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“The Wireless World " and its Reception.

WireLEss WorLp last month, we do

not think we were unduly sanguine in
thinking that it would occupy a place in
periodical literature which has hitherto
been left unfilled. Its reception has
justified the opinion that the magazine
would meet a distinet need, and the cordial
welcome which 1t has received from all
quarters and from the technical and general
Press encourages us to look for the rapid
achievement of our object to make it " a
magazine for everyman.”  The first numbeor
had an 1ssue of fifty thousand copes, but,
laree as this quantity may appear, it was by
no means too large to cope with the demand.
An encourazing feature was the numerou:
“repeat  orders from newsagents and book-
wllers in all parts of the country. These
facts are worth mentioning because thev
lustrate more strkingly than anything
else can the great public interest in the
subject of wireless telegraphy, and the.r
eagerness to read about it when the sub-
ject s presented in such a manner that it
will not be beyond their scope.

Grratifving, however, as ia the measure of
approval gauged through the circulation
fieures, that alone would fail to assure us
if 1t were not for the generous letters of
appreciation and congratulation that have
reached us from readers, some of them old
friends through the Mareonigraph, and
many more newly-formed acquaintances, to
all of whom we return our best thanks for
-heir kind messages. We welcome their

I N presenting the first number of Tug

support, not merely as readers, but as
crities, eorrespondents and collaborators in
the task which we have undertaken.

We are particularly impressed by the
welcome of our scheme for the free in-
struction in wireless telegraphy of Terri-
torials and of lads connected with the
Boy Scouts Association and Church Lads
Brigade, ete.  This scheme has the approval
of Lieut.-General Sir Robert Baden-Powe!l
and Major-General E. C. Bethune, the
Ihrector-General of the Territorial Forces,
and the inspiring messages which these
leaders addressed to the members of their
organisations through the WireLess WorLn
lyst monta has met with a gratifying
response. In some centres Boy Scouts
have decided to establish ** wireless classes,”
wiich will be under the control of one
or two of their senior colleagues; the
basis of instruction at these classes 1o
be the series of articles which commences
in the present number,

The * amateur’s” interest in  wireless
telegraphy is now so great that all over the
country there are hundreds of voung men
investigating 1ts mysteries merely as a
scientific hobby. This 18 a spint whch
should be encouraged, and we are willing to
guide and assist honest investigators in
their studies. With this object in view we have
opened a ** Question and Answer ™ section
in Tue WireLeEss WorLp, and we invite
amateurs to communicate with us upon
points concerning which they desire in-
formation.
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Personalities in the Wireless

World

M.

GASTON PERIER

Managing Director of the Société Anonyme Internationale de Télégraphie sans Fil.

any young industry that there should

be associated with 1t men of great busi-
ness capacity. But wireless telegraphy has
been fortunate in that such men were readily
to be found ; men who could gauge its
eapabilities and its importance to mankind.
Among these is M. Gaston Péner.

When the new discovery was yet a
phenomenon, almost, one might say, a
chimaera, M. Périer became interested.
Hereafter he followed intently every move-
ment in its rapid development, and so
was of the first in the field with prac-
tical assistance for establishing it on a
working basis,

Born at the Hague in 1875, Gaston Périer
was hardly 21 years of age when he obtained
an honours degree as Doctor of Laws at the
Brussels University. It had always been
the intention that he should become a
barrister; s0 now that his college training
was over he was articled to Maitre Beernaert,
and for a long time practised under, this
eminent statesman, whose recent death is
still fresh in our memory. As is the case
with most young lawyers, or at least with
those determined to make a mark in their
profession, he specialised in his subjects,
and devoted himself, as much as was in his
power, to cases dealing with business trans-
actions. In this way he gained a very real
and extensive knowledge of the management
of a large house of business and the con-
ditions of commercial life.

8o it was that when Colonel Thys asked
M. Périer to collaborate with him in the
management of a vast array of colonial and
financial enterprises, he was able to take up
the position of an active and influential
business man, and be of immense assistance

IT may be counted to the advantage of

to his father-in-law. It was in this con-
nection that he became interested in wireless
telegraphy, for Colonel Thys is President of
La Compagnie de Télégraphie Sans Fil, of
Brussels. EI'nlznl\t*.r.l the Marconi International
Marine Communication Company, Ltd.,
the new enterprise, was fortunate enough
to obtain his services as secretary. Later,
in 1908, he was appointed one of the
Directors, combining this with the functions
he already exercised ; a few weeks ago he
was appointed as Managing Director of
the new Société Anonyme Internationale
de Télégraphie sans Fil, Besides this he 18
on the Board of Directors of the Deutsche
Betriebs Gesellschaft fiir Drahtlose Tele-
graphie, m.b.H., of Berlin. Further, as
collaborator with Colonel Thys and M.
Travailleur, M. Périer has done much for the
development of wireless telegraphy in
Belgium and other Continental countries.

But other people have been anxious to se-
cure the help of M. Périer's brilliant business
capacity. He is a Director, and negotiates
the colonial affairs of the Banque d'Outre-
mer, and is a Director of the following
companies :—The Compagnie du Katangs,
the Oriental Congo Company, The Inter-
tropical Anglo-Belgian Trading Company,
The Compagnie du Lomani, The 8.A.B. du
Haut-Congo, The Société Coloniale Anver-
soise, The Antwerp Telephone and Electrical
Works, The Etablissements Hutchinson de
Paria (Rubber and Tyres), the General
Sandur Mining Company, Limited, and the
Central Africa Railway Company.

In conclusion, let us add that M. Périer
has obtained a high place among his com-
patriots, not only for his quality as a captain
of finance and industry, but as a man of
probity, intellect and good-fellowship.
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Tre Vovage or THE * NEw

Jearaxp”

HE jagged white streak across the
I cover of this magazine will be read by

telegraphists at & glance; others,
unless they have a friend acquainted with
the Morse Code, will wonder what 1t means.
The key is simple; g is a dash, and 4 s a
dot. Hence the streak spells :—

-—

M A R U 0 N 1

But since the message is being sent from
the land station (artistically representing
Poldhu) to the ship, the letters were actually
sent in the reverse order, spelling INOCRAM,
which looks like a code word.

- * =

The streak tempts us to some further
reflection. The artist has evidently meant
to portray the conception of a wireless
station at might sending a message to a
ship enjoying the beauties of sunshine ; the
streak just stretches half-way round the
globe. Apart from the fact that there is no
record of a wireless message having been
received at that distance, it would appear at
first sight that the length of the message—
namely, about 12,400 miles (half the circum-
ference of the earth)—is a stretch of artistic
licence. In reality, however, the message ia
far longer, which we proceed to show.
Good operators can send and receive wireless
messages at the rate of thirty words a
minute, or, in other words, one Morse word
in two seconds (an average word being
considered to be five letters). Here we
have seven letters; the time taken to
send this word is, therefore, I x 2 or 28
seconds. Now, wireless waves travel at the
rate of 188000 miles a second; hence a
simple calculation will show that the real
length of the streak is 526,400 miles, more
than twice the distance to the moon. In
the same way it can be shown that each dot
is 9,400 miles long, and each dash 28,200

miles long. When it is decided to send a
dot the telegraph key is depressed for only
the one-twentieth of a second. As a result
a series of trains of electro-magnetic waves
is produced, the total duration of the series
being one-twentieth of a second, and the first
train will be 9,400 miles away before the last
train leaves the wireless station.
L 3 E -

The problem of the protection of shipping
from derelicts, which has recently been con-
sidered by a Departmental Committee a
pointed by the Board of Trade, is one which,
while apparently easy of solution, in reality
presents considerable practical difficulties.
The committee which sat in 1894 held that
the danger of collision with derelicts in the
open sea was very small, but the number
of veasels—and presumably the number of
derelicts—has increased since 1894. The
present committee reduce this judgment to
the statement that “ the number of dan-
gerous derelicts on the high seas is not
great,” and point out that the danger is
chiefly confined to the western portion of
the North Atlantic, and that most of the
derelicts are of American origin. Wireless
telegraphy has in the meantime been de-
veloped, and has already been installed
upon & large number of steamships, and the
committee appear to have, from the outset,
borne particularly in mind the possibilities
of wireless telegraphy and ita bearing on the
question of disseminating to ship masters
and others information as to derelicts
sighted and the increased probability of
finding derelicts by wvessels despatched to
remove them. They review in their report
the steps which have been taken to minimise
the extent of danger caused by derelicts,
and here it is obvious that, by an improve-
ment in the system of collecting and dis-
tributing, information received by wireless
telegraphy can effect an appreciable diminu-
tion of the danger,
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During the year ended 31st August, 1912,
only nine re of derelicts and wreckage
were addressed by masters of ships to the
coast stations, and 131 messages were sent
from the stations to passing ships warning
them of the dangers. The small number of
reports addressed to the coast stations is
apparently due to the fact that the masters
of vessels fitted with wireless apparatus
report to & large extent to their owners
either direct or vid other vessels. The staff
of the coast stations were instructed by the
General Post Office in March, 1910, to receive
any messages relating to derelicts sent by
passing ships, and to signal the information
to other ships proceeding on the North and
South Atlantic and North Sea routes, as the
case may be, for a period of four days after
receipt of the information. In the existing
practice of reporting and publishing infor-
mation concerning derelicts a certain amount
of overlapping exists. This is a defect
which has engaged the attention of the
committee, who are of opinion that it might
be remedied by means of a conference of
the bodies concerned in the collection of
news relating to derelicta. It is strongly
urged in the report that a central body for
the reception and dissemination of informa-
tion should be established, and that every
facility should be given to this body.

E L] L]

(Great importance is attached to the
employment of wireless telegraphy in the
receipt of information and the issue of
warnings to ship masters as well as to the
notification to bodies in possession of means
of removing or destroying the dangers.
Yarious methoda are at present adopted in
sending by wireless telegraphy reports which
relate to derelicts and floating wreckage in
the North Atlantic. One method is for ships
sighting the dangers to send reports to other
ships by way of warning, and for retrans-
mission to the shore. No charge is made on
anyone in connection with the ship to ship
messages, which are treated by the Marconi
Company as masters’ service messages.
Reports are also sent from ships addressed
to the Post Office Coast Stations, which
retransmit them to passing vessels and to the
Admiralty, Lloyd's and the Meteorological
Office, the only charge arising out of these
reports is the Inland tclegraph charge for
retransmission to Lloyd's. In the case of

messages sent from ship wd the coast
stations, specifically addressed to Lloyd’s or
steamship companies, a charge for the use
of the coast stationa arises, and is borne by
the addressees, together with the Inland
telegraph charge. Lloyd's have also to pay
the ship station charge. Reports are also
sent from His Majesty’s ships to the Naval
wireless stations and the military, or vice
versd. The extension of wireless telegraphy
on ships of the mercantile marine 18 an
additional means of safeguarding life and
property from the danger of floating dere-
licts which the committee have not failed to
realise, and it would be an advantage if the
steamers of the general lighthouse authorities
and certain outlying lighthouses and light-
ships could be fitted with wireleas telegraphy
to warn masters of sunken wreckage in home
waters. The co-operation which the com-
mittee would like to see between the British
Navy and the Mercantile Marine with regard
to wireleas telegraph communications is not
always practicable, owing to the difference
maintained between the wave length of the
commercial stations and those of the naval

stations.
™ . ™

Messages from Wellington, dated April
12th, reporting the arrival of the battle-
cruiser New Zealand, announced that * long
before she entered the harbour a message
of welcome, sent by the Governor of the
Dominion, was taken in by her wireless
installation.” The importance of this
achievement is not immediately evident in
the message, for it is an ordinary everyday
occurrence for communication to pass
between a ship and land long before the
ship enters harbour. But read in conjunc
tion with other reporta of the voyage of this
notable vessel, the remarkable work of the
wireless telegraph station on board soon
becomes apparent. When on her way from
South Africa to Australia, the New Zealand
was able to keep in simultaneous wireless
communication between the two continents,
enabling Lord Gladstone and Lord Denman,
the respective (Governors-General of South
Africa and Australia, to exchange greetings.
For a wireless message to cover the long
expanse of water between South Africa and
Australia with only one relay is an achieve-
ment which opens wvast possibilities in
overseas communication.

B



Tee WireLEss WoRLD

CARTOON OF THE MONTH

Wireless Terms [llustrated

II—Continuous Waves




Toae WirerLEss WorLp 79

Gold Coast Cameos

The Wireless Telegraph Station at Accra

Life on the (fold Coast.

Aecra.

recurring decimal—it goes on ever-

lastingly, but never quite accom-
plishes anvthing. This, at least, 18 the
general impression that strikes the luckless
wight whom fortune sends to that quarter
of the globe.

The establishment of a wireless station at
Acera, however, seems an earnest of better
things to come. Though not yet officially
open—the first message was one of congratu-
lation exchanged on Christmas Eve between
the Governor and Commander-in-Chief, Sir
Hugh Chifford, K.C.M.G,, aboard the s.s.
Falaba, and Major Bryan—the prospects for

P ROGRESS on the Gold Coast is like a

—— =

The Natives and Wireless Telegraphy. Scenes in
The New Station,

a public service are so promising that the
question of opening stations at Sekondi and
Coomassie i1s already under consideration.
Successful experiments, in fact, have been
condueted between Acera and Coomassie,
a distance of 130 miles through dense bush,
a portable set with two 70-ft. masts and a
valve receiver having proved highly efficient
for the purpose.

There is a big field for wireless telegraphy
on the Gold Coast ; in the service of many
industries in course of development it should
prove invaluable. In addition to its military
uses, the Acera station will prove of uneom-
mon service to shipping. The coast surf is

Accral: A Typical Strecl Scene
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at times so heavy that communication
between ship and shore is frequently im-
possible for lengthy periods, during which
business men ashore simply sit and fume to
the grave detriment of their health in such
an undesirable climate. Occasionally, too,
an incoming ship has to report a case of
vellow fever on board, and her officers being
forbidden to land under the cireumstances,
communication can only be carried out by
wireless.

The Accra Marconi station, which will be
worked by the Post Office, will be open

The equipment consista of a 5-kw. set
driven by an oil engine. No special features
distinguish the power plant. The prime
mover 15 a 5 h.p. oil engine, to which is
direct-coupled a 3-kw. continuous current
dynamo, having a pressure regulation swit-
able for enabling it to be used to charge the
accumulator battery of 54 cells. The motor
alternator consists of a continuous current
motor, designed to run off the accumulator
battery and to drive a dise discharger
mounted on an extension of its shaft. The
transformer 18 designed to afford a trans-

A Sailwrday Evening Shopping Scene al Accra

daily between 8 a.m. and 4 p.m., and at such
other hours as occasion demands.  Owing to
the plague of white ants, which demolish
evervthing in the nature of wood, timber 1s
used very sparingly in the construction of
the station. The mast is of steel, 200 feet
in height, and the building itself of concrete
bricks. The main aenal 15 of the umbrella
tvpe, the second being a twin wire tvpe
aerial. The length of the wave normally
trapsmitted will be 300 metres, but the
station is capable of transmitting waves
varying in length from 600 to %00 metres.

formation ratio of either 300 to 10,000 or
300 to 5,000 as desired.

Some clue to the lack of progress on the
Gold Coast is to be found in the attitude of
the seazoned old timers towards the new
arrivals, One thousand seven hundred l:.I-I]|1|'1
according to the latest census, is the number
of white men out of a population of 1,502,900
in the 80,000 square mile area of the Colony,
Ashanti and Protectorate, of which Acera 18
the chief town. Nor, with the sort of
welecome they get, are these numbers likely
to increase by leaps and bounds. The
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climate on the coast is notoriously * the
deuce,” though they express it at greater
length and with astonishing eloquence out
there. There goes a story, probably quite
exagperated, of a gentleman who came out
from foggy, vet salubrious, England to stir
things up on the coast. He observed on his

e =

Picking Palm Kernels on (he Gold Coast

arrival that the flags ashore—exceptionally
numerous they were, too, on this oceasion—
were all at half-mast, and was informed that
an official had died. Later a gloomy depu-
tation—the * welcome ™ committee—came
aboard and, standing at & distance to avoid
frar of contamination—so they ineidentally

let fall during their remarks—hinted that not
only had the official expired of fever, but
that scores of the inhabitants were doing
likewise. To this diplomacy they put the
credit that the threatened increase of one in
the white population never came about.
The discreet traveller, like the illustrious
Duke of York, of whom it 1s recorded about
his men that he marched them up, and
marched them down, and marched them
back again, returned whence he had come
as speedily as circumstances permitted.

The newcomer is regaled with stories of
death and burial in four-foot coffins, m
which bodies are doubled up, the actual
local economy being rendered necessary
from the fact, according to tradition, that
the trees on the coast are so short that it is
impossible to obtain more than a four-foot
length of wood from them. Initiated into
Coast life in this depressing fashion, the new-
comer feels it incumbent upon him in his
letters home to keep up the * agony.” 5o
the dog has got rather a worse name than he
ought to have.

A more serious barrier to progress in this
region is the lack of facilities for transport.
There is a Government railway covering the
168 miles between Sekondi and L{mmuaml:,
and a line over the 40 miles between Accra
and Mangoase is under construction. Some
progress is being made in road construction,
and there are now about 200 miles kept up
for vehicular traffic, and some 1,800 mles
maintained as tracks and bridle paths. The
work of cutting paths into the bush is slow
and difficult. émmmﬂniy trees are over
200 feet high ; some are over 400 feet high.
(Of the barrier that faces the roadmaker
Miss Mary Kingsley wrote : * In the light of
brightest noon the forest-wall stands dark
against the dull blue sky ; in the depth of the
darkest night you can see it stand darker
still, against the stars ; on moonlight nights
urld on tornado nights, when vou see the
forest-wall by the lightning light.s it looks as
if it had been done over with a coat of tar.”

There are in the Colany 1,424 miles of
telegraph line and fifty offices, and telephone
exchanges at Accra, Cape Coast, Sekondi,
Targuah and Dodowa,  But the difficulty of
laying hne through the bush is 1mmense
and militates against its extensive usc.
There are other disadvantages, too.  Alfred
Kinnear, the war correspondent, thus de.
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seribed the uncertainty of the field telegraph
sery ice during the Ashanti campaign :

“ Very frequently the line was * disturbed.’
A passing tornado, which in West Africa
consist of a hurly-burly of thunder, light-
ning, and the deluge, promptly created a
disturbance in the line of communication.
Perhaps a tree would fall and break the
cable, and, in any event, the electricians had
to count with one permanent foe—the
extreme humidity of the atmosphere and

und. To another and more humorous
foe they had also to look. This was a
muddle-headed superstition of the natives,
as well as a love of ° loot ' which forms so
deep a vein of native life. Whole lengths
extending from twenty to forty feet of wire
were “cut, and the matenal twisted into
bracelets and necklets for the decoration of
the dusky village beauties of both sexes, . .
This will account for the brevity of the
deseription given of the occupation of
Coomassie, as well as the surrender of its
King.”

Horses cannot live on the Gold Coast,

.-F,-
s ) ' :_l-."
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owing to the ravages of the tsetse fly. There
ig little wheeled trafhie, but the bicycle has
become quite fashionable. The general
mode of travel is by hammock, and there is
nothing more picturesque than the stately
rogression of a heavy man swaying gently
]I:T-etween the bending p};}!e-u whlch{tram from
the shoulders of i:ua team of dusky carriers.
Most of the work of transportation—indeed,
the bulk of the work of any kind—is done by
women, and everything is carried on the
head. Send your “ boy " for a bottle of
whisky—a very popular “food " on the
West Coast—and he brings it back on his
head ; on the road to school the youngster
carries his slate on his woolly eranium.

A little digging or some dilatory carpentry
is the utmost effort to be got out of the native
as & rule. He loves the lazy life, and, living
in a hut little better than a shed, contrives to
earn about 1s. 6d. a day and live at the rate
of 58, to 6s. a month, Gin and his wives are
his chief diversions. Gin 18 plentiful, and
wives are to be had from £5 upwards,
according to the age, position and state of
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the black oirl to be taken in wedlock. The
Fantee of the Coast 15 excrociatingly funny
as a dude ; he is somewhat of a quick-change
artist, too. He comes to work in European
clothes, a pith helmet, and an umbrella to
keep off the sun ; on quitting work he dons
a loin cloth and a broad smile. He is an
expert at theft, and has a distinet partiality
for bicycles, lead and clothes. He is, more-

over, a master of terminological inexacti-
Lying is as ingrained in him as thirst.

tude.

has to be kept on him. The law is ad-
ministered by District Commissioners, who
are Europeans, and they, in the absence
of other responsible Government officials,
assume various administrative duties, The
District Commissioners preside over courts
which deal with petty offences, but in the
courtsa the judge is assisted by a jury of
natives. The native witness will lie with
the facial innocence of a Reynolds cherub,
but his toes betray him. They are con-

Engine and Generator

Reminiscent of the French-while-vou-wait
books of our youth, he will excuse a dav’s
absence from work (and there are many, for
he is a work-shy individual) on the plea that
his ** mother's sister’s aunt died,” or is
dying ; and when reproached for making
use of his distant relations in this fashion,
will solemnly assure you: * Me no [,
pasaa.

So frequently does the native stray from
the paths of rectitude that a very sharp eve
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stantly on the move as he lies stalwartly,
and judge and counsel watch not his
eves but his toes. The witness box is
built to facilitate this, for * so prominent
a part do the toes play in the search after
truth,” says one writer, * that the witness-
box, from the feet to the knees of its occu-
pant, is constructed open,” and adds that
as a preliminary to an orgy of Iving he takes
the oath by heating two pieces of iron
together, remarking : ** If I tell a lie, I go
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in bush, and snake bite me, [ die. T tell lie,
2o in canoe, aud [ die. 1 tell e, what I eat
poison, [ die.”” Butin a]nte of it all he, like
the light that lies in woman's eyes, hea-, and
lies, and lies.

