-k.w. wireless
station at Caimuto, Capal Zone, for the
United States Navy. The specification
called for continuous waves, and was so
framed as to make 1t dafficult for other
wireless companies to advantageously tender.
Moreover, the price quoted by the Federal
Wireless Telegraph Co. was an exceedingly
low one, only one-fourth of that quoted by
the Telefunken Co. It is stated that this
station will have a range of 3,000 miles. If
succesaful it will be the first time the Poulsen
system has been able to work at such ranges
commercially.

In our next issue we will deal with the
Poulsen system as announced at the end of
this month’s article entitled ** The Systems
of Wireless Telegraphy ™ (pp. 173, ete.)

“THE WIRELESS WORLD"

It has been found necessary to increase
the present number of Tue WIRELEss
WorLD to 104 pages, to enable us to publish
in full the Report of the Technical Advisory
Committee in Long-distance Wireless Tele-
graphy. Although we have been obliged to
increase the size of THE WireLEss WoRrLD
after only three months, we are still unable
to deal adequately with the various matters
that require attention, and we must apolo-
gise to our readers for having to hold over
this month some of the usual features of the
Magazine, and to curtail others.

An Index to Volume II. of the ** Marconi-
graph "' has been prepared, and a copy can
be obtained from the Publishers, Marconi
House, Strand, London, W.C., on receipt of
kd. stamp to cover postage.

Binding Cases, price 1s., by post ls. 3d.

Bound Volumes No. II. of the ** Marconi-
graph,” price 4s. 6d.-4s. 11d.
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The “Systems” of Wireless
Telegraphy
I.—THE GOLDSCHMIDT SYSTEM
B]r HUBERT DOBELL, M.A., AMIEE.

HE general public, reading of recent

I events connected with wireless tele-

graphy, has had its attention drawn
to & number of new * systemsa " ; and aa the
madern tendencv—a natural one in this age
of fresh marvels and constant improvement
—i5 to assume that the things we hear
about to-day are superior to the things we
saw yesterday, some people have been
inclined to jump to the conclusion that the
Marconi system has been relegated to the
background, and that it is only the start
which the Marconi Company has, in point of
time, that is enabling it to hold its own
with the ** new ' systems.

It this were the case, then, indeed, the
Marconi Companv would be in a sorry
state, and bevond doubt this would have
been the case if the Company had contented
itself with resting on its laurels and had
occupied itself entirely by gaining such
profit as it could earn with ita original
inventions,

But, as some Modern magnanimously
remarked, it does not follow that one's
elders are aliways wrong "' ; and the fact is
that the inventor of wireless telegraphy and
his band of engineers have worked just as
carnestly and with just as much skill and
knowledge—to say the least of it—as the
most recent of inventors of * new aystems.”

At the present moment, when public
attention i8 being directed with so much
interest to the various “ aystems,” it will,
we think, interest our readers to have a
plain statement of facts placed before them
in & form in which can be appreciated by all.

When an inventor announces that he has

discovered a new system of wireless tele-
graphy he means that he has devised a new
way of producing & certain effect which Mr.
Marconi produced in his earliest experiments
by sparking an insulated wire to earth—
namely, the production and emission of
electric waves,

No new system can claim a right to exist
through the invention of a nmew way of
* receiving ' the electric waves ; they must
first be produced before they can be received.
From time to time new “ receivers' or
“ detectors ' are invented and patented,
but no new system is claimed or should be
claimed for them.

What, then, is this process—the genera-
tion and emission of electric waves—which
forms the basis of all ** systems "’ of wireless
telegraphy ¥ Roughly speaking, it consists
in charging-up a long insulated wire—pre-
ferably raised to a considerable height above
the earth—and then allowing it to discharge
to earth, charging it up again at once in the
opposite direction, and again allowing the
charge to escape to earth, the four processes
forming & complete " cycle " of operations
taking place in an infinitesimally small
period of time, and one eycle following on
another at a fixed and enormously rapid rate.

Each complete cycle produces one electric
wave in the ether (that mysterious and little
understood medium through the agency of
which all such things as light, radiant heat
and electric waves are transmitted), so that
if the cycle is performed a million times in
a second a million waves will be sent out in
a second from the insulated wire into the
surrounding ether,
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These waves follow one another out into
space, and they all travel with the same
velocity, whatever the * system " and what-
ever the size and shape of the insulated wire
or ‘‘ aerial " may be—namely, the velocity
of light, which is8 three hundred million
metres per second.

Wave-lengths and Frequencies

If we perform the above processes at the
rate mentioned—a million times a second—
then in one second we cause the aerial to
send out a million waves, and at the end of
that second those waves will be stretching
from the aerial to a distance of three hundred
million metrea. It 18 clear, therefore, that
by so doing we have generated waves three
hundred metres in length ; so we see that,
in order to produce waves of any required
length, all we have to do is to perform that
seriea of operations—charging the aerial,
discharging it to earth, recharging it again
in the opposite direction, and again dis-
charging it to earth—the right number of
times in & second.
Tuning and Resonance

But there is & point here which must be
considered, It is well known that an
ordinary pendulum has a certain rate of
swing of its own. If the pendulum is
lengthened it will swing slower, if shortened
it will ewing faster. If we take a pendulum
which swinge naturally once to and fro in &
pecond, and keep on giving it & little push
once a second, every time it comes to the
end of its swing, we shall very soon work
up quite a big swing. But if we were to
give it & push too often—eay, three times in
two seconds—or too seldom—say, twice
every three seconds—some of our pushes
would catch it in the wrong direction, and
we should soon bring the pendulum to rest,
or, at any rate, keep it onmly swinging
slightly and irregularly. Bo that to set a
pendulum going, and to keep it going well
it is necessary to apply a force as many
times in & minute as the pendulum performs
romplete swings.

Now, it is found that an insulated wire such
a8 we have mentioned and which is called the
“ serial ' has a period of its own, just as a
pendulum has—that is to sav, it wants to
perform the cycle—charge, discharge, re-
charge in the opposite direction, and dis-
charge again—a definite number of times in
a second ; and this natural period of the
aerial depends—very much as it does in
the case of the pendulum—on the length
of the aerial, among other things.

Bo it is only natural to find that in order
to get the best results in generating electric
waves from an aerial we must perform the
cycle of operations described above at a rate
which agrees exactly with the natural rate
of the aerial itself. When this is the case,
we are said to be * in resonance " or “in
tune " with the aerial.

Alternators—

For many years past machines called
“ alternators " have been in use all over the
world for the production of electricity for
lighting and other purposes. An alternator
is essentially & simple form of the equally or
better known “ dynamo,” which is, in fact,
an alternator with an additional piece of
apparatus called the * commutator.”

An alternator produces an electric current
which starts from zero, increases to a maxi-
mum value in one direction, decreases again
to zero, increases to & maximum in the
opposite direction, and then again decreases
to zero; repeating this process again and
again continually. The commutator of the
dynamo has the effect of changing this
*“ alternating ' current into & current always
in the same direction ; such a current being
useful for purposes for which the more easily
obtained alternating current is of no value,

For lighting purposes, however, and for
driving trains, etc., the alternating current
can be used ; sothat alternators are machines
of great commercial importance.

For lighting purposes the alternations
must follow one another at a fairly rapid
rate, for otherwise the lamps would show
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an unpleasant and continuous “ flicker,” so
that alternators for lighting are made to give
alternations of current at rates which are
usually 50 or 100 per second.

If we took an ordinary commercial
alternator, giving, say, 100 alternations per
second, and connected one of its poles to
the aernal wire and the other to earth, it
would start charging up the aerial dis-
charging it, re-charging it in the opposite
direction, and so on, at the rate of 100 com-
plete cycles per second. From what we
have already said it is clear that if the aerial
were itself designed so as to have a natural
frequency of 100 per second, all would go
smoothly, and there is no reason to doubt
that electric waves would be given out at the
rate of 100 wavea every second.

But what would be the length of those
waves | Following our former line of
reasoning, and remembering that in one
second they have to cover a distance of three
hundred million metres, we see that each
wave would be three million metres long.

Now it has been found by experience that
an serial will not radiate electric waves at all
well if its actual length—that is, the actual
length of stretched insulated wire—is less
than about a tenth of the wave-length it is
asked to radiate, so with such an alternator
the aenal, in order to be effective, would have
to be abuut three hundred thousand metres
long—nearly 200 miles.

High Frequency Alternators

Obviously, therefore, such an alternator
would be impracticable as a generator of
waves for wireless telegraphy. [f we could
induce the machine to give a frequency a
hundred times greater than its normal fre-
quency we could be content with an aenal
two miles long.

Even for the most powerful wireless ata-
tions, a length of nne mile would be considered
the extreme limit for the length of the aerial ;
80 even for these big stations we should have
to modify the alternator so as to give a fre-
quency two hundred times as great as that
which we took as a reasonable example for

a commercial machine ; that is to say, we
should have to devise aa alternator giving
a frequency ol at least 20,000 per second :
while for ordinary coast-stations or shipa
where the aerial could only be a few hundred
feet in length, the alternator would have to
give a current alternating at the rate of from
some hundreds of thousand times a second
tu & million per second.

Now some twenty-five years ago, the
lighting of streets and large buildings
by arclights, worked with alternating
current, asswmed a considerable importance,
We have mentioned that the frequency of
an alternator for ordinary electric lampa has
to he fairly high to avoid * flickering.” With
the arc-lamps, & new trouble presented itself ;
with frequencies of from 50 to 100 alterna-
tions per second the arc-lamps were found to
“hum " unpleasantly, and strenuous efforts
were made by men like Tesla and Elihu
Thomson, with many others, to pruduce an
alternator with a frequency of some 10,000
—which would do away with the difficulty.

Even such a frequency—only one-half of
that suitable for the largest projected wire-
less station—was found to be unattainable
except on & very small scale. The power
required at such a big station—for naturally
hig stations are only put yp in order to
accomplish big distances—wonld be mea-
sured in hundreds of horsa-power; and of
all the brilliant inventors working at the
problem for twenty years, not one was able to
produce a machine which would give more
than ohe or two horse-power.

One of the most successful of the * high-
frequency slternators " was that of Duddell,
which gave a frequency of over a hundred
thousand ; but even this, though it carried
out successfully the experiments for which it
was designed, gave only a small fraction of
a horse-power, and was therefore quite un-
suitable for wireless telegraphy.

Theoretically, the problem presents little
difficulty ; the frequency of an alternator
depends on the number of times in a second
that the magnetic field through a coil is

D
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reversed ; if the coils are rotating, increasing
the speed of rotation increases the frequency ;
:if the speed is fixed, incressing the number
of coils increases the frequency ; if both are
increased together, the frequeney is in-
creased rapidly.

Nothing could be more simple.

But, practically, the difficultics are enor-

mous.
Let us take a typical case. A frequency
of 300 per second is a rather high frequency
for & commercial alternator giving, say,
300 horse-power. Such an alternator might
be driven at the rate of 1,800 revolutions
per minute ; in which case it would have
_the periphery of its moving-part divided
into 20 * poles” wound with the coils of
copper wire.

Now to get such a machine to give even
o frequency of 1,000 per second, it would have
to be driven at the rate of over 5,000 revolu-
tions per minute—a dangerous speed for the
heavy rotating part comprising copper wire,
which is constantly liable to burst loose and

cause disaster.
~ Even at this high speed, in order to get
our minimum frequency of 20,000, we
should have to multiply the number of
" poles " by twenty. This means that 400
poles would have to be crowded into the
. periphery of the moving part. If the
diameter of this latter is increased to make
more room for this great number of poles,
this increases the difficulties and dangers of
high-speed rotation. Not only this, but a
very great loss of power iz caused by air
friction and air churning,

Apart from such mechanical difficulties,
a further and no less serious. trouble 1a
caused hyv the fact that iron—the material
of which the magnets and cores of the
ordinary commercial alternator are made,
and on whose properties the efficacy of such
a machine depends—begins to behave very
badly when ocalled upon to deal with such
high frequencies. Its molecules get so hot
in keeping up with the rapid salternations
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of current that a great deal of power is
wasted in what 18 known as * hysteresis
losses."

The Goldschmidt Alternator

The mechanical and other difficulties in
the way of producing suitable high-frequency
currents by such means as these have led
to an attempt to abandon them—in part—
by the inventor of the latest * high-fre-
quency generator.”

The Goldschmidt machine consists of an
alternator in which the magnetic field is
rotating, not mechanically, but electrically,
while at the same time the armature is
rotated mechanically in the field, in the
opposite direction.

The result of this is to produce a frequenay
depending on the sum of the rates of rotation
of the magnetic field and of the armature ;
and current at this higher frequency is
carried back to the field and produces a
more rapidly rotating field than the first.
To this, again, is added the frequency pro-
duced by the rotation of the armature.
This process is repeated several times, and,
finally, the required high-frequency is
reached.

A German author (F. Rusch) has deacribed
this machine as producing a medley of alter-
nating currents, out of which only one
emerges by resson of resanance.

Unluckily, there is & considerable and
unavoidable loss of efficiency—that 1s, a
waste of power—at each step, and the effect
of each step on the frequency is only
additive, and not multiplying. That is to
say, if the frequency at the first step were
1,000 per sec., at the second step it would
be only 2,000, at the third 3,000, and so on ;
8o that to get from 1,000 frequency to our
minimum value of 20,000 there would have
to be so many steps and such a complication
of circuits that by the time the required
frequency was attained there would be no—
or very little—power left to utilise for
wireleas telegraphy. With this machine,
therefore, it is necessary to start straight
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away with as high an initial frequency as
possible so as to keep the steps as few as
possible ; so that once more the difficulty of
danger, and loss of power through air-
friction, anses, and the designer is forced to
choose between two evils—a large number
of steps each involving & considerable loss of
power, or a high initial frequency, introdue-
ing all the difficulties and dangers of high-
apeed rotation.

And when he has made his choice, or
compromised, he is still faced with the fact
that the iron of his machine insists on
behaving badly with the high frequencies,
and consumes a great deal of what should be
useful power.

Luckily for the development of wireless
telegraphy, there is another way—totally
finlike those already referred to—in which
high-frequency currents of any and every
desired frequency can be obtained from an
initial low frequency, and that in one step
and without the introduction of any iron
into the influence of the high-frequency
currentsa and without any dangers and
difficulties of rotating coils of wire,

The fact that this method, in its most
crude form, was the original method used by
Mr. Marconi, the inventor of wireless tele-
graphy, does not really detract from its
merit, though it may tend to prejudice some
minds against it.

One of the most valuable properties of an
alternating current is the fact that it can be
very readily transformed ** up " or “ down ™’
to a higher or lower voltage or pressure. [If
we desire to change the pressure of a con-
tinuous current—say, to increase it—we are
led to the necessity of using the current at
our disposal to produce rotation of a motor,
and then getting this motor to drive another
machine which will generate continuous
current at the higher pressure desired. If
we want still higher pressure, we must
employ two or more such machines “in
series,”” and add their effects together, but
in any case each machine must be designed
to give & high initial pressure; and this,

though it is possible, is by no means an easy
thing to do, eapecially on a large scale. It
usually involves the rapid rotation of a
heavy armature wound with a very large
number of turns of fine copper wire, and
leads to some of the difficulties mentioned
in connection with high-frequency alter-
nators, with the added difficulty that the
current in the windings of the machine are
at & high pressure and effective insulation is
difficult.

The same difficulties would arise in the
production of alternating current at high
pressure ; luckily, the advantage referred to
as being possessed by alternating currents
comes in here and avoids sll these difficulties.
If an alternating current at low pressure—
& thing easily obtained—is passed through a
coil of a few turns, wound round an iron
core, it will generate another alternating
current in another coil wound on the same
core, and if this second coil has & greater
number of turns than the first the new
alternating current will be at a greater
pressure than the original current. So to
get any pressure we require we have only to
proportion our windings properly. No rota-
tion is necessary ; the fluctuations of the
first alternating current take the place of the
mechanical motion, and the coils, not being
rotating, can be thoroughly insulated against
the resulting high pressure by immersion in
insulating oils.

Buch an apparatus—known as a  trans-
former ""—is one of the most useful, reliable,
and widely used things in electrical engineer=
ing. It is largely used in various systems of
wireless telegraphy for the convenient
production of high voltages.

Every now and then we get correspondenta
writing to our ** Question  column suggest-
ing that the transformer could be relegated
to the scrap-heap by the use of an alternator
with a fine-wire winding of many turns
rotating at a high speed and therefore
generating current at & high initial pressure.
These correspondents have met with trans-
formers and taken them as & matter of
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course ; then, having an inventive turn of
mind, they have hit upon a way of getting
the same result in another way, and this,
being & new way, they are inclined to con-
elude must be a step forward. They do not
realise that it would be actually a serious
step backwards, and that if they had
never seen & transformer and had had
to work with a machine such as they
suggest, they would have rejoiced exceed-
ingly if, in & moment of inspiration, they
had hit upon the idea of a stationary
transformer which would do all that was
required without any fear of breakdown or
dangers of high-speed rotation.

Now, what the transformer is to the
engineer who wants high pressure, the
Marconi dischargers are to the wireleas
engineer who wanta high frequencies. If
the first experiments in wireless telegraphy
had been accomplished by the use of high-
frequency alternators, there iz no doubt
whatever that a newcomer who showed that
he could obtain the same high frequencies
without the use of rapidly rotating coils,
without the complications and loss of power
caused by a succession of steps, and without
the use of any iron, with its attendant
losses, in his high-frequency circuits, he
would have been hailed as the latest and
greatest inventor,

And this would be so even if his apparatus
possessed the same limitations with respect
to the amount of power it could give as the
original method which he would claim to
supplant. But if, as is the case with the
Marconi dischargers, the amount of power
which his apparatus could effectively use
was shown to be apparently without a limit,
then the chorus of approval would have been
even more vociferous.

Fven the primitive fixed discharger used
by Marconi in his earlier work was capable
of dealing effectively with about 70 h.p.;
his later inventions, such as those used at
Clifden and Coltano, deal regularly and
effectively with over 150 h.p. when required
to do so, and there is practically no limit to

the amount of power which can be utilised
effectively by increasing the dimensions of
this apparatus.