The native rather EI]]G}'!! a period of prison
—it is 80 restful. That prison has no terrors
may be guessed from the story of a warder
W hu became inebriated while in charge of two
prisoners. He managed to get them to the
gaol, when he discovered that he had left his
gun behind him. One of the prisoners

Portable Rﬂ:uwﬂg Sef af Coomassie

In the centre 15 Mr. Geary, Cluef Engincer of
the Gold Coast Telegraphs, with Mr. J. Robertson,
Telegraph Instructor, on the right, and Mr. C.
James, the Marconi Engineer in Charge, on the
left. The natives were engaged on mast work.

promptly guarded the warder, and the other,
doubtless with some little glee (for the native
18 not allowed a gun, and a white man 1=
liable for a £20 fine if he sells him one), went
back for the weapon. On returning, the
trio found to their dismay that the gaol was
locked. []ljll;,ll11f't the native Pllmhml over
the wall—and was later summoned for
breaking into prison! He took his punish-
ment in the hght of a summer hohiday.

The native bov rather fancies himself as a
voealist, a * gft " that has been * developed ™

under the tuition of the missivnaries. The
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but it was rather too much when a voung
“blood” who had been engaged in the
wireless station on the erection of the masts
celebrated their completion by climbing
aloft and bellowing hymns, interspersed
with variations of *‘ GGod Save the King.”
“ Patriotic, but irritating,” was the only
balm to his soul after the violent reception
with which he met when he set foot on the
ground again. The native, as a rule, has
more respect for the wireless, believing that
by some witcheraft the wind brings the
messace until the wires eateh it.

Snakes, scorpions, hymnas, mosquitoes,
flying cockroaches and sandflies complete
the happy family amongst which the Euro-
peans live, and of whose presence they are
constantly and unpleasantly reminded.

Thursdays bring a varation in an un-
commonly dull daily menu, for the incoming
steamer bnnga rhnp in the form of
nfngemterl butter and other delicacies ;
palm oil * chop” which is a special dish
reserved exclusively for Sundavs. The Glold
(oast Leader, a sheet due wholly to native
enterprise, provides the colony with break-
fast-table topics day by day. Bevond that
there is little to encourage one to live.

The last bolts on the Accra mast were
fixed by the Postmaster-General, Mr.
Somerville, Mr. Crewe, Mr. Rolkstein, Mr.
Micklewright and operator Miles,

The following letter, dated February 10th,
was sent by Mr. J. Somerville, the Post-
master-General of Acera, to Mr. C. James,
the engineer in charge of the construction of
the station :

I have the honour to inform you that
the wireless station at Accra erected by
vou has been inspected and passed as in
every way satisfactory.

(2) I have to congratulate you on the
efficient way the work has been done and
especially on the way yvou have overcome
the numerous difficulties that are in-
cidental to earrving out work in this
country.

(3) I regret the delays that have
oecasioned your staving in the country
much longer “than was originally expected.
[ should perhaps mention that  these
delays arose from  eircumstances over
which vou had no control.

(1) [ offer vou especlally my  con-
gratulations on having erected the mast
with unskilled native labour without any

- L U e
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A Visit to Macedonia

During the Balkan War
By B. St. 1. S.

The Author has recently returned from a tour through Serma and parts of Mace-
donia in Servian occupation. He describes his experiences and vmpressions.

COUNTRY in a state of war pre-
Auntﬂ features of absorbing interest

to the wisitor, and Servia i3 no
exception. Having just returned from a trip
in Servia, and parts of Macedonia in Servian
occupation, perhaps I may be permitted
to record some casual impressions of the
country, and of the attitude of a people at
this supreme crisia of their destiny. It is
certainly appropriate to do so in TrE
WireLess WorLn, because one of the things
that interested me most was wireless tele-
graphy. 1 had heard a good deal about
portable wireless telegraph apparatus for
miﬁtur{ purposes, hutﬂnﬂ never seen this
marvellous invention as it is used during
war time until I encountered’ a Marcom
station at Nisch.

This history and character of the people
of Servia are epitomised in Bel , the
seat of the Government, which would be
impressive even to the casual wvisitor in
times of peace. This city affords an arresting
contrast to the great European capitals. It
does not offer the pleasures, the refinementa,

the luxuries of the latter; it gives us no

picture of great sections of the community
Eming their d.n{: in idle amusements. The

uildings may be crude, yet no man who
had eyes to see and ears to hear could doubt
that he was in a city of real men. Belgrade
impresses the visitor as & city of simple,
hardy, strong people, building up a national
life amid incredibly difficult eonditions, and
working out their destiny with patience and
courage hardly ever excelled.

Here the existence of a state of war 18
evident only in the national spirit and the
return of the wounded ; it is on the journey

from Philippopolis onwards to Adrianople
that the havoc of war is most notable. The
railway route from Nisch till Phili‘ppu‘}mﬁu
is reached is comparatively devoid of incident.
On the other hand, the journey from Nisch
towards Kumanova and Uskub, which form
the centre of the second zone of Bervian
operations, is full of dramatic interest. Even
Nisch, old frontier town in Northern Albania,
is & seething camp full of wounded being
taken back to Belgrade, while the very air is
pungent with the odour of iodoform. Ox
wagons for transporting provisions come
pouring in from the country side, some laden
with wheat and maize, others with oats, rye,
and tobacco. Sometimes great vats of wine
(a peculiar brand, made from a species of
prune grown in large quantities round about)
and wagons filled with barrels of brandy
rumble heavily along, while occasional herds
of swine and goats are driven in from the
country side to replenish the commissariat.
Fat goats and pigs they are, too, for beech
forests abound in Servia, and throughout the
Balkans generally, and the fallen beech nuts
give a rich pasturage to the livestock who
are allowed to roam at will and nose out the
fallen fruit.

But travelling is awful—worse now than
at the beginning of the war, and then it was
bad enough. A journey, which in the
ordinary course of events would have taken
twelve hours cannot be timed to fimish under,
possibly, two davs—perhaps three, The
country side is entirely deserted, and prac-
tically the only signs of human occupation is
to be found in the sentries who, at regular
intervals, guard the entire railway route.

The whole region is chiefly given up to
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agriculture, except in the more mountainous
districts, and even here the low slopes of the
hills are prepared for cultivation, usually for
vines. But now everything is in a state of
chaos ; the fields are neglected for want of
overseers, and the women, who act as
labourers, have not the heart to continue
their work. As a matter of fact, numbers of
them were at the time I visited the country
with their husbands at the front, and to a
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covered everything; it got in the eves of
the traveller and made them smart and
tingle, while it burnt the throat and parched
the lips and mouth ; nor could the torment
be assuaged by drinking, for water, and in
fact every beverage, was practically un-
procurable.

But the fertility of Albamian soil is
remarkable ; wherever the surface of the
ground has been scratched with the primitive

A IS5-kw. Mun:um E'ar.t Srul‘mn af Nl.ﬂ'_h in cnmmumrmfmn ml‘h i1 .gl‘u.fmn af .ﬂmaﬂer type
af Uskube 160 kifomelres

large extent the transport work and the
commissariat were in their hands.

Owing to the augmented traffic, and the
passing and repassing of innumerable and
heavy vehicles, the roads, which are generally
constructed of beaten Lhw instead of being
properly metalled with stone, have been
pounded into mud, often knee-deep in
places.

At the commencement of war everything
was dried up and parched by the summer
heat, and the present quagmire was then
nothing but a maelstrom of dust. It

instruments in use amongst these primitive
people it yields abundantly crops of wheat,
maize, and tobacco. It is a pity that more
up-to-date methods of cultivation cannot
be introduced. Attempts have been made
in this direction by foreigners, but the people
seem to be unable to appreciate these advan-
tages, and the only incident of the employ-
ment of modern methods that came to my
notice was the discovery of an up-to-date
threshing machine in the courtyard of a

Pasha's house, which had been recently
evacuated, The chances are this man was
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an Albanian—possibly an emigrant from the
south—for the southern Albanians are an
extraordinarily clever race,

But the Balkans as a people, and amongst
these must be included ‘the Montenegrins

I-5-k.w. Station at Uskub with Surgeons of
the British Red Cross Confingent

and Servians, are not an economical lot ;
they only pay sufficient attention to agn-
culture to secure a sufficiency for their
immediate needs, with the result that only
about three-fourths of the land 15 cultivated.
This 18 due, not so much to their indolence,
a3 to their restlessness. They have this
characteristic with the Montenegrins ; all
the vices and virtues of a border tribe, they
are hardy, courageous, and, in a clumsy way,
strategists,

There is nothing about the Serb to suggest
military efficiency. For the most part these
improvised soldiers are clad in rough and
ready-made uniforms. Some are provided
with military boots, but many wear only
native-made mocassins, and all have their
trousers tucked inside their socks.

But the war has brought out all the finest
qualities of the race. They have stuck to it
in spite of vast and overwhelming difficulties,
which would have struck terror into a [l."ﬂ.ﬂ-
hardened race. Their food supply has
scarcely been sufficient to replenish the
exhausted energy caused by the fatigues of
war. Under favourable conditions each
man gets a kilo loaf of bread, but such bread
18 of a very low quality—nothing more than
a mixture of ; flour and rye. This 15 aug-
mented by eight grammes of meat, and, what
is perhaps of still greater advantage, soup
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can generally be obtained from the canteen.
This 18 most necessary, for some hot nourish-
ment does more than anything to increase
vitality, and so counteract the cold, which
is very severe, especially at night, because
it is often accompanied with heavy rainfall,
and consequent humidity.

At Vrania the country becomes more
mountainous, and continues so until Uskub
1s reached. This, no doubt, accounts for
some of the Servian successes, as the difficult
nature of the country, affording greater scope
for guerilla warfare, equalises the chances
of invader and defender, and makes the
outcome of success less dependent on general-
ship. Buch a statement must not be taken
too hterally, for clever handling of troops
and strategic manmuvring have played a
most important part in bringing out the
present results, but it must not be forgotten
that a great part of the Servian army is
composed of raw recruits, and these, though
honest and obedient, and with a ecertain
aptitude for the game, are at the best only
a poor substitute for trained material. When
to this is added the fact that Vrania and
Uskub and Kumanovo are all of them
strongly fortified and garrisoned positions,
the victories of the Servians in this campaign
must be looked upon as little short of mar-
vellous.

Perhaps the secret of their success is the
fact that the war appeals to the populace in

Servian Nafional Dance

two ways ; it 1s to them not only a war of
national aggrandisement, but also a religious
crusade, in fact there is little doubt that it
is this secondary view of the case which
appeals most strongly to the lower classes.
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They are not as a whole a religious people,
but they are intensely conservative and
impressionable, with a tendency to super-
stition. Furthermore, the history of their
church 18 wrapped up with the history of
their nation. When the past history of
Servia and the national pride of the Servians
18 remembered, it 15 easy to understand the
rejoicing that took place when Uskub was
captured.

This little town is all the world to Servia.
For centuries it was the capital of her Tsars,

guard over the city. The craggy heights
come out sharp against the sky line, while
their base is hidden by thick woods of beech
and fir. I know not what condition prevails
now, but a few weeks ago the heights were
covered with snow, and the effect was awe-
inspiring beyond words. Through the valley
runs the Roman aqueduct, which remains
from the days when Scuppi was a town of
some importance and considered worthy of
the patronage of Justinian. This 18 what
Servia has regained for herself. Uskub is of

r

A, scene in the Nafive Market, [Fskuh,

and it was a sad day for the little Balkan
nation when, in the fourteenth century, the
Turks, after the capture of Constantinople
in 1345, overran the whole of the Balkan
Peninsula, occupying town after town till
Servia's capital was forced to acknowledyge
Turkish rule. Uskub is situated on the left
bank of the River Varda, at the foot of a
wide wvalley dividing the ranges of Shar
Planina and Karadagh, and its position is
most picturesque. As one looks out from
the old citadel, the surrounding hills seem
to close herin like Nature's bulwarks keeping

A Bulgar Peasant girl.in gala costume is

selling nalive pollery

great strategical importanece, for here is the
junction of the raillways between Nisch and
Mitrovitza and Salonika. The command of
a railway is always a matter of supreme
importance in modern warfare, for, as Lord
Kitehener, who has probably more experi-
ence of raillway warfare than any soldier
living, has laid down as axiomatic, ** there
18 nothing more difficult permanently to
destroy than a raillway.” Of course this has
not been accomplished solely by the efforts
of raw recruits or an enthusiastic peasantry
These have only been made use of by the
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Bervian army to accomplish their purpose,
and it goes without saying that the SBervian
ahnﬂmg army 18 com of very different
material. It is highly trained and efficiently
equipped, and stands next to Bulgaria in
this respect. For instance, its artillery is
estimated to consist of 228 quick-firing field
guns and 36 quick-fiing mountain guns,
besides a fair ntmk of older weapons, which
are held as a reserve.

But I was told that Servia, when preparing
for war, included among her purchases four
Marconi wireless stations. Before the pur-
chase was completed trials were made of the
apparatus at Belgrade. The stations were
all of the latest ble wagon t and
were scheduled to have a range of 150 klo-
metres over normally flat country, although
I was informed that during the campaign
they often established communication over
a distance of more than 160 kilometres, and
on one occasion there was a mountain range
of between 1,400 and 1,800 metres between.
The preliminary tests were made as severe
as possible, and included a trial run of 100
kilometres over a truly eastern type of road
—that is to say, no road at all, {P: & series
of ruta and ditches, with here and there a
boulder to negotiate. This was in order to
ascertain the durability of the wagons, and
the security of the wireless apparatus inside.
The results, however, were entirely success-
ful. The interest taken in these trials was
truly remarkable, and it was necessary to
post sentries round the apparatus to keep
the curious country folk at a distance.

The stations were taken into immediate
use, and the Servian soldiery showed a very
intelligent comprehension of the methods of
erection and the working of them. So much
80, that within a week of their arrival the
corps who had charge of them were able to
erect and dismantle them without the
slightest difficulty. This speaks volumes
for the simplicity and quality of the
npparntua.

There 18 one rticularly interesting
novelty of the new stations. This is an
ingenious arrangement which enables the
operator to send on three different waves
without stopping to make any adjustments,
the whole transmitting apparatus being
automatically adjusted to a different wave
by the movement of a switch. A receiver
connected to another three-way switch,
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enables the man at the other end to read the
message quite aa easily.

A simple analogy would show this clearly.
Suppose 8 man could only read a messa
from & white lamp, whilst another conld read
white, red and lamps in indiscriminate
order, the man capable of reading all the
coloured ]nu;ﬁr would get the message,
whilst the o man would only get dis-
jointed words, utterly meaningless. The
importance of ‘such an arrangement, where
secrecy is required, is very obvious.

It was hjf means of wireleas telegraphy
that the foundation of an autonomous
Albania was announced to the world, when
on November 12th, 1912, the flag of a new
nation—the black spread eagle on a red
Emun-:i.——wu hoisted over the Government

Idings at Durazzo. But perhaps to the
general public its most important use was ita
service to the war correspondents. Much of
the news that would have otherwise been
censored—and the censorship has been
rigorous to the last degree—was passed
through to various papers by a roundabout
ruut-e of wireless telegraphy, chiefly by means

stations. Such was the means em-
1:|l1ur_7'ec{l by the well-known war correspondent,
Mr. Donohoe, who telegraphed important
despatches to the Daily Chronicle through
the steamship Dacia, and the Daily News
correspondent, who made use of the Prin-
cipesa Maria for the same purpose.

But now the war seems to be almost over.
There is a general feeling that things have
gone far enough, and all the belligerents are
tired out. How matters will finally be
settled, it is difficult to predict. However
this may be, one thing the writer does know,
and that only too well, the correspondents
and hangers-on in the campaign are wearied
out. The game is plajrmfm out, and peace
alone can alleviate the wide- sprga.d havoe
and misery which are the wages of war.

Cost oF Magrcoxr Commirree.—Mr,
Robertson (Parliamentary Secretary to the
Board of Trade) in reply to Sir J. D. Rees,
stated in the House of Commons at the
beginning of April that he understood that
the cost to date of the Select Committee on
the Marconi Contract chargeable to the
House of Commons Vote was approximately
£970, and to the Stationery Office Vote
£1,100,
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Adrianople and the First
Wireless Siege

HE Siege of Adrianople will go down

I in history not only as a fine example

of gallant defence by Turkish
soldiers against the attacking armies, but it
will secure a special niche because there, for
the first time in warfare, wireless telegraphy
played a notable part in aiding the brave
defenders of the besieged city.

We are not yet able to give our readers
the whole story of an event to which belongs
the unique distinction of signalising the
““ first wireless siege,” but we know sufficient
of the experiences of the garrison to warrant
the belief that the storv, when it is told, will
be one of absorbing interest.

It is impossible not to contrast this siege
with others of which one reads in military

history, or which are within recollection of
persons who are with us to-day. Such a
contrast emphasises the advantage which
Adrianople enjoyed when compared, say,
with Paris, during the last siege of which the
city was only able to maintain communi-
cation with the external world by means of
balloons and carrier pigeons. Sixty-four
balloons ascended from Paris durnng the
siege of 1870-1871. Two of these were blown
out, to sea and were never heard of again ;
several on their descent were taken by the
Prussians, and a good many were fired at
while in the air,

Adrianople was not dependent upon this
unreliable means of communication, however,
for, through the medium of a Marconi station,

A View of Adrianople
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the Government at Constantinople was kept
in touch with all that d in and around
the city. Than SBhukn Pasha, who with his
gallant Turks kept his flag flying over
Adrianople during one hundred and fifty-
three stubborn days, no man knows better
the value of, and the consolation afforded
by, a wireless equipment.

With the portable wireless station, the
only one with which Adrianople was equipped,
Shukri Pasha had means of daily com-
munication with the capital. Situated on
the hill by the clock-tower, & prominent
point in the besieged city, the little station
did its work well, and encouraged the com-
mander in a wonderful defence that first
aroused the astonishment and then won the
admiration of the whole world. Constanti-
nople was kept oconstantly informed by
wireless of Adnanople’s losses during the
bombardment, and it was with a g of
regret that, on the final assault, when the
daily allowance of bread in the city was
estricted to less than four ounces per head,
made of millet, with a little barley and an
admixture of cinders, one read the Lion of
Adrianople’s last message determining, ere he
surrendered himself and his army, to blow
up the wireless telegraph station.

The Institution of Electrical Engineers
will hold a summer meeting in Paris com-
mencing on May 20th. Among those who
have promised papers is Commandant
Ferrié, whose subject will be wireless

telegraphy.

At the regular monthly meeting of the
Institute of Radio Engineers, New York, held
on March 5th, Dr. L. W. Austin, of the
National Bureau of Standards, Washington,
in a paper described some experimental
experiences of his recent work on ** The
Variation with Frequeney of Condenser
Resistances.” The Institute of Radio
Engineers, which was formed by the con-
solidation of the SBociety of Wireless Engi-
neers and the Wireless Institute, is now
well on in its second year. The member-
ghip is still growing rapidly, and meetings
are held on the first Wednesday of each
month at the Colombia University.

.

PRIZE STORY COMPETITION
FOR NAVAL WIRELESS
TELEGRAPHISTS.

Two essentials that are required to tell
a good story are picturesque descriptive
powers and vivid imagination. Those who
are familiar with many of the naval *“ yarns "
that are current need not be reminded that
the officers and men of His Majesty’s Navy
are not devoid of these gifts. With a view
of encouraging naval wireless telegraphists
to display their talent in this respect, and to
give their colleagues in the naval martime
services the benefit of their experiences, but
not of a technical nature, we have decided
to offer a prize of £3 3s. (three guineas) for a
story entitled :

“Tae Lire oF o NavarL WIRELESS
TELEGRAPHIST."

This story should deal with the conditions
f service and relate any interesting episodes ;
it should be about 2,000 words in length,
and should be accompanied by suitable
photographs.

The manuscript should contain the
name and address of the author, but a
nom-de-plume may be used for publica-
tion. The story wluch obtains the prize
will be published in The WireLEss WorLD,
Manuscripts and photographs should be in
the hands of the Editor, Tug WIirRELEsS
WorLp, Marconi House, Strand, London,
W.C., not later than June Tth.

The Share Market
London, April 23rd,

Business has been restrained during the
past month by the delay in bringing about
a ceasation of the hostilities in the Balkans.
The prices of the various Marconi issues
to-day are: Ordinary, 4,%; Preference,
3% ; Canadian, 15s. 6d ; Bpamsh, }§;
American, 1},
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EthcienciesinWireless Telegraphy

By W. H. ECCLES, D.Sc., M.LE.E.

Below is the first portion of an article in which efficiency coefficients are sketched

and defined. [ v3 poinded out that the transformations that are undergone by the

eneryy supplied to the transmitling plant by the time that it ig converted info vibru-

tion of the operalor's ear-drum are so numerous thal in order lo estimale the

efficiency of the signalling process as a whole the transformations have to be
Sollowed out in each system separately.

HE efficiency, electrical or mechani-

cal, of any machine or process is

usually defined as the ratio of power
utilised to power expended. This mode of
reckoning efficiencies has to be abandoned
when, as in the study of the processes of
wireless telegraphy, there is enormous
and unavoidable contrast between the great
_power used at a sending station to make a
signal and the minute power that reaches
the ear of the receiving operator. More-
over, the transformations that are upder-
wone by the energy supplied to the trans-
mitting plant by the time that it is, in part,
converted into vibration of the operator’s
car-drum are so numerous and so different
in the different systems of radio-telegraphy
that in order to get an estimate of the
efficiency of the signalling process as a
whole the various steps of the transforma-
tions have to be followed out in each
system separately.

EsTiMaTING EFFICIENCIES.

Thus, in order to study the question
svientifically, we are compelled to estimate
the efficiency, and to introduce the efficiency-
coeflicient, at each step of the transformation.
In & spark set, for instance, if we start with
the power to the transformer, we have then
to trace out in order the power to the
spark-circuit, the power to the antenna,
the power to the waves, the power to the
recelving antenna, the power to the de-
tector, the power to the telephones, and the
power to the ear, and finally we arrive with
a plethora of * efficiencies.”