We believe we are right in saying that the
greatest power ever obtained from a high-
frequency alternator for more than a minute
or two is under 20 h.p.—and this after 25
years' work in the attempt to develop such
& machine. From time to time attempts
have been made to construct larger
machines, but up to the present they have
always broken down under test. The
mechanical and other difficulties which we
have already referred to have proved too
potent.

The Early Marconi Discharger

The Marconi fixed discharger, referred to
above as having dealt with 70 h.p., is perhaga
the simplest piece of apparatus ever seen
in an electrical station. It comprises nothing
breakable and nothing which moves rapidly.
In conjunction with a condenser and an
inductance—apparatus common to every
wireless station of whatever system—it
takes ordinary alternating current at the
frequency of an ordinary commercial alter-
nator (anything from 25 to two or three
hundred per second), and by one trans-
formation changes it into high-frequency
cwrents of any required frequency, from
twenty thousand to a million per second.
Moreover, it introduces no hysteresis losses
in the iron fur the simple reason that ironm
is not & necessary component of it. So even
that primitive fixed spark discharger would
have been hailed by the pioneers of wireless
telegraphy if they had been labouring with
many and many a breakdown, to get 10 h.p.
or 50 out of a high-frequency alternator.

But the primitive Marconi fixed dis-
charger, though it is excellent in its sim-
plicity and efficacy, nevertheless has its
weak points.

In the first place, it cannot be used
satisfactorily with more than about 70 h.p.,
so that regular communication over wery
great distances is difficult ; in the second
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the waves it produces die out rather rapidly,
and thus the * cumulative " effect on the
receiver which the best modern receivers are
designed to utilise is not obtained ; and in

the third place, it sends out waves in groups

which tend to be irregular in their spacing ;.

that is, one group does not follow another
always at the same interval.

The Modern Marconi Discharger

All these defects were in the mind of Mr.
Marconi when he set about his all-important
research at Poldhu, one of the results of
which was the evolution of his famous disc-
discharger.

In its present form this machine removes
everv one of the above-mentioned defects,
and yet retaina the strength, simplicity and
absolute reliability of the old fixed discharger.

It is this machine to which we have
referred above, as being able to deal with
over 150 h.p., and capable of being enlarged
without any difficulty so as to deal with
practically any amount of power which
may be required.

It produces waves which are very per-
sistent, and therefore give the receivers a
good chance to make use of the cumulative
effect ; and it sends these waves out in per-
fectly regular groups, which produce a
musical note, and can therefore clearly be
distinguished from the noises produced by
atmospheric disturbances, and also enable
the receiving circuits to be * tuned " not
only to the frequency of the separate waves,
but also to the frequency of the wawe-

npa.

ItI;:, it is true, a rotating machine ; but it
rotates at a reasonable speed—the speed of
a commercial alternator ; and it 18 a strong,
solid disc of steel, without any fragile
windings of copper to break loose mechanie-
ally, or to * break down" electrically.
Finally, it has solid bars of copper to carry
the high-frequency currents, and so avoids
the serious hysteresis losses found in a high-
frequency alternator.
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Enough, we think, has now been said to
make it clear that the Marconi disc-dis
charger, at present in constant use on &
large scale at the big stations at Clifden,
Glace Bay, Coltano and Poldhu, and on a
small scale at smaller stations throughout
the world, is as much an advance on the
high-frequency alternator (as a generator
of high frequencies) as the stationary
* transformer " (as a generator of high
pressures) is an advance on the weird
machine invented periodically by our corres-
pondenta, and referred to on page 210,

No practical engineer ever thinks ufl
abolishing the transformer in favour ol
such & machine ; how is it, then, that people
are to be found who speak of the high-
frequeney alternator as if it were far in
advance of anything ever invemted by
Marconi ?

Have we omitted any material fact ¥ Let
us see what the proprietors of the latest
high-frequency alternator have to say for
their apparatus.

In July, 1912, we were told that the pro-
prietors of the Goldschmidt patents were
building four 200-h.p. alternators which
would rotate at 8,000 revolutions per
minute. By a succession of steps—each of
which means a waste of power—and by a
multiplication of circuits, these machines
were to produce high-frequency currents
suitable for long-distance wireless telegraphy.

What advantages would be presented by
this machine {

It would give continuous waves. .

It has long been a belief with some wire-
less engineers and scientific men in general
that ** continuous waves ™’ were things to be
sought after.

Mr. Marconi himself, it must be admitted,
at one time shared in this belief. The
present writer well remembers a strenuous
period when each day meant from 12 to 15
hours' hard labour assisting in the search
for continuous waves and their production,
and still recollects with something of a thnll
the telegram from Mr. Marconi, at the
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distant receiving station to which he had
gone for the final test, * Entirely successful.”

That was many years ago : a lot of water
has passed under the bridge since then, and
the praises of * continuous waves " are still
sung by those who are striving to attain
them.

Othera, however, have gone on with the
development of the persistent but non-
continuous waves which experience has
teught them are the best for wireless tele-
graphy.

It is for the production of such waves that
the Marconi synchronous disc discharger is
the last, and, so far as can be seen, the
ultimate word.
The Marconi

System

The advantages of the ** continuous wave ™
have been lately expressed so strongly that
Mr. Marconi thought it wise to revive his
developments in this direction, with the
result that it is clearly shown in the verdict
of the Advisory Committee: * the only
continuons high-frequancy generator which
we have yet seen tried with succeas over
long distances is the Marconi continnous
high-frequency machine.’

Obviously, therefore, if continuous waves
were really superior, the Marconi Company
would use them and discard non-continuous
WAVES.

The fact that the Marconi Company does
not propose to abandon its present system
in favour of their continuous wave system
for its Transatlantic work is due simply to
the fact that * there is mothing,” as Mr.
Marconi expreased it in his evidence before
the Belect Committee, ** to choose between
the relative efficiency over long or short
distances, whether the waves are continuous
or discontinuous.” This opinion is the
result of actual personal experience of con-
tinuous waves generated by three systems
~—the Marconi system, the Poulsen arc, and
the high-frequency alternator.

In another part of his evidence Mr.
Marconi emphasises this: " I may further

Continuous Wave

add that there has never been submitted
here or elsewhere one scintilla of evidence
to prove that the continuous or undamped
waves have any advantage over intermittent
or feebly damped waves for long-distance
working in radio-telegraphy.”

Mr. Marconi then goes on to deal with an
important point. He says: * In regard to
wave-tuning pure and simple, in my opinion,
when using suitable receivers, tuning is
better with continuous waves than with
discontinuous waves.”

Here we have the real reason for the
preference of the * continuous wave.” The
continuous wave i8 no doubt wery much
more susceptible to accurate tuning at the
receiver than the old original highly damped
waves of the early Marconi transmitter, but
it is only slightly more susceptible than the
persistent but non-continuous waves of the
Marconi disc-discharger. Now this pro-
perty of very * sharp tuning ™ is a useful
one In certain cases—where one station
would be inclined to interfere with another
close at hand. But the great and out-
standing difficulty in wireless — and espe-
cially in long-distance wireless—is inter-
ference not from other stations but from
atmospheric discharges. Sharp tuning
i8 very effective in * cutting-out” an
interfering station, because that station has
a definite wave-length which is different
from the wave-length which is being received.
Unluckily, signals from atmospheric dis-
charges have no particular wave-length of
their own ; if they had, they would present
no difficulties ; but, having no wave-length,
they have to be dealt with by various other
methods, the most perfect of which are those
of the Marconi Company.

This fact was referred to by Mr. Marconi
when he pointed out that °° very weak
coupling” (an attribute of wvery sharp
tuning) “is only one of the methods
employed in modern practice for avoiding
atmospheric disturbance, and is by no means
the one which is the most effective.”

This leads us to an important and in-
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teresting point. The Marconi non-continuous
syatem is not dependent only on * wave-
tuning " for obtaining selectivity and for the
elimination of disturbances. As we have
already mentioned, this system sends out
groups of waves following one another with
absolute regularity, thus producing a musical
note in the receiving telephones and enabling
the receiving circuita to be tuned, not only
to the wave-frequency, but also to the
group-frequency,

Now, although atmospheric discharges are
not suitable for “ cutting-out™ by wave-
tuning, they are eminently suitable for
cutting out by the other kind of tuning;
for the most vicious “ atmospheric " never
thinks of disguising itself as & musical note.
So, among other and important appliances
for cutting-out atmospherics, this * note-
tuning,” as it may be called, forms a very
important factor in the successful working
of the Marconi system, and not only in con-
nection with the elimination of atmo-
spherica, but also in the production of
selectivity ; for, by its means, one station
can be received while another, using exactly
the same wave-length but a different group-
frequency, can be * cut out.”

Let us now consider a high-frequency
alternator sending out continuous waves.
If it is doing its work properly it sends a
continuous stream of waves which can, it 1s
true, be subjected to wave-tuning pure and
simple, but are entirely incapable of group-
tuning, for the simple reason that there are
no groups, either regular or irregular.
Moreover, as there are no groups to give
either & noiee or a musical note in the
telephone receiver, in order to make sig-
nalling possible the continuous waves must
be split up by some additional apparatus so
as to cause audible sounds.

What is the effect if this is done at the
receiving end ! Obwviously, an apparatus
which will split up the soundless continuous
waves into sound-producing groups will also
split up any atmospherics into groups of the
same frequency and therefore the same note ;

a0 that this misguided ingenuity will result
in doing to gn atmospheric what even the
moat malicious atmospheric would not do
if left to iteelf—it will convert it into the
same musical note as that of the signals
themsel ves.

The other alternative is to cut up the
continuous waves at the transmitting station
into groups which will give a sound or a note
in the receiver. That is to say, having
laboured to produce continuous waves, we
then have to proceed to cut them up, and
make them hardly distinguishable from
the waves of the Marconi disc-discharger.

It will be interesting to consider thia point
more fully. Let us ronsider two stations
each sending on the same wave-length—
say 6,000 metres—one (which we will call
“A") on the modern Marcomi non-con-
tinuous system, and the other (“ B") on
some continuous wave systeni—from a
high-frequency alternator let us say.

Let us suppose, for the sake of argument,
that the waves sent out from A and B are
equal in strength (though here it is worthy
of note that no continunus waves as yet
produced have been able to vie in the matter
of strength with the Marconi non-continuous
waves),

This assumption is made in order that the
only difference between the waves sent out
in the case of A they are non-continuous,
and in the case of B continuous.

The station A sends out a regular sue-
cession of groups of wavea at the rate of
seversl hundred groups in a second.

Each group consists of a certain number
of waves, not all of equal strength. That
is to say, the waves in a group start small,
increase to a maximum, and gradually
decrease till they become so small as to be
negligible.

These groups, each of which “ sums up ™
in the receiver and produces a single move-
ment of the telephone diaphragm, follow
one another at the regular intervals of a
musical note, and thus cause that disphragm
to emit the same note.



182

Tee WiIreLEss WoRLD

The station B sends out a stream of
waves all of the same strength. That is to
say—and here is the great point claimed
for them—there is no waxing and waning ;
they are all equally strong, and should
therefore *“ sum up " or accumulate better,
resulting in better * wave-tuning.” But as
there is no waxing and waning, they produce
no sound in the telephone receiver if they
are left to themselves.
~ In order that the signals from B may be
audible, they must be cut up into groups
either at the sending or the receiving end ;
and from what we have said about atmo-
spherics it is to be presumed that the process
will be applied at the sending end. Let us
suppose that this is accomplished by the
method adopted in a demonstration of the
Goldschmidt generator—the use of an alter-
nating current to excite the field of the
generator. This results in the strength of
the continuous waves waxing and waning
a8 the alternating current in the field waxes
and wanes, so that & note is produced in the
receiver of a frequency depending om the
frequency of that alternating current. For
the sake of argument, let us suppose that
the note produced has a frequency of 500
per second—a good note to listen to.

Let us return to station A, and suppose
that it also is sending out groups of waves
&t 500 frequency. That s to sav, the inter-
val between the emission of each group is
/500 second—1.e., 0-002 second.

The number of complete waves in each
proup depends on the rate at which the
waves decay or die down; taking a very
average value for this rate (decrement per
whole period=0-045); and wusing Dr,
Fleming's formula for the estimation of the
number of effective waves in a train, we find
that in this case there are more than 100
complete waves in each train or group.
Now 100 waves of this wave-length will
occupy a time of 0-002 second, which is
the same as the 0002 second which is
the interval between the emission of each
group. So that with the ** non-continuous "

waves, the time between the emission of
each group is filled completely with waves
which wax and wane just as the “ con-
tinuous ¥ waves do. Where, then, is the
possible superiority of the latter ?

Altogether, the fetish of the * continuous
wave " seems to be in a bad way. The
report of the Technical Committee shows no
whole-hearted belief in 1t—" continuous
waves may be somewhat more efficient than
intermiittent trains of waves " is hardly
up to the standard of enthusiasm with
which the merits of continuous-wave
machines are generally extolled by their
proprietors. The written opinions of Count
Arco, of Dr. Eccles, and of Mr. Llewellyn
Preece, which were quoted by Mr. Marconi
in his evidence, go far to dispel the illusion
that the “ continuous wave " is a desidera-
tum to be sought after.

At any rate, one thing is clear from the
report of the Technical Committee : that
the Marconi Company has in its possession
a system for producing these continuous
waves if it wishes for them: “ the onmly
continuous high-frequency generator,” as
the Committee reports, * which we have
yet seen tried with success over long dis-
tances.”

Let us get back to the high-frequency
alternator, and particularly to the Gold-
schmidt machine. _

It 18 clear, from what we have said at the
beginning about the generation of waves by
an alternator, that the length of the waves
sent out by a high-frequency alternator of
any kind depends entirely on the speed of
the machine. 1f the machine slows down,
the alternations become less rapid, and the
wave-length correspondingly longer; if the
machine speeds up, they become corres-
pondingly shorter.

Any variation in speed, therefore, causes
the waves sent out from the aerial to vary
correspondingly in their length.

Now a very slight variation in wave-
length would entirely upset all accurate
tuning at the receiver, and would reduce the
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quality of even the most perfect continuous
wave to the level of a crude and lighly-
damped wave.

With the high-frequency alternator it is
apparent. that the difficulty must appear.

It does. Ewvery time that one of the
“dota” or " dashes " of the Morse code is
made at the transmitter the machine is
called upon suddenly to give its full load.
In signalling figures, for instance, the full
load may be thrown on the machine for five
successive ““ dashes,” and may then be aud-
denly removed except for five short * dots.”

The natural inclination of the machine,
however well it may be governed, is to slow
down in the first case, and to speed up in
the second, with a ecorresponding dis-
turbance of wave-length.

The wave-length of a Marconi trans-
mnuitter is entirely independent of the speed
of rotation of any machinery, so that this
difficulty does not exist—a change of speed
merely alters the musical note.

S0 serious is this difficulty, that the full
load is kept permanently on the machine,
and the dots and dashes are produced by
varying the serial wave-length so that at
timesa it is in tune with the receiver, and at
others it is s0 much out of tune that the
receiver is not affected.

This is a simple and effective way out of
the difficulty, but unluckily it means that
about 40 per cent. more power is being used
than if signalling were done in the Marconi
way ; and 40 per cent. more power means
considerably more expense in fuel, without
the least counterbalancing gain.

This has evidently been recognised as a
somewhat serious objection, for the latest
scheme of the experimenters with the Gold-
schmidt machine is to signal in the ordinary
way, and to trust to an electric governor
to keep the speed of the machine absolutely
constant even when full load is suddenly
thrown on it.

We have not heard that they have been
successful in this,

We have referred to four machines of the

Goldschmidt design which were being con-
structed in July, 1912.

As we said, they were each to be of nearly
200 h.p.; that is to say, they were to be
about twice as powerful as the Marconi
plant at Poldhu, which communicates,
though not commercially, with America.

And yet the Technical Committee, nearly
a year later, has to report that  except in
the case of the Marconi system we did not,
however, obtain any demonstration on a
commercial scale, or any demonstration
over a distance of even 1,000 miles."

In connection with this, it is interesting
to note that the latest news of the Gold-
schmidt machine is that a new type is being
constructed which will rotate at the rate of
3,130 revolutions per minute. That is to say,
in this latest type the speed has been reduced
to much less than half that of the four
machines which were being made a year ago.

This new machine is to give an initial
frequency of 10,000 per second; that 18,
the very frequency which we mention as
having been sought after unsuccessfully for
the last twenty-five years. It is only after
this great frequency has been obtained by
mechanical rotation that the special Gold-
schmidt process will be applied to it, and by
three steps, each involving a loss of efficiency,
steps it up to a frequency of 40,000.

It is of some interest to notice the arrange-
ments which are being found necessary to
use in connection with the working of this
machine. Apparently a 0500-h.p. steam-
engine is to drive two dynamos of nearly
200 h.p. each, and the armatures of these
machines are directly connected to a motor,
which, finally drives the high-frequency
alternator ; the rotating part of which will
have no fewer than 384 poles,

It would seem that the Marconi plan of
driving the whole of the moving plant
direct on one shaft from a steam-turbine is
somewhat more simple and desirable.

In our next numhber we will deal with
what is known as the * Poulsen System,”
and will further summarise the whole matter.
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Efficienciesin Wireless Telegraphy

By W. H. ECCLES, D.S., M.LE.E.
(Second Article.)

sketched and defined the various

efficiency co-efficients and the parts
they play in the whole process of trans-
mission and reception, we now proceed to
discuss them one by one, and to assign
rough values to them. [In this way we may
obtain some form of comparison between
the various systems so far as efficiency is
concerned, but neglecting all such commer-
cially important pointa as convenience,
reliability and speed in working, expense
in installation and maintenance, and so on.

H AVING in the May number briefly

ErrFiciENcY oF GENERATION.

To begin with, we take the Efficiency of
Generation of Antenna Oscillations. We
have to consider (1) the ordinary spark
method of generating oscillations, (2) the
ﬂuaunhﬂl spark method, (3) the Marconi

isc-discharger, (4) the arc method, and
(6) the high frequency alternator.

(1) In the ordinary spark method, alter-
nating current at 100 or 200 volts is supplied
to the primary of & commercial transformer
which raises the voltage tosparking-potential.,
In order to measure the efficiency, & mock
antenna must be constructed by connec-
ting a non-inductive resistance in series with
a condenser of the same capacity as the
sctual antenna, and arranging that the
mock antenna may be switched on to the
secondary of the oscillation tramsformer in
the place of the antenna-earth system. The
non-inductive resistance must be in a calomn-
meter, 8o that the heat dissipated in it can
be estimated. Then in making an experi-
ment, the resistance is adjusted until n];leﬂt-
wire ammeter (3o connected as to be ineluded
in both circuits) reads the same in the
mock antenna as in the real antenna. The
calorimeter measurement gives the energy
delivered to the antenna in a measured time,
and the reading of & wattmeter at the supply
terminals gives the input to the plant.

Many measurements of this kimr in various

countries agree in showing that the efficiency
is of the order of 10 per cent. If a suitable
air-blast be applied to the spark gap, the
efficiency may be raised to 20 per cent. Of
course these figures vary greatly according
to the amount of series resistance used in the
supply circuit, and where the alternating
current is generated in the station, the
alternator, transformer and condenser can
be tuned to the alternator frequency and the

efficiency brought up to 35 per cent. It is
claimed that by shaping the pole-pieces of
the alternator to produce a peaky wave-form,

the efficiency may be pushed higher; but
we may take 26 per cent. as a satisfactory
figure for this kind of plant.

(2) If the quenched-spark apparatus be
tested in the same way, the efficiency is
found to be much higher. This arises from
the fact that the quenching of the spark
stops the current from running in the primary
and therefore reduces the wastage. Actual
measurements by the above method by inde-
pendent observers have yielded results as
high as 50 cent. Owners of quenched-
spark patents claim figures of the order
of 76 per cent.

(3) The rotating disc-discharger method,
which has been so highly developed by the
Marconi Company in the production of
musical signals, especially in high-power
stations, effects the same operation as the
quenched spark ; but it breaks the primary
spark by mechanical means instead of by
cooling. Its efficiency has been messured
as about 50 per cent. This figure may be
increased by using the air-blast in addition.

(4) In the case of the arc method, the
efficiency of generation of oscillations is very
low. Poulsen's own figure is 14 per cent.
The efficiency of the plant is greatest when
the arc is connected directly in the antenna—
a very usual mode of procedure.

(5) Lastly, the high frequency alternator
must be considered. The Goldschmidt form
of machine has been stated to give an
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efficiency of 80 per cent. at & frequency of
10,000 per second—a frequency much below
anything at present used in wireless tele-
graphy, and necessitating enormously long
antennae ; but at higher uencies the
efficiency is admittedly a much lower figure,
and may be assumed as below 60 per cent.
Besides the machine just mentioned, that of
Alexanderson has proved itself of outstanding
merit ; but so far as can be gathered from
published statements, the efficiencies of this
and the best of the other machines in use
are not more than 60 per cent. when genera-
ting even the longest waves used in wireless
telegraphy.

The chief causes of the losses in these
machines are the windage of the motor and
the hysteresis of the iron.

The outstanding claim for high-frequency
alternators is, of course, that they produce
truly continuous waves, and therefore enable
more exalted resonance to be obtained at
the receiver. In this connection it must be
noticed that when the continuous oscilla-
tions produced by an alternator are broken
up in any way to produce a musical signal—
as, for instance, when the field of the alter-
nator is excited by an alternating current
of acoustic frequency—the waves cease to
be continuous, and they possess but slight,
if any, advantage as regards resonance over
those produced by the Marconi studded-

Erriciexcy or RapiaTiox.

Turning now to the Radiation Efficiency
of Antenna, we find that all systems are in
this respect more or less on & par. The total
resistance of an antenna may be measured by
the use of the mock antenna already de-
scribed. If this is made the exact equivalent
of the real antenna as regards capacity, In-
ductance and ammeter-reading, then its
resistance must be the same. For example,
this kind of measurement gives with the
author's antenna a resistance of about
15 ohms at the minimum—the resistance
varying with the wave length to which the
aerial 18 adjusted. But by improving the
“ earth,” as, for instance, by laying down
a generous system of earth-wires, the resist-
ance may be reduced to 5 ohms ; or if the
antenns belongs to a ship station, the resist-
ance may be t a8 Jow as 2 ohms. Even
in this last case it 18 doubtful if the radiation

resistance is a8 much a8 1 ohm ; it may
probably be taken as 0-2 ohm for an average
ship antenna. It is often argued that the
“* glectrical counterpoise” method of working,
in which, instead of the earth-wires and plates,
8 wides insulated network of wires
llel to the earth is used (as originally
mrihad by Lodge) gives better radiant
efficiency. But the comparison has usually
been made with an earthed antenna of bad
design—one where the earth-wires did not
stretch to a sufficiently great distance. It is
obvious that in order to be effective the
earth-wires must be carried outwards,
branching more and more finely as they go,
if possible, to ensure that when the soil is left
to carry the earth-currents the density of
these may be very small.
The difference between a land antenna and
the equivalent ship antenna can lie in nothing

but the earth resistance. Thus the radiation
efficiency of an average antenna, where con-
siderable expense has been incurred in laying

earth-wires, may be only 4 per cent., while
that of a ship antenna may possibly be 10 per
cent., the wave-length being sup to be
not much greater than five times the length
of the antenna. This fact probably accounts
to & very great extent for the extensively
credited belief that signals are propagated
far better over sea than over land. It is
not so much that the waves are propagated
more efficiently, but rather that they are
detached from the antenna more effi-
ciently.*

ErrFICIENCY OF PROPAGATION.

This leads to the discussion of the Effi-
ciency of Propagation. After that remark
the first thing to notice is that the trend of
evidence is to show that absorption in the
surface of land or sea is comparatively small.
This is seen especially well in the records of
such measurements as have been made over
short distances. The same statement applies
to absorption in the air—it is negligible over
short distances. But when we consider
long-distance signalling, then—whether this
18 accomplished mainly by surface-waves or
mainly by refraction in the upper atmoaphere

* This hypotheals is interesting; Ita truth could be

by oom tha of o from, u'::?-.
- T oot
e Bt e
ship oot st sea —ED,
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~—the absorption at the upper surface of the
globe or in the upper, somewhat conductive,
layers of the atmosphere—as the case may
be—probably becomes considerable. Accu-

A
s

%

Deoremant 075,
Fig. 1.

rate knowledge of these guestions is still
lacking.

Another aspect of the matter which has
been somewhat to the fore recently must,
however, be glanced at. Is
the efficiency of propaga-
tion greater with pure sine-
waves than with damped
waves !

fact, the original * whip-crack " discharge
might be the best of all.

Resoxaxce ErricIENCY.

We now come to the Resonance Efficiency.
The resonance efficiency of sender and
receiver deals directly with the question of
the value of damped waves as against pure
sine-waves ; for the emaller the decrement of
the waves reaching the receiving station the
higher is the resonance efiect. This has
nothing to do, be it noted, with imper-
fection of tuning—that is & mere matter of
adjustment of the receiving apparatus, and
perfect tuning is assumed ; it is concerned
with the fact that the energy :i.mFartﬂd
to a vibrative system by another of sub-
stantially the same period is & more or less
involved function of the damping of both
aystemas.

In the early days of wireless telegraphy
the decrements of the antenn® used were

In answer to this ques-
tion we may take it as
mathematically obvious
that the

M-

negligible for telegraphic
urposes. But, fortunate- [--
, it happens that some

recent measurements made

by the Telefunken Company by the aid of

the new high frequency alternator which

they are putting on the market, has rein-

AT N NS

difference is U____UM-U-H -

Decrement 0°1.
Fig. 2.
very great. The vibration of an early
plain sending antenna, if plotted on & time
base, would appear somewhat as in Fig. 1.*
Here the decrement is 0-5
per period—a decrement built
up of radiation resistance,
earth resistance and spark

Decrementa 0'1 and 0°3.
.F‘ig. T,

forced the verdict of commonsense on this
point. Here it may be remarked that an
snalogous question might be asked about
the radiation-efficiency; and there the
answer is that from the theoretical point
of wiew the damped waves would be
slightly better than the sine-waves; in

R AYATAVATAVATATAVATS

resistance. It seems probable
that even with a good earth
the decrement of a plain send-
ing antenns may still be about
0-3 per period. Similarly a
receiving plain antenna, when
the coherer resistance is reckoned in, pos-
sesses a very hugh decrement.

When tuning coils were introduced, the

decrements began to assume lower normal

* [We have to thank the Editor of the Blectrician for the
loan of the three blocks used to Hiustraie Dr. Eccles'
article.—<ED, W.W¥.]
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values, and when large-capacity antennwm
were used the decrements would again be
reduced. It is possible that the Lodge
antenna had sometimes a damping of about
0-1 per period, and consequently a vibration-
curve such as shown in Fig. 2.

When tuned coupled circuits were intro-
duced at the sending end, the train of oscil-
lations took the form seen in Fig. 3—a form
which can be represented well by supposing
the oscillation to have a double decrement,
one fairly large relatively to the other.

Taking the 100 per cent. resonance effi-

ciency as that of continuous pure sine waves .

of perfectly uniform amplitude and period,
calculation shows that the resonance effi-
ciencies of the various types of waves men-
tioned are as given in the following table :

unu?:
Type. noy
|F.mﬂﬂu. Handing, per santd,
]
Plals Antenns . I ol 08 ]
Lodge ., 3 01 | 01 1]
Counplad Bending |
Ciremit . . | 01 o1 o4 a0
1 o1 o8, &7
DMtto 01 005 01 1T
Ditta 0.1 oo 04 7]
Cooilnuous Waves 01 |n 8 100

In mhng f.lm comparison it is uuppuan-:!

that the receiving antenna is in all cases a
modern plain antenna of the decrement 0-1.

ErrFiciENCY OF RECEIVING ANTENNA.

Passing now to the KEfficiency of the
Receiving Antenna and its associated cir-
cuits, it is obvious from what has been said
about the sending circuits that we are again
concerned with the separation of the antenna
and circuit resistance into ita parts.

Looking at the matter broadly and
avoiding detail, we may regard the modern
coupled receiving circuits, with their variable
coupling, as a mode of mtrﬂduumg 8 detector
into the antenna with wvariable energy-
absorbing power.

If the coupling is very close, a large
proportion of the resistance of the detector
18 in effect introduced into the antenna ;
if the coupling is very loose, only a small
portion is introduced. In the former case
the enhanced resistance of the antenna will
probably prevent it working up into ener-
getic oscillation under the action of the
waves ; in the latter case the detector
resistance is relatively so small that the
detector gets an insignificant proportion of

the energy of the train of oscillations on the
antenna, which is thus nearly all waated in
earth-resistance and in re-radiation—though
by the way a fallacy lurks here.

Between these extremes there is a beat
degree of coupling, where the fraction of
detector-resistance effectively introduced
into the antenna 18 not so great as to apoil
the ** working-up,” nor so small as to lose
its chance of getting a share of the energy.

It is difficult to calculate theoretically the
proper closeness of coupling—largely for
the reason that the wvanation of the
coupling alters the tuning of the circuita ;.
but practically it is easy to find the best
coupling, by re-tuning the circuitsa to the
signal-waves as the coupling is varied.

Apart from these considerations, it is
necessary to insert a certain minimum of
inductance in the secondary or detector
circuit—a minimum which i1s the higher,
the higher the average resistance of the de-
tector. This is in order to provide that the
detector shall have a sufficient electromotive
force applied to it to allow the oscillating
current through itself to be worked up.

Now it is an old principle in connection
with the distribution of electrical energy as
Joulean heat in circuits comprising internal
(or ** working ') and external (or “ wasting’')
resistances, that the working reaistance
ought to be equal to the wasting resistance
for the former to get its greatest share.

We may ﬁl.ll:l}T apply this principle here,
since the circuits are tuned to the e.m.f.
applied by the waves, and are therefore
devoid of impedance ; an-:l hence in the case
of the receiving station, the effective resis-
tance introduced into the antenna by coup-
ling the detector circuit to the latter ought
to be equal to the sum of the radiation,
earth and other resistances of the antenna,
When this adjustment is made, the effi-
ciency of the antenna and its associated cir-
cuits it about 50 per cent. From this it
would appear that it does not matter how
high the earth resistance is, as this would
merely involve a detector of higher resistance
or closer coupling. But the fallacy referred
to above enters here.

Put very roughly, the re-radiation from
8 receiving antenna, while under the in-
fluence of electric waves, acts on the field of
the waves s0 as to increase the energy-flow
from the field to the receiver ; re-radiation
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is, in faet, advantageous to a certain extent.
Consequently the lower the earth resistance
the better. Beyond this consideration there
remains, of course, the fact that any kind of
resistance in the receiving antenna impairs
the resonance efficiency.

It is clear that the above-mentioned limit
of 50 per cent. efficiency applies to all
systems of wireless telegraphy.

DeTECTOR EFFICIENCY.

The high-frequency energy now enters
upon its |ast transformation by passing to
the detector.

For telephonic reception the detectors
most widely used are the point coherers, the
crystal rectifiers, the electrolytic detector,
the vapuum valve, and the magnetic de-
tector.

1f the wave-trains follow one another very
rapidly as in some quenched-spark appara-
tua, a8 in the Poulsen arc with magnetic
blast, and as in the Marconi smooth-discs,
or if the waves are continuous as when high-
frequency alternators are employed, a beat-
ing guld contact—called a * ticker "—is
used in some one of the receiving circuits, in
order to cut up the too uniform currents
into pulses that can affect a telephone
diaphragm audibly.

A good point-coherer can be made by
oxidising thinly a clean piece of sheet iron,
and adjusting a needle or a piece of wire to
touch—the sheet being one pole, the needle
the other, of the detector; a voltage of
about (-3 volt must be spplled tn put it into
the sensitive state. When a train of oscil-
lations is passed through the contact, the

teady current alters temporarily, and causes
anoise in the telephone receiver in the circuit;
the ratio of the energy conveyed to the
telephone in this way to the energy supplied
in the train of oscillations 18 called the
efficiency of the detector. For the coherer,
its value is about 2 per cent. for fairly loud
signals,

The crystal rectifiers usually consist of a
contact between a conducting fragment of
erystalline natural mineral oxide or sulphide,
and a metal or another mineral. A foliated
apecimen of the mineral is best, especially if
a blunt smooth-ended piece of metal forms
one side of the contact. The reason for this
8 that the metal rides across the minute
natural ridges of the crystal, making very

numerous chisel-edged contacts, and thus
achieves in effect the working in parallel of
a large number of ideally fine contacta.

Such a contact the property that
the current produced by a given e.m.f. in
one direction is many times that due to an
equal e.m.f. in the opposite direction. In
virtue of this Empart_',r, alternating currents
are “ rectified " ; that is to say, an alter-
nating e.m.f. yields unidirectional current.

There may be, and generally is, some
coherer action mixed up with the true
rectifying action. A true coherer does not
rectify in the least when no steady current
is running through it. The efficiency of &
given detector under wireless telegraph con-
ditiona is best measured in exactly the same
way as that of the coherer.

The values which have been obtained with
the zincite-chalcopyrite and the carbo-
rundum detectors are about 10 per cent.
Of course, these values are for particular
detectors ; other detectors made of pre-
cisely the same materials may give rather
different values.

The electrolytic detector, which consista
of two platinum electrodes in an electrolyte,
one very large and well-immersed and the
other very minute and barely entering the
liquid, has an efficiency very nearly the same
a8 that of the zincite detector. The effi-
ciency of the Fleming valve has not been
measured, nor has that of the magnetic
detector.

Everyone interested in wireless telegraphy
must have been at times surprised at the
diversity of opinion about the relative
sensitiveness of the various detectors.

These differences of opinion arise partly
on account of differences of material and
construction, and partly because of differ-
ences in the receiving circuits. Circuits
with large inductance and small capacity
will give a different order of merit to & num-
ber of detectors from the order given by
cireuits with small inductance and large

capacity, other things being the same.
These statements hold good also for com-
parisons between the ticker and wvarious
other detectors. Some observers say the
ticker is less sensitive, others say that it is
more sensitive, than particular crystal
detectors. Both sides may be right—much
depends on the circuits, the coupling and
the telephone receiver,
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TerLeraoNe Erriciescy.

The further we go along the chain of
transformations of energy, the less definite
becomes our knowledge of the magnitudes
of the successive energy streams.

When a rapidly-varying ocurrent passes
through a telephone receiver, or through a
combination of telephone-transformer and
receiver, most of its energy is spent as
Joulean waste in the windings, some goes in
eddy-currenta in the cores and diaphragm,
other portions go, possibly, in hysteresis and
other magnetic losses, a small portion is
converted into kinetic energy of the dia-
phragm, and & fraction of this last is given
to the air as sound waves,

Information is lacking as to the propor-
tions. Some endeavour has been made to
ascertain the proportion given to the air,
by measuring the effective resistance of the
instrument with its diaphragm free to move
and with the dia held motionless, but
the smallness of the difference suggesta the
simile of weighing a needle in a haystack.
Even if the difference is as large as b per cent.
—which is not admitted—the amount
appearing as sound—that is to say, the only
useful and important part—remains still
undetermined.

The best mode of approaching the matter
is probably ss follows :—It is kmown that a
continuous musical sound of frequency 256
per second is just audible when conveying to
the ear a stream of energy of the order of
0.4 by 10® erg per second. Now a good
telephone receiver will give an audible note
of 256 frequency when supplied with an
alternating current of about 10" ampere,
that is, with a power of 4 by 10r* erg per
second ; but if the telephone eircuit and its
diaphragm happens to be “in tune " with
that frequency the alternating power for
just-audible sound may be only 3 by 10#
erg per second.

In the former case the efficiency is 0.1 per
cent., and in the latter about 1 per cent.

Our survey of the numerous transforma-
tions of energy involved in the transmission
and reception of signals is now finished.