We will proceed to trace the power
through these steps. For all aystems a con-
venient starting point i8 that where the
essentially * telegraph " part of the plant
joins up to the machine or the mains that
supply the station. Different systems of
radio-telegraphy require different supply
currents—a Poulsen arc requires direct
current at, say, 600 volts; a spark plant
requires alternating current at perhaps 200
volts, with a frequency of 50 ; and, whether
the power can be bought from outside the
station, or has to be generated by steam in
the station buildings, we must take a point
just behind the metering-point in the first
case as the beginning of the plant essential
to the particular system under consideration.
As the processes the energy passes through
are 5o different in different systems, we will
first take, for the sake of definiteness, a
typical small spark station, and we will
vuthne the stages through which the energy
passes in its journey from the mains to the
receiving operator’s ear.

IN A SPARK STATION.

In & spark station the alternating current
supplied is raised to the voltage required
for sparking by means of & commercial
transformer. The high-pressure current in
each half-cycle charges the bank of con-
densers up to the Bimrkiug P.D., thereby
storing energy in their dielectric in the
electrostatic form—i.e., the magnetic energy
in the iron of the transformer becomes
clectric energy in the glass of the condensers.
The spark-gap at last breaks down, and the

C
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condensers discharge through it with oseil-
lation. In the charging process there are
losses in the windings and in the ivon of the
transformer, and in the oscillating stage
there are losses in the resistance of the con-
ductors, in the glass of the condensers, and
in the spark-gap. The first two can be
reduced to insigmificance, but the energy
lust as heat, etc., in the spark is inevitably
a large proportion of the whole energy of
the train of oscillations.

Passing on, the oscillations in the primary
are found to induce similar currents in the
secondary (1.e., the aerial) cireuit to an
extent which is dependent on the coupling
between the two circuits. In any case, if
the spark is kept going steadily, power is
drawn steadily from the supply, passed on
to the antenna, and disposed of by the
latter. We may define the EFFiciexcy or
GENERATION OF ANTENNA OSCILLATIONS as
the ratio

Power delivered to antenna

Power supplied to transformer

Now the question anses, How does the
antenna dispose of the energy delivered to
it ! It disposes of it in three ways : in the
first place usefully in making electric waves
whicf travel outwards from the antenna :
secondly, wastefully, in generating currents
in the earth around the antenna; and
thirdly, also wastefully, in producing joulean
heat in its own substance. The quantity
of the energy disposed of in these three
ways may be taken as proportional to the
square of the amount of current; and by
the defimition of the term ** radiation
resistance,” we may say that the proportion
of energy used in wave-making (which is
the true function of the antenna) to that
spent in joulean waste is equal to the ratio
of the radiation resistance to th» ohmic
resistance ; and thus, we may define the
Rapiation ErricieNcy oF ANTENNA as the
ratio :

Radiation resistance
Total resistance of antenna

The useful emergy is now carried away
from the antenna in the form of electro-
magnetic waves. If the energy despatched
from the antenna in a defimte small period
of time be considered, it is easily seen to
become distributed over a space which
increases with the distance from the antenna.

Tueg WireLEss WoRLD

Besides this dispersion, it may, as it goes,
suffer absorption in the air, and in the
surface of the land and zea ; and finally, the

rtion of it which arrives within the absorb-
ing range of the receiving aerial is absorbed
and produces oscillations in that aenal.

0Of course, only & very small fraction of
the energy dispatched from the transmitting
antenna reaches the receiving antenna ; and
if we were to reckon the efficiency of trans-
mission by estimating that fraction, we
should arrive at & figure of the order of
10-14. This would be an absurd way of
reckoning the efficiency of transmission.
It is therefore better to adopt some such
definition as: THE E¥FiciExcy ofF PrRopa-
GATION in any particular case is the ratio :

Actusl mean energy density near receiving
antenna

Mean energy density in the same region

if absorption did not occur between the
stations

The receiving aerial has oacillations exeited
in it by the waves, and this is equivalent to
an absorption of energy from the waves.
If the receiving a]%)pu.mtuﬂ has the same
natural period of vibration as the incoming
waves (i.e., shortly, if it ia ** in tune ™ with
the waves) the energy absorbed will be
greater than if it were * out of tune ” with
them. This leads to the conception of an
* efficiency of resonance.” But supposing
the receiving antenna to be in perfect tune
with the waves, we have to remember also
that the resonance-effects are more exalted
with undamped waves than with damped
waves. Thus, in order to define the re-
sonance efficiency of a given antenna for a
given kind of damped wave, it is best for us
to imagine the sending antenna caused to
emit first the given damped waves and
afterwards waves of pure sine-form, with
equal powers ; and then to suppose for the
sake of argument that the efficiency of
propagation is unity, and dn!:mE the REeso-
naNCE EFFICIENCY as the ratio:

Energy absorbed from the damped waves
during a large number of trains

Energv absorbed from the pure sine-waves
in the same time

It is especially important here to keep in
mind the proviso that the pure sine-waves
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- imagined for the sake of the definition are
despatched from the same antenna with
the same average energy-rate as the damped
waves under examination.

The energy absorbed by the receiving
antenna 18 now in part passed across the
coupling coils to the detector ; but only in
part, for some of it is dissipated by the
antenna resistance. Here again the total
amount of resistance can be divided into
two parts—radiation resistance and ohmic
resistance ; that is to say, some of the energy
is re-radiated, and some of it is dissipated
in joulean waste. It is precisely because
some of it is re-radiated that the well-
known law arises that the absorbing power
of an antenna is proportional to its radiating
power. Here again an efficiency might be
introduced, but it is8 good enough to repeat
the mode of treatment already adopted, in
the analogous question connected with the
transmitting process. That is, we lump
together all the processes intervening be-
tween the absorption of the energy from
the waves and the delivery of the emergy
to the detector, and we define the Erri-
UVIENCY OF THE ANTENNA AND ITS ASS0-
vIATED REcEIVING Circurts as the ratio:

Rate of energy-delivery to the detector
Rate of energy-absorption from the waves

Although we have not yet finished the list
of efficiencies to be considered, it is well to

use in order to notice a convenient
coeflicient which arises if we look broadly
at the whole process of the transmission of
energy from the transformer-secondary to the
terminals to the detector. This coefficient
may be called the Over-arn Hicu-Fre-
QUENCY ErFiciency. It includes efficiency
of generation of oscillations, the radiation
efficiency of antenna, the efficiency of pro-
pagation, the resonance efficiency, and the
efficiency of the antenna and its associated
receiving circuits ; and it is, in fact, the con-
tinued product of all five.

To resume, we know that the energy de-
ivered in the form of oscillations at the
detector terminals is converted by the phy-
sical of the detector into direct
current, which passes to the telephones.
The
called the Derecror Erriciexcy., In the

roportion converted is, of course, -

telephones this direct current uces
sound, which affects the ear of the operator.
Thiz is the last purely mechanical link in
the long chain of transformations of energy
involved in wireless signalling. We may
define the EFriciency or THE TELEPHONE
Rece1vER as the ratio :

Rate of energy-emission as sound
Rate of energy-delivery to telephones

The magnitude of this efficiency depends,
of course, both on the construction of the
telephones and on the character of the

ulses which it receives. Last of all, we

ve to take into account the magnitude
of the sensation produced in the telegraph-
operator’s brain, as a proportion of the
energy of the sound-waves from the vibrating
diap. of the telephone. This is a phy-
miological matter, and all we need notice
asbout it is that this efficiency depends
greatly on the pitch of the note used in
musical sparks, and, of course, also on the
average keennesa of hearing of the operator.

The efficiency coefficients briefly sketched
and defined above must now be discussed
gersaftim. To many of them wvalues may
roughly be assigned which are different for
different systems of wireless telegraphy ;
and in this way we may gain & notion of
some of the points of strength and weakness
of the various systems.

It is necessary to point out, however—and
the reader ought to keep in mind the fact—
that mere efficiency is not a dominating
criterion of the practical or even economic
value of a system. It might happen, for
instance, that a system which was very
efficient in our sense of the word would be
very inconvenient or slow in operation, or
might be expensive in installation and in

renewals.
(To be continued.)

The Compagnie de Télégraphie Sans Fil,
in Brussels, has just been transformed, and
under its new shape will in future be known
as * Société Anonyme Internationale de
Télégraphie Sans Fil.”
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The Molecular Structure
of Insulators

By H. M. DOWSET

The Author examines the molecular structure of cerlain insulators with a mew
of determining the properties of imm of such substances as mica, porcelain
or e,

THE average electrical engineer looks

upon & pilece of mica, porcelsin or

ebonite with a certain amount of
friendly respect, for they are insulators,
whereas he is a conductor, and many a time
they may have stood l:rel:ween him and a
coroner's inquest. But as a rule he knows
very little about them. What gives these
substances the property of insulation 1
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We may find an answer to this question
if we examine their molecular structure.

In the course of a series of very interesting
lectures recently delivered at the Royal
Institution, Sir J. J. Thomson described the
atom as consisting of a spherical positive

nucleus A, surrounded by a moving belt of

equally lpﬂﬂf‘d free electrons or negative

chargea B. It is the motion of these free
electrons which constitutes an electric
current, and conductivity is the property of
transferring them from one atom to another.

In & good insulator, therefore, this inter-
change does not take place.

The atoms of the inactive gases, Helium,
Neon, Argon, Krypton and Xenon, are not
supposed to have any free electrons, but all
other insulating elements have either (1) a
very tight lmlg of them, or (2) the atoma
are well spaced a 8o that their mutual
action tending to free each other's electrons
is weak.

Sulphur is an example of the first clasa.
In its amorphous state with its atoms
fairly close together it has a resistivity of
410" or 2108 that of copper. This
figure is so large that if it were not for its
chemical activity one would be inclined to
think that sulphur could have no free
electrons.

Selenium is similar to sulphur. Measured
in the dark, its resistivity is 2 » 10'® or 1052
that of copper.

The vapours of the good conducting
metals and all gases are examples of the
second class. They are all insulators.

Aromic GrouriNGa,

If now we consider the effects of atomic
groupings on insulation, we have to note that
the free electrons in the molecule of a
simple element, or in the molecule of a
compound, are sup to be the chemical
bonds which hold the atoms together. They
are therefore less free in this state, and for
this reason the molecnle ia a better insulator
than the atom.



08 Tee WirELess WorLD

—_— ———

In fact, conductivity in liquids and
involves a breaking up of the molecules
before it can take place.

We next pass to molecular groupings.
The molecules may either assemble, each
one independent of the other, when the
substance is said to be amorphous, or they
may sssemble in a number of independent
groups, or they may all pack close together,
each one as it were g-aanng into the other.
The substance then is erystalline and has a
definite structure,

Although there are many good insulators,
such as mica and quartz, which have a
structure, the structureless state, indicating
molecular independence, is essentially that
which gives best insulation.

When sulphur is changed from the amor-
phous to the crystalline state its insulation
falls.

The change is much more marked with
silicon. As an amorphous brown powder it
is a good insulator, but the steel grey crystals
are conductors.

Again, selenium in the dark is an insulator,
but when exposed to light it receives a
structure, and becomes a conductor.

One of the hest insulating materials is
rlaza. The whole aim of its manufacture is
to ensure that it shall be structureless.
(3lass is composed of a number of substances
which are not chemically combined, but are
in mutual solution. Ordinary window glass,
for instance, consists of sand, limestone,
anlt cake, and a few auxiliary substances,
silica and lime predominating.

In Liquip SoLuTion.

Now, in & liquid solution the molecules of
the different substances diffuse evenly all
through the volume as in & gas. Each
maolecule is as well separated from molecules
of its own kind as it can possibly be, and
there is no structure. Such is the case when
glass is molten. The whole effort of the
manufacturer is to retain this state when
the glass solidifies.

As the temperature of the liquid falls, one
constituent tends to solidify hefnrc anﬂther.
a3 their freezing points are not all the same.
This tendency must be checked, otherwise
the material becomes crystalline.

The manufacturer, therefore. at a certain
stagze of cooling chills the solution rapidly,
sy that the particles of those substances
which solidify first have no time to move

together through the resistance of the
liguid before the whole is solidified.

The congealed solid, therefore, has its
molecules in the same relative position as
when the material was in the liguid state.
It remains a perfect mixture, and it is this
discontinuity of similar substance which is
principally responsible for its high insulation.

Glass can be made from a large variety
of substances. Even the best conducting
alements can enter into its composition and
contribute to the production of a good
insulator, simply due to the way their
molecules are arranged in the matenal.

The different kinda of glass mnaturally
show different degrees of insulation, accord-
ing to the resistivities of the elements
composing them. Those containing silica
and lime are the best, having &8 maximum
resistivity of 2 » 1004, while those containing
lead or alkali are the worst. What is known
as conducting glass is very rich in alkali, and
has a resistivity of 108, that is 2 10M as
much as copper, so that it is still very much
of an insulator.

(Glass may either be cast in moulds, rolled,
whirled into discs or blown into eylinders.
The cylinders may later on be cut, opened
out and annealed into flat plates. It is the
blowing process, as we should expect, which
produces the best insulator, for this method
strains the material until the molecules very
nearly part company.

Pitch, rubber, ebonite and porcelain are
other exmplea of insulators whose molecules
show various degrees of independence in
their arrangements. Pitch is an extremely
viscous fluid—structureless, like glass,

Caoutchoue or rubber, in the raw state,
consists of minute transparent globules,
about 1/25,000th inch in diameter, suspended
in the sap of various trees and shrubs.

CaovuTCHOUC,

In all the processes which the caoutchoue
goes through from the raw state to the
finished article, the coagulation and drying
of the sap, the cutting up, crushing, heating
and kneading of the raw ruhber, the essential
character of the self-contained caoutchouc
globules is maintained. This structural
independence of the units results in a want
of structure in the aggregate, which tends
to produce a good insulator,

When rubber is vulcanised by treating
with sulphur, the sulphur appears to enter
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into the substance of the globules without
breaking them down.

Sulphur melts at 115° C. Vulecanisin
begins to take place at 140° C., and is carrie
on to 150° C. This is below the temperature
at which the caoutchouc globules break
down and run into a liquid, namely 200° C.
As the sulphur combines with each globule
independently, when used in small quantities
it does not alter very much the general
character of the physical properties of the
rubber. It increases the strength, flexibility
and insulation. Excess of sulphur results
in the hard, black insulating material, ebo-
nite. The resistivity of rubber is about
2 % 10°, and of ebonite about 2 3 1015,

The native rocks furnish another example.
Limestone, white marble and iceland spar
have all the same chemical composition.
The first named is an amorphous rock, the
second has every grain a crystal, and iceland
apar is found in large crystals. They rank
as insulators in the order named, the order
of structural development. Marble has a
resistivity of 7 x 10, which is about one-
tenth that of limestone, and twice that of
iceland spar.

In conclusion we may explain why
the diamond offers an interesting ex-
ception to the general rule as regards
structure.

An octahedral crystal, it is & good insu-
lator. Heated in an electric are, 1t swells
up and takes the appearance of coke. It
becomes a structureless solid with more
epace between its molecules than before,
and yet it 1s changed into & good conductor.
The reason is this;

The effect of heat is to weaken the hold of
the atom on its free electrons. The diamond
has been formed under intense heat and
intense pressure.

The tendency of the former is to rob the
carbon of its free electrons, and of the latter
to induce a more intimate cohesion between
its atoms owing to the absence of these
electrons than could be obtained before.
This greater cohesion, however, avails
nothing as regards conductivity, owing to
the want of electrons to conduct, but it is
so strong that it requires the energy of
excessive heat—heat from a Bunsen burner
is not enough—before they part company,
and take back the normal number of elec-
trons to their respective orbits.

o

LOCAL ABSORPTION IN “WIRELESS.”

Writing in the Electrical World, Mr. A. H.
Taylor describes some experiments on this
subject, from which he draws certain con-
clus'ons which are of particular interest to
amateurs and others who have to deal with
small-power working. By ‘‘ local absorp-
tion " he refers to certain phenomena caused
by purely local conditions at the sending or
receiving stations, these being kept distinct
from the phenomena of * general " absorp-
tion of electromagnetic waves by the medium
traversed, which—from the results obtained
by Austin at sea—the writer does not
consider of serious importance for short
distance working unless very short wave-
lengths are employed.

The local effects to which he refers include
those produced by the proximity of power-,
lighting-, and telephone- and telegraph-
circuits, and of grounded conductors, such
as gas, steam, and water pipes. He men-
tions that in certain experiments it waa
found at the transmitting end that a par-
ticular wave-length set up serious surges in
the lighting-circuits of the building, though
these circuits had no connection with the
“ wireless " power-leads, These surges made
themselves evident by the burning-out of
several tungsten lamps, and though—when
thus noticed—they were obviated by altering
the free oscillations of the lighting-circuit
by putting two one-microfarad condensers
across the lines at two points found by trial,
the writer points out that it would be quite
possible for a considerable amount of aerial-
energy to be absorbed and wasted in this
way without attention being called to it.
Moreover, the same waste might easily oceur
in the neighbourhood of acrials used for
reception only. Further experiments are
described, in one of which it was brought
out that in some cases the presence of
insulated overhead circuits may be beneficial
to reception on small aerials pear to such
circuits, In general, however, such circuits
would absorb energy and would not re-
radiate it to the aerial. In a building contain-
ing grounded circuits the writer concludes
that it is best to locate the receiving appa-
ratus a8 high as possible in the building.
Referring to the large condensers used for
protecting the circuits, as above-described,
the writer wisely recommends that they
should be provided with fuwes to prevent
short-circuit in the event of & puncture.
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The War Office Committee on
Wireless Telegraphy

5 already reported, a committee
Awa.s appointed by the War Office in

August of last year to consider
recent developments in wireless telegraphy
and telephony, more especially with réference
to the desirability of their extended appli-
cation for military uses in the field. The
integral part of the enquiry was the deter-
mination of the particular system most
suitable for the requirements of the British
Army, and in this connection a visit to the
Marcom: works at Chelmsford by members
of the Commission was arranged for April
8th, 1913. The members of the Committee

who were visitors on this occasion were Sir -

Henry Norman, M.P., Chairman of the
Committee, Major R. H. Boys, D.5.0,
R.E., Mr. E. Ruszell Clarke, Col. R. .
Whigham, D.8.0., of the General Staff,
Col. Hippisley, and Capt. Louis Vaughan,
Secretary of the Committee.

The first item was the erection of the
three different types of portable masts,
which are respectively 105 ft., 70 ft. and
J0 ft. high. After this an aerial was
attached to one of the masts and to the
cart station in the marquee erected for the
purpose, ‘The Committee then inspected
the stations, trying the engine, and examin-
ing the apparatus. Theze stations are of
4 kw. and 1} kw,, the former having a
puaranteed range of 35 miles over normally
flat country. The apparatus is carried
on two two- wheeled carriages, the total
weight of each carriage being, when ready
for trapsport, about 600 lks. They are so
arranged that they can ecither be drawn
separately by hand or limbered together
and drawn by one or two horses. But
in case of necessity where, for instance,
wheeled transpoit becomes impossible, the
station can be quickly dismounted and the
apparatus divided up into & number of
smaller loads which can be carried by hand.
The heaviest of such packages is about
85 lba., and the best method of hand trans-
port s to sling each load on a mast section,
which can then be carried between two

poa e

men. The total number of such loads for
cach station is eight. The staff usually
required to manipulate such a station is
four, though it can, if necessity compels,
be erected and worked by a minimum of
two. The station can be erected within
ten minutes.

The 14-kw. station is of much greater
range, and elahoration. The personnel
for such station is at eight men, but
here again in times of necessity it can be
easily worked by three, nor does it take
much longer to erect than the }-kw. station
—twenty minutes being a good outside time
limit. The masts are two, each 70 ft. in
height, supported on a horizontal antenna.
The generating set is a two-cylinder, eight
horse - power, air - cooled, petrol engine,
driving & high-frequency 14-kw. self-
exciting alternator. The tranamitting wave-
length is reckoned between 700 and 1,300
metres, and the receiving wave-length
between 450 and 1,400,

The 14-kw. motor-car station was then
very carefully examined. This is similar in
construction to the type just described,
except that here the whole of the trans-
mitting and receiving apparatus, including
the generating group, is conveniently fitted
up in the body of the car, while the trailer
which acmmp-amea the car carries the two
masts with their derricks and earth gear.

After this an inspection was made of the
various small parts of the engines, which
were laid out for examination,

Following this the Committee adjourned
to the test room to ins the 3-kw. set
which has been commissioned by the Italian
Government, and which at the moment was
undergoing the preliminary tests. Lunch
was then served, and the opportunity was
taken to send the motor-car station up to
Broomfield in order that a test might be
made of the clearness and tune of the signals
received therefrom. After this the Committee
made a tour of the works and saw the various
parts of the field station in thé course of
manufacture.
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Arrangement of Portable Field Stations for War Office
Committee at the Marconi Works
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The Wireless Operator

Qualifications and Prospects

The article below explains what qualifications are required of wereless operators,

the nature and conditions of the work ichich they have to carry on, and the prospects.

FParticulars are also given of the classes conducted al the Marconi School in
London.

to hundreds of young men throughout the

HAT is your boy going to be T "
‘ N} Every father knows the
uestion that is fired at him
from all sides when his son is about to leave
achool ; knows, too, the worry it causes him.
Scarcely having given a serious thought to
the matter before, he commencea to button-
hole his friends and ask their * personal
experience © of this or that business or
profession.  He receives cold comfort.
Every field, he finds, is overcrowded. The
Bar, Medicine, Engineering—they all mean a
long apprenttceahlp or heavy premiums and
the unalluring prosp ect of {;E lad having to
lead the ** simple hfe or of being dependunt
on his parents for years after he makes hia
first entry into the salary-earning arena.
Dismayed at the barrier that confronts him
the ﬁnmnt begins dismally to study books
on what to do with our offspring, and ends by
becoming thoroughly pessimistic,

PROBPECTS OF THE BERVICE.