It will be seen that the least efficient
transformations are those occurring at the
receiving end ; in fact, the conditions at the
sending end are really highly satisfactory
as compared with the conditions at the
receiving end. At this end, then, we may

hope and work for great improvement,
though, indeed, it is questionable how far
increase of sensitiveness of receiving appara-
tus ought to be pushed, so long as we are
unable to prevent ' strays "—i.e,, natural
electric waves—from affecting the receivers.

It may be asked: What is the ideal
minimum of power for communicating, by
aid of wireless telegraphy, across a given
distance ¥ An answer may be obtained by
applying simple arithmetic to the chain of
efficiency co-efficientsa given in this article.
If we take for the co-efficients, in order from
the supply-circuit at the sending station, the

values .5, .1,1,1, .5, .1, .01—the last being the -

telephone co-efficient—their product ia 25 by
10#; and, therefore, if 100 per cent,
efficiency were obtainable at each step, the
power needed to span a given distance would
be (10 + 25) times less, or 40,000 times
leas, than is used at present.

An answer may, however, be reached by
the employment of a wider view of the
matter which was advocated in a paper read
by the present writer in 1908,

A wireless telegraph receiver may be
regarded as an elaborate extension of the
operator’s ear for the purpose of catching
the energy ng over the aite of the station
—a BoTt ufw“ (or rather ** hearing-")
trumpet, in fact. The operator hears, in
effect, the distant spark, although the
energy doea indeed travel in the form of
electric and not in the form of sound waves.

Now, if we take the fact that the ear can

ive a stream of energy of the order of
0.4 by 10~ erg per second, and if we make
the very moderate sssumption that the
air-wires collect the energy from an area of
wave-front amounting to one square metre,
we find, on applying the inverse-square law,
that a sending station using two watta (not
kilowatts) ought to be audible on a flat
earth at a distance of 3,200 knlometres—the
distance across the Atlantic. As a fact, 1t
is found in wireless telegraphy that some-
thing less than 20,000 times this, namely,
40 kilowatts, can be heard over the curved
earth at the distance mentioned, under
favourable conditions.

The general agreement of this estimate
with that obtained by tracing the efficiencies
may fairly be taken as affording some

upport to the numerical values we have
assigned to these co-efficients.

L
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CORRESPONDENCE

Receivers

To the Editor.

S1r,—I should be interested to know
whether any comparative tests have been
made between an electromagnetic telephone
and the ordinary polarised type now in use.
The efficiency of a receiving station seems
to depend on four components—(1) the
absorption of the aerial, (2) the rectifying
action of the detector, (3) the acoustic effect
of the telephones, and (4) the sensibility of
the tor's ear. The first two seem to
have received very full consideration, whilst
the last 18, of course, mainly dependent on
natural properties and training. Surprisingly
little, however, seems to have been done
towards increasing the sensitiveness of the
telephones.

In the polarised telephones the
pull on the diaphragm is proportional to

2NdN 4-dN?

where N is the permanent pull on the
dia due to the polarised core, and dN
the change produced by the received current.
The quantity dN® obviously depends on
the magnetic susceptibility of the core, but
as it 18 extremely small compared with
2NdN it is generally sacrificed, and the core
made of steel having low susceptibility in
order to increase the value of N. If, how-
ever, the value N were produced by electro-
magnetic means in a soft iron core, the value
of 2NdN would still be retained, but not at
the expense of dN2® By a suitable regu-
lation of N the diaphragm should be rendered
specially responsive to one-spark frequeney.
Makers usually advertise that their dia-
phragms are made to * best dimensions,” but
surely ** best dimensions " can only be
possible for a comparative short range of
spark frequency ? Tests with electromagmetic
receivers on long distance telephone lines
have given satisfactory results where the
currents are small. Further, there would
be no * ageing,” which so often occurs due
to the rough handling meted out to tele-

ones. Has any best transformation ratio
for telephone transformers used with high-
resistance receivers vet been decided ?

Fossibly some of your readers would
enlighten me on these points.

Yours, etc.,

Valparaiso (Chili). C. H K.

Tre WireLess WoRrLD
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Scmaphore Signalling
To the Editor.

Sir,—Apropos the article on “ Signalling
throughout the Ages,” in your April number,
the accompanying illustration and notes may
be of interest to your readers.

A method of semaphore signalling was
introduced by Messrs. Watson, of Cornhill,
London, who erected several similar stations
on the south coast of En.gla.nd, notably at
Dover. The London station was originally
an old shot factory, and served admirably
for the purpose. Very little knowledge can
be gleaned of the methods employed in
signalling, but each station was provided
with six movable semaphore arms, and

twao iron braziers for the purposes of illumi-
nation at night; they followed practically
the same methods of construction as the
semaphore introduced into this country by
Lord Murray, which was referred to in the
April number of The WireLEss WorLDp, with
this difference that Watson's semaphore
posts and arms were of cast iron and the
whole equipment weighed ten tons. The
ghot tower, composed entirely of wood, was
covered with slates,

Yours, ete.,
H. B. WinLiaMs,
Birmingham.
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Scenes near Wireless Telegraph
Stations

Nieuport on the * Littoral Belge"

ELGIUM was among the first countries
Bt-u adopt wireless telegraphy, and con-
siderable yimpetus was given Ir}' the
progressive little State to radiotelegraphy

senerally in the ereation, as far back as 1902,

of the complete and thoroughly organised
network consisting of the stations erected
on the Dover-Ostend Packets and at Niea-
port on the Littoral.

An admirable survey, historical and tech-
nical, of what was then and has since been
achieved 15 to be found in Mr. Paul Dubois’
book, ** Apercu sur la Télégraphie sans Fil,"

Les Halles.

and so far as seience and history are con-
cerncd we will content ourselves for the
moment by merely referring to this interest-
ing work.

But, associated with the erection of, or
visit to, a wireless telegraph station in any
part of the world, there are always other
matters of interest, either in the adventures
of the erecting engineers, in the life in the
neighbourhood, or in the architectural and
natural beautiesof the placeorits approaches.

Nieuport is rich in all these, but more
especially 1n the remains one sees every-

il

[Photo by @. E. T.
E
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where of its former glory as a prosperous
seaport. It was the port of Ypres when the
latter ranked as an important commercial
centre, and is situated on the Yser, about
ten miles south of Ostend. It was strongly
fortified during the turbulent middle ages,
and its siege by the French in 14881489 is
an episode of its heroic period. It was again
the scene of battle in the year 1600, when
Maurice of Nassau defeated the Archduke
Albert of the Spaniards. Perhaps we may
be permitted to make a slight digression into
the past history of the country, to enable us
to understand the events lemlmg up to this
important episode, which is recalled by a
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and the trade of Antwerp was transferred to
Amsterdam. On Parma’s death in 1592,
the Archduke Ernest of Austria was ap-
pointed Governor-General, but he died after
a short tenure of office, and was at the
beginning of 1596 succeeded by his younger
brother, the Cardinal Archduke Albert, who
married in 1598 his cousin lIsabel, eldest
daughter of Philip.

Philip now transformed the Netherlands
into a sovereign State, under the joint rule
of Albert and Isabel. The advent of the
new sovereigns, officially known as “ the
archdukes,” though greeted with enthusiasm
in the Belgic provinees, was looked upon

with suspicion by the Dutch, who

‘l&i-_ﬁ' '

were as firmly resolved as ever to
uphold their independence. The
chief military event in the
early years of their reign was
the battle of Nieuport, in
which Maurice of Nassan
defeated Albert, and which led
to the twelve years’ truce.

But we must resist the call
of history and legend made on
every side, and turn reluctantly
from the many famous battles
that have been fought in the
country now called Belgium,
lest we be tempted to stray too
far from that interesting town

et on the Yser, whose wireless
%1.1-’ telegraph station is a symbol
P of the commercial fortunes
h‘ fq"" of the country. ""ueupur‘t 15 full
g d of historical associations, and
I&_’% v e oL retains at every turn mupresmmps
- st Vel Dl Y g left upon it by the Spanish. This,
JShole by . E. T

An Eastern pedlar on the Strand at Nieuporf.

visit to the wireless station at Nieuport.
The military skill and statesmanhke abilities
of Alexander Farnese, Prince of Parma, had
succeeded in bringing Belgium under the
authority of <Philip of Spain. Parma was
appointed Governor-General in 1578, and
later proceeded to make himself master of
Brabant and Flanders by foree of arms. In
succession Y pres, Mechlin, Ghent, Brussels,
and finally Antwerp fell into his hands.
Thousands of its inhabitants made their
homes in the Duteh Republic or in England.
All commerce and history was at a standstill ;
grass grew in the streets of Bruges and Ghent,

with the landscapes and the many
interesting types of the Flem'mil
race, and last but not least,
its attractive Strand, draws every year to
Nieuport numbers of artists. Once they
have wvisited this quaint old place, and
experienced the warm, genuine hospitality
of itsinhabitants, N euport is neverforgotten.
Its architecture, as exemplified in the types
shown here, may not surpass in beauty the
architecture of the famous edifices with
which we are familiar elsewhere, but we can
truly say of it, with Ruskin, that it is the
manly language of a people inspired by
resolute and common purpose, and rendering
resolute and common fidelity to the legible
laws of an undoubted Deity.
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NIEUPORT. .

The top picture shows a corner of the Church. The botlom, the old Tour des Templicrs.
| Pholos by @, K. T,
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A Pawn in the Game

(Serial Story)
By BERNARD C. WHITE

CHARACTERS IN THE STORY.

CuarLes Summers.—/Incentor and engineer. Son of the Viear of Sotheby, and affianced to

ticen Thrale, daughter of the squire.

GweN TuraLE.—Charles Summers's pancée, a bright intelligent and original qirl, the idolised
danghier of the squire, and secretly the member of a Fabian Society.

M. Dupoxt Axp HERr BEvLxER.—Foreigners, making u prolonged visit to England. Osten-
sibly belonging to the leisured and wealthy classes with no particular aim in life.

Doss axp Svk.—Pedlurs, for ever on the prowl, and the universally recognised purceyors of
villge gossi p. :

Charles Sumumers, the only son of the Viear of Sotheby, is an engineer and inventor. His
peculiarities arouse comment among the villagers, and his workshop ts the subject of so much
curious speculation that Doss and Suk, tico itinerant pedlars, make it their business to discover
ils secrets. They are. howerer, strictly warned ofj the premises. The only person ' in the
know " is (fuwen Thrale, Summiers's fiancée, a high-spirited qirl, who often looks in to ™ help ™
him in hiz work. Guwen i3 no unsophisticated Miss ; she has been a probationer at the Slade
School, and 18 secretly a member of the Fabinn Society, and in this connection has become
acquatnted with two foreigners, M. Dupont and Herr Buelner, who are discovered to be visiting

the newghbourhood.

CHAPTER II11.
GweEx oF THrarLE HaLr.

HIS little episode over, Summers

I went back to work in his den,
mentally resolving that ground glass
should be put into the lower window panes.
He had scarcely settled again to the business
in hand when Gyp began barking furiously.
His outburst was followed by some quick
steps on the gravel and a brisk tattoo on the
door. Up jumped Charles, his face aglow
with excitement, all the demeanour of the
student cast away, and the spirit of the
schoolboy awake again as he shouted
** Coming,” while he struggled into his coat.
Scizing the key, he unlocked the door and
flung it open wide. There, framed in the
doorway, was the pretticst picture that
could delight the heart of &8 man. A mass
of soft fluffiness, a little head crowned with
e mop of unruly curls which would not be
domineered by hair pins, but made a riot of

golden lights and ruddy shadows as they
ped out from under the broad summer
ﬁi. Eyea that were blue, or violet, or grey,
according to the mood of the owner; h
that were made for kissing, but tried to
rim: & neck that would have been the
espair of Juno, shown off by the loose turn-
back collar of her pale blue linen dress,
the skirt just allowing o neat little ankle
to appear over the daintiest of white shoes.
Such was Gwen Thrale, and if Charles
Summers had remained unmoved at such
a vision he must have had a heart of
stone. But he didn't. Instead, he showed
he was a young man and very ardently in
love. When the first passage—shall it be
called a passage of arms ?—was over, he
drew her into the workshop and made haste
to discover a chair from under the accumu-
lated débris of experimental scicnce; but
she, without more ado, pushed aside his
tremendons calculations, and seating herself
on the table began to draw circles with his
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compasses on any plane surface that came
within her reach. All the time she chatted
to him gossip of not the slightest interest to
any but the person she addressed, scarcely
waiting to receive his monosyllabic replies.

Gwen Thrale was an only child, and her
father's darling. She showed it, too, not by
haughtiness or waywardness, 'l:rut. by the wide
open innocence of her blue eyes, and by an
attitude of entire confidence and lack of
consciousness which was her invanable
characteristic. Like Charles, she too had
lost her mother when she was very young ;
but that mother's place had to some extent
been filled by a maiden aunt, her father's
only sister, who had given her plenty of
cossetting and affection, l:mt. who had wisely
refrained) in view of her brother's ionate
affection for his child and her own difficult
position), from attempting to drill the little
mortal to her own ideas. Had Gwen been
a wilful or masterful child, this would have
spelt her ruin. As it was it did her no harm,
but allowed her to develop herself on her
own lines, while a strong sense of humour
and & naturally sweet disposition acted as the
necessary correctives to her indulgent up-
bringing. Not that “ Wen,” as she called
herself, was a model of all the virtues. She
was a pickle in petticoats. No piece of
mischief was left undone for the want of
a try. How often did her poor aunt groan
to see her niece descending in full career
down the bannister rail, or to hear the piano
shrieking in expostulation as the small lady
rolled the footstool violently from one end
of the keyboard to the other in her efforta
to produce the maximum of sound with a
minimum of effort. To the servants she
was & terror. To the gardener, & hybnd
between a fairy princess and a nymph. She
would explore the garden holding his hand
and discossing the flowers with an intelli-
gence that made him wonder; but if the
time of the early strawberries was at hand,
or the prize sweet peas were in bloom, experi-
ence told him he must keep a sharp look-out
over the coveted treasure, for, should his
watchfulness be relaxed but for an instant,
he would surely find his treasure vanished,
and only the marks of little feet on the soft
goil. But the limit came one day when he
found his prize pumpkin, which was ready
for the local show and only waited the
picking, unceremoniously torn from its vine,

and my lady seated cross leg on the bed
vigorously hollowing it out with a ktchen
knife, in order, as she said, to make a carriage
for Cinderella. Poor old Ben had much to
say about “* them darned fairy stories,” with
& few supplementary remarks on the per-
versity of childhood. Nevertheless, when
Gwen came a few days later, and asked to
be lifted up to cut a bunch of grapes, the
horticultural enthusiast, who, since the
incident, had determmedl]r assumed an
aloofness of demeanour in order to express
his extreme displeasure, gave way ignomini-
ously before the little golden-haired autocrat.

After that had come Gwen's school days,
which for her consisted of one long campaign
to escape the music mistress and thwart the
evil designs of the teacher of mathematics,
with an equally earnest study of French
literature, French history, and French
art inspired by an ardent devotion for
Mademoiselle Brienne. Finally there was
the * finishing off " school in Paris and
home again to Sotheby, with Gwen a ™ young
lady,” heir to a considerable fortune, rather
pretty, and of infinite charm.

But Gwen at this age had one pronounced
idea. She wanted to see life, and was dis-
inclined to accept the boundaries of the
village as the horizon of her existence. As
a matter of course she visited relatives in
London, and was presented at Court, nor
escaped the accompanying excitement of a
season in town; but what was that to a girl
who wanted to find out things for herself ?
True, she met a number of ** good ™ people,
but her individuality and independence of
thought soon caused her to see through their
fine assumption of kmowledge and the shal-
lowness of their mental outlook ; so when
some of her father's cougins—men of repute
in the professional world—came down to
spend a long holiday at Thrale Hall, she
found herself in & world much more to her
liking, and t-hmugh them discovered a WaY
of emancipation from the deadl}f routine.
Why not, one of them suggested in the course
of a conversation with Gwen on this topic,
take up a course of sculpture at the Slade
School ? there were plenty of girls who did
this. Why not, indeed ? Why not, indeed ?
The more she thought of it, the more 1t
seemed to her liking, so that the day came
when she cajoled her father into giving his
hesitating consent to the plan, and it was not
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long before she had established herself with
friends in London and became *“a Slade
girl.” Bhe never once regretted her action,
for her work gave her a new interest. There
was g0 much to do, to see, to hear, to e 1-
ence, that she found she was no longer obliged
to make her own amusements in order to
pass time away, but was swept along on the
tide of strenuous effort, and learned to
appreciate the exhilarating influence of
ambition and the desire for progress. Not
that she made a great hit in her work. She
was well aware that, if anything, her ability
was rather below the average, but it served
as & nucleus of interest for the attraction of
all the more important questions of the day.
Social, political, philosophical, artistic, they
all had some relationship with her occupation
and had to be discussed, so that in this way
the opportunity was given her of forming her
own ideas on all the important issues of life.

Of course she never analysed the matter in
this way. She simply " took to™ the life, and
there was an end of it. As a natural conse-

uence she was soon on very friendly terms
with her fellow students ; they were attracted
by her vitality and personal magnetiam, and
still more perhaps by her evident afluence ; for
though they would have strenuously denied
the soft impeachment, Miss Thrale certainly
did have money and to spare for any purpose,
waa it subscription dance or charity; and such
a companion in & set which was as a whole
unable to spend lavishly, was a consideration.

The result was, Gwen was given a rattling
good time. She was taken out to all their
entertainments and initiated into the Slade
arcana. With her * pals " she visited places
of amusement that would have horrified her
elders had they known. But they did not
know, while Gwen, on her part, was unaware
of their reputation ; and the net result was
she often had an evening’s innocent amuse-
ment at music-halls which ought to have
been frankly indecent,

This was the lighter side of her life at the
Slade ; but there were other factors which
brought her into touch with the deeper
influences of intellectual life and social pro-

. In common with most youth of
to-day, she was waylaid by the Progres-
sivist—he who spells his name with & big
“P,” londly proclaims & doctrine of universal
discontent, and would alter the whole course
of nature in twenty-four hours if he had his

way. He flourishes well at art centres and
at the universities, for youth is naturally
rebellious and iconoclastic, and it is on
these instincts that he works to bring
about his effects. The result is that nearly
every large centre of education is also a
centre of Socialism.