Yet there is one profession which is not
overcrowded—one wﬁmh will appeal strongly
to the young man of mechanical bent.
To enter upon it necessitates no lengthy and
costly training, neither does it mean
months of weary waiting for a situation when
that training 18 completed. Above all it
offers, what every young man of spirit
desires, independence of financial assistance
from his parents the moment his training is
completed.

Springing into existence when wireless
telegraphy was recognised to have a com-
memiurnppﬁnatinn, the new eareer—that of
wircless operator—made an instant appeal

country. Thousands of others were vaguely
interested in it, but hesitated to embark on
& career that the pessimists croaked ** would
not last.”

In the face of the pessimists wireless
telegraphy has made progress in every
quarter of the globe. Hundreds of land
stations exist, and & glance at Lloyd's
Register shows that thousands of vessels
are fitted with the new invention. Even so,
radiotelegraphy is barely out of its cradle,
Every week sees & new land station in the
course of erection; every month, as the
pages of TrE WireELess Wortp show,
reveals a lengthy list of ships in course of
fitment.

Axp tHE DUuTIES.

The life of a wireless man runs on agreeable
lines. If drafted to a nger vessel the
operator usually takes tg honorary rank of
a junior officer. Bigning the ship’s articles as
a member of the crew he 18, of course, subject
to the disciplinary regulations of the shi
a terrible-looking official phrase which implies
no more restriction than he would be sub-
jected to in any business house. He re-
ceives & wage that compares favourably
with that paid to telegraphists in the home
Government and cable services and sub-
stantially in advance of and increasing more
rapidly than that paid to railway tele-

graphists. His hours, where two operators
are employed, are regular, but where he is
in sole charge long and irregular hours will
occasionally be his lot.

The wireless man is not expected to be a
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Views of the School for Operators at Marconi House, London, where day
and evening classes are carried on.

The Instroment Room, showing (fram left to right) a 5-kw. Station, §-kw. Stafion,
and [§-kw. Station
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prodigy. Entering on his career between the
age of 19 and 24, a pretty sound general
knowledge, clear handwriting, and the * wit
to learn ” are essential. If he knows anything
of electricity and magunetism, of foreign
languages, or of telegraphic work, he will
have everything in his favour.

On entering their new premises in the
E-t-rnnﬂ last May Marconi’s Wireless Tele-

aph Co., Ltd., established a school in the
'I:l-ul ding for the training of wireless tele-
graphy operators. The classes proved so
popular that it became imperative that the
accommodation, which had been limited for
60 students at day and evening classes,
should be immediately increased. Last
month, therefore, the school was tranaferred
from the top of Marconi House to the base-
ment, where accommodation is now found
for 125 studenta.

Three distinet classes are held in the
school. The day class is for students who
have generally had some previous land line
or cable telegraphic experience, and serve
about two months on trial as learners in
order to acquire & working knowledge of the
Marconi system of wireless telegraphy.

The evening classes, which are held three
evenings a week, from 7.30 p.m. to 10 p.m,,
are open to students between the ages of
19 and 24 who have had previous business
experience, Each pupil pays a fee of 2s. 6d.
per week, which is refunded to him when he
passes the examination and joins the com-
pany’s staff.

In the classes at Marconi House instruction
is given both in the theory and practice of
wireless telegraphy. The beginner ir first
taken through an elementary course in
magnetism and electricity. When familiar
with the theory he is instructed in the
sending and receiving of signals by means of
the Morse sounder, buzzer and telephones.
Later he learns how to adjust apparatus, to
trace and remove faults, and to repair
breakdowna.

Having completed his course, the operator
18 required to pass a qlmhfpng examination
set lJ-j’ the CE)mpnn}r 8 instructor and to
obtain the Postmaster-General's certificate
of proficiency in wireless telegraphy. This
done the operator is drafted into the service
of the Marconi Company and his tuition fees
are returned to him. No fewer than 130 of
the students of the classes have passed the
Postmaster-General's examination since the

opening of the London school in June, 1912,
and have obtained employment in the Com-
pany's service. The Company's aschool at
Liverpool has been in existence since 1903,
and a large number of students have passed
through it into the Company's service.

A word in conclusion about the prospects.
The operator starts as a junior and gains
promotion to the rank of senior. After a
term at sea, he may qualify for a shore
appointment or for a travelling inspectorship,
with special pay. If he fits himself for it, a
position on the engineering stafl of the
Company may be his, The steadily increasing
adoption of radiotelegraphy is from time to
time opening up valuable appointments in
many parta of the world, not only on land,
but on warships, yachts, and even airships.

Tre AoMiRarTy AND WireLESs.—In the
course of his & h in introducing the
Navy Estimates in the House of Commons
on March 26th, Mr. Winston Churchill, the
First Lord of the Admiralty, made the
following statement :

The development of wireless telegraphy
in seagoing ships and in the shore stations
of the Admiralty has during the year
been very satisfactory. All the details
are strictly confidential, and it is sufficient
for me to say that good progress has been
made, and that the immense utility of
wireless fully justifies the considerable
summ spent last year and the still more
considerable sum which is included in the
Estimates for this year. In one respect,
however, Admiralty interests have suffered
a grave and, to some extent, irreparable
loss to which I am bound to draw the
attention of the House and of the public.
The delay in ratifying the Marconi agree-
ment and the consequent prevention of
all progress in the Imperial chain of wire-
less stations has deprived us of the
advantages in regard to wave-length and
priority which we had hoped to gain
through being first in the field, and now
that the company has refused to carry
out the contract, and since it is manifestly
impossible to compel them to do so, new
arrangements of a different character
will have to be devised, and it is possible
that additional charges will be incurred
by the public. No step, however, which
will now be taken ean put us back into
the position which has heen lost.
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A Pawn in the Game

(Serial Story)
By BERNARD C. WHITE

Charles Summers, the only son of the Vicar of Sotheby, iz an engineer and invenlor,

Huws peculiarities arouse comment among the villagers, and his workshop is the

subject of s0 much curious speculation that Doss and Suk, two ilinerant pedlars,
make il their business lo discover ils secrels.

CHAPTER 1.
INTRODUCTORY.

* ARSON SUMMERS ha' gotten a
Prewe
A pause,

“1 reckon that young man be nobbut a
fule.”

Another pause.

The speakers were lounging outside the
principal inn of Sotheby, a village not far
distant from the important country town
of Chittingham. They were evidently
characters of the place, the one & man, the
other & woman ; but it was only by the
clothes they wore that the sex of either was
to be distinguished. Both were old, though
there was nothing to indicate the exact
number of their years. They were burnt
copper colour by exposure to sun and rain,
their faces were wrinkled like the dry kernels
of hazel nuts, and their gipsy appearance
was enhanced by a grime of long standing
which engraved itself in the heavy wrinkles
lining these two faces. Both, too, were
sucking short clay pipes as tanned as their
owners—that 18 to say, as much of the pipes
as was visible, for the stems had been worn
away by constant use, and only the bowls
protruded from between the smokers' lips.

Doss and Buk were brother and mster,
pedlars by profession, and vagabonds by
inclination. Year in and year out they were
to be found in the neighbourhood, hawking
unconsidered trifles of ribbons, bootlaces,
buttons, screws and all the impedimenta of
a country Autolycus. Who were their
parents nobody knew, nor indeed had any-
one heard them mention the name of a

gingle kinsman. They seemed to be dere-
licts thrown up on the country side, and not
even the longest memory in the village could
remember them in any other conditions or
under any other circumstances. They had
no home, and where they slept was equally
a mystery with their parenta A barn or
loft or some broken-down shed served to
shelter them no doubt during the wintry
nights, and a hayrick or the hedgerow, or
even the open field, was sufficient for their
needs in summer. Only once had either of
them been ill, and on that occasion it was
Suk, who had punk down on the floor of the
very inn where they were now sitting,
overcome with ague, which later had de-
velo into pleurisy. She was taken off
to the wvillage hospital, and for weeks her
life was in danger. All through the period
of her illness her brother wandered dis-
consolately about the village, a solitary and
unkempt figure, neither speaking to anyone
nor welcoming the approaches of com-
passionate neighbours. Each evening he
would inquire at the hospital for news of his
sister, and on receiving it would slink back
again into the darkness of unfrequented
paths, only to return on the morrow to make
the same ingquiries and go his way again.
When at last his sister was discharged, the
pair of them departed from Sotheby, nor
did they return till Suk’s white face was once
more as begrimed and brown and withered
a8 her brother’s, and they were to be seen
as of old, carrying their pedlar's packs and
journeying from cottage to cottage to sell
their wares, or tell the fortunes of their more
credulous chients.

Now it was late autumn, and the two had
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been taking their usual glass of ale at the
conclusion of the day’s work. It was not
late enough for the farm labourers’ return

om work, and they were alone, sitting on
the bench outside the ** Albion Arms.” For
the best part of an hour they had sat there
when their silence was broken by the words
which open this chapter. Doss waa the first

speaker, and his sister's reply shows the

difference in their characters: “The little
femininity that remained with her gave her
& sharper outlook on life and a more acri-
monious tone. Whoever she could not
understand was " a fule,” and she had but
expressed the general opinion of Sotheby's
women kind when she applied this epithet
to Parson Bummers' son. Her unequivocal
verdict had nearly put an end to the con-
versation, if such it could be termed, for it
required a supreme effort of thought on
Doss’s part to break down so decisive a
statement and continue the discussion with
his companion. After another long spell of
pilence he spat on the ground and remarked :

“ Mebbe he's a fule, but he i8 a larned
fule. Only yester' mornin' I was a-sellin’
a comb to Bettie—she be Parson's new maid
—when he cum’d out of his workshop. Such
8 moither yer never did see! His bhands
were black as ole Tinker Bill's, and the
Almighty alone knows what he had been
a-doing, such a buzzin' and wuzzin' inside
that shed as if a whole skip of bees had
a-been swaarming."

He stopped, and was meditatively taking
the pipe out of his mouth to knock out the
ash, when his eye caught =ight of a slim
figure turning down the bend of the road
oppusite, The pipe remained unemptied,
for Doss, seizing the worn bowl in his hands,
pointed with the stem at the figure.

LT Th-“ E‘m ! LR

Doss looked up sharply and craned for-
ward 80 as not to lose any of the excitement
caused by the passer-by. Without a doubt
it was Charles Bummers taking his short
evening walk. At his heels was the white
and black spaniel which always accompanied
his master on these occasions. The figure
was that of a young man, tall and slight,
with a rather pronounced stoop, accentuated
at the moment by his thoughtful attitude,
as he looked blindly ahead, his eye fixed
on some imaginary spot a few va.rdu in
front of him. His hands were clutching

the tails of his coat, pulling it down imm
his shoulders, and giving him an odd &
pearance, which helped to substantiate the
verdict of Buk. Doss, as he pointed him
out, raised his voice above his usual guttural
monotone, and this caused the innkeeper
and hia wife to come to the door. At the
same time one or two of the usual evening
customers atrolled up, and it was not long
before the knot of villagers with the pedlars
in the centre were discussing the mernts and
demerits of the Parson’s son. He was a
main topic of conversation in the village,
for ever since & child his aloofness had been
the occasion of gossip, and now that his
engagement to Mr. Thrale’s daughter had
become known he had more than ever
formed the basis of Sotheby's conversation.
Summers was unconscious of all this, as
he made his way along the village street
and turned up at last into a bye lane leading
nut into the open country. He was en-
Em in an engineering problem that he
ad set himself to solve. Figures and
equations jerked like demons on his mental
horizon, and would not solve themselves
into the regular battalions which obey
the laws of mathematica, At last he gave
up the struggle, and allowed himself to drift
into lighter fancies. His thoughts went
back to his childhood—not so very far back,
perhaps, if time is to be counted by length
of years, but to him who had crowded as
much into his thirty odd summers as circums
stances would permit, it seemed to him to be
very distant now. He was the only son
of & kindly, indulgent, easy-going father, who
had humoured him in all his caprices, and
from whom he had inherited an intellect
above the ordinary. But it was to his
mother that Summers owed his force of
character, and it was this force which bade
him forego the path of least resistance—that
is to say, the comfortable existence of a
country life—and compete for an existence,
it might be a prize, in the crowded profession
of engineering. His ambition had all been
that way. As s little boy it had shown
itself in an inordinate love of trains and
mechanical toys; later it had wrged him,
when he might have been birds’ nesting or
fishing, to make long tramps towards
Chittingham, and sit for hours on a five-
barred gate where he could watch the trains
ateaming into the junction, his notebook and
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pencil ready to take down the names and
numbers of the engines and note details of
valve gears, or working pressures, or wheel
arrangements. Then had come achool life
and its manifold interests, when s and
nuts and rivets and springs had to be put
saide, ex in the leisure hour, and he had
to apply himself to the mastering of Latin
and Greek and their dread intricacies, with
only school-boy games to vary the monotony
of this 1r1|:mme wnﬂ: At that time his one
solace and El-Dorado waa his locker—and
what & locker it was! A tool chest, &
laboratory and a factory, all in one. It was
well that the careful headmaster never had
a chance of ing inside it, for had he done
so, he would have had no option but to
confiscate the entire contents in the interests
of public safety. In fact, it was only a
magnificent Providence that averted disaster,
for pycnic acid hobnobbed with tin filings,
phosphorus and magnesium wire and
mercury were in dan proximity the
one to the other, while the whole was buried
in an indescribable confusion of springs and
gimlets and copper wire, and the other
appurtenances of the engineer.

But® yo Summers classical traimin
did not last for long. After the Rev.
Edward Bummers had gleaned as a harvest
for good money lavishly expended a series
of reporta which the most optimistic could
not but construe as depressing, and which,
as the years advanced, grew more and more
lugubrious in tone, the fact was at length
borne in upon him that his son was mnot
fitted for a classical or scholastic career, and
that further efforts in this direction were
likely to result in {ailure. In accordance,
therefore, with his generous principle of
laiese: faire (but under the circumstances he
must be considered to have acted wisely), he
allowed his son to take up engineering, and
entered him as a student of a t-ethmml
college. He was rewarded by his son's
greater happiness, and if mot brilliant, at
least eolid success.

These were the days which Bummers was
thinking of at this moment, and a smile
enlivened his somewhat phlegmatic face as
his thoughta passed from one episode to
another in his career. He was now walking
swiftly, his steps according with his mental
activity, but he was still entirely uncon-
scious of his surroundings. Gyp, the spaniel,
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was allowed to scamper along unheeded, his
nose close to the ground as he foraged in the
hedgerow for anything that might turn up,
while now and again he would dart through
the hedge and shuffle breathlessly after some
hare which he had disturbed in his explora-
tion. Buddenly Bummers came to a stand-
still. In his cogitation he had hit upon an
episode which gave him a clue towards the
solution of his present difficulty. Yes, it
was quite clear he could get the effect he
wanted by using that old formula. He
breathed a great sigh of relief and looked
around him. His whole attitude changed.
With re-awakened energy he shook himself
as though to get rid of his premeditation,
A sharp whistle, and Gyp was at hia side ;
then with a ** Cheeroh, mannikin ! " to his
faithful ally, he started for & run across the
hills, and returned home as the evenin

closed in, breathless and refreshed, and, by
one more difficalty solved, 8 younger man.

CHAPTER II.
THE ‘' DEVIL'S BMITHY."

The following morning found Charles
Bummers eagerly engaged in his workshop.
It was a Baturday, the most important day
of the week for him. As a parson's son,
and that parson vicar of the neighbourhood,
he could not count Bunday in his reckoning,
for there were services which demanded his

ce, and primitive village prejudices
which had to be considered, to say nothing
of a standing engagement to tea at Thrale
Hall. Om Saturdays, however, the case was
different. The firm which engaged his
services as an engineer, and which had
extensive works for electrical appliances at
Chittingham, dispensed with those services
for the last day of the week, and this gave
Summers an opportunity for working out
ideas which an oftentimes leisurely week
allowed him to develop in his fertile brain.
On this particular day ?IE had been up when
the morning was still young, and before
breakfast was ready had done sufficient
work to make an ordinary navvy wish
himself dead. Fortunately for the inmates
of the Vicarage, his workshop was situated
at some distance from the house ; otherwice
their matutinal slumbers would often have
been disturbed by hideous noises, as for
instance a series of filing= as would have set
all their teeth on edge, or perhaps the
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roar of a Bunsen burner as the operator
pedalled the bellows and worked glass
tubes into most intricate and gordian
knots, or blew it out into globes of crystal-
lised fire. Not that all Summers’ work was
of & noisy description. He would spend
hours upon hours manipulating delicate
machinery and making adjustments with
particles of wire and silver and plati-
num. KEven jewels came into the scheme of
workmanship, and all this was labour so
delicate that the mending of a butterfly's
wing would have been & clumsy employment
compared to it. Then, too, there were the
diagrams, which he often had to work out—
sheets and sheets of them, which, if one had
opened the doors of an ancient press stand-
ing in one corner of his room, would have
been found heaped together in indeseribable
confusion. Nor did the press contain them
all ; they were jabbed on nails sticking out
from the rows of dusty shelves, they littered
the table in front of the big window, and a
variety of drawing boards stacked one
inst the other behind the door were
covered with similar expanses of fair white
linen marked with dismal complications of
faint blue lines. But there was one part of
the room which was in striking contrast to
the disorder of its general arrangement.
This was a large recess containing a table
of polished oak, and lit by a skylight which
at this time was shuttered by dark blue
curtains drawn closely across. There was
nothing remarkable about the table. Except
for & wide margin, it was entirely occupied
by a polished oak chest reaching up to the
average height of a man. It seemed to be
inviolate, with not so much as a speck of dust
or & sign of use, and might have been some
altar set up to an unknown god that no one
dare approach or h._'-,f profane fingers upon.
The covered chest in the centre evidently
contained something peculiarly precious,
which was evidenced by the fact that it had
twin nickel locks of & design out of the vrdin-
ary, even in this age of cunning locksmiths,
But the chest, remarkable enough in itself.
was insignificant compared with the model
swung above it; from it were stretched
flexible wires reaching to either wall of the
recess, and securely fastened to hooks
provided for that purpose. It was a model
of an airship, with the envelope already
inflated. From appearances the balloon

was made of goldbeater's skin, and very
lovely it looked, like some semi-transparent
bubble poised half-way between floor and
ceiling. From it swung, by fine steel wires,
& small ribbed car, bri liant in appearance
and perfect in wnrkmnnuhjp The narrow
steel bands forming the body of this car
were plaited tﬂget-her. the ends of each being
welded together over a narrow elliptical steel
ring, somewhat pointed at either end, and
projecting beyond the balloon itself. To
the casual observer the model was just
nothing more than a variation of the ordinary
type of airship. But there was one thing
which even he would have noticed as out of
the common. This was & special apparatus
fixed to the prow—a cylindrical nickel tube
curved back from the pointed end and
surmounted at the top a large nickel
knob, from which projected two long
narrow funnels. They looked for all the
world like the horns of some gigantic snail,
except that they stared out in a fixed,
defiant way very different from the nervous
retractile organs of & mollusk. But there
were other apparatus than that which
formed the distinguishing furniture of the
recess. DBeneath the table was a large
oblong box. It might have been a locker
or & tool chest so far as could be judged
from outside appearances, but & handle to
the door betokened that it was a cupboad.
If it had been opened it would have dis-
closed an imposing array of electrical ap-
paratus—a spark discharger, a half-plate
condenser, coils of heavy insulated wire, an
arrester terminal, could easily have been
distinguished, while below the broad shelf
was fixed s ship's dynamo. This was
enough to show the nature of the apparatus.
It was nothing more nor less than a wireless
inatallation, and the whole locker a silencer
cabin, such as is used on board ship. To
confirm this theory it was only necessary to
draw back the blue curtains from the sky-
light, and above were vizible the aerials and
masts which, to the uninitiated, form always
the outward and visible sign of the invisible
gpirit of radiotelegraphy. Summers himself
was now concentrating all his attention on
this wonderful toy. Nervously he pulled
the cords and drew back the blue curt.a.mn
to let in the autumn sun. Then as a pre-
caution he carefully washed his hands, and
proceeded to unlock the chest, using a key
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fixed to his watch chain. Still with infinite
care he removed the cover of the chest, and
there in front of him was & medley of
:pﬁ::tu.u that for perplexity was sufficient
to bring dismay to the heart of any but the
daring inventor. Putting the cover down
by the side of the table, he sat himself before
his wonderful instrument, examining it with
a critical eye as he adjusted firat this wire,
then that, or polished the units of the
intricacy. Presently he touched a lever,
and the whole apparatus underwent a swift
change. It might have been that a wizard
had used his spell, and from chaos had
created a fairy city of ivory palaces and
ebony citadels, laid out in perfect precision
and geometrical design. Now the compli-
cated jumble of pegs and cubes and wires
was spread over the table to form a keyboard
—not unlike a backgammon-table, or even
it might be compared to the keyboard of a
whimsical piano wherein all the flat notes
ware black, and the sharps, following a zig-
gag course entirely their own, were white.
Besides this was another kind of note.
Little brass knobs dotted here, there and
everywhere, which seemed, and indeed were.
capable of playing a tune all on their own,
But Summers had no intention of practising
on this wonderful instrument. To his
experienced eye it was not yet complete,
and he busied himself with adding yet more
notes, and more white sharps and more brass
knobs to the wonderful array. Long he
spent bending over his treasure, fixing and
refixing, making cunning rivets and attach-
ing delicate wires, shaping the notes to fit
one into the other like a Chinese puzzle, and
lastly fixing the little brass kmobs into
sockets especially prepared for their recep-
tion. At length he desisted from the
engrossing work, and rose from his stooping
posture, bending backwards with his hands
on his hips, to give relaxation to the strained
muscles, and smiling to himself with a well-
satisfied air as he looked at the labour of
his hands and of his head. Finally he
slightly re-adjusted the apparatus, moved
the lever again so that everything tumbled
back into its original muddled position, then
replaced the cover, and turned the key.
After that he went to breakisust. The
family were already at the table as he entered
the room, that is to say if twn persons could
be rightly termed a family. His father was

invisible behind the voluminous leaves of
The Times, but certain long-drawn sips at
hia coffee and the tinkling of knife and fotk
on the plate advertised his presence and
occupation. Miss SBummers was seated
exactly opposite her father. She was older
than Charles, and already betrayed evidences
of a religious bias, and a complacent accept-
ance of spinsterhood. Not that she was
ugly, or thin, or angular, or wore spectacles,
or had her hair brushed straight back from
her forehead and drawn into a twist behind.
No such eccentricities marked her out from
the common run of womankind. On the
contrary, she was rather good-looking,
inclined to be buxom, and her fair hair was
done in the acceptable mode of curls, held
in place by a velvet ribbon ; but there was
an indefinable air of primness, a set of the
lips, and & mincing method of speaking
which were sufficient to hint at her opinions
and circumstances. She scarcely seemed to
notice the advent of her brother, but
mechanically helped him to the bacon and
eggs, and, without observing the formalities
of salutation, straightway commenced break-
fast-table talk, T%mm was & regular supply
of correspondence to form topics of conver-
sation, news from aunts and cousins to be
retailed, and then the more immediate
concerns of the neighbourhood. Charles
replied in monosyllabic sentences uttered
between his infinitely. more important
occupation of satisfying a voracious and
well-deserved hunger. It was only when
the third cup of coffee was found to be too
hot to be sipped with any degree of comfort
that he slipped further under the table and
leaned back in an attitude of appreciative
ease. By this time the Rev. Summers had
finished all three of the leaders in his
morning's paper, and had declared with
much satisfaction that he disagreed with
them all. He threw the paper aside,
remarking that journalism was going to the
dogs, and he didn't see why, after the
expense of threepence and the trouble of
reading, he should be treated to such a diet
of wind in three s As he had made &
similar remark every morning for as long as
his children could remember, they thought
it unnecessary to make ecither dissent or
assent, but when he passed his cup along,
and joined in parochial gossip, the convei-
sat:on became animated. An easy-going
D
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life and a cultured intelligence made him a
good conversationalist, and he had the power
of investing quite ordinary topics with an
interest far beyond their exact merits.