But Gwen Thrale was only caught in the
backwash of the progressive propaganda.
Had its full significance been explained to
her she would not have understood. She
was too comfortably off to be anything but
s hanger-on to such & movement. But it
was due to this influence and the accom-
panying excitement of indulging in a mild
form u:ﬁ mental gymnastics that caused
her to become & member of the Fabian
Society. Besides all this, her associations
with such heterodox theories had =
glamour of naughtiness. She daren't tell
her people that she was a Fabian. BSuch
an announcement would have brought the
whole village of Sotheby, with all her uncles
and aunts and cousins, buzzing like hornets
about her ears. But, chiefest of all (and it
was for this reason that she hesitated to
make the disclosure), it would have troubled
her father, who clung rigidly to the old
opinions. Therefore when she wanted to
attend meetings or take part in debates she
had to contrive little schemes and subter-
fuges, and all this gave zest to the pro-
ceedings. How she did enjoy those informal
meetings, to be sure, for there was plenty of
mirth and pleasant society and clever talk,
with a freedom from social restraint which
was to be found nowhere else in social
England; in fact, it was the nearest ap
that England could offer to the Bohemianism
of the Quartier Latin and the artist colony
of Rome.

There she made heaps of friends, who
really appreciated the girl for her naiveté
and charm; and Gwen, at twenty, was
not above being flattered at the delicate
compliment. 8o it happened that when her
three years of studentship were , and
Miss Thrale was obliged to relinguish London
life and take her place in Sussex society as
the hostess of Thrale Hall and daughter of
the Squire of SBotheby, she still managed by
hook or by crook to attend the Fabian
reunions, and keep up correspondence with
the more intimate of her associates. Some-
times she was able to invite those who had
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the least pronounced opinions to a week's
shooting or other entertainment at Thrale
Hall ; but the only time when she dared to
introduce a whole crowd of these friends to
the countryside was on the occasion of her
twenty-first birthday. Then the entire
village was en féle and prepared to enjoy
itself, and Gwen thought that at such a time,
and among the large company which
assembled to honour the occasion, of any
idiosynerasies peculiar to such an uncon-
ventional set would pass unnoticed. Even
as it was, the manners of some of them
evoked the wvillage curiosity and a certain
amount of gossip, but Gwen's enjoyment
outbalanced any slight difficulties of this
nature. How she revelled in the picnics
which took place without the accompani-
ment of flunkeys and hampers and cEnm-
pagne bottles, where plates were taboo, and
lunch consisted of a few sandwiches wrapped
in greasy paper bags, and stowed away in
satchel or pocket! Never were dances more
delightful than those improvised for the
evenings, when some member of the party
would rattle off tune after tune on a rather
cracked old fiddle, the owner's Bible and
missal and vade mecumn, while another would
thump out tunes on the piano with more
goodwill than compassion for the instru-
ment. Then, too, the boat-races on the
ornamental lake, when the competing crews
could only be distinguished by the Chinese
lanterns they carried, and the shallows and
weed-beds of the course had to be avoided
more by luck than guidance. What echoes
of cheering reverberated in the pine woods,
and how scandalised the night owls were to
hear French songs sung in good French, and
sometimes, when the fun was fast and
furtous, the strains of the * Marseillaise ! "
Those were daysa! But Gwen realised that
they must not come too often if the respec-
tability of the family was to be observed.
Therefore she wisely refrained from repeat-
ing the experiment, but contented herself
with her occasional journeys to town, and
screwed all the amusement out of life that
Sotheby could afford her. Naturally cir-
cumstances threw her a good deal in
the way of the vicar's son, and she did not
take long to appreciate both himself and his
work. He really was a jolly chap, despite
his reserve, and already experience had
tanght her that she would have to go far

afield before she could find another so
genuine or with such integrity of purpose,
Charles might be somewhat aloof and un
demonstrative, and not altogether the beau
wdeal of a lover, but he would make a good
husband, for he was sympathetic and loyal
and tactful and interesting ; wherefore Gwen
elected to forego the poetry of love-making
and be content with the gold of sincers
prose, and “ when,” as she wrote in a letter
to her favourite cousin, * Charles popped the
question, she knew she had struck on a
t.]]ﬁng, and would have been a silly to say
i o ] 1 1]

Now she was urging that good thing to
accompany her into Chittingham.

“Dad is waiting outside,” she said, as
she jumped down from the table. “ I can't
keep him a moment longer. He will have
finished his cigar, and then he hates waiting.
Why don't you come along with us ¥ You
will be sitting over those figures until you're
altogether wuzzy, and if I'm coming here
this evening to help you with your work, I
don't want to have to humour a bear with a
sore head.”

Here SBummers expostulated: “ 1 really
must get on. These caleulations of wave-
lengths are the very deuce, and I shan't
feel contented till 1 have worked them out.”

* But you will never work them out this
morning. It i8 nearly twelve o'clock now,
and by the time you have settled yourself
down to them again you will be wanted for
lunch.”

“ Well, I'llhave a try, anyhow. I really
must."”

“ Why must ? "

* They've got to be done.”

“I don't see that there is any got about
it. The world’s not going to dissolve away
because you leave your ealculations over for
half an hour. Besides, nobody’s waiting
for them. You have only got yourself to
please, and me.” In answer, Charles took
her arm, and Gwen knew that her case was
won,

*“Well, I can’t stop here any longer.
We've got to go and choose partridges. Dad
says he won't sit down to another meal
unless he can get some partridges. Here's
yvour chance of helping me. Come and
pinch the poor little corpses, and give me
your opinion of them. I detest the work.
I daren’t leave it to the housekeeper or
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sunt. They don't know a chicken from a
woodcock, and would be sure to be swindled.
1 don’t know much myself, but I pretend I
do ; but if you come along old Barlow will
tremble for his reputation, and we shall get
the pick of his stock ; and don't forget you
will have to help eat them to-morrow.
There now, what further inducement could
you want than that 7"

By this time they had reached the vicarage
gates and saw Mr. Thrale in a governess cart
patiently walking the pony up and down.
As soon as he saw them he increased his pace,
and welcomed the pair with a nod.

“ Dad,” called out Gwen, ** Charles 13 as
stubborn as a mule. Don't you think he
ought to come with us and help choose the
partridges ¥ I have been telling him so for
the last half hour ! ™

“ Half hour!" drawled Mr. Thrale, “1
should think an eternity. I have smoked
two cigars and worn this beast out with
walking him up and down.”

* Oh, I'm sorry, dad, but it’s Charles
fault ; he shouldn't be so obstinate. Now
then (turning to Charles), jump in, and we'll
be off to Chittingham."”

Still Charles hesitated. He did so want
to get on with wave-lengths, but Mr. Thrale
finally decided the question. * Get in,” he
said, ** you look as though you want an airing,
Why, you look as white as a ghost, and as
mopy &s & broody hen.”

arles got in, the fat pony was whipped
up, and the y drove down the narrow
lane into the high road which led to Chat-
tingham.

Mr. Thrale immediately handed over the
reins to his daughter, and she was now
dexterously steering the governess cart with
its smple load through the narrow and
tortuous roads of county Sussex. The high
hedges on either hand were white with dust
and only allowed the tops of the trees to
show beyond them. The country through
which they drove was largely composed of
plum and apple orchards, and the red globes
of the fruit would g]e.a.m here and there
through the heavy foliage as the sunlight
caught them. Occasionally a cottage would
eome into view the front gurden a blaze of
gaudy flowers such as the autumn loves, and
as often as not their approach to such habita-
tion would be heralded by the expostulationa
of & clucking hen, who, wandering into the
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road, discovered at the eleventh hour that
this was the broad highway leading incon-
tinently to destroction. Occasionally a road
hog passed them, its long grey body gliding
warlly by as thuugh it were some swift and
cunning emissary of hell. The Thrale party
had journeyed about a mile when such a

motor was seen approaching them. There
was nothing particularly striking about the
car, and it would have passed unheeded had

not Gwen recognised the occupants and
acknowledged t.hem In return they raised
their hats, saluting with a deference that was
almost obsequious, except that their action
wad rather flurried. Scarcely had they
passed than the car seemed to swerve as
though the chauffeur had lost control of the
wheel. Then it gave a great lurch and made
straight for the bank, landing half overturned
in & wide ditch hurdarlng the roadway. It
was easy enough to see that the party werein
difficulties, and immediately Gwen drew up,
while Charles jumped out and ran to offer
them assistance. Gwen, too, handed the
reins to her father and came to see what was
the matter. By this time the two young
men had got out of the motor and were busy
trying to remedy matters. With the aid of
their helpers they were able to drag the
machine along to a place where the ditch
was less deep, and then the younger of the
two men once more taking his seat in the
car managed to guide it out again into the
road. Immediately matters had been put
to rights introductions were effected. (iwen
introduced Charles to them as her fiancé, and
they were announced to him as Monsieur
Dupont and Herr Beulner. The former was
dark and swarthy, his intelligent head and
well-cut features set off by a regular towsel
of coarse black hair. The other- was his
exact antithesis; fair, well made and small-
boned, with a pink and white complexion
and smooth damp hair brushed cnret}::ll to
one side of his forehead. There was nothing
to distinguish him from the typical English
student, and his age might have been nnf—
thing from twenty to twenty-six, certainly
not more. He was clean shaven, and, In
fact, might have been without original sin
by all the beard that was indicated on his
chin. He spoke Hnglish fluently and well,
with scarcely a trace of foreign accent; and
thiz again was in striking contrast to his
friend, whose speech was punctuated with all
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the eccentricities of foreign pronumciation
and enriched with frequent quotations from
the French. They both made profuse

apologies for troubling their helpers, mildly
blamed themselves for their inexperience in
motor driving, and, with professions of deep
obligation, resumed their journey. Gwen
and Charles turned back to Mr. Thrale, who
had been watching proceedings between the
puffs of another cigar as he leant comfortably
back in the trap. As soon as they got up
to him he wanted to know all about the
young men, and Gwen told him she had met
them at some of her College re-unions. This
reply to his enquiries did not seem to entirely
satisfy that gentleman, for all he said in re-
sponse was, ' Um,don’t loo™: like art students,
anyhow," as he meditatively chewed the end
of his cigar. Then they continued their
journey, Charles amusing himself by watching
his prospective father-in-law as he waa
jostled up and down in his corner of the
governesa cart, which trundled energetically
over the country roads in a way that gover-
ness carts have. Charles smiled. He looked so
luxuriously content; the immaculate white
waistcoat covered an ample form, the fat
round face was so rubicund and so healthy,
and the short grey beard gave such an air of
fatherliness to the whole. What with
whiskers and moustache and beard there was
little enough to be seen of Mr. Thrale’s face,
and his mouth, that most tell-tale of charac-
ter signs, was scarcely visible. But the eyes
were scarcely in accord with the rest of his
appearance. At the moment they certainly
looked beneficent emough for Job as they
peered lazily through the half-open lids,
but SBummers knew how quickly they could
alter. Under the influence of excitement
they seemed to shrink back into his head
and glowed like fire. At such times, too, his
attitude would change; no longer the
leisurely contented pose, but a stiffening of
the muscles, a set of the shoulders which
betokened & certain reserve of animal
cruelty, and the lazy drawl which he usually
affected would become sharp and peremptory.
Summers had noted this change when the
motor car had passed them, and there again
was & hint in the changed tone of voice in the
way he made comment on (Gwen's ansawer to
his question. Now, however, that matters
were comfortable once more, he had assumed
his nonchalant attitude and contented air.

He was abaorbed in watching the passers-by,
who became more numerous as they neared
Chittingham. Soon they brought up at the
principal inn, and giving the horse in charge
of the ostler they went to make the proposed
purchases. Mr. Thrale had some business
with & local builder, 8o left the two young
people to their own devices. Then followed
the shopping of partridges and other house-
hold commodities, a process in which Charles
took little interest, only troubling to utter
a syllable when he knew he was expected to
say yes or no as the case might be.

In the course of their wanderings Gwen
told him all she knew about the travellers in
the long grey car. She had met them several
times at the Fabian Society, and they seemed
to be rich young foreigners with plenty of
money to spare and all their time on their
hands. She knew they were to be at the
meeting on the following day, and she had no
doubt they would make a aliyemal point of
speaking to her. They had always been
rather friendly, and this would give them
an opportunity of increasing the acquaint-
anceship. They were good conversational-
ists, well read, extremely polite, and in every
superficial way desirable; but she was not
gure whether she liked them or not and
she rather hinted that Charles’ escort
at this particular meeting would be appre-
ciated ; but Charles scarcely took any notice
of her suggestion, passing if off as a mere
expression of opinion which was not meant
to be taken in earnest—besides, he was
thinking of “ wave-lengths "—and Gwen,
whose independence was mnotable even
amongst such independent persons as art
students, refrained from pressing her pont.
Nevertheless, a lurking sense of uneasiness

her with regard to these two men.

e could not account for it and told her-
self it was ridiculous, but in spite of all her
efforts it continued to haunt her.

CHAPTER 1V.
A Triar Trip.

That same evening Miss Thrale came again
to the Vicarage, for Charles had arranged
to sail his airship on & trial trip, in order that
ahie might see how it worked. It was about
8 o'clock, and the light was beginning to
wane, when an * Halloo ™" brought Charles
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out from the Vicar's study. This time there
was no long gossip at meeting. Charles was
anxious to get to work. He switched on the
electric lights in his * lab.,” and soon Gwen
was half hidden in & ragged old mackintosh,
an essential preliminary to ** measing.” Then
final preparations began on & vast scale.
The stable boy, the under-gardener, and a
choir boy who happened to be about were
Eresn&:l into the service. They had already

ad some sort of apprenticeship under
" Maister Charles’ "' guidance, and they were
now sent to different s in the neighbour-
hood with fire balloons, and well dnlled with
instructions as to how, when, and where to
send them off. Then Miss Summers was
called to witness proceedings, and the Rever-
end found time to lay aside his book and join
the curious crowd. The housemaid dis-
covered she had important duties to perform
which brought her into the vicinity of the
window, while the cook, shelling the late
autumn peas under the friendly asylum of
a hedge, kept one eye fixed on the movements
taking place on the Vicarage lawn. Charles,
who had dma.‘f red again into his workshop,
now returne ing l;he. instrument which
was to play the h e m!e in this little drama.
With infinite care he carried the airship from
its steel hangar to a tripod fixed for its
reception in the centre of the lawn. Its
balloon was inflated to a nicety, the steel
parts and wires shone brilhantly in the
setting sun, and the whole machine looked
ethereally lovely in the evening glow. Care-
fully he placed it on the stand with
the nose slightly elevated. Then with deft
manipulation the machinery was set in
motion, and when the miniature engines had
gained sufficient power, he turned a lever,
and the little vessel gave a slight shudder and
then darted forward. After this it appeared
to heel over on one side, but swiftly recovered
itzelf, and as the engine began to beat rhyth-
mically, it soared gently into the air. The
lever had been placed at a slightly acute
angle, and the machine was soon flying some
acore of feet over the watchera’ heads. Then
Charles rushed into his ** lab.,” and switching
off the lights seated himself at the table in
the bay window. All was in readiness for
operation. The dynamo was vibrating, and
the miniature crackle of the sparking gap
could be heard within the silence chamber.
The pressure of a lever, a little tuning, and

Charles was in touch with his airship. The
toy responded to the note. He i:mned one
of the little knobs, and the watchers on the
lawn saw the vessel lean slightly forward,
and then assume the horizontal, taking a
course as straight as the crow flies. Now
Charles was watching it from what appeared
to be an adjustable telescope fitted through
the roof of the studio. This machine was
fixed on a swivel which responded to a little
lever placed close to the operator’s left
hand. It worked to & nicety, and wherever
the vessel went Charles could follow it with
perfect ease, while by this means he obtained
a clear view over an immense ex of sky.
Once more he touched a lever, and the ship
swung round. Then he played—or so it
seemed to Gwen, who had come to watch
him—a kind of tune on the black knoba.

“ What's that for ?"" she asked.

“ I'm poing to make it describe a circle.”

Bure enough the model obeyed the call.
Very gradually it took the form of a curve,
and finally a complete circle was described.

*“ Now,"” said the operator, ** I'm going to
enlarge the circle.” He pressed another of
the brass keys, and the vessel darted out of
its former course, swung round again once
more, and was soon navigating a course
similar to its first, except that it was of much
larger circumference,

“ Now we'll do a figure of eight.”

Gwen, who was standing on & chair looking
through the skylight, clapped her hands as
she saw the movement carried out with
complete success.

“ Oh, Charles, it's really fine. It's heau-
tiful. It looks just like some great white
goblin pruwlmg almut in mid-air in search
of its prey.’

*“ Well, what is it doing now 7 "

Gwen -:-nl}r replied ** Oh,” for she saw the
little vessel suddenly leap forward, thrust
ita nose up into the air, and describe a grand
spiral as it mounted up and up and up.

*“ Oh, Charles, if you don't look out 1t will
disappear altogether. Why, it's getting so
small it only looks like & bubble. Do stop it,
or turn it round, for if it gets over the pine
trees, you will never be aﬁla to get it back
again,”’

Charles laughed. * Don’t worry, chicko,”
he said. ““ It's as right as rain. Why it's
got to obey me. Look here, I've only got
to tap, and it will come along as 1 tell it to.”
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Even as he said this, the veasel in anawer to
his summons made & volfe-face and swiftly
returned. But Charles was now looking at
his watch. It was about time for those
outpoats to be doing their work. Half-past
nine were his instructions, and here it was to
the very minute.

“ Now look out, Gwen,"” he cried. * You're
to see something worth seeing now. Some-
thing that's never heen seen before, and I
reckon won't be seen again unless I have the
doing of it.”