By the way he remarked : * I hear those
old vagabonds have once again turned up
in the village.”

* You mean Doss and Suk ?

* Yes, the old ragamuffins are as queer as
their names. I should like to know how
they came by them."”

Here Charles chimed in: * In the same
way that they came by their livelihood, I
should think, and heaven alone krows how
that is.”

“ Don't impute such knowledge to the
heavens, my dear Charles. Popular opinion
has it that the devil takes care of his own,
and it strikes me that they came by their
names in the same way as they came by
their means of sustenance. We shall hear
of a good many petty pilferings and sundry
missing fowls if they stay in the neighbour-
hood much longer. I only hope I shall not
be called upon to read the ﬁrial BETVICE
over those old scamps. I shall choke when
it comes to ‘ In sure and certain hope’ ; but
there is one thing to be thankful for—they
have no relatives to wnte them a lying
epitaph.”

* I think, father,"” interrupted his daughter,
“ that you are rather hard on the old people.
You must own their lot has not fallen in &
fair und, and as far as I can make out,
although their visits are productive of a
terrible amount of gossip and scandal-
mongery, they have never been found out
in thieving or roguery.”

“ Yes, ves, but what did I say just now :
the devil looks after his own. As for the
gossip and scandal-mongery, I can tell you
all about that. Yesterday I heard old Doss
telling Lucy's fortune. It was the cun-
ningest flattery one could conceive. The
scoundrel tickled her palm, and babbled
nonsense with a shrewd question every now
and then, tall he had wheedled out of her
sundry silver coins, and every item of our
private affairs. If I catch him hanging
about these parta I shall gend him about his
business, and threaten him with the police.
We shan’t hear of him then for a good
while.”
= “Well, I have never found him so bad.
He has chopped up a good deal of wood for

me at one time and another, and he works
well and is respectful.”

* That may be, but I wish that you would
not have anything te do with him. I'm
sure that old rogue breeds mischief as fast
a8 he breeds fleas.”

Here the conversation ended. There was
nothing more to be said, and the three
departed to their wvarious occupations.
The Rev. Summers to the construction of
his sermon, in which the third article in
The Times came in particularly handy ;
Miss Summers to the ordering of the house-
hold ; and Charles, calling the dog, went once
more to his den. Carefully locking the door
behind him when he entered, he threw off
his coat and lit a great meerschaum, then
sat down to a lengthy caleulation and the
scribbling of multitudes of figures. The
work perplexed him somewhat, for he
tugged vigorously at the roots of his hair,
and spent the larger part of a box of matches
in lighting his pipe at various times. The
minutes ticked swiftly away, and it was
nearly noon before Gyp, who had been
sleeping peacefully, roused his master from
his occupation by a series of low growls.
Looking up, Charles became aware of a
figure shuffling by the path running under-
neath his window. It was the peculiar gait
which made him look a second time, and
then his suspicions were so much saroused
that he set himself to watch subsequent
maneuvres. Taking advantage of the thick
laurel bushes which divided this part of the
garden from the tennis court, Suk was
moving this way and that, as though spying
out the land. Ewvery now and then her eyes
would roam over the house, questioning
each window in case she should be observed.
Emboldened by her apparent security, she
then crept forward some paces till sheltered
by a bush larger than the rest, under cover
of which she could see into the long, low
window of the workshop. Then she re-
mained attentively watching for as long as
Charles was apparently engaged in his work ;
but suddenly he made & movement, and she
saw him look up. Quickly she slunk back,
retraced her steps, and before Charles had
time to open his door and come out to her,
she was shuffling up the path leading to the
kitchen. Thinking it best not to appear
auspicious, he inquired what she wanted.

" Please, sir, I've cum to sell the lasses
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their fal-lals. Mebbe they be wanting a new
ribbon for Bunday, or a button hook, and I
knaw they be bound to have it off old Suk
than from any of your roguey drapers in
Chittingham."

“But your brother only called here
yesterday, and they bought all they wanted
to then. IDhdn't he tell you 1™

“ Na. Doss scarcely mutters a damn to
body when he's sober, but jes drinks and
drinks and drinks, and arter that he doan’t
say nothing as what ye could understand.
I never heerd that he called here yesterday.
I be mortal sorry to have troubled the
Vicarage again so soon, but, sir” (and here
she pointed to a bare foot surrounded by
what had once been a leather shoe) * bain't
Miss Bummers got some shoes she could give
a body 1 These be quite worn through, for
I have tramped many miles in 'em. She be
a kind leddy, and mebbe ghe has, and she'd
be doin' Gawd A'mighty service if she give
'em to a poor old body who is nigh worn
out with rheumatiz.”

Hoapitality was the keynote of the
Yicarage régime, and it would have been
entirely opposed to the usual practice to
have sent away & beggar without endeavour-
ing to supply his wants. Charles went back
to call his sister, and see if anything could
be done for the old woman. Going up to
the side door, he found it closed, and waited
to ring. Instinet made him turn round,
however, to find old Buk shuffling quickly
up to his window, her head thrust forward
as near to the glass as possible, and her keen
eyes dancing as they took in every detail of
the workshop. Instantly Charles called to
her, and a8 quickly she resumed her shuffling
nonchalant gait and attitude. There was
no mistake as to her purpose or intention.
The workshop had aroused her curiosity,
and she intended to know all about it.
Whether there was a deeper purpose under-
neath thia curiosity Charles was unable to
say, but it was sufficiently evident that Suk
knew she was prying where she had no busi-
ness to pry. T'Il!liutimeﬂhnrlesapukemunhly
and told her to go about her business, at
the same time hinting that if she or her
brother were found nfnitering around the
vicarage for some time to come, the police
would be quickly informed of their where-
abouta, nuﬂ the law would give short shrift
to their vagabondage.

Muttering to herself, Suk slunk round and
made off as fast as her old legs could carry
her, the heels of her worn-out shoes clop-
clopping as she made her way down the

gravel path.
(To be confhinued).

INSURANCE BY WIRELESS

HE successful negotiation of an

insurance policy when one of the

parties was in mid-ocean emphasises
the value of wireless telegraphy to business
men. Mr. Arthur Philips ?‘f’illinma, on &
recent journey between Liverpool and New
York by the Mauretania, completed a £1,000
transaction between Mid - Atlantic and
London in 45 minutes. Considering the
usual formalities that attend the taking out
of an insurance policy, the transaction
seems to have been carried out with com-
mendable promptitude. The details of how it
was done, a8 given by a partner of the insur-
ance brokersconcerned, are not uninstructive,

“On arriving at my office to-day,” he
told & newspaper representative, “ I found
a8 long wireless telegram in code from my
partner, Mr. Ashley Edwards, who is on the
Mauretania, stating that a fellow-passenger,
a Mr. Arthur P, Williams, desired to insure
his life for £1,000, and had completed the
usual proposal form of the Commercial
Union Company to that effect.

_Accompanying the message was the gist
of the proposal form filled in by Mr. Williams,
with details as to age, etc., and the report of
a medical examination by the ship's doctor,

“1 got into communication with the
Commercial Union Co., who, after due
inquiries, instructed me to accept the pro-
posal on their behalf, and advised me that
they would ‘ cover ' the transaction imme-
diately.

" I despatched & * wirele:s * to Mr. Ashley
Edwards to this eflect, and named the
amount of the premium. On receipt of my
message Mr. Edwards would collect the
premium and hand a cover note to Mr.

illiamas, and from that moment he would
be insured for £1,000.

““ The * wireless ' from Mr. Ashley Edwards
came in to my office at 10 a.m., and I sent
off the acceptance message at 10.45 a.m.
I understand that it would reach the
Manretania when the Cunarder was 800
miles nut to sea.”
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Wireless 1in Aircraft

60 miles, carrving guns and speedy in

flight, several hydro-aeroplanes are in
course of delivery to the British Govern-
ment. Such was the information conveyed
to the country by Mr. Churchill in his
speech on the Navy Estimates,

*“ We believe,” said Mr. Churehill, ** that
the various types of hydro-aeroplanes which
we have evolved and which are now being
delivered, some of which will carry guns and
which are fitted with wireless with a range

FITTED with mrelesﬂ- with a range uf

and for working with the patrol flotilla
Stations are being rapidly established, and a
number will be complete in the course of
the present year. The problem of carrying
aeroplanes in ships is also receiving atten-
tion, and a cruiser has been attached for
this purpose. Altogether, compared with
other navies, the British aeroplane service
has started very well; the preliminary
difficulties have heen surmnunrr-r’. and we
shall now be able to move steadily forward in
several promising directions.”

IS —— S - -

A Short” Hvdroplane of the type mpplud by Messra. Shor! Bros., of Eastchurch,
to the Admiralty.

of 60 miles, and which can rise and descend
in comparatively rough waters, are, to put
it very modestly, certainly as good as any-
thing which exists abroad, and from the
result of prolonged exercizes during the past
vear at the various naval stations with
hydro-aeroplanes and submarnnes, and n
conjunction with the patrol flotilla, we have
come to the conclusion that it 1s necessary
that there should be a chain of hydro-
aeroplane stations at various points on the
British coast-line for naval scouting purposes,

British progress, as Mr. Churchill indicated,
has been steady, There are now 40 naval
aeroplanes with 60 pilots, as compared with
5 aeroplanes and 4 trained pilots in March
last year. By July, when the naval
manauvres take place, there will exist 75
machines and 75 pilots, and by the end of
the year it is anticipated that the strength
will be a hundred each of men and machines
and that the combined strength of the
naval and military air fleets will be not far
short of 300 machines.
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in Wireless

Telegraphy

DETAILS OF PRIZE

course of instruction in Wireleas Tele-
graphy would be given by means of a
series of articles in Tue WireLess WorLp, at
the completion of which examinations would
be held and certificates and prizes awarded.

We are now.able to give full details with
regard to this scheme. The articles (of which
the first appears in this issue) have been so
framed that anyone having no previous
knowledge of electricity will be able, if the
articles are followed carefully each month,
to understand fully the practical working
of a portable wireless telegraph apporatus,
in theory and practice, and with a little
experience in working will be able to operate
such a set successfully.

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

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

2. Members of Church Lads’ Brigade and
Boys' Brigade, and recognised cadet corpa,

3. Members of the Boy Scouts Association.,

On the completion of the series of eleven
articles, examinations will be held under
proper supervision for those in the above
categories who wish to offer themselves.

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

The following prizes will be awarded :

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

The following
observed :—

(@) No one may compete who is pro-
fessionally engaged in wireless telegraphy,
or telegraphy, or is & member of Territorial
Engneers.

(6) No one mav compete who has not

passed his recruits’ course,

IH our last issue we announced that a

conditions must be

SCHEME

A complete set of field station wireless
telegraph apparatus will be given to that
unit to 'll'hiﬂ]i.l the first-prize winner belongs.

(2) Boys" Brigade, Church Lads’
Brigade, and Cadet Corps.—Ilst prize,
3 guineas ; 2nd prize, 2 guineas ; Jrd E-n:e,
1 guinea ; and 10 prizes of 10s. 6d. each.

The following conditions must be
observed ;:—

(a) Each competitor must be ender 18
years of age on the date of the examination.

(b) Must have completed at least three
months’ service.

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

(3) Boy Scouts Association. — lst
prize, 3 guineas ; 2nd prize, 2 guineas ; 3rd
prize, 1 guinea ; and 10 prizes of 10s. 6d.
each.

The following conditions must be
observed :—

(a) Each competitor must be a second-
class scout and must be in possession of his
signalling badge.

(b) Each scout must be under 18 years of
age on the date of the examination.

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

Further details as to date and places of
examination will be published from time to
time in THE WireLEss WoORLD.

A column will be opened for correspun-
dence on the subject of these articles, and
any difficulties which arise from time to time
will be there dealt with,

Additional prizes will be given should the
number competing in any of the three
classes warrant such a course being taken,
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I. ELEMENTARY ELECTRICITY AND MAGNETISM.

telegraphy, dealing, as it does, at every

point with the principles of magnetism
and electricity, a knowledge of these prin-
ples must either be assumed or be imparted
by way of introduction. In this article we
will indicate the kind of knowledge of
magnetism and electricity needed, and
which should be supplemented by a study
of standard text-books on the subject.

IH 8 course of instruction on wireless

MAGNETISM.

1. Permanent Magnets.—The lodestone is
a natural magnet, and if a piece of hard steel
18 rubbed by it or another magnet it will be
found to act in the same way as the natural
magnet itself ; that is to say, it will point
north and south when freely suspended and
will attract iron filings. The piece of steel
i8 then " magnetised,” and is known as a
permanent magnet. One end of the magnet
is called the North (N) Pole and the other
the South (8) Pole.

If a straight coil is made by wrapping wire
round, say, a pencil, and & current of elec-
tricity from a battery (the meaning of these
words will be explained later) is passed
through the coil it will be found that the coil
behaves exactly as if it were a magnet.

If we ingert a rod of hard steel into the
coil and pass the current as before the steel
rod will become a permanent magnet.
There are, therefore, two ways of making
a permanent magnet.

4. Electro-Magnets.—If, instead of the

steel, we insert a rod of soft iron into the
coil it also becomes & magnet, but it is only
magnetic so long as the current lasts. This

is called an electro-magnet.

3. Magnetic Induction.—As a magnet is
made to enter & coil of wire electricity will
be induced in the wire, but only so long as the
magnet is moved. As the magnet is pulled
out of the coil a current flows in the reverse
direction. In this experiment the ends of
the coil are joined together.

This effect is known as magnetic indue-
tion.

If we replace the magnet in this experiment
by another coil through which we pass a
current, thus (as previously explained)
turning it into a magnet, we can obtain an
* induced current " in the second coil either
by moving the one coil in and out of the
other or by keeping one permanently inside
the other and by making and breaking the
current in the firrt coil. This effect is
further increased if the smaller coil sur-
rounds a piece of soft iron. The smaller coil
is called the primary coil and the larger the
secondary coil.

This experiment illustrates the principle
of the transformer or induction coil, which
will be dealt with later.

4. Production of Electricity by Mag-
netism.—If a bar magnet 18 covered by a
piece of paper in which a quantity of iron
filings has been spread the filings become
magnetised by induction and take up
definite positions on curved lines on the
surface of the paper.
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If the magnet is replaced by a spiral of
wire through which a current of electricity
18 paased a similar result will be obtained.

The space over which this effect is felt is
called the field of magnetic force or the
magnetic field, and the lines in which the
filings tend to arrange themselves are called
lines of force. We thus see that a magnetic
field is made up of a number of lines of
magnetic force, these lines being more con-
centrated at the poles of the magnet or coil.

If we move a coil in a8 magnetic field a
current of electricity flows in the coil, but
only so long a8 movement is taking place, or,
if we kecp the coil stationary and move the
N. or B. poles of & magnet near it, a similar
fiow takes place. The deduction we can
make from this experiment is that when
magnetic lines of force cross or are crossed
by a conductor, electricity is induced in the
conductor, and a current of electricity will
flow it the conductors are joined so as to
form a closed circuit.

ELECTRICITY.

5. Btatle Electricity.—If we take a piece
of amber (the Greek for which is "EAé<pov),
from which the name electricity is derived)
and rub it with a piece of silk we find that
the amber has acquired the property of
attracting very light objects, such as
fragmenta of paper, cork, cotton-wool, or
pith balls.

Other substances have the same property ;
for example, resin, sealing-wax, glass, etc.

These substances when thus rubhed are
said to be electrified—that is to say, to have
a charge of electricity.

Another peculiar property can also be
made apparent, namely, the amber and
silk will attract each other as well as pieces
of paper or a pith ball, but the silk will repel
another piece of silk similarly treated, as
also will the two pieces of electrified amber.
Since amber and silk have no effect on each
other unless electrified, these qualities of
attraction and repulsion must be due to the
electric charges, and it will be found that

there are two kinds of charges of electricity
of opposite qualities, and that the rubbed
amber or glass has one of these charges,
while sealing-wax becomes charged with
the opposite quality. These are commonly
called positive and negative charges, and
their symbols are plus (+) and mious (—)
respectively, and it is found that like
charges repel and unlike charges attract
each other.

6. If we bring two equally and oppositely
charged bodies in contact their charges
unite and the bodies are said to be dis-
charged.

It is necessary in making any experiments
of this kind that all the apparatus should be
perfectly dry ; even a damp atmosphere will
render it difficult successfully to carry out
such experiments.

7. If an electrified glass rod is passed gently
through the hand we find that the rod will
no longer attract the fragments of paper or
cork. This shows that the electric charge
on the rod has been conducted away by the
hand and from this we get the term * con-
ductor ” for any substance capable of con-
ducting a charge of electricity from one
place to another.

8. Conductors and Insulators. — All
metals are conductors, those most commonly
in use being copper, brass, aluminium,
iron, ete. To a much lesser extent, the
human body and water (except the purest
distilled water) are conductors.

The substances which will not conduct
electricity are called insulators, and for thia
purpose the chief materials used in electrical
apparatus are glass, porcelain, ebonite, silk,
rubber, oils, dry wood, string, and cotton,

9. Btatic Induction.—When a body posi-
tively charged is brought near another
body which is not charged a negative
charge is produced in the latter. This effect
is called static induction. Thus, if we touch
a piece of paper with an electrified rod and
then take another rod which has not been
rubbed and hold it to the paper we find that
the paper is attracted. This shows that
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the paper must have been electrified by
contact with the first rod, and consequently
induced an opposite charge in and was
attracted by the second rod.

10. Condensers.—Static induction is the
principle underlying the construction of
" condensers.” A simple type of con-
denser consists of a glass plate covered with
tinfoil on each side, leaving a margin of
glass uncovered at the edyes.

This condenser must be supported so that
the tinfoil does not touch any other object.

If one side is touched with a glass rod
which has been rubbed with a piece of silk
a8 descnibed above, it will be found that
this side has been charged positively, and
that the other side has been charged
negatively by static induction.

If the glass and the surrounding atmo-
aphere are dry these charges can be retained
for a considerable time.

' The object of the tinfoil is simply to
distribute the charge over the whole surface.

Now if we take two pieces of wire and join
them respectively to the ** coats ™" of tinfoil
and touch them together, the charges on
cach side will unite, and the condenser ia
said to be discharged. If a sufficiently large
chnrgt‘: has been put into the condenser it
will not be necessary actually to connect the
two coatings, for when the opposite ends of
the connecting wires are brought near
enough sparks will pass between the ends
and the condenser will be found to be
discharged, just as if the wires had actually
touched.

The object of leaving a margin of glass
round the tinfoil is to ensure a large insulat-
ing surface between the coatings of the
condenser,

This condenser is called Franklin's pane.
Another familiar form of condenser is known
as the Leyden jar, which ia fully deseribed
in the text-books. .

11. Production of Electricity by Chemical
Action,—Electricity can be produced in an
entirely different manner to the wavs des-
cribed in paragraphs 4 and b,

If we take a plate of zinc and another of
copper and immerse them in a jar containing
dilute sulphuric acid, and we join the two
plates by means of a wire, & current of
electricity will flow from the copper plate
to the zinc plate through the wire. This
can be shown by making the current thus
produced pass through a coil of wire, which,
a3 already explained, will then act as a
magnet, and will therefore deflect the needle
of a pocket compass if brought near it.

Such an apparatus for producing elec-
tricity is called a voltaic cell. Other sub-
stances and other liquids can be used for the
purpose. Thus, instead of copper and zinc
in sulphuric acid, we can use graphite and
zine in a solution of bichromate of potash
(or sal ammoniac), and other combinations
can be used for special purposes. These are
called primary cells, and a number of such
cells joined together is called a primary
battery.

12. Btorage of Electricity.—A simple form
of storage cell consists of two plates of lead
immersed in dilute sulphuric acid and con-
nected to the copper and zine plates of a
primary cell. The electricity passes into
the storage cell, nm:'!_ the lead plate connected
to the positive or copper plate of the voltaic
cell will be coated with a brown deposit. If
the wires are removed the storage cell will
retain the electricity in it, and a current will
flow when its two plates are connected by a
wire. This second cell is called a storage
cell, secondary cell, or accumulator.

13. Potential or Voltage.—We have
been considering a current of electricity
flowing in & conductor. This expression
is illustrated by the following analogy :
Two vessels are joined together by a
pipe from the bottom of each, in which
a tap is fitted. If we fill one full of water
and open the tap the water will flow through
the pipe until the water stands at the same
level in both vessels. This flow 1s due to the
difference of level in the first instance, which
causes & pressure against the tap.

With electricity a similar thing occurs.
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When two different parts of a conductor
have a difference of electric pressure a
current will flow from that part which has
the greater pressure to the other part, until
the pressure is equal throughout the com-
ductor. This pressure is called * potential "
or “ voltage.”

14. Current.—From the foregoing we get
the following definitions :—

(1) A current of electricity flows whenever
there is & difference of potential in & circuit.

(2) A current of electricity always flows
from a higher to a lower potential.

From this we can say that in the experi-
ment described in paragraph 11 the zinec
plate is at a lower potential than the copper
plate because the current flows from the
copper plate to the zinc plate in the external
circuit (although in the cell itself the current
18 generated on the zinc plate and flows
through the sulphuric acid to the copper
plate). Hence in voltaic cells and accumu-
lators the plate or plates of lower potential
are called negative plates, and those of
higher potential positive plates. Thus the
current may be considered to leave the cell
which produces it at the positive pole and
re-enter it at the negative pole.

156. Resistance.—In paragraph 8 we have
cxplained the meaning of conductors and
insulators or non-conductors. Although no
substance is either a perfect conductor, or a
perfect insulator, but all possess both
qualities in a varying degree, yet the
property chiefly possessed by conductors
is known as " conductivity,” and that by
insulators as * resistance.” Even the best
conductors, however, offer a certain amount
of resistance to the flow of electricity, but
very much less than that of non-conductors,
and conversely even the best insulators
have a certain amount of conductivity.

Resistance is the property which a body
possesses of opposing the flow of electricity
through it. This can be compared with the
resistance which friction offers to the flow of
water through a pipe. A small pipe will
uffer more resistance than & large pipe, a

long pipe will offer more resistance than a
short pipe, and a pipe with a rough interior
surface will offer more resistance than & pipe
with & smooth surface. Similarly with
electricity, the resistance of a conductor is
increased as:

(1) The diameter is decreased ;

(2) The length is increased ;

(3) A less suitable material is used.

16. Electrical Units.—These three impor-
tant factors of electricity—namely, the
current, the pressure or voltage, and the
resistance—are measured by the following
umnits :

The unit of current, or rate of flow, is the
ampére, corresponding in the water analogy
with gallons per second.

The unit of pressure is the volf, corre-
sponding with the difference of water level.

The unit of resistance is the ohm, corre-
sponding with the friction in the pipe.

These units are the three simple units
used in all electrical calculations, and they
bear a certain relation to each other, known
as Ohm's law.

The statement of this law is as follows .—

The current flowing through a circuit
is directly proportional to the potential
and inversely proportional to the re-
gistance between the ends of the circuit.
This law may be stated in other words
thus ;—

Yoltage.
Current = Resistance,
Voltage = Current  Resistance,
Resi Voltage,
esstance =
Current.

That is to say, the more pressure we apply
the greater the current, and the more
resistance there is the less the current.

There are, however, two other units which
we must take into consideration—one is the
unit of capacity or Farad, and the other is
the unit of induction or Henry,

17. Capacity.—The quality of " capacity ™
can be explained by the following illustra-
ton :—

A fuvotball bladder will normally hold a
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definite quantity of water; if, however,
the water iz forced into the bladder under
preasure it will hold a greater quantity than
before owing to the elasticity of the bladder
itself.

The difference between the. quantity of
water it will hold normally and the quantity
it will hold under a given pressure is the
equivalent of the electrical capacity of a
condenser. If the walls of the bladder are
thinner or are made of a more elastic
material, although the amount it will hold
normally will be the same, the amount it
will hold under the same pressure as before
will be greater. So with a condenser the
capacity will be increased as the thickness
of the glass plate is reduced, or if a more
electrically elastic material is substituted
for the glass.

18. Inductance.—All stationary bodies
show & tendency to oppose being put in
motion. This is called “inertia.” Similarly
all bodies when in motion show a tendency
to oppose being stopped. This is known as
“momentum,’” It is wel lknown that it takes
a considerable time for & train to get up full
ppeed. This is due to inertia. Also a train

still more with an iron core inside it ; whereas
& straight wire will be found to give only
feeble magnetic effect. So we find that the
inductance of the circuit has a direct bearing
upon the magnetic effect of that cireuit, and
that the introduction of an iron core into
the coil of wire increases its inductance still
further in exactly the same way as it in-
creased the magnetic effect.

19. Power~—The amount of power which
an electric current exerta depends on its
rate of flow in ampéres and on its pressure
in volts. The watt 13 the product of one
ampére and one volt, and is the unit of
power. The kilowatt, or 1,000 watts, is
almost exactly one and a third horse-power.

1I. Morse Alphabet or Code.

We give below the alphabet and numerals
in the Morse code, and in our next issue we will
give punctuations and general abbreviations
commonly used in Morse communication.

The method by which signals are sent in
wireless telegraphy is the same as that
used for land and cable telegraphy—
namely, the Morse code.

The Morse code as used by all countries
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except America is called the “ Continental
Morse,” and is a dot and dash system through-
out, with & maximum of four elements in
any letter; an element is either a dot or &
dash,

Whatever the speed at which signals are
sent, the following rules must be remem-
bered and strictly adhered to :

A dash is equal in length to three dots.

A space between two elements in a letter
s equal in length to one dot.

The space between letters in a word is
equal in length to a dash.

The space between words in a sentence is
equal in length to two dashes.

1t is of the utmost im ce to learners,
when practising sending in Morse, that these
rules should on no account be disregarded,
as it will easilybe understood that the sending
and receiving of messages commercially
would be difficult between men who had
been taught different systems of spacing.

SYMBOLS USED IN DIAGRAMS OF WIRELESBS TELEGRAPHY CIRCUITS.

.'r.I IL Primary or Besondary Call.

Battery of 3 Cells in
" I*arnllel.””

Battery of 3 Cells in Series.

1[I
1

—D ¢—

Transformer or Induetion
Lioil,

Direct Current Dynamcs.,

Spark Gap.

Crystal Dolector.

Telephone.

Manipulating Koy,

L 4

Aerial Wire or Antonna.

Earth Connection.

Coil having chiefly the
quality of Induetance.

Uil in which the Induc-
tance can be varied.

Bheostat. Coil having
Resistance,

Coil in which the Resis-
tanee can he variod.

|
I

Cundenser having the
fuality of Capacity.

Condenser the Capaeity of
which ean be waried.
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An Amateur's Experiences

By LESLIE H. B. STAVELEY

The Author describes his apparatus and its work, and he concludes with a few
useful hints for amateurs

T'is some four or five years ago since I
Iﬁmﬁ started '‘ wireless ™ experiments,

my sim being then to receive signals .

from a friend about a quarter of a mile away.
I shall never forget my feelings when I first
got “ Beaforth.” In those days I used an

\/

e
—
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&
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Fig. 1.

acrial 70 ft. long and 20 ft. average height,
a silicon detector, and 1,000 ohm ‘phone.
My next improvement was to instal a double-
slide tuning coil. [ then used three different
kinds of aerials, until about three years ago
I first heard Paris. My aerial was then four
wires 40 ft. long and an average height of
30 ft. On this serial I could just hear
Poldhu and Cleethorpes.

About twelve or eighteen manths ago I
put up my last aerial. It was slung between
two poles 45 ft. high and 35 ft. apart; the
acrial was 60 ft. long, the extra 25 ft. hanging

vertically down ; the aerial itself consisted
of eight wires, No. 16 s.w.g. bare copper
wire, arranged in two four-wire “ sausages,”
4 ft. diameter. The lead in was from the
higheat end.

Of the poles one was constructed of
two 16 ft. sections of 3 in. by 3 in. joist and
one 17 ft. section of 2 1n. by 2 in. These were
bolted together, and the resulting height,
allowing for overlapping of sections, was
45 ft. There are staysfrom each section,which
consist of steel clothes-line. The total cost

\
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Fig. 2.

of this pole was 9s. The other was a
30 ft. scaffold pole, with a 16 ft. section of
2 in. by 2 in, joist bolted on, and steel stays
as on the first-named pole.
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With regard to my instruments, I started,
as | have said, with a detector and 1,000 ochm
"phone, connected direct on to the aerial and
ground. [ then added a double-slide tuning
eoil, using the connections shown in Fig. |
For a considerable time I used this with a
silicon detector—the one | had used from
the beginning. My next improvement was
to use a detector consisting of a piece of
galena, on which reata a small spring of
No. 36 s.w.g. copper wire, which I replace at
least once & week, owing to the point
oxidising. My next addition was a vanable
condenser, which I connected across the
ends of my tuning col.

Last summer I made a * Doughnut ™
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The whole tunes to about 4,000 metres and
measures 12 in. by 10 in. by 8 in. The con-
nections are shown in Fig. 2.

The portable set has been designed for
use in conjunction with some :-!.t'{}uh. The
aerial is two wires of No. 19 s.w.g. bare
copper wire, slung between two masts at any
convenient distance apart, each consisting
of six 6 ft. scout poles joined by means of
brass ferrule joints and staved at every joint
above the second. This gives very satis-
factory results, and I have received up to
1,000 miles by it

My station is at Liscard, Cheshire, just
three J:m!ﬁ*s from "*I‘anfth

It is, in my opinion, advisable for an

Fig. 3.

oscillation transformer, but could not get
very satisfactory results with it, and so
made a transformer with a secondary which
slidea in and out of the primary. With this
I get nearly twice as far as | did with my
tuning coil. .

My latest experiments are testing the
efficiency of tellurium and zincite as a
detector, and up to the present I have found
them about as good as a good silicon
detector,

Fig. 3 shows my apparatus assembled
as a portable set, which contains a loose
couple transformer and a detector (galena)
and in the box which constitutes the base
is a load coil and a vanable condenser,

amatenr to start receiving on & tuning
coil, or else, if he starts with a transformer
and no experience of adjusting instruments,
he may be a month without getting any
signals.

My sending consists of a motor-cvele col,
condensers, and sending loose coupler, with
the secondary fired outside the primary. My
licence allows me 10 watts on a wave-length
of 100 metres, 1f I think the natural wave-
length of my aenal is too great | insert a
condenser—usually a variable one—in series
with the ground. This apparatus, with my
portable set gives me a range, under all
conditions, of at least five nules. 1 have
been heard up to fifteen miles,
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AMATEUR NEWS

HE station shown in the accom-

I panying illustration should have a
-apecial interest for our scout readers,
inasmuch as it was installed by Scout G. C.
Cook, of the 1st Kingston Hill troop, assisted
by Scouts R. K. Furniss and R. W. Bowshill,
who made the apparatus solely through in-

formation obtained from the Marconigraph.

e L T
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Scont {? C. Cook, of I'-'IE Ist Kingston HrH' Trmp.. npnraﬁng a stafion which

Tue WireLess WoRLD

growing apace. One of these associations is
the Cheshire Radiographic and Scientific
Society, which came into existence in
February last with the object of promoting
the interests of amateur experimenters in
wireless telegraphy and kindred subjects by
comparison of experiences. Fortnightly
meetings of this Society are held at the tem-

orary headquarters of the Hon. Becretary,
Mr. R. J. Thompson, Broad Street, Sale. A

he himself consfructed.

Scout Cook 18 shown 1i[=]|]trl|:-itmti|m

mspection by the Chief Scout, Lieut.-Gen.
Qir Robert Baden-Powell.

that it works exceedingly well,

messages have been received over long
distances.
* . *
The association  movement  among

amateurs interested in wireless telegraphy is

his
apparatus before a great rally of scouts at
Kingﬂ.t:rn -on-Thames, on the oceasion of an

We unde sistaind
and that

paper is read and discussed at each meeting.
On April 12th Mr. Thompson Yead a paper
and conducted experiments on high frequency
phenomena. On  Apnril 16th Mr. P. C.
Carlett, M.Sc., read a paper on the subject
of Condensers. The Society are purchasing
standard testing instruments and a lantern,

]
" ) &

The 5t. Paul’s Troop of Boy Seouts,
Bournemouth, are evidently determined to
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make a bold bid for some of the prizes which
we are offering in connection with the series
of instruetional articles :mw appearing in
this m ine. A al " wireless clasa "
has he:ﬂ:nned, amr articles will be the
basis of instruction. The Assoeciation are to
be congratulated upon the excellent step
which they have taken, which can be held
out as an example to other associations to
follow. The instructors to the class are
Mr. C. H. Woodward and Mr. H. C. Binden,
and these gentlemen recently delivered an

interesting and instructive lecture on the
subject, during the course of which they
drew particular attention to THE WIRELESS

WorLD scheme, and to the inspiring mesaage
of approval from the Chief Scout, Sir R. 8. 8.
Baden-Powell.

L] * L

Wireless communication was established
during the past month between Taplow,
Buckinghamshire, and Shirley, near Croydon,
by the London Wireless Telegraph Company
of the Royal Engineers (Territorials) as part
of their Easter training. The detachment
at Bhirley was with the headquarters of an
imaginary invading army, and the men at
Taplow were attiched to a cavalry brigade
operating in Berkshire and Buckinghamshire,
Constant messages were exchanged between
the Army wireless field stations employed
at the two places.

] * L ]

A meeting for the formation of the
Birmingham Amateur Wireless Association
was held on April 1st, at Queen’s College.
There was an attendance of about forty, and
the chair was occupied by Mr. W. F. Baxter
Bartram. The following officers were
elected : President, Captain A. Handley, of
the Territorial Wireless Company attached
to the SBouthern Army; Treasurer, Mr. P.
Stanley Beaufort ; Hon. Secretary, Mr. J. B.
Tucker ; Committee : Messrs. W. B. Bar-
tram, H. Beresford, A. H. Handford, J.
Littley, G. N. Lloyd, F. Perry, L. Ray, and
J. J. Bhaw. A fixed club-room has not yet
heen obtained, but negotiations are on foot,
and it is hoped that the Bociety will very
shortly be able to settle in rooms where
lectures by authorities on the subject will be
given, also papers by members. A club
aerial will be erected, and various types of

instruments installed. The subscription was
fixed at Hs. for the current year. Mr. L.
Ray kindly offered the Society the use of a
room capable of holding forty people, until
& club-room was obtained. The address of
the Becretary is Brentwood, Alderbrook
Road, Solihull, Birmingham.

The first meeting of the Liverpool
Wireless Association was held recently, the
chair being taken by Mr. Z. Tomlinson,
of Aigburth, The lines upon which the
Association was pro to be worked were
fully set forth by Mr. 8. Frith (Crosby). It
is intended that a room shall be taken in the
centre of the city as & clubroom, and that
permission be applied for, and a plant erected
for the benefit uF the members. The annual
subscription has been fixed at Bs. It is
intended to hold meetings, lectures, debates,
exhibitions and also outside excursions, etc.,
and a cordial invitation is extended to all
persons interested in Wireleas Telegraphy to
apply for membership. Mr. 8. Frith, of 6,
Cambridge Road, Great Crosby, Liverpool,
has been appointed hon. secretary for the
new-formed Liverpool and District Amateur
Wireless Association, which is the first of the
kind in the country. Mr. Frith won the
first prize in 1907 in the Harmsworth
Electrical Examination, open to the United

Kingdom.

Patent Record.

The following patents have been applied
for since we went to press with the April
number of this magazine :—

No. 7,398. March 28th. Graham &
Latham, Ltd., and Bernhard F. SBobatka.
Self-inductance or tuning coils.

No. 7,502, March 29th.
Heurtley. Wireless telegraphy.

No. 7,610, March 3lst. Guglhelmo Mar-
coni and Charles 8. Franklin. %mmmitting

apparatus for use in wireleas telegraphy and
telephony.

Ernest 8.

. No. T,847. April 3rd. Richard Cart-
wright. Wireless-controlled vessels.
No. T7.977. April 4th. Graham &

Latham, Ltd., L. J. Graham and Bernhard
F. Sobatka. Detector for use in wireless

telegraphy.



124

Tae WireLess WoRLD

QUESTIONS AND ANSWERS

We invite our readers to send us questions on technical and general problems that
arise in the course of their work or in their study. To enable us fo reply in the current
number such questions should reach s by the 12th of the month,

U. 8. E.—Wire in Tuner.—Why is the wire
in the detector circuit of the multiple tuner
thicker than that in the intermediate and
aerial circuits — 4 nswer.—8ince the detector
circuit of the tuner has to have in series with
it the primary of the detector, which is of
considerable resistance in itself, it is advan-
tageous to keep down the resistance of the
coil in the tuner, so as to keep the total
resistance of the circuit within suitable
limits. But more im t than this point
is the fact that the use of the thicker wire
makes the coil (which has a definite number
of turns governed by the fixed amount of
inductance required in it) longer axially
than if it were wound of the thinner wire,
and this increase of axial length produces a
more tubular field and enables the spherically.
wound coil of the intermediate circuit to
be more closely linked with it.

H * *

P. J. R—The Static Transformer.—
Instead of using the convertor with trans-
former, as in the 14-kw. set, would it not be
possible to have an armature with a
secondary winding, so doing away with the
transformer, taking two tappings off the
separate slip-rings, so admitting of 300 and
600 metre waves being used '—Answer.—
It cannot be said that what you suggest is
absolutely impossible, but it would be a
backward step. The whole advantage of a
static transformer—and it is & very great
advantage—lies in the fact that the long
fine-wire windings which are necessary in
order to produce the high voltage from the
low voltage are stationary, and can there-
fore be thoroughly insulated—by immersion
in oil, for instance—and moreover are not
subjected to the strain of rapid rotation.
Also, since the windings have not to be
rotated, they can be made of thicker wire,
gince the extra weight and bulk do not
matter, and thus the ochmic losses can be
reduced. If the m~-~hine which you suggest

had been under your care for some time
we think that you would have been very
leased if you invented the static trans-
ormer, with its increased cheapness and its
freedom from breakdown.

&*® L ] ]

B. R. L.—The "Phone Condenser—What
18 the influence of the 'phone condenser on
the oscillatory currents of the receiving
circnit when used with the Marconi Magnetic
Detector 1—Ansiwer—The currents in the
secondary circuit of the magnetic detector
are not, strictly speaking, oscillating cur-
rents. The oscillations of the incoming wave
are transformed, by the action of the
detector, into pulses of alternating-current,
the major portion of which is of the frequency
of the discharges producing the wave-trains
at the transmitter—i.e., of the frequency of
the wave-trains instead of the actual waves.
Mixed up with this frequency—which is, of
course, quite a low one—there are frequencies
which are multiples of this, namely, the
harmonics of the transmitter-note. The
effect of the telephone-condenser is to bring
the telephone-circuit more or less into
resonance with some of these harmonic
frequencies, and thus to alter the charac-
teristic quality or timbre of the sound
produced ; or, in certain cases, it may be
adjusted to give resonance with the funda-
mental note itself. In such a case there is
said to be *“ note-tuning.” As a general rule,
however, the 'phone condenser is used to
modify the quality of the signal so as to suit
the ear, without actually strengthening the

sound.
] &* L |

E. W. B—Tuning—1 am using a
' plain-aerial ' transmitter and an indue-
tively-coupled receiver (crystal) with switch-
contact tuning. Knowing that the plain-
aerial system 1s considered to give a prac-
tically untuned wave-train, I am puzzled
to find that I not only get fairly sharp
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tuning on the primary, but also have to
short-circuit the greater part of my secondary
circuit.—Ansiwer—The plain-serial wave-
train, though comparatively *‘ untuned,”
nevertheless has a definite wave-length of
its own—namely, about four times the
actual length of aenal ; it 18 therefore sus-
ceptible, to & certain extent, to tuning at
the receiver.* But with the peculiar type
of receiving jigger which your drawing
shows there are so many effects possible
which may mask themselves in the disguise
of * tuning.” For instance, all the time
you are varying your circuits with the
intention of tuning, you are also varying
the coupling between the two circuits ; and
you must remember that it is possible to
weaken signals by too tight a coupling iuat
as by too loose a coupling. You woul

in a far better ition to find out what is
actually happening if you made or bought
some form of wave-meter, with which you
could investigate the condition of each
circuit separately.