He was looking intently through his tele-
scope, and the sight seemed to give him
immense satisfaction, for he gave a short
whistle. From behind the pine trees of the
neighbouring hill came out a fire-balloon.
The night was so still that it took an age to
ascend, but when it pot to a certain height
the wind seemed to catch it, and it began to
blow swiftly across the hills. Charles reached
over the operating table, his long thin fingers
stretched out as if to embrace all the points
at one and the same time. He touched this
lever, pressed that ebony key ; reaching out
to another switch, he made the dynamo hum
the faster, and soon Gwen saw the little
model racing across the sky. It passed out
of sight of the skylight ; so she jumped down
and rushed out to the lawn. There she
found all the household assembled, gaping
upwards with their heads thrown well back
and astonishment writ large on each
countenance. They looked too funny for
words ; their faces silhouetted against the
night—sharp nose, snub noseand roman nose,
all pointing upwards, with every pair of eyes
wide open as saucers. (wen bumst into a
ripple of laughter, but her merriment was
cut short, and she too had to assume the
ludierous posture, for as her eye followed
the line of vision marked out by the others,
she saw at once that great things were hap-
pening between the airship and the fire-
balloon. There was no doubt about it. The
race was keen, and th: hunted was being
awiftly overtaken. Before many minutes
the bows of the ship were almost touching
the balloon. Then & remarkable thing
happened. Two jets of white flame flashed
out from the protruding eye-sockets. The
balloon burst into flame, and in & moment
it disappeared completely. Then the airship
returned, for all the world as if it had been

some aerial pointer which had marked itas
quarry and then had returned to heel at the
call of its master. As it came back it made
another wide circle, passing behind the
chimney-pots of the Vicarage. Then, as it
re-appeared, it made a sharp curve, almost
at right angles, its swift movement giving
the watchers the idea that it had sighted the
enemy. They turned to see, and there, sure
enough, over the wvillage rose another fire
balloon. Like a flash the airship made
directly towards it, and as it passed over
their heads they could hear the faint whirr
of the engines. Soon it came up with its
second victim. Again there was a flash, and
& second balloon was accounted for. Other
experiments followed, and the results were
dramatic enough to draw applause from
the little crowd on the lawn. Then the per-
formance came to an end. The machine was
made to take narrowing circles in & descend-
ing flight till it hovered just above the heads
of the watchers. Charles shouted to them
to keep clear of the vessel, as it would be
almost red-hot and likely to burn anyone
unfortunate enough to come in its way. The
warning was sufficient to scatter the group,
and while they peered out from a safe distance
the airship graduslly lowered down; then
quietly, as if stiff with its own exertions, it
slipped on to the hangers of the stand placed

ready to receive it. Now the spectators
crowded round it once again, and a buzz
of talk ensued.

But Gwen had disappeared into the

studio, and was asking Charles such a lot of
questions a8 to how it was all done, the why
and the wherefore, that he found the only

ible means of answering such a catechism
was to let the fair questioner have a turn on
her own account.

“ Look here, I'll show you what [ did.
Suppose we start the thing again. It's all
in working order. Wait a minute. You
take this chair, and I'll set the motor going,
but don’t touch anything till I come back;
then I'll show you what to do. It's awfully
simple. The only thing is you've got to
remember what stops to touch at the right
time. There you are; now I won't be two
tics."

(Gwen waited, and presently heard the hum
which told ler the motor was at work
again,

(T'o be confinued.)
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The Early Days of Wireless
Telegraphy

How a Chess Match was Played

NY incident that serves to remind
A-:me of the wonderful advance made

in wireless telegraphy during the past
decade will be read with considerable interest.
About ten years ago there were comparatively
few of the mercantile vessels fitted with wire-
less telegraphy, and the number of shore
stations were even proportionately fewer.
Only a few of the ships engaged in the North
Atlantic routes were equipped with wireless
telegraph apparatus, and it is not surprising
that messages were not very numerous. The
operators on board those vessels were then
by no means overworked, and they were con-
sequently only too ready to take part in
anything that tended to keep them busy and
relieve the monotony of periods which would
otherwise have been idle. In the early days,
it was not uncommon for passengers on two
vessels mailing within wireless range to play
chess matches by means of wireless tele-
graphy. We have the record of such a
match played in July, 1902, between Mr.
H. J. Stembridge and Mr. H. J. Reece,
officers of the ss. Minnefonka, on the one
side, and four passengers of the s.s. Etruria
on the other, These vessels were at the time
travelling in the same direction, and were in
communication over an extended period, so
that there was an excellent opportunity of
the game being played. Below is a record
of the moves, in a match which resulted
in a win by the officers of the ss. Minne-
tonka :

* CHESS MATCH.

Match played by * Marconi's Wircless Tele-
phy "' between H. J. Stembridge and H. J.
ker Recse, officers of the ss. Minsetonka

(winners) and four passengers of the sa. Eirnria

{Cunard Line).
Warre. BLACE.
Firira. Minneionka.

1. P-=K4 P—K4

2. B—4Q B—Q B4

3. F=—03 Kt—K B3

4. K R P—K R3 P—K R3

& Kt—0 B3 P—Q B3

8. Q—Q2 P—0Q4

7. B—Q Kt 3 P—05

8 Q Kt—K2 Castles

9. Kt—K B3 Q—K2
10. P—Q R3 R—Q sq
11. B—R2 P—Q B4
12. Q—Q rq P—Q Kt4

13. Castles B Q Kt3

14. P—Q K4 P takes P

15. P takes I B—K3

1. B—Ra R takes B

17. B takes B R takes R

18. Q takes R Q takes B

19. Q—R8 Q Kt—Q2
2. Q—R3 P—Q B4
21. P—Q B3 Q B P takes P
22 Q takea P Q—Q B3
23. I" takes I P takea P
24. Q Kt takes I B takes Kt
25, Q takes B Q—0Q Kt3

26, Q—Q Kid Kt—Q B4
27, P—Q4 Q Kt takes P
o8, Kt—K5 K Kt—Q4
28, Q—K1t2 P—Q Kt
30, Ki—Q B4 Q—R2
31. Kt—Ks Q—Ré
32 Q—K2 K Kt—Q Ba
33. Q—K B3 Q—R7
M. Q—0Q3 R takes P
35. Q takes R K Et—K7 check
a6, K—R2 K Kt takes Q
White Resigns.

It might be advisable to state the method
of describing the moves shown in the accom-
penying table. Each player counts from his
own side of the chessboard, and the movea
are denoted by the names of the files and
the numbers of the squares. Thus, when the
plaver * White " for hia first move advanced
the king's pawn two squares it is described
above aa follows: 1. P—EK4., * Black ™
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responded with a similar move from his side ;

next ** White " moved his bishop to queen’s
bishop 4. The various pieces are denoted
by the following letters ;
.. King

Q oo Queen

I .. Pawn

Kt ... ... Knight

R icd ... Rook

K H{lﬂmtrw king's hmhup and Q B queen’s
bishop. The same apples to rooks and
knights.

It is a striking testimony to the efficiency
and reliability of wireless telegraphy even in
the early days that a game such as chess,
which abounds in subtle varations, should
be played to a finish by means of wireless
telegraphy with almost the same convenience
as if the combatants sat face to face, each
calling to his aid all that he has of foresight,
brilhancy and resource both in attack and
defence.  We are able to show below
a photograph of the apparatus on board the
Minnetonka at the time when this chess

Interior of the Marconi Cabin on the 5.5 * Minnelonka™

match was plaved. The apparatus then in
use, though differing in design from the
modern types of Marconi apparatus now
installed in ship stations, contained all the
essentials for commercial transmission and
reception of telegrams, and the modifications
of following vears have only resulted in
improving the apparatus for its original
purpose by increasing the range through
Increase in power and increase in size and
change in shape of aerial. Dynamo-
electric machinery now take the place of the
coil ; self-acting detectors and telephones
have replaced the coherer, tapper and relay
of the original receiver; selectiveness has
been increased by the introduction of
independent resonating circuits ; these and
other improvements which are now suffi-
ciently well known to require mention here
have inereased the speed and certainty of
“url-zmg* with the result that international
marine communication has grown with
extraordinary rapidity on every sea and on
every ocean.

itn 1902
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Maritime Wireless Telegraphy

N instance of the value of wireless
A telegraphy to navigators is given by

Captain KEdward Knglish, the repre-
sentative of the Mercantile Marine Service
Association, in a letter from the station at
St. John's, Newfoundland, to the secretarv.
He reports : ** I had a wireless from Captain
Black of the steamer Borderer when he was
about 350 miles from here, on a voyage
from lmmingham to New York, thence to
China, asking about ice conditions, also the
prospect of being coaled here. 1 replied

selves 1n a situation similar to that of
Captain Black.”

* * *

The Tamar, which arrived at Hong Kong
on May 12th, reports the reception ol a
wireless telegram  from the DPortuguese
cruiser Adamastor. This vessel struck a
rock in the north passage of Dumbell Island
as she was making her homeward trip, vid
Macao, and was badly damaged, so much
so that assistance was urgently needed.

The ss. * fﬂfam‘u [zabel de Borbon.

immediately giving the desived information.
He arrived on the 16th after encountering
terrific weather throughout the passage.
His coal supply was short, and, as there was
a osood deal of Hoating 1ce about, he must
have had a very anxious time, for the season
has been a most severe one.”  Then Captain
English adds a note which should bhe appre-
ciated by all ship masters, not only for the
courtesy he offers, but for the safeguard to
navigation which his offer -.mh::ulm:q. =
mention this incident to say that at any
time I shall be pleased to mve information
to any member of the Mereantile Marine
Service Association should they find them-

i

This vessel has been fitted with Skw Marconi Station,

Immediately on the receipt of the intelli-
gence the senior naval officer at Hong Kong
despatched the destrover Otter and the tug
Atlas to the scene of the aceident, while the
Portuguese gunhoat Patria also proceeded
thither. Senhor Leiria, the Portuguese
Consul, further despatched the tug Edith,
with salvage gear, to the Addamastor's help
at midnight. On their return from the
scene of the stranding, the Otter and the
Edith reported that the .ddamastor was
extensivelv damaged, and that her crew and
war stores had been transferred to the
gunboat Patria, but there was no loss of
life.
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in Wireless

Telegraphy

II1I. ELEMENTARY PRINCIPLES OF WIRELESS
TELEGRAPHY.

EFORE showing how the elementary

principles of electricity and mag-

netism, which were explained in the
last article in the May number (p. 114) are
applied to wirelesa telegraphy, we must first
explain the principles on which the science
of wireless tel neh}* 18 founded.

Let us make a simple experiment to illus-
trate these principles :

In & pool of water and at opposite sides
of it two pieces of wood are floating. If
we strike one of these pieces of wood with
8 hammer or in any other way cause it to
disturb the water, it will be observed that a
number of ripples or waves are sent out in all
directions. Follow these waves until they
reach the piece of wood at the far side of
the pool, and it will be observed that this
piece of wood is set in motion by the waves,

This is a simile of what occurs between
two wireless stations. The piece of wood
that is struck with a hammer corresponds to
the transmitting station, the water to the
transmitting medium, and the piece of wood
at the far end of the pool to the receiving
station.

20. Wave Motion.—A wave has the
property of propagating itself radially from
a given point, as can very easily be seen by
dropping a stone into the middle of a pool
of water. The displacement of the water
by the stone starta a circle of ripplea or waves,
which circle gets bigger and bigger until
either the waves die out or reach the edge
of the pool. The result is, therefore, that
once & wave has been started it travels away
from the point at which it was started.

We see by the above that by producing
waves we have a means of communicating
signals from one part of a pond to another,
and this is the principle underlying wireless
telegraphy.

An interesting point to observe is that
although the wave travels from one part of
the pool to the other, the water itself docs
not do so, and, except for an up-and-down
and to-and-fro motion while a waveis passing,
remains where it was. This can readily be
proved by placing something in the pond,
such as a ing float which lies in the
water with its top just above the surface.

If a wave be started some little distance
from the float, it will be seen to move up
and down when the wave reaches it, but
will not be carried along with the wave.

2l. Measurements of Waves.—There are
two dimensions of & wave which define its
size ; they are called its * amplitude " and
its “ length,” and are shown in Fig.1. p. 206.

The amplitude of a wave is the distance
of the highest point to the normal level.
and it is usually denoted by the Greek
letter a (alpha).

If we notice the surface of a pond over
which a wave is travelling we see that pait
of the wave is above the normal level of the
water, and there is a corresponding depres-
gion between the crests, and a complete
wave consists of the half which is above and
the half that is below the level. ]

The length of a wave ia the distance [rom
the crest of one wave to the crest of the
next, and is usually denoted by the Greek
letter A (lambda).

The waves we have been considering
travel along the surface of water, but another
kind of wave called pressure waves can be
formed which travel through the body of a
substance, and if the rapidity with which
thess waves follow each other lies between
16 and about 32,000 per second, they are
known as sound waves, because they affect
and can be detected by the ear,

The rapidity with which waves follow
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each other, or, in other words, the
number of waves that pass a given point in
a second, is called the * frequency.”’

Such pressure waves obey the following
important laws :

(1) For any given substance the wave
travels at a definite speed, and the spesd
remains the same no matter how big or
how small the waves may be.

(2) The speed or velocity is greater the
greater the density of the substance.

Thus in air the velocity is about 1,040
feet per second, in water it is 4,700 feet per
second, and in steel it is 16,400 feet per
second.

(3) The amplitude of the wave very
rapidly geta smaller and smaller as the wave
gets further from ita starting point, until, if

. . A PR e e —

given sufficient room, it finally dies out
altogether ; in other words, the amplitude
decreases as the distance from the starting
point increases.
(1) The length of the wave—i.e., the dis-
tance from the crest of one wave to the
crest of the next wave, remains the same no
matter how far it is from its starting point ;
in other words, the wave-length is con-
stant, and is quite independent of the
a nplitude.

22. The next step is to consider the waves
used in wirelesa telegraphy.

In order to erpf:n the phenomena of
light and radiant heat, physicists have
imagined & substance or medium, called
the ** sther,” and waves somewhat similar
to the pressure waves we have just been
considering produce rays having different
properties, according to the wave-length.

The shortest wave-lengths known produce
X rays, the next in length produce actinic

rays causing chemical and photographic
effects, then light rays and heat rays, and
finally * electric™ rays.

The following is a table of some of these
wave-lengths® :

X-rays about 2'6 milhonths of an inch.

Actinic rays of maximum intensity, 10
millionths of an inch.

: Il_fﬁht rays from 10 to 18 millionths of an
inch.

Heat rays of maximum intensity about
15 millionths of an inch.

Electric Rays shortest measured (24 inch.
300 feet to 30,000 feet in practical use for
wireless telegraphy.

All these waves obey the laws stated for
preasure waves, and the velocity of all of
them is that of Light—namely, 300,000,000

N s o s o ]
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metres, or about 1,000,000,000 feet per
second, equal to 186,000 miles per second.

'-'e? ocity of mther waves is thus seen
to he far greater than that of sound waves,
and it 18 for this reason that, if we watch a
battleship from a distance firng guns, we
see the flash of the gun long before we hear
the report.

The surface waves on water only partially
obey the laws given above, thus the velocity
depends on the wave-length—i.e., big waves
travel faster than =mall ones:; further, the
amplitude is not independent of the wave-
length. Hence caution must be exercised
when surface waves are used to explain
wireless telegraphy by m”ﬁﬂ

At the glnmng of article we
explained how, by means of waves on the
surface of a pool, telegraphy could be carried
out ; obviously pressure waves and sther

®* The one-thousandth part of the thickoesa of & cigarstie
papor |2 abowt one-millionth of an knch.
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waves can also be used in & similar manner
for telegraphy, and, in fact, telegraphy or
signalling 18 carried out by means of light
waves, by using searchlights, heliographs
and similar apparatus. The range, however,
18 small, and opaque interveming objects
interrupt communication.

23. Asstated above, wireless telegraphy
uses the long sether waves, which are also
known as Hertzian waves, because Prof,
Hertz first experimentally proved their
existence, and indicated how they could be
produced by electrical means, for which
reason they are also called * electric”
waves, The longest wave he was able to
make was about 30 feet long, but since then,
by improved apparatus, such waves can be
produced up to about 30,000 feet.

As aready stated, these waves have the
same speed as the light waves, because they
are travelling in the same medium—
namely, the mther.

A further condition is, however, required
for the propagation of these electric waves—
viz., the space in which they travel must be
& non-conductor of electricity-—more strictly
a dielectric. The waves cannot travel in a
conductor, hence they are not propagated
through water, and only imperfectly through
dry ground and rocks. The upper layers
of the atmospheres, say, about 40 miles
abhove the earth's surface, are also conduct-
ing, hence the electric waves produced by
suitable means at the sending station travel
in & sheath about 40 miles thick surrounding
the earth.

In order to detect their presence at the
receiving station it is necessary to have some
form of detector (corresponding to the ear
in the case of sound waves) which will con-
vert these long electric waves into some-
thing which will aflect one of the human
senses, and which, preferably, can either he
seen or heard.

As & first step, advantage is taken of the
fact that under certain conditions these
waves cause an electric current to flow in a
wire, and, as already described in the last
article, there are many methods of detecting
the presence of an electric current. We
know, for instance, that when an electric
current passes through a coil of wire it

causes it to act as a magnet, and if this
magnet is in a telephone the telephone
will sound.

The foundation of wireless telegraphy
is therefore an apparatus at the sending
station that will produce electric waves,
which are transmitted to the receiving
station where their presence is made known
by a * detector.”

By sending a succession of such waves of
long or short duration, the dash-dot of the
Morse alphabet can be produced, and a
system of telegraphy is thus established.

In the article which appeared in the May
number, we gave the alphabet and numerals
in Morse Code ; below we give punctuations
and general abbreviations commonly used
in Morse communication.

Punctuation and olher Signa,

Full stop .} ., AW mE Emw
Aemicodon () . . W S . W
Comma [,) T R RN
Colon (5} .

Note of hunl'wl-linn ol _ —_— mm=

request for the ropetition
of anything trensmitted
which ls mol undembood

il : . - .
Note of exclamation (1) . o susn = = s =
Apastrophe () - E = N N N
Hyphen or dash {-) . : o N

Bar indicating Irection | §.