. . *

W. M.—The Crystallite Detector —Can you
offer any explanation of the following
peculiarity of the crystallite detector 1 The
detector consists of contact between zincite
and bornite. As is well known, crystallite
detectors have a way of losing their sensitive-
ness for no apparent reason ; and to enable
the operator to ascertain if the detector is
still sensitive at any time when no signalling
is going on a buzzer and cell are made use
of. These are placed some distance from
the receiving circuit so that the sound is
not heard except in the telephones when the
detector is sensitive. On discovering,
through the sudden cessation of signalling,
that the detector has gone “ off,”” I very
frequently find that on pressing the push,
um? s0 starting the buzzer, the detector is
again rendered sensitive; also that very
strong signals will sometimes have this
effect.—Answer—We think that when a
zincite-bornite detector is adjusted for maxi-
roum sensitivity, much of the effect 18 pro-
duced by a species of coherer-action between
the two crystals. A true crystal receiver
acts not in virtue of any coherer action, but
by the rectifying power of the crystal. If
the crystallite-receiver contact happens to
cohere permanently, the receiver will lose

* Bee articls on Y Byntony " in the Year- Book, just published.

the additional sensitiveness due to coherer-
action ; and the effect of buzzer signals, or
of atmng ordinary signals, would probably
be to restore the extra sensitiveness by
breaking the coherence either by a& tiny
spark or by a thermo-electric effect. Both
these things might, of course, produce
coherence instead of de-coherence ; this is
probably what happens in those cases when
you find that the buzzer signals will not
restore the sensitiveness. Bornite is not a
very satisfactory substance to work with ;
it 18 so frisble. Why not try a zincite-
tellurium contact ?
- * -

G. L.—Hundred Yards Range—(1) How
far will & }-in. spark-coil send messages !
Will it send 100 yards ? (2) Which is the
better receiver to use with a telephone having
a resistance of a few ohms—ailicon or
galena ? (3) What size of aerial is needed
to work about 100 yards ?—Answer.—Our
inquirer must be warned against expecting
final and definite answers to questions of
this nature. In the hands of an expert the
mechanism of an e]entnu bell, driven by a

{-volt battery, can be made to give good
communication over a mile or 8o when the
receiver is properly designed. On the other
hand, that same mechanism might easily
fail to communicate from one room to
another when in less expert hands or with
less perfectly-designed receiving apparatus.
An ordinary motor-car ignition coil, in
combination with a lhttle aerial not more
than 30 feet in height, can maintain com-
munication over five or more miles with a
good receiver ; but such a coil used in con-
junction with a badly-designed receiver, or
with imperfect tuning, might often fail to
work over & hundred yards. Again, such a
transmitter, even if used properly and in
conjunction with & good receiver, might
have its range enormously decreased if set
up in the midst of houses, for the short
waves suitable for such a small aerial would
be seriously hampered by such obstructions.
In such a case it would probably be better
to increase the height of the aerals rather
than the amount ﬂ}% power used.

A telephone with * a few ohms resistance "
does not sound very suitable for wireless
reception. To be of much service it should
have enough ampére-turns to give about
150 ohms resistance, and even then is only
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really suitable for use with a very low-
resistance receiver such as the Marconi
Magnetic Detector. If such a telephone
has to be used with a crystal receiver, it
ought to be helped by the use of & telephone-
transformer, which is really a small in-
duction coil reversed so as to form a * step-
down "' transformer; the crystal eircuit
being connected to the fine-wire winding
and the telephone to the thick-wire primary
winding. The fine-wire winding should be
shunted by a condenser. 1f such a telephone
transformer is not to be used, in apite of the
fact that a high-resistance receiver, such as
a erystal, iz employed, then the telephone
itself should be wound to have a resistance
of the order of eight thousand ohms. If,
however, the magnetic detector is used—
and for steady communication between a
pair of stations there is no equal to the
magnetic for simplicity and regularity—
then the low-resistance 'phones of about
150 ohms are all that is required. If you
will neither make nor purchase a “ mag-
netic,” we should recommend you to use, as
your standard receiver, a carborundumn
erystal with a properly-designed circuit and
telephone or telephone and transformer,
keeping the various more eccentric crystals
for experimental work, where uniform and
reliable results are not so necessary. If
you wish to get the best results possible
with your very low resistance telephone and
one of the two crystals you mention, youn
had better choose the alternative which has
the lower resistance— namely, galena.

L - E

A. E. M.—Wireless Telephony.—Will you
kindly explain how the timbre of a sound is
conveyed by wireless telephony ! It 1s
fairly clear how pitch and intensity can be
conveved, but I do not see how the quality
of & sound (as of different voices) is com-
municated.— Ansiwer— The characteristic
timbre of a voice depends on the character
of the vowel-sounds. Each of these vowel
sounds has a fundamental frequency; thus
the u in the word rude corresponds to a
frequency of 176, while the a in father corre-
sponds to one of 1,188 (Helmholtz).

In speaking or singing, the vocal chords
produce the note of the wvoice, and the
function of the mouth is so to modify this
note as to produce the required vowel-

sound. The note has a certain fundamental
Ereniluency. accompanied by a whole series
of harmonie frequencies (which are simple
multiples of the fundamental), and also by
a series of other ** partials " or ** overtones ™
which are not simple multiples. Amongsé
all these series of frequencies, a vowel-sound
finds one which is very near to its own value.
The frequency of a vowel-sound is not abso-
lutely rigid; it is capable of modification
witlun certain hmits ; so when the mouth
18 set to produce a certain vowel-sound, it
modifies this to agree with one of the partials
in the note produced by the vocal chords ;
this particular partial is therefore streng-
thened by resonance with the cavity of the
mouth, and the note leaves the mouth with
this vowel-sound impressed on it. The
pitch of the spoken vowel is determined by
the fundamental of the wvocal-chord note,
which forms the bulk of the sound. The
timbre or quality of the sound is determined
by the relative values of the fundamental
and the various partials, and also by the
relative phases of these. All these fre-
quencies, of different amplitudes and dif-
ferent phases, combine into a sound wave
of irregular form—a Fourier's series of
mixed waves—which on reaching the ear
once more resolved into its component
waves.

When the transmitter of a telephone—
whether wireless or otherwise—is spoken
into, the result iz that an electrical dis-
turbance is sent out which has exactly the
characteristics of this irregular wave ; and,
if communication is good, the disturbance
maintains all these charactenstica through-
out ita journey and, on reaching the receiver,
18 converted once more into the irregular
sound-wave to which it corresponds.
Finally, this latter is resolved by the ear
into component waves, and the whole
entity of the sound—pitch, timbre and
vowel-sound—is recognised by the brain,
If the communication is not good, the true
form of the compound-wave may not be
impressed on the electric disturbance ; or,
if 0 impressed, it may lose some of its true
form either during its journey or at its re-
conversion &t the receiver ; in this case, the
received sound is imperfect, articulation
may be blurred, and the quality of the voice
may be lost.

For a comparison between the merits of
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the wireless and the ordinary telephone, in
respect to this point, see the first part of Dr.
Erskine-Murray’'s article in the * Year-
Book of Wireless Telegraph and Telephony.”

* L ] »

H. E. H. B.—Arrangement of Appara-
tus.—Having purchased the following appa-
ratus, I should be pleased to know how it
may be arranged to give the best results.
An aerial wire of height 40 feet and length
60 feet is avallable. The apparatus con-
sists of 2,000 ohm telephones, various crystal
detectors, sliding inductance, small fixed
condenser, variable condenser with oil
dielectric, and an inductively-coupled re
ceiver with variable primary and secondary.
Is this latter a desirable instrument, or
would the direct-coupled r be more
satisfactory *—Answer.—It is practically
impossible to give a definite reply without
a more quantitative description of the
apparatus at your disposal. The inductively-
coupled receiver (or rather * jigger™)
will be the most satisfactory, if it is properly
designed. For use with crystal receivers
and others of high-resistance, such as the
Fleming valve, the secondary winding should
be very long compared with the primary,
80 that it requires only a very small capacity
to put it in tune with the various wave-
lengths which you wish to receive ; probably
b-uth your condensers are far too big for

urpose. A suitable jigger-secondary
wuu.l require & condenser somewhere of the
order of a millionth of a microfarad, and this
should be variable; though in vour case,
since the jigger-secondary itsell is variable,
this is not so essential. You could easily
make a suitable condenser, but the question
arises as to whether the secondary you have
in sufficiently long. It may be taken as a
general rule that the more inductance and
the less capacity you have in the crystal
jigger-secondary circuit the better the
results. If you have a wave-meter at your
disposal—which everyone who experiments
in wireless should have—you will be able to
find your way.

Your jigger-primary should be at one end
of the secondary, not at the centre, and you
should take care that it is the other end of the
secondary which is connected to the crystal.

It is not clear whether your jiguer a
variahle coupling ; if it has not, then you

must adjust the coupling by varying the
number of turns in your variable primary,
and re-tuning by your sliding inductance
in your aerial circuit,

With some of your crystal detectors you
will require & 6-volt battery and a potentio-
meter, which should have a maximum
resiatance of about 500 ohms.

With such a short aenal you are not
likely to require a tuning-condenser in series
with your aeral, more especially since you
appear to have & continuously-variable
inductance ; with the more usual tuning-
inductance, variable in steps only, a tuning-
condenser is useful for accurate tuning in
between the stepa.

Your small fixed condenser might do for
the shunt-condenser across the telephones,
though it would be a matter of luck if it is
the optimum value. Possibly youg variable-
condenser might be better here, if it is large
enough.

The circuits as outlined above may be
summed up as follows: aerial, tuning-
inductance  (possibly tuning- nnndenaer},
jigger-primary, earth ; forming your primary
or serial circuit. Jlggar -secondary, with
coupling to ry at bottom end ; small
(preferable variable) condenser across ends
of secondary, forming the oseillating
pecondary circuit which must tune to the
received wave. One side of crystal con-
nected to top end of secondary, the other
side through the telephones (shunted by a
auitable condenser) to the slider of the
l;olenl:iumatar which is across the battery.

hen the correct side of the battery (accord-
ing to the connection of the erystal) to the
bottom end (i.e., the end to which the
primary has its coupling) of jigger-secondary.
If you are using a crystal which does not
require an external E{IF the battery and
potentiometer will, of course, be cut out.

We repeat once more the advisability of
using & wave-meter wherever you can,
exciting the various circuits by means of a
buzzer, or else excite the wave-meter 1taelf,
and use it as & transmitter of variable wave-
length.

Do not forget that your erystal circuit is
connected in parallel with the capacity
across the jigger-secondary, so that this
capacity will be affected by that of the
circuit,
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The Imperial Wireless Scheme.

Select Committee Inquiry.

HE Belect Committee which is in-

quiring into the Marconi contract

resumed its aittings on Tuesday,
March 26th. During the course of the
inquiry Mr. Harold Smith, Mr. G. Terrell
and Mr. A. Gordon Harvey resigned from
the Committee. Sir F. Banbury, Mr. J. G.
Butcher and Bir Walter Essex were appointed
in their stead.

Sir Rufus Isaacs was the first witness
called. In response to the chairman's
question whether he had any negotiation
with the Postmaster-General in connection
with the Marconi agreement, he denied that
he had ever had any negotiation, direct or
indirect, of any sort or kind, with any
officials, with any member of the Govern-
ment, or with anybody connected with the
neggtiation from beginning to end. He had
not taken any part whatsoever in advising
on the agreement ; it never came before him
at all, and he knew nothing until just before
the contract was announced. Up to March
7th, the date when the agreement was gigned,
he never had any dealings in either the Eng-
lish Marconi Company, the Canadian com-
pany, or the Spanish company, or any com-
g{auiﬂﬁ of any sort connected either with the

arconi or any wireless enterprise. He was
anxious that there should be no sort of
suggestion made hereafter that his demal
was incomplete, and he wanted to make it
quite clear that he had never dealt in
uptions or in syndicates, or had any interest
in any option or syndicate or in any share
transaction of any sort or kind, either in his
own or anybody else’s name, or in that of
ANy COmMpany.

The first he heard of the American com-
pany or any transaction with the American
company was on the return of Mr. Godfrey
Issncs from America. On April 9th his

brother told him that he had made himself
responsible for taking over a wvery large
number of shares in the American Marcom
Company, and asked witness if he and his
brother Harry would take any of the shares,
not, however, to relieve Mr. Godfrey Isaacs,
who offered them as a good investment. He
made particular inquiry, and carefully
assured himself that the American company
had nothing to do with the English company,
and was not interested in its profits and
operations. He made up his mind not to
take any shares in the company.

On April 17th witness met Mr. Harry
Isaacs, who insisted that the shares were
going to mise, and that they formed an
excellent investment. He bought from him
10,000 shares at 2. That was six weeks after
the announcement had been published in
the Press of the acceptance of the tender of
the English company by the Government.
On Apnl 9th, if he had accepted his brother's
offer, he could have bought them at 1
“1 was dealing in my own name,” added
witness,

On the next day, the 18th, the shares rose
aa high as 3. On that day the American
company authorised the issue of new capital.

** One of the questions I put to my brother
when he was pointing out the advantages of
investing in these shares was whether the
Euhlin would get all the same information as

ad been given to me as to the arrangements
made in America. He told me that they
certainly would, and that the board would
issue a circular. A circular was issued, and
the public knew as much as I knew. On
the 19th of Aprillmy asked broker what waa
the price of American shares. He was very
anxious that I should sell out. I advised him
to sell, and he sold for me altogether about
5,000 shares. All these transactions were
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made in my name, and the accounts ren-
dered in my own name, as | have done
through my broker for years.”

Sir Rufus Isaaca then described how he
authorised the sale of the sharea on June 20th.
“* My proportion of the sale was 3,670 shares,
averaging £3 6s, 6d. each,” he said.

Applying the profit made on 3,570 shares
sold to reducing the price paid for 6,430
shares, the result is that the 6,430 shares
stand me at & cost of £1 Ha. 6d. per share.
That is the balance of the whole transaction.

The Chairman : When you were making

ur speech in the House in October last
did the thought occur to you that you could
get rid of some of these rumours if you had
mentioned your investment in the American
Marconis ! Because, being Marconis, you
can easily understand that one company
might be confused with another ?

Sir Rufus Isaacs : It did not occur to me,
and it does not occur to me now. [ will
assume that the person who circulated these
rumours had information. There were
entries in bhooks in my name, and contract
notes and accounts; [ assume, therefore,
that somebody had information. What I
want to know, and am entitled to know, is
what person, with that information before
him, wrote the lies, which were built up on
some such foundation ¥ Whois that person?
—that 18 what I want to know.

The Chairman: You thought that your
investments in American Marconis did not
form a topic for remarks ?

Eirﬂmpfrmpl: I thought it was a proper
thing to tell the committee about. hat |
felt I should do in the speech was to deal
with four specific charges which were made.
I did not want in any way to confuse any
question which was being raised with regard
to other matters with these charges—two of
them of a very grave character. [ wanted
the House of Commons and the public to
know that there was absolutely no founda-
tion of any sort for any of those statements.
1 am sure that if anyone had said in October,
when [ made that speech, that it would be
some six months before I should be called
before the Committee he would have been
laughed at and ndiculed. But at the time
that thia took place I certainly thought that
it would be a very short time before we should
be examined. I hope you will not think that
I am in any way eriticising. I do not intend

for a moment to do that, and I do not think
there would be any justification. I have
stated guite clearly that there is no truth in
the rumours. May I add this ? At this
time, last October, no one had ever suggested
that any transaction in any other company
—either Spanish or Canadian or American—
would in any way savour of corruption, or
was the subject matter of criticism of
Ministers. The whole of the suggestion
from beginning to end was limited to specu-
lation before the a nce of the tender of
March Tth was announced in the publie
Press on March 8th. That was the state-
ment to which [ directed myself.

Mr. Lloyd George was next examined. He
explained his poasition with reference to the
negotiations, and the circumstances in which
he acquired the shares from Sir Rufus Issacs.
He said : * Perhaps I had better state here
that I have never held any interest of any
sort, or kind either before or after April 17th
in the contracting company. Up to April
17th I had not acquired any interest of any
sort or kind in any wireless enterprise in this
or any other country, and I wish thiz denial
to be of the most public character. 1 never
trafficked or dealt in any shares of the British
Marconi Company at any time, either before
or after Apnl 17th, neither directly nor in-
directly, neither myself nor through anybody
else, and beyond what you, sir, have stated
to the Committee to-day quite accurately, I
never bought or sold or held any interest in
any shares in any other wireless concern.”
If there was any suggestion of corruption,
he continued, he would like to have it made
perfectly clear while he was in the chair.
What were the conditions at the moment
the investment was made ! The terms of
the contract had been announced six weels
before that date in the public Press. It is
true that a formal contract had to be entered
into, but the real terms of the contract had
been announced before. The public knew all
about it, and ita effect must have been fully
understood.

“* The British Navy had equipped Marconi
apparatus under a contract entered into, not
by the present Government, but by the
Unionist Government, on most, if not all,
the British cruisers. The British Mercantile
Marine was equipped with the Marconi
apparatus, and | think many foreign coun-
tries. It was in this country a large and
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important industry employing thousands of
British hands. That was all that I knew
sbout Marconi wireless at that time. All
this atmosphere of suspicion which has been
created—I am not entering into that now—
has all come into existence since then. 5o
much for the question of the character of
the investment itself. There was nothing in
Marconi wireless that would not have made
it & reputable, respectable, and good invest-
ment for any person in this country.”

Mr. Herbert Samuel, the Postmaster-
General, was next called. He gave a com-
plete denial of the rumours that he was
financially interested in any of the Marconi
companies, or any telephone or telegraph
companies in Any of the world.

Mr. Faber asked Mr. Bamuel, in view of
the fact that he had never held any shares
in any Marconi Company, why he did not
say that on October 11th in the House of
Commons ¥ Why did he restrict himself to
dealing with the English Marconi Company ?

** Because it was only the English Marconi
Company that was in question. [ regarded
it and still regard it as a question of charges
made only in relation to the company which
was contracting with the Government,” said
Mr. Bamuel.

He closed his evidence with the following
statement :

“If at some later date it is found that
grave injury has been done to the Imperial
interests by this delay in constructing wire-
less stations, my duty is to make it clear
that 1 have left undone nothing | could do
to obviate that. That is why I protested.
Thae stations might have been half-built by
naw.”

Evidence was then given by brokers, and
on Monday, April 10th, Mr. Godfrey lsaacs,
managing director of the British Marconi
Company, went into the witness chair,

The Chairman said that he was asked to
attend that day to give only such evidence
ag bore upon any dealings in the shares of
the British or any other Marconi company
by the Attorney-General, the Postmaster-
(feneral, the Chancellor of the Exchequer, or
by any member of the Government or
Government official. He wished to ask,
first, what occurred between him and his
brothers, Sir Rufus and Mr. Harry Isaacs, at
lunch on the day he returned from America ?

The witness said that he would like to tell
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the Committee what did take place in
America so that they might better under-
stand what his position was when he
returned. Mr. Marconi and he decided to go
to America upon hearing that the Judge of
the SBupreme Court had fixed March 25th
for the hearing of the action against hha
United Wireless Telegraph 'Eampan}r
vided that they would give an unde g
to be there. When they arrived in Hew
York he received visits from an attorney
representing a committee of shareholders in
the United Wireless Company, who had
between them subscribed a certain sum of
money with the object of taking the affairs
of their company out of bankruptcy, re-
forming the company, and fighting the action
pending.

As the result of discussions an arrange-
ment ap likely, and he realised that
there would be an opportunity of taking
over the whole of the tangible assets of the
United Wireless Company. These were con-
siderable and important. They really
covered ically the whole of the wireless
business of America. They had practically
500 installations on board ships and 72
telegraph stations all round the coast of
America. He naturally appreciated tha
fact that to take over those asssets would
require & substantial sum of money, and he
also realised that there was a possibility of
very big business in America provided his
company had money. The American sent
a telegram to no matter what part of the
world with as little hesitation as we would
send a halfpenny postcard. But to create
a long-distance telegraph service to all parts
of the world without the means of collecting
and distributing m in America would
be like playing Hamlet without the Prince of
Denmark. He determined that there were
two courses open—either to arrange with a
company like the Weatern Union Telegraph
and Cable Company, or tha.t we ourselves—

A Member : Eu say ' we ourselves "'——

The witness said that when dealing with
America he spoke as a director of the
American company. The other alternative
was to compete with the Western Union by
constructing wireless stations throughout
America and doing their own inland telegraph
service. He preferred arrangement to com-
petition. He ealled a meeting of his Ameri-
can d:rectors and put before them the whole
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of his scheme—first, for taking over the
tangible assets of the United Wireless Com-
pany, and secondly, for the construction of

high-power stations to communicate with
the different parts of the world, and, perhaps,
an arrangement with the Western

Union, for the construction of small stations
to create an internal telegraph service. He
informed the directors that in order to carry
out that scheme they would want a very
large increase of capital.

He would like to clear up one or two points
in doubt about their capital. At that time,
dealing in round figures, it was $1,600,000
issued. He told his American directors he
would require them to sanction an increase
to $10,000,000—5§1,400,000 to carry out the
contemplated arrangements with the United
Wireless Company and $7,000,000 of liquid
capital for work he had proposed.
American directors looked upon his scheme
as a little bold, but they thought they would
like to see it carried through. They assured
him, however, that in their ﬂpinjnn there
would be no possibility of raising a single
dollar of that capital in America. They
reminded him t-hnt- the face value of every
share had been reduced from $100 to $25,
and that the company had never been able
to pay & dividend. Further, the United
Wireless had an issued capital of $20,000,000
in §10 shares which had been sold at from
ﬁﬂ to $40. It was not likely, in the direc-

opinion, that anybody in America
wnuH put another dollar into wireless
telegraphy for some time at all events,
and they would not agree to any in-
crease of capital unless Mr. Marcon: and
he undertook to see that the whole was
subacribed.

Mr. Marconi personally hesitated very
much about giving any such undertaking ;
£1,400,000 was a very large amount to be
mapunmhle for. Mr. Marconi and he con-
ferred in private, and he told Mr. Marcon
that in his opinion he would bave no diffi-
culty in placing £1,400,000. Mr. Marconi
had great mnﬁdﬂnﬂa in his opinion, but
neveﬂhelesa did not like taking a responsi-
bility of that amount for the English com-
pnn}'. and asked him whether he personally
would take 500,000, leaving the company's
responsihility 900,000. He said that if he
waotlld he would take the other reaponsibility.
He (the witness) agreed, saying he was
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perfectly confident he could place them guite
easily. At that time, again dealing in round
figures, the English company held 35,000
shares in the American company. There
were, therefore, 29 000 shares in the hands
of other persons, making a total of 64,000
shares of $256 each. Each one of those, under
& scheme which he had submitted to the
American company, would be entitled by
conversion to five shares of five dollars each,
and cach of those five-dollar shares would hE
entitled to subscribe for five additional
shares of five dollars. Therefore, every
original shareholder would be the owner of
30 shares provided he paid £25 for 25 new
shares. At least there was that right, but
his directors were confident that the share-
holders would in all probability never even
get to hear of the increase of capital, and
that, whether they did or not, they would
not take it up.