Pareotheses  (before and
after the words) | )

Inverted commas (before
and mftor each word or
each acrd be-
tfeﬂ!_lnv COMLTLRS |

_— O .

| B | % B RN __ W
l‘.rn.:i-_-rjlnn l:h-eﬁ:r: -nd -I'ter
the words or pll'l. ol

Phrmss) TN W R
Call |prellminary u[ -:'l-rr_'r
transmisaion} -_— O . . -

Double  dash [=) Idmll
separating the preamble
from the address, the
pddreas Prom the Lexl,
and the text from lhe

slgnature) ; .
Understood e
Error
Cross fend of thamsnaiom) & T L o -

%) . . g e i

Invitalion to transmit e —

Walt . co ..
“ Reeelved ** Slgnal | ¢ — .
End ol work .
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HINTS FOR AMATEURS.

A Detector and Potentiometer.
By A. L. Mgason. ]
N amateur’s wireless station depends
Atu a large extent on the efficiency of
the detector. In Fig. 4 is shown a
detector which will be found to give excellent

results and which keeps its adjustment well.
With the detector is shown a potentiometer

Fic. 1.

i d
S 3
for applying through a battery a slight
current through the detector. By applying
this small current, signals are distinctly
improved with nearly all crystal detectors,
eapecially in picking up faint or far distant
stations.

Construction—The base is made from
ebonite or hard wood, 3 in. by 2 in. and } in.
thick. Holes are dnlled } in. diameter
through the base for attaching the standards
in the position shown. The foundation
plates for the standards are made from thick
sheet brass to sizes shown. The standard
A is turned from § in. brass rod. A hole is
drilled in the centre at . the bottom and
tapped } in. for attaching the standard to
the base. The standard B is turned from

e

D

Fio 2

o
bl €
NS

o
3

—=—

— T
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o

} in. brass rod, a hole being drilled and
tapped 4 in. at cach end. A hole is also
drilled to enable the tag of the crystal
holder C to pass through; the tag is then
clamped by means of the screw E. A hole
is also drilled and tapped % in. through the
standard A. The ascrew with the milled
head passes through this to regulate the

ressure on the spring F ; this spring is made

m hard hrnss and should be fairly stiff.
Terminals (G and H are screwed through the
foundation plates.

The potentiometer is very simple in con-
struction. The studs are ordinary stout
pins, cut short and driven through the base
of potentiometer, which 18 made from shect
chonite, 2nd projecting about hall an inch
underneath the base, the projecting portions
of the pins being bent downwards. A brass
apindle is forced through the centre and a flat
reel 15% in. diameter and § in. thick is turned

HMETHOD OF wWiINDIMG POTENTIOMETER

to fit the spindle; & groove ia turned in the
reel J% in. deep, or & httle deeper. To wind,
use 47 gauge B.5. covered platinoid wire.
Secure one end of the wire, after baring the
insulation round pin No. 1, wind round the
reel clockwise three or four times, then
bring to pin No. 2, and after baring the
insulation, twist & few turns round the pin,
then take a few more turns round the reel,
but in the reverse direction, and bring to
pin No. 3, and s0 on until the last pin is
arrived at. A switch is then mounted on the
top of the spmd'[c, and this rotates on the
heads of the pins, according to how much
battery current is required.

To connect up, one end of the wire from
potentiometer is taken to the negative
terminal of battery and also to the top side
of condenser ; the other end is taken to the
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positive pole of battery. The centre switch
18 taken to one terminal of telephones, the
other terminal being taken to earth side of
condenser. The best battery to use 15 an
old dry cell that has been discarded as use-

Fig. 4.

less ; there is just sufficient eurrent left in
these cells to be useful. The detector and
potentiometer are mounted together on a
polished teak base, and if an old pocket
flash-light battery is used, it can be fitted in
the base,

AMATEUR NOTES.

S an outcome of the meeting held
Atn enlist the interest of bank

officials in the national movement
of Bov Scouts, Sir Edward Holden has
expressed his intention of presenting a
complete outfit of wireless telegraphy to the
Oth Westminster Troop, which has its head-
quarters at the Wesleyan Central Hall.

* - *

The wusual fortnightly meeting of the
Liverpool and District Amatenr Wireless
Association was held on May 8th. There
was a very crowded attendance, and a
number of new members were nominated.
The members had been invited to hring
some piece of apparatus for exhibition
and discussion, anrrﬂthe request was well
responded to. Al present m-rﬂ delighted
with the very interesting display. There
was also Morse Code practice, elementary
and advanced. A meeting of a similar
character was held on May 22nd.

L] L] L]

Another meeting of the Liverpool and
Instrict Amateur Wireless Association was
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held on Thursday, May 22nd. A number
of new members were received. It was
announced that Sir John Macpherson Grant,
Bart., had agreed to become a vice-president
of the Association.

¥ ¥ L ]

The first part of the evening's programme
was a wireless sending and receiving demon-
stration, arranged by Mr. J. Porshaw (Orms-
kirk). This was fl:rll::rwcd hv a short lecture

n * Electro-magnetism,” illustrated by a
number of experiments, given by a member.
It was shown that every conductor con-
veving a current is surrounded by a magnetic
field, and that such a field 1s proportion to
the strength of the current, and varies with
the current.  The tangent galvanometer was
also discussed, and the absolute measurement
of an electriec current by means of this
instrument was also explained and de.
monstrated, On Saturday, May 31st, the
members met at Seacombe Ferry for the
first outing of the season.

] L] L]

For some time past some of the boys of
Repton School, Derby, have shown econ-
siderable interest in wireless telegraphy,
particularly H. Graham, who last term gave
a lecture on the subject, and the chief science
master, Mr. F. Brunskill, decided that its
study should be encouraged. He took the
matter up with the Derby Wireless Club,
who undertook the fitting up of the station.
The members of the club vn,zawd on the
work were Messrs. Trevelvan Lee, junr., and
J. W. Downes, in consultation with Mr. 8.
Grimwood Taylor, the president. Mr. K.
HSeale Haslam, an old Reptonian, also
assisted, The aenal consists of two parallel
wires saspended across the ground from the
seience buildings to the class rooms on the
west side, and 15 about 200 feet long. A
special mast has had to be erected on the
seience block. The * lead-in™ wires fall
down to Mr. Brunskill’s room, and are kept
clear of the buildings by a special guy-wire.

The work was completed on May Jrd.
Messages were received as soon as the in-
struments were attached to the aenal, Mr.
Lee's portable set being used. A Derby
station, * BXA.,” was detected communi-
cating to ** BX1,” whose station 1s at Rud-
dington, in the south of Nottinghamshire,
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QUESTIONS AND ANSWERS

Readers are invited to send questions on lechnical and general problems thal arise
in the course of their work or in their study. To enable a reply to appear in the
currend number such questions should reach the Editor by the 12th of the month.

B, B.—dArrials, —1 am wsing & 1-in. apark-coil, and the
nrrial or sky-rod consists of & brass rod & yard long,
attached to the trnnamitter balls, (ould ] send and
receive messnges over & distance of half a milo ¥ Would
the walls of the mom in which it s situated, snd the
houses botwesn, have any effect T Must the aerial be
longer, and must it extend to the red and the open air,
and must I have more than one aerial 1

Anawer,<The yard-long ™ sky-rod " you are using is
only, wo fear, suitable for experiments over & fow
yarls—aay from one room to another, or in the garden.
For your half-mile you had better get ns great a height
a8 you can. The shorter your acrial, the shorter wisl
he the wave which it can radiate eficiently ; and the
ghorter the wave the mare Iih:-hr im ak tee e ||'|1p|"-||r1'! h]r
walle, ete,  You must try and got & height of 30 or 40 feet
at least for your * free end ™ of the serinl,
that it in well insulnted where it enterm the house, We
dn not quite anderstand what you mean by * more than
one aerial.”  You must certainly have one nerinl at
vach of the twoe ploees, but there s oo particular aeed to
have more than one at ench place ; a single wire aerial
will probably be good coough, and ean be vacd, by means
of & change-over switch, for meoviving 8 well as (or
tranumitting. Make sure that you have got a really
gl enrth-comnection.

Take cnre

M. V. asks particulurs in connection with a portable
sending sl recetving station asing & Ak metre ware, &
L-inch wpark coil, s o koot mast,

He nsks, among other things, whether the * umbrells ™
typse of aerial would be most suitable, or whether the uan
af nnother mast, 10 feed high, b c-mjunction with the
I-fowt ome, would improve motters,

With regaril o the last point, for geoeral * all.round ™
ust the umbrelin typue wiorld be the best. On the other
Rand., nn inverted Lowerinl, with the lower mast at the
" ofpee ™ el woull give a very directional asrial of long
cnwnugh in r'rrmp:l.ﬁﬂ'lll with ita ht'iglﬂl nncl mi!ﬂﬂ' therefors
bes very upeful for certain purposes,

With regard to the hulk of his queries, they fit in very
well wilth the wellliggswn * El.lﬂl'hlru:-k" alatiom formesl ot
by the Marconi Company, and he will find an interesting
des-ription of this and other portable stations in the bkok
eatitled * Portable Wireleas Telegraph Stations,” abtain-
able nt Marconl House, Steand, at the price of 2s fd.

A H. N, B.—Uwil Windimg.—How much black ennmel
wire should [ want to wind a tuning coil 7 inches long and
 inchea dineneter ; alee of wire, No, 241

Anmicer, —<BEveryone  who  starts  experimentiog  in
* wirchess " should make up his mind to obtain one of the
innumerable ' pocket books ™ which are brought out to

peovide certain data for engincers and eleciricinne.  Such
books are brought out in all sizes and ot oll prices, and
they all give particulars about wires of vorous standard
gauges. Even if they do not happen to give the sctual
sizcA of black cnnmel wire, they give the sizes of the bare
wire, and the weight per mibe, vte., and once thin @ known,
it in & matter of simple arithmetic to find out ooghly how
many turms, aed therefore what weight, of the wire will
HTUpPY n Fi.ﬂ-n Irn!_lh of eanl, IT wiig want i make ARy
progress in experimental work in wircles or in anything
rlse, you MUsT fnd out things of this sort for yourself,

o Al Cowanta to simplify the Marconi magnetic detector
by duoing awny with the permanent magnets, clockwork
and moving band, replacing all this by & weak ocell or
thoermopile so connocted as to pasy & constant current
through the ardinnry primary winding of the detector, amd
using a simple Gxed iron core,  He anva ; ™ Then the cell's
current would keep the core magnetised fo a certain
fixed standned, but when sn impulse eame from  the
arrinl it would change this standard and set up & current
in the secondary which would waork the ' phones,”

He sagmeats that there is something wrong with this
iden, but cannot see where the flaw licee  This s due to the
et thnt e has aot 1 il gruped the |It'{lit'i]:|||‘: on whirh
the ml.p'ir‘fir detector works @ the whole crux of which les
in the movement of the iren band, which = constantly
bringing fresh and unmagnetised irom into the magnetising
mluenee of the 'prrm'inl"l'll maginela, nnd then t'lrrJrin!
it vn, by the force of the clockwork, beyond that influence,
Ohwing to “ hystereain "' (see Glossary in the * Year book
of Wirelews Telegrophy and Telephony ™ just published )
the moving iron refoses to give up its magnetism without &
struggle, as it were ; aml a8 the clockwork drives it further
wnd further from the field of the permanent magneta, we
may picture the magnets trying to deag back the iron, and
the iron trying to drag forwand the field of the mugnets.
When signala arrive and prss through the primnry winding
which surrounds the moving band just where the struggle
i® poing o, they destroy some of the * hysteresia " —that is,
they weaken the iron’s power tn struggle ngninst being
robbed of its mngaetEm ; with the resulf that it * lete
gn " of the fichl, which slips back townrds the position it
wotld have eccupied if the hand were not moving through
it, Inslipping back, the teld cuta through the secondary
winding and prduces a current in this, snd therefore
in the telephomes, It i8 clear from this deseription that
the action of the magnetic deteator depends entirely on
the movement of the iron band, [n the arrangement
suggrested by J. A. U, the oonstant magnetising foree of the
constant current woold magnetise the mmfml"ly-ﬁ:tn‘l
iy core Be & eonstant exfent which would be 1'|'l.li|-'l=
uninffeted by the arrival of signals,
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1791. . B, B.—Resistance Telephones, —What resist.
anea talephone receiver (single) s moat suitable for receiv.
ing mast commercial stations, fncluding Poldhu, Cles.
thorpes, and Eiffsl Tower : alsa that of & double telephone
recoiver ! Is & double receiver better than a asinglo
recoiver ; and i an, why 1

Answer. —It depends entirely upon the effective resist-
ance of the crystal or ather detector which is being used.
The totyl resistance of the telophoncs should be about
the same as that of the detector, when this is possible.
For all.-round work with various erystals, a total resbftance
of abaut 3,000 or 4,000 ohms in very saitable.,

A double receiver in better in all cases, partly becauss
mast pxople are slightly mare acute of hearing with one
ear than with the other, and the hest ear is unconsciously
use] in & double receiver. Moreover, the relative soute.
021 of the carm is inclined to vary from day to day, though
this ia by no monns always the case. Some operators
depend almoat entirely on one ear, which is much more
acate than the other: in their case it would probably
pay them to concentrate all the windings of the tele.
phones on to that one ear, and use the other part of the
headpioce merely a8 & dummy to cover up the othsr ear
and prevent external sounds from interfering. In the case
of an operator with two ears of more or lees equal scutonoess,
thers is probably some additive physiological affect in the
brain by which the signals heard by sach ear add up and
produse maximum effect. 1T & aingle receiver in used, it i
clearly an advantage to have s dummy on the other sar to
koop out the external nolses,

H. . N.—An Esomple. —~We propose to take your
letter as an example, and make some remarks about it to
which wo shall rofer other correspondents when neces-
sary. We hope you will not take it amiss that your
letter should be chosen for disssction ; it merely happens
to contain several points to which sttention would have
to bo called sooner or later.

The firat point we would eall attention to in the fact
that it i writtzn on both sides of the paper, and that
paper ordinary folded note.paper. No  business or
scientific communication should ever be written on both
sides of the paper, and the paper itaslf should preferably
be in large sheets—either foolscap size, or st least the
wize of & shest of note-paper opensd out fat. In the
socond place, you ask far too mueh; a full answer to
your letter would approzimate to the size and value of &
small text-book on Wireless Telegraphy, One long
question, or perhaps two short ones, is the most we can
nfer to deal with from one correspondent at & time.

In the third place, you are infinitely too vague, What
in an serial of the Lodge-Muirhead type 1 I there i one
serial particularly sssociated with that name, it in the
one composed of conical metal vanes, one vane for the
nerinl and the other for the balancing capacity ; but in
vour case you speak of an earth eonnection, so you
cannot mean that. You say £ is 9 feet by I8 feet,
hung 45 feet from the ground, but close to a slate roof,
What doos * close " menn ! Then it is connected to s
tuning inductance—maximuom inductance quite unmen-
tioned ; from all you tell us, the maximum ware-length of
your aerinl circuit may be some hundreds of feet, while

the waves of any of the bag stations vou refer to are
measured in thousands or tens of thoussnds of feet.
You very rightly give us the diameter of the former on
which the primary of yoor = jigger ™ s wound, but you
leave us in blank ignorance as to the number of tumns, so
that it might have & maximum value of & few micro-
henrisa, of of & lew thouvainds. The same thing applies
to your description of your jigger-second The
knowledge that it s wound on an 1l-inch sieve is reall
not suficient to suggest to us how many microhenries of
inductance it represents,  Across it is shunted a varinble
condenser of - microfarads maximum capacity, You
are bettor, here, than some ple who write and tell
us they are using & " small ™ or & ** large " condenser,
snd if only you said what was the imductance of the
jigger-secondary, we should really have something to go
on, and should be able to guess whether you wers tuned
to & wave-length some hundreds of times too amall or
tao long for the stations you wish to receive. We note
with pleasure that you have adopted & really sennible
way of connecting your receiver ; here are Ve
much better than many of our eorrespondents. At the
same timo we must call your attention to the fmct that
to get the best results you must experiment with the
particular detector you are using, nnrmnﬂily FOUur cir-
ouits bo  muit it E::rlt high-resistance detectors are
* potential-operated,” and work beat with aa small a
condenser aa 8 possible neross the jigger-secondary ; so
that—as that eondenser has to form, with that secondary,
& clreuit tuned to the incoming wave—the sscondary
must be made long so as to have a large inductance.
In such & cass, the jigger-primary should only be coapled
to the secondary at one ond—namely, the end to which
the crystal is ¥ot connected. Hallf your troubles would
be removed if you would take the advice which we have
repeated over and over again—URE A4 WAVE-METER. An
experimenter in wireleas, who goes about without =
wave-metar and aaks for advies to get him out of his
difficulties, is as bad as & man who writes to Nafure
aaking for the Iatest map of the heavena to ba sent him
because he cannot see some of the stars be has heard of —
without trying the effect of a telescope. We do not like
the shape of or " Admiralty " aerisl—hby the way,
why " Admiralty 1" The naly type of acrial associated
with the Admiralty, so far as we know, i the "' bird-
cage "' type made up of a large number of wires spaced
round & series of hoops of some kind, Yours, so far as
the two wires are concerned. seems to be the ordinary
“twin "' acrinl used by the Marconi Company on most
of their ship-stations ; though in shape it is oniginal, and
probably not very effective. Wo shouold be inclined to
try an aerial stretched botwoen the mast on the top of
the house and as high s branch ss possible of the trees
shown in your picture, taking the down-lend off from the
honse-end, but not ton nesr the house, and into s window
at the bottom of the house. If this is impossible, try
doing mway with the lower branch of your nerial alto-
gether, or combine it with the uppor bramch to form &
quadruple serial, and in to your wi

house-end. The reat of your letter asks for eonstruc-
tional details ; these you muost either wait for in Tuz
WinELess WorLp, as such articles appear from time to
time, or youo must look for them in one of the many hand-
books on such matters. You will find reviews of such
books in Tee WingLess WorLp, and in back numbsrs
of the Marcomigraph. One final word : you have no
possible right to uee gna-pipes sa an earth.lead, and if
you apply them to this use for your transmitting set,
we run the risk of never hearing from you again.

[THE EDITOR REGFETE THAT OWING TO LACK
OF HKIFACE BREPLIEX TO A NUMBRER OF

QUESTIONS MUST BE HELD QVER TILL NEXT
MONTH. ]

window from the -
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Contract

The Société Anonyme Internationale de
Télégraphie sans Fil of Brussels have equipped
the following vessels with 14 kw. and cmerg-
ency gear during the past month : Munek,
Torne, Kiruna, Sir Ernest Caszsel, Vollrath
Tham, Kaliz, Morrhotten, Alisko, and Malm-

!wﬁ ® ] -

All these vessels belong to the Reden

News

Aktiebelagt Luca, of Ofuten. They are em-
ploved in the iron trade between Narvik,
Norway, and Rotterdam, and are all vessels
of cona'derable size. This company is
besides completing and buying several
new ships, all of which are to be fitted
with the 1} kw. wireless sets. Another
vessel fitted is the Noorderdyk Nasm, of
Rotterdam.

'I_‘hrfnlﬂrhi vesscls have beca H-ru_ippﬁd with Marconi ..i.;mlrllul during the past month.

Dwmers, Xamn of Viessel, Inatallation, Hemarks.
Britinh India 5.5, (e A, Amperd -, 1] kw, suwd Trading in Eastern wotors.
CEerEIneyY sl
- W vo Haa, Epra " i
W & oo | b Ekma e i Travelling in Easterm walers,
.. 2 oo | onm, Molda ., e G |
Larrinagn & (o, . o o Jowe de Lare | For serviee between the Weal Indien and the
rFImgpE . Usited Kingdom,
i - i . as Nicetn de Lor- Fur service between the West Indies and
Fi A | United Kingdom, chiclly visiting Culwa,
The Johnson Line s Buranmore ., I"IMT vesaol truvelling between Brindisi
nn c
Alfred Holt & Co. i co | m Neshowr | : | . Passenger gtm Glaagow aml Sydney, New
_ Bouth Wales.
']'h'_-l'hl'h'l_'pll Mail Steam Packet 8.8, Noamouthahire Magiped’ 17 veigilie v b }!.inn-fh
T . L America,  visiting Weat  Indies, Pacific
= i :: :::E"dhmﬁ'" . | ports, New York, Bermuda, Moroeeo,
- - e ar. Tajus .. el F i Hpain.
Th.’En-:lIiII.:;"I HHE U of New  aw dparima k. l'_ Fnr -r:l'-ri:'r between  America and  Aus-
i - " na, Wakine . b tenlasia
Furnoess, Withy & U, W, Bnppabannock, ' Engaged in general trade : no fised destins-
- . v co W, Mheaandal ' tion.
Nowrlolk and North American s, Eopls Poinf
Mo, I
H Wi, Kferd Proal
s A & o4, Knaf Paind
The White DHamoad S5, s, W4, Nagamoare =

I L l":ll"l‘:r . TS a.m, Mier ol Keedlamd

wa, Win llulp'hru

The Atlantic Transport Line ., .
ge ol w8, Minnchahn

B

ai Mesalu
= . wi. Michigin
Thie Cunmrd Line AP e HE
The Allnn ldoee, Ta4d. .. v mn Corthapmian
- . o vo md, Numidian
W, Flpam Han
wA, feaperion
w8, Fomeranin

Pamnnnin

fhrom fas

The Leyland Line .. (. R
. Winefredinn

L] = as . A.A,
The White Star Line . . .. AE Cymrie _,

i L - o a8, MWerion . .
wa, Careda

]L Being part of an order to equip this line of
| steamers. They are engaged in North

Atlantie service
; Engugrd in general trade.
o Pusswnger  between  Australin

Lealnnd,
I Theae veascls have been refitted with the
| latest tvpe of apparntus.  They camry
. i

miwd H-l‘."h'

passenmpers,  and  have an important
' transport service between England  and
Moew York.

Chiefly enpnged En Xorth Americnn tranepsrt.
ChicAy engaged in North Amerienn transport,
st rnrr:ring limitesd numbeer of PSS L e rE.

—

- | Bt o ans ordiee S et S ke eet of
o pussenger bats, which wore among the
o+ st to be equipped with winelrss,

| Thisr vessels carey s limited number of
prasengers, bhut  their  transport  trade
between Liverpool and Boston s very

| sinsiderable,

Pusseniger vemsel between Southampton snd
New York.

| For nervice bedtween Amvericn, Australia, and
New Eoalnnd,

Bucknall 8.8. Lines, L.
The Potrobeum Coeciers, i,

wm M aeder

csE £ A Cangeld L

i k'ur. anil

cmergraey set

U vessel with worldowisde service,

Lhl wtenmer,
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WIRELESS SCHOOLS

LIMITED
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E
EXPERT INSTRUC-
BACK HILL LONDON, E.C. TORS IN WIRELESS
TELEGRAPHY AND
SCIENTIFIC INSTRU-
MENT SALESMEN
-

| AMATEUR INSTALLA.
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1 ]

Loecal Agents for GRAHAM & LATHAM,
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STRIP, RODS, SHEETS,
TUBES, ETC.

Lurge Stocks Kept

T. W. YOUNG, LTD.
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4-5 COWPER STREET, E.C.
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[ E— ——
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BY APPOINTMENT TO

The Sterling Varnish Co. n
INSULATING ||
| VARNISHES || |  ravous sixce 1o
AND
pLant | [Schweppes
FOR
QUICK REPAIR " HODA WATER
WORK. DRY GINGER ALE
e s o it et s || | QUININE TONIC WATER
First im 1B81 wmnd forevost ever since. J GINGER BEER
e LEMONADE
Prices and Particulars from ETC.
The Sterling Varnish Co. As supplied to the Royal Households and
Royal London Buildings, all the leading Steamship Lines, Clubs,
196 Deansgate, Manchester. Hotels, and Restaurants throughout the

world.

— =
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Orders bave been received during the past month to equip the fellowing vessels with Marooni

Apparatus.
Uwnera. Name of Venasl Instnllatson. Hemarka.
J. H. Welsford & Co. .. . St . 1} kw, and =

EMCrgency aet

Urirn Cuatle Lines wn Lignstephan Coa-
fe |
- - i oo mi Llandovery Castle
Gresshields, Cowic & (%, .. | &8 Kuipht  Cowis |
PaARCR
wo. Knight Templar |
si. Kmighlt af the
| Thiatle |
| at Mashobra
s Merkara
ii. Aadamia
- i ih, Alsumia
J. Chadwick & Sona |, wn. fhrumchiffe

The Royal Mail Stanm Packet  wa. Coribbean

1l |

Ee s T

- L L] L 1]

Brtwmh India 8.X5. Co.
Cunand Steamship Co.

Harvey & Co. ., s.n Bomaveniure
" " " <o 88 Bellaventure
Trinidad Shipping and Train. s.e Walura
ing O,

. a8 Hamhation
i .
n.8, Newr Londoner ..

The Atlantic Transport Co. ..

.. Carrying Hoyal mail and making inter-
; inte services  between  London  and

Bouth and Ensat Africa,

Passenger vessels between Caleuttn, Ran-
goon, and United Staton,
between Bowthe

¢ Passenger vessels sailing
i ampton and Montreal,

Cargoe vessel between Liverpool and Buenos
Ayres

Enp.;adm regular service to Bouth America,

v | Cruming in Newloundland. Hitherto en-

£ b in seal fiaheries,

Travelling between Mew York and Trinidad
with fruit cargo,

. Passenger  vessel between  Anfwerp and

Hoston, sailing onder the direction of the

Bed Star Line.

The Tyne and Teea Shippi kw, and {:u.lgn vewnsel {-‘IJT}'IEI limitesd number of pas.

L, LR | tmirrgrm-y st {.mdnn and Newcontle,
mn ng ll"l'lﬂj"-ll! hours’ run, a

e e . T —— S —— el e 2o 2 = = —

The sames of vossels appearing in the table below were held over from last moath's record
of contracts owing to lack of space.

Dwnrra, Nume of Vesel, | Inetallation. Remarks.
The Royal Mail Steam Packet (o, wn. Magdalena  1j kow, and | North Atlantie.
emorgency set
The Atlantic Transport Line .. i o | m8. Meanba o o
The Brazilisn Government o ! s Carioes . i kw, and ! African and pgeners
| | pmergenoy set |.III:|E
The Bucknall Steamahip Ca, .. | ab Kansaa . a -
I —
- o . oo | oan Kafue “
WE oy L I BN, H . | Il'dil-
The Hall Line | ms. .-*I'ﬁndiwl Hall . Indin.
W -- . I A.H, Wnﬂm Hﬂ"l’ ' =
The Cit. e | wn, ity of Limcoln | Caleuttn and Weat Indien,
James mlml:(.ﬂ ¥ i v | m, Diewa i 2 Mexico,
The Petroleum Cneriers, Lid. R ve | BB Norman Bridge .. Honolulu and genernl.
Watts, Watta & Co. . o e e | ma Aset L. -
The American 0l Co, % .. | WA, Lorkawanng ., North Atlantic,
The Viking Crumsing Co, . | owy. Afrufo 5 kw. nnd —_
e | | emargrncy el

Patent Record.

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

No. 8821. April 15th. Ges. fur Draht.
Telegraphie, M.B.H. Receiving arrange-
ment for use in wireless telegraphy and
telephony.

No. 10,153. Apnl 30th. Fabio Majorana.
Wireless telephone.

No. 10,160. April 30th. Michael Corlon.
Caller for wireless telegraphy.

No. 11,106. May 10th. Marconi’'s Wire-
less Telegraph Co., Ltd., and Cyril P'. Ryan.
Wirelesa telegraphy.

No. 11,371. May 15th. Guglielmo Mar-
coni. Wireless telegraph transmitters,

No. 11,453. May 16th. Marconi’s Wire-
less Telegraph Co., Ltd., and C. 8. Franklin.
Means for detecting continuous electrical
oscillations.
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Marconi Athletic Club

Weather permitting, there shonld be a rocond seanon for
the Athletic Club. The ground at Acton s in gresd condition,
and many improvementa have been enrmed out, The
tennis section now three double courts and one
mingle court, and these have been ao arranged as fo make
the conditions of play practically perfect,  Besides this o
sab-sommittee has been organised to arrange for refresh-
maonts, and membem will now be albile to oldtain exeellent
Lean, Or what elae I.I!EJ.' miny uire, ol reasonnble prim
on the gmum], U'ricket o LHY ﬂltlu:hll:.r. Hl}' 17th,
with & match between the Marconi fimt X1 and Coningsboy
Cricket Club ot Neasdon, The visitom loat ||'_|,r 5 runa,
tha total seores being Marconis 44, Coningsby 54,  On the
mame day the Marconi scennd X[ were at home to Con-
inguby's secomd X1, and the scores were again with our
opponents at 38 to 55, The swimming section is in full
Bwig. SixX new mom are receiving instruction, s o
Inrge number are proctising strenuously,  On May sth &
one-length rolay roce was lost to the Bunk of Montreal by
It yards, and ngain, on May 20th, the Rayal Mail Stoam
Facket Company won the honours sfter n stremoous
abrugghe by & yard, Severnl more matches have bien
nrrange:d, and as an incentive fo the members, a prominent
director of the Marconi Company has promiscd (o present
i cup for competition

Friday, May l6th, was the anniversary of the establiah-
ment of Marconi's Wircless Telegraph Company in Marconi
Honne, and the event was duly celebrated by o amoking
concert given that ovening in the school ander the auspioes
of the Athletic Clab,  This ia to D the Grat of o scewn of
such concerts, and if the one held on the sisteenth i@
sarnest of the future, they should prove bright gacticular
avents in the social life of Marconi Hewse,  Uapiain H. R.
Sankey was in the Chair, and the arfists were all drawn
from the Marconi persenmel.  The programme was varied,
well rendered, and heartily reocived, and the evening’s

entertalnmont was unanimously vobed & complete wuceess,

The Marconi Philatelic Society

On Friday. May 2nd, the inaugural meeting of the
Marconi Philatelic Seciety was hehd, when Mr. Allen
groupied the chair, The chairman, in opening the pro-
ooxlinigs, expluined that the clul's reison dére was the
prumotinn of informal and friendly discussion among the
atamp collectors of Marconi House, and he beliovid that
aich a weiety would provide exeellent opportunities
for the intecchange both of ideas and specimens.

It was unanimously agreed that Mre, Everett should be
sevretnry ; while the proposs]l was adopted thet the
mombers should pay sn annuwal subseription of ls a
¥oar, the amountl s sabscribead to fvrm n Tound for the
purchass of all the mors important Philatelic joarmals,
and the most up-to-date eatalogacs,

It was further decided that corresponding membeors
ahould be invited to join the wwiety, and it & hoped
that many of the Marconi enginecr operators in all

arta of the warkd will be ablo to avail themaelves of this
:Ewiti'tin:m. The socretary will be pleased to hear from
any such intending members, and should they wish to
exchange dtamps with other members of the socicty, he
is prepared to look after their interesta in this resgeet,
lnatly, any othora of the staff who are interested in

hilately, whether a3 amateurs or experienced handd, will
fr.r weleame  in the club, Meetings will l= arranged
for the third Friday of each month during the summer,
and CVery et and thied Fl'l'lﬂ.ﬁ:!.* du.ri.hg the winter.

Movements of Engineers

B. 8. Bonning has retwrned from Chill,

Mesarm, ]i.'lm:hul:l. Mrkson, amd (liver have been framps.
ferred from the Lomdon deawing offiee to Chelinaford
wirha.

Livul. M. Eseolano has been fransfeersd froam the
lomudey drawing office to Valentan [slnnd 5.0, Deeland,

to nsint Mr. 1L H. Jones in the erection of n wirelcas
telegenph atation for the Genernl Post Offier,

K. J, Gilmour is now ship fitting in the Liverpool district.

. James in fitting the Chilian transport Rascagea in
Liw wal.

E. (" Montague s now statboned st Pobdho.

A, T. Pole s nuw nasiating on ahip Gtting.

W, 0. Ridley w now assanting in the drwing nnd design
sectinn mt the London affiee.

H. .J. Bound has returned to London from Gloee H-rlj‘.

H. E. Shaw is now at Follho stafion.

. H. T;]rl-ur = l.rmpnrlnl_}- e Lawndasm Trom New Yook

Movements of Opcrators
I, G, Waaley, Campania to Campanelin,
I. Broen, London School to Com panell.
(. Madgwick, Minnionka to faa,
i, Thompon, Micclian to Sardimea,
A, E. Hanson, Hespirian bo Cormiram,
A, TPerlman, Liverpool School v Emprees of Hratais,
F. Millord, am paris o Cropeas,
J. Willinms, Liverpool School to feeonian,
H. Male, Corsean ta Hadic,
H. T. Stubbs, Woreesterahire to fvoanian,
1% Rolsertson, tfalician to Momar,
J. K Daviea, Canndira to La Blares,
F. Mitchell, Canadran to My podas.
T, 13, Petersen, Maoldaea to {Hl'lfd'!'l_
H. Hant, draea to dradsa.
A, Ringabury, Woraraa to Maboria
A M. Eul-ulln- (e mbarler tar Oledcrmar.
i, M. Owen, London Selasol to Ceemnce.
I 8 Newns, Mechamicion b Wanmen.
H. T, Litibe, flighiamd Warrior to Mlighlond Loch,
A, U Angill, Cymiee to Canada,
J. H, Th Lioen, Landon Schoold to Graba.
W, Pitkea kil . T'l.rgqu to Ster Posmf.
B. F. Aris. Magdalena to Waipara,
R, K. Alston, Asfurias to flosssce,
F. Arnistt, Feermia to Soldanba.
L0 AL Gall, Laswlom Selaonl to Corimibion.
H. Cottam, Minartonka to Winnoraba,
&0 Bummerlin, Michigan to Stor of Sectland,
0" 1% Latchfieki, London Sehoal to Minnekoha,
. Holker, Antillian to fieana.
W. . Loche, Liverpoed Bchool t0 A frie,
Jo G Chadwick, Liverpool SBehiol to Eagle Point,
AU Tund, Mauritaain to Vieginian,
H. W. Rice, Ceatrinn to Empress of Jreland,
W. K. Bain, Ceatrion to Kelvsnglank,
E. Shayler, Hrsma to Curmartbs nshire,
A, Gash, Liverpesol School fo Miekignn,
Ix Wsullivan, Adrictee bo Ba gy alias poek.
I, M. Goebldart, London Schessl too Mim el .
R. Emanuel, London Sclesol fo Canodia,
W, J. Doninan, Losdon Selion! o el
J. B, Bumford, Guaramy tor 8 vl g,
W, Condon, Mondjort to Niedhian,
J. Heckett, Lodwdads Schonl to A meazon.
%, Moudaley, Karina b Mawrelania,
1o T. Barker, lavpdon Schasl to Pariaan,
H. it. Honre, Porugue i Heaperaan,
E. . Bumlanld, Amazon to Holdoria,
H, A, Whittaker, Lasnchon Sebhossl to Arfamza.
I, ].lml*‘v, ferampian tn C'ampania.
W. H. Haywod, dhmrad to Tenerifie Land Stotion.
J, Leverstt, Corinfloe o .“ugd':r!'rn.u.
i, Sweetnam. Miprowrnska to Highlond Fi}ur,
A, W, Wyert, Mermorn o fhrriefin
A Willinme, Seedinia to Frkos,
J. Hreen, Sanda to feacon Srange,
T. 1. Empson, Leasilim Schoenl to Magdalrma,
0 I Reane, Tandon School o Meapeatie,
FoJd Bmith, Lasnlloay Sabu] to (O rssnndra.
0 G, Uhwpman, Wighlfand Seol o Persi.
Ao i Angill, Heewe to £ 'yroe.
T. H. Hulgall, "assnndra 0 Wengedinn,
A, E R, Ballamd, Cdwmbin 0o Meangedian.