But after the American directors had
agreed to the increase of the capital to
£10,000,000, after he had successfully carried
through the agreements with the share-
holders’ reorganisation committee of the
United Wireless, and after many interviews
with the Western Union Cable Company, in
which he made them understand that either
he was going to compete with them by put-
ting up stations—that they had decided to
increase their capital for that purpose—or
have a reasonable working arrangement,
join them, in fact, as a telegraph organisa-
tion, they eventunll}r came to the conclusion
that it would be wise to enter into an arrange-
ment, and after long negotiation they came
to terms.

The agreement was entered into. It was
signed at about half-past 8 o'clock on the
night of April lst, 1912, and he sailed for
London on the Mauretania at 2 o'clock
in the morning on April 2nd. Having
entered into his arrongements with the
board of the American company and with
Mr. Marconi, he then set to work to
place his 500,000 shares, leaving the com-
pany with the responsibility of the 900,000,
If the shareholders did not take them up,
he intended making an issue in London to
their English shareholders of & further
500,000 to 600,000 of the shares at par. 1f
the American shareholders took up all their
shares, his company were still responsible
for £ATH,000.,
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But they could not have afforded to take
up 875,000 shares in the American company
and hold them. Therefore, had they been
called upon to take up the whole of the
shares, having placed 500,000, there would
remain 900,000. Of those they would not
keep more than 300,000 at the outside. He
was not sure they would have continued to
keep those. They would have received
five shares for every one they origi-
nally held by means of conversion,
which would have given 175,000, and
they would, perhaps, have increased
their holding by 100,000 or 200,000, but
he did not think they would have kept
more than that. They would therefore
have had at least 500,000 or 600,000
shares to place with their own share-
holders here.

The witness further stated that while he
was still in America he called in Mr. Hey-
bourn and gave him the general outlines of
his programme with regard to placing
500,000 of the sharea on the English market,
Hies desire was that the shares should be
placed at a small premium, and that they
should remain so until the business of the
company had developed. Therefore, in
arranging to place with Mr. Heybourn
250,000 shares in all, at par, which was in
England 1 1-16, or in American money $5,
he made it a condition that they should be
supplied principally to dealers in wireless
shares on the English market at a price not
exceeding 1}, which he thought was the
price at which the shares might fairly be
introduced on the English market. He also
placed 150,000 of the shares upon the same
terms and at the same price in America with
bankers and others.

On Monday, April 8th, he arrived in
London with about 100,000 shares unplaced.
He invited his two brothers, Sir Rufus
Isaacs and Mr. Harry Isaacs, to lunch with
him on the following day. He told them
what had happened in America. He gave
them his opinion of the prospects of the
company, and said that in his belief the shares
would be a very good and sound investment,
that he had 100,000 still to place, that it
did not matter to him who took up those
shares, and that it was open to them to have
any number they liked. His brother Rufus
did not care to take any of the shares, and
as he had an appointment he left early.

His brother Harry, who remained and talked
over the matter with him, took a different
view of the shares from Rufus, and even-
tually said he would like to have 50,000
That left him with 50,000 of the shares un-
placed. By the following eveming, April
10th, he had placed the whole of the balance
of the shares. His seven directors took
2,600 each. Mr. Marconi was away in
America, and he telegraphed to him and
Mr. Marconi replied that he would take
10,000 shares. He himself took the same
number as had been taken by each of

the other directors — 2,600. He took
those shares as an investment. exactly
in the same way a3 he had advised

others to take them as an investment.
He had never bought or sold a share, and
was not interested in the least in the market
price of the shares, except to deplore very
much that the market should have run away,
as it was damaging to his company and
created extremely difficult circumstances for
himself.

On April 17th or 18th Mr. Heybourn came
to him and said that the demand for the
shares, principally from America, was so
great that the price was already long past 1§,
that therefore it would be absurd of him to
place them at 1}, and he asked his consent
to increase the price from 1} to 1§. He did
not like the su tion, not because he did
not think it was perfectly reasonable in the
circumstances, but because he had not placed
his own 100,000 shares at & profit, and had
no desire to make any profit on them.
Eventually he d with Mr. Heybourn
that he should increase the price of the shares
to 14 provided that he paid 1} for them,
instead of 1 1-16, because there was no
reason why Mr. Heybourn should reap the
benefit of circumstances over which he had
no control and could not have foreseen.
Accordingly it was agreed that Mr. Hey-
bourn should have the 250,000 shares at 1}
and that the contracts should be sent straight
to the company, so that the additional
profit of £60,000 or so should go to the
company. In his opinion he was perfectly
entitled to have taken that profit for himself
had he chosen so to do. But he preferred
that all the profit should go to the company.
He did not make any profit out of his
company in any way whatever, other than
the percentage which was paid him on the
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ts in addition to the salary he got for
1S BErVICces.

On April 18th Mr. Hevbourn telephoned
to him that there was a great demand for
the shares on the market, and he bid 2} for
50,000 more shares, and they were sold to
him at that price. Later on in the afternoon
Mr. Heybourn again telephoned that the
demand for the shares was far greater than
it had been in the morning, and asked for
an additional 50,000 shares at 2,7. All
these shares were sold to Mr. Heybourn on
behalf of the company. He had nothing
whatever to do with the market. He did
not control it.

The Chairman : You told us what occurred
at the luncheon between you and your two
brothers. Had you anything to do with
the sale of shares to Sir Rufus lsaacs, which
took place afterwards —I had nothing to
do with it. I did not know of it until
about the month of October.

You know, of course, of the rumours that
were circulated throughout the summer ?
Have you any knowledge of any trans-
sctions with the British Marconi Company
or the American Marconi Company on the
part of any of the Ministers of the Crown 1
—No: I have no knowl at all. I was
constantly hearing of the rumours. The
first I heard of them was in the month of
April. Directly I returned from America
I was informed that there was a very strong
attack to be made on the Marconi contract
with the Government. 1t was talked about
very freely. [ was also told there was a very
strong syndicate which was promoting or
had been endeavouring to promote the
Poulsen Company, and that they were
strongly esupported by influential persons,
among whom were members of Parliament,
who would assist them in preventing the
Marconi contract being carried through. I
took very little notice of these rumours; I
scarcely believed them at the time, but
they were being constantly repeated to me.
I was sent a document which I think has
considerable importance, and which I will
hand to the Committee. It is a prospectus
of & Poulsen radio-telegraph and telephone
system which is marked " Private and con-
fidential " and dated March 5th, 1912, two
days prior to the acceptance of the tender
of the Marconi Company by the Post master-
General. Thereare only two names on the pro-

spectus, One of them is the expert engineer
who teports on the Poulsen system, and
that engineer is A. A. Campbell Swinton,
who was warmly recommended by Sir Henry
Norman as one of those expert engineers
who was well qualified to advise the Com-
mittee as to the best wireless for the
Government to adopt. The other name on
the document is that of the printer. I
endeavoured to find out on whose behalf
the prospectus had been printed and by
whose instructions and to whom Mr. Cam
bell Swinton had reported. The only
reply I was able to get was that the strictest
injunctions had been given that no in-
formation was to be supplied by either of
these people to anybody, and that all the
papers connected with it were to be destroyed.
Therefore, so far as [ was concerned, the
door was closed ; but by means of the two
names on the prospectus I think the Com-
mittee will be able to obtain a great deal
more information than they have yet had
which will throw light upon two matters—
first, the attack upon the Marconi Company ;
and, secondly, the rumours and charges
made against Ministers. I heard in July
that those who were connected with this
syndicate were arranging an attack upon
Ministers in order to make it doubly sure
that the contract should not go through
Parliament.

I have never repeated any names becausa
I have never had the authority of anybody
to use names, | have never repeated any
ef the rumours because I could not sub-
stantiate them. But I have now received &
letter which [ think will help the Committee,
It is & report made to me in order that
I might have a record of what was said and
.n order that I might refer to it and give a
name. It is written from 70 Ennismore
Gardens, and dated April 8th of this year:

Dear Mr. Issacs,—It might interest
you to know of an incident which occurred
to me, and which in my opinion has some
bearing on the attitude of the great pro-
portion of those people who have been so
loud in their denunciation of the Marcom
Company’s contract with the Post Office.
I was present at & dinner party in the West
End last May, and was very interested in
the conversation of a gentleman who was
explaining to those about him the worth-
lessness of the Marconi system in com-
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rison with that of the Poulsen. After

inner I asked him if he could tell me more
of the ments of the two systems, and if he
considered the shares of the Marconi Com-
pany to be too high. He told me that he
was confident that the shares of the Marconi
Company would fall to 30s. or £2 ; that he
had several chents who, on his advice, were
bears on Marconi shares, and that, although
these clients had substantial profits on their
transactions, he was advising them not to
close, as the shares were bound to fall to
the price he had mentioned. He further
told me that he and his friends were very
confident about the merits of the Poulsen
system, which, in his opinion, was far in
advance of the Marconi. He told me that
there was going to be a great outcry in the
House of Commons against the Marconi
Company's contract with the Government,
and he mentioned the names of two members
of Parliament who were to take a prominent
part in the discussion. One of the members
whose names he mentioned has, in fact,
been very much in evidence in the discussions
which have subsequently taken place, and
the impression left on my mind is that a
certain section of people interested in the
Poulsen Syndicate have been devoting their
attention to preventing the ratification of
the Marconi Company's contract with the
Government to serve their own ends. The
gentleman who gave me this information
was & stockbroker. 1 have listened for
nearly a year to the wildest rumours against
the Marconi Company and against the
contract, and those rumours have almost
invariably come from people who were per-
sonally interested in the Poulsen syndicate,
or from persons whose intereat it was to see
a fall in Marconi shares. I have written
you on this subject because it seemed so
apparent that most of this outery against
the Marconi Company’s contract originated
from those who were trying to run another

system.—With kind regards, believe me,
Erxest G. Hawgrves.

Mr. Butcher : Who is Mr. Hawkings ?

Mr. Godfrey Isaacs: He is 8 member of
the Stock Exchange. Mr. Hawkings has
gaid that he is quite prepared to come here
and to name the two members of Parliament
and the stockbroker, and to give any
further information he can on the subject.
If the Committee probes this matter through
Mr. Hawlangs and this us and Mr.
Campbell Bwinton I believe they will get
8 good deal of information to lead them to
trace the originators of all the rumours as to
the attack on the Marconi contract and the
slanders and attacks on Ministers.

The Chairman: Did you offer any ad-
vantage or favour to any Minister or
(Government official in connection with the
negotiation of the agreement ?

I pever did ; it would be the last thing I
should ever dream of doing, and I should be
very sorry if it were poasible to do anything
of that kind in this country.

Witness was in the chair during the
greater part of four days, and he was fol-
lowed by Mr. Harry Izaacs, who said he
did not know that his brother, Sir Rufus
had sold any shares to Mr. Lloyd (eorge
until his brother came before the Committee
and made the fact known. He had no
knowledge as to how Sir Rufus dealt with
his portion of shares. He (witness) had not
had any Mareoni dealings prior to April 19th,
1912. 8ir Rufus sold 2,000 shares on his
advice. He had repeatedly heard the
rumours about Ministers, but treated them
as ridiculous. He could not give any idea
as to their orign.

Mr. Ernest Hawkings, in his evidence,
declared that in his letter to Mr. Godfrey
Isancs he did not mean the two members
of Parliament, to serve their own ends,
were trying to prevent a ratification of the
contract.
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SCOUTMASTERS. BE PREPARED!

To purchase for your Troop one of the special portable Wireless Field
Stations we have designed to meet your particular requirements in regard
to price and portability.
The first demonstration set ready shortly.

GRAHAM & LATHAM LIMITED

Military Engineers and Signalling Specialists,
104 Victoria Street, WESTMINSTER, S.W.

I WIRELESS TELEGRAPHY
The Manchester and Liverpool Wireless
Telegraph Training Colleges

27 LEECE STREET, LIVERPOOL. CARLTON HOUSE, FALLOWFIELD.
Tel. 1263 Royal Tel. 1105 Rusholme
Both Colleges are fitted with the most modern Marconi 1§ K.W. Power Set. All systems taught

NOTE.—50 of our students have obtained the Postmaster-General's Certificate for Radio-
Telegraphy within the past 2 months

DAY AND EVENING CLASSES.
For Illustrated Prospectus, apply to The Principal, F. Furngss,

Accumulalory  for

Experimenfal ana Tesling purposes

The Eleclincal Power STorage (P12 MILLWALL £ & 4.0F Winkhasterf Londonf €

WIRELESS AND CABLE TELEGRAPHY.
THE LONDON TELEGRAPH TRAINING COLLEGE, LTD.,

. T Morse House, Earl’s Court, S W. O TeARs "
OFFICES: 282 EARL'S COURT ROAD, 8.W.

Excellent positions are constantly being obtained by students of this College, which is the oldest
and largest Institution of its kind in the United Kingdem, in the above branches of the Telegraph
Service after a short period of tuition. Commencing remuneration from £100 o £ 200 per annum.
The College possesses TWO WIRELESS TELEGRAPH STATIONS fitted with the latest
type of apparatus supplied by Marconi's Wireless Telegraph Company, Ltd., and has
been recognised during the past eight years by the Company as a recruiting source for operators
desirous of entering its service.

DAY AND EVENING CLASSES.
Apply for Prospectus to SECRETARY (Dept. H), 262 Earl's Court Rd., Earl's Court, London, S.W. I
—

Please mitniion " Thi Wireless World " whin wrifimg foa Adeeriivers,
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The Radio-Telegraphist’s
Guide and Log é)nﬂk

A MANUAL OF WIHELEES TELEGRA-
PHY FOR THE USE OF OPERATORS
By W. H. MARCHANT

WITH 90 ILLUSTRATIONS
Pocket Size 4/6 net.

XVIII
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(Postage 3d.)
WIRELESS TELEGRAPHY AND TELE-
PHONY.
By W. ]. White, AM.ILEE. Second
Edition, enlarged. With 100 llustrations. 2/6
net (postage 3d.)
WHITTAKER'S ELECTRICAL
ENGINEER'S POCKET-BOOK.
Edited by Kenelm Edgcumbe, A M.I.C.E,
M.LE.E. Third Edition, entirely re-written
and enlarged. With 180 [llustrations. Leather,
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Detector Condenser No, 220

When ordering your WIRELESS &
APPARATUS specify MURDOCK, which is %

bailt well, works like 1t's bailt, :mublc for all
tliﬂimfnuc&ufimu, and fally licensed by

Do not invest your money in cheap
Apparatus, which never give satisfaction. i
e SR AR mese g, | odeiened
[ obtainable at fair prices, gih - net ipostage 4d.],

{ value of
workmanstip: of opcratica.. PP WHITTAKER'S ARITHMETIC OF
i iptiv c 3
Wit i ot dmrpe e For Tohrica Saoss nd Eniness. Cr
T TR taining 72 Worked Examples and 300 Exer-

AMERICAN IMPORTING CO. cises. With numerous lllustrations, 1/- net
8 Long Lane, London, E.C, (postage 3d.).
il TECHNICAL CATALOGUE POST FREE

e Sole Agents for
# W.]. Murdock Co., Chelsea, Mass. WHITTAKER & CO.,
2 White Hart Street, London, E.C.
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The Post Office Electrical Engineers’ Journal

Part 1, Vol. VI. April, 1913.
STANDARD CABLE MEASUREMENTS

SRR

TELEPHONIC DEVELOPMENT
HEAVY RENEWAL WORK

POWER PLANT FOR WIRELESS "sTA'rmHs
ALTERNATE CURRENT uznunsi.mu'rs

... By B. 8. Cohen, AM.LE.E.
i ... By W.H. Gunston
By J. Coxon, A.M LE.E.

. By J. W. Barber

By F. .ﬁ.ﬂdm:.ﬂ-:.
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-ﬂERIAL LOADING .. o= iy By J. Whitehead
Ete. El:l:. Ete.
Annuaal Subscription 5= Post Free,
PUBLISHERS - - H. ALABASTER GATEHOUSE & CO., 4 LUDGATE HILL, E.C
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FOR THE USE OF NAVAL

TH. PRACTICAL WIRELESS BLIDE RULE.
B4, An indmpensable companion to all w
H'I-‘!.- ﬂt WIRELESS TELEGRAPH DEBIGHNSE lﬂl .I.IIT'IUII
Vary felly illustrstad. Cloth, W8 met, post free, 3.
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Our Bookshelf

“Tue Year-sook or Wireress Tere-
GRAPHY AND TeLEPHONY, 1913, published
by the Marconi Press Agency, Ltd., Marconi
House, Strand, London, W.C. 2. 6d. net.

The publication of this book is & timely
reminder of the enormous development of
wireless telegraphy. Both in the popular
mind and in practice the subject has become
80 widely established that a thorough digest
of information has become an sahbsolute
necessity if those who are concerned with
wireless telegraphy in one way or another
are to keep pace with its rapid progress.

To satisfy the requirements of all interests
within a volume of reasonable dimensions
wad the problem to be faced in the compila-
tion of the year-book. The aim of the
publishers has been to produce a volume
which shall be at once indispensable to those
concerned in wireless telegraphy—whether
technically or commercially—and contain
information sufficient to make intelligible
to the general public the immense variety
of matters relating to the subject. Whether
his interest be in the purely scientific side
or the commercial, whether he desire to
know the wireless stations of the world or
the rates for & message, or to understand
the laws and regulations governing wireless
telegraphy all over the world, the inquirer
should find in a book of this kind all the
facts stated concisely and authoritatively,
and we do not think that he will be in any
way disappointed.

The year-book opens with a calendar,
and is followed by a concise chronological
record of progress in wireless telegraphy
since 1896. This should prove a very con-
venient and time-saving reference section.
Next follows what many will regard as the
most important feature of the work, and one
which alone would make it indispensable—
namely, the administrative section. This
contains the London Convention of 1912,
the laws and regulations of the principal
countries concerning wireless telegraphy, all
carefully prepared in English. Then there
18 & complete list of land and ship stations
of the world, with their call letters, ranges,

wave-lengths, the nature of the service
hours of opening and changes, set out
in a form which makes reference easy,
Other features are an article by Mr. Arthur
R. Hinks, M.A., Chief Assistant of Cam-
bridge Observatory, on * Wireless Time
Bignals ' ; * Distress Signalling,” by Mr.
G. E. Turnbull, and & mass of useful data.
As might be expected, the technical section
is particularly strong, and some of the
leading experts have contributed. Professor
J. A. Fleming, F.R.8., Dr. W. H. Eccles,
Capt. H. Riall S8ankey, and others no less
well known are among the authors of signed
articles. Major J. E. Cochrane deals with
military wireless telegraphy, and wireless
telephony has been dealt with by Dr. J.
Erskine-Murray. Almost every branch of
the subject has been covered. There is
much valuable technical data and a large
number of useful formule and equations.
A very full glossary of techmical terms in
English, French, German, Italian, and
Spanish completes a valuable section.

Brief biographies are given of prominent
people in the world of wireless telegraphy,
and articles on the part the invention plays
in ocean journalism and weather fore-
casting render the book attractive reading.

Many illustrations distinguish the volume,
and one very valuable feature is & new and
revised map of wireless stations of the
world. Every care has been taken to make
this map thoroughly up-to-date and reliable.

The year-book should go on the bookshelf
a8 a standard work of reference on the
subject of wireless telegraphy and telephony,

L ® L]

“Tee Sreamsuir CoNQUEST OF TuE
WorLp,” by Frederick A. Talbot. (London :
William Heinemann, 6s. net.)

Many of the old romantic attractions of the
sea are gone. Its mystery exists no more.
The merchant sailor, with jovial good
humour and rollicking sportiveness, returned
from his long voyage in one of the East or
West Indiamen, or the famous Australian
or China fast-sailing clippers, in his pictur-
esque dress, with his pockets full of money,
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with many thrilling yarns to spin of the
wonderful sights he has seen, or LEE perils he
has gone through, 18 no longer the hero of
his native village—the sure captor of its
fairest belle. His time of continued absence
is now, in most cases, short. He has, when
he returns, nothing thrilling to tell, and his
dress no longer differentiates him so markedly
from the working landsman. This great
transformation is in no emall measure due
to the of steam navigation, the
development of which is told by Mr. Talbot
in the interesting volume under review.
The reader is made familiar with all that there
is to be known about the construction and
detail of a steamship, but the author has
wisely broadened tha mnpe of the subject b
dealing with various other influences whmg
mntenal]y affect the welfare and safety of
the ocean-travelling public. We turn with
pleasure to the chapter dealing with wireless
telegraphy, in which the author has com-

within about a dozen pages a
description of this wonderful invention,
which has been one of the most remarkable
factors in changing the conditions of ocean
travelling. He draws attention to the
extraordinary lead which the British Mer-
cantile Marine enjoys in the advantages of
wireless telegraphy, due to the commendable
enterprise of the Marconi Companies. The
other chapters in this book are as well
written as that dealing with wirelesa tele-
graphy.  Although the North Atlantic
figurea largely in the volume, this is due to
the fact that it is the busiest of the seven
peas. It is where new developments and
revolutionary inventions mvnrlahl}? receive
their commercial ocean-going baptism, and
any book dealing with the subject of steam
navigation in which the North Atlantic did
not figure prominently would be lacking in
interest. We can heartily recommend Mr.
Talbot's book, which is interesting alike for
the excellence of the text and the character
of the many illustrations.
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“Tue Erecrrical, Trapes DirpcTORY
AND Haxppook, 1913." (London: The
Electrician Printing and Fublishing Co.,
Ltd. 15s. net.)

Familiarly known as the * Big Blue
Book,” the thirty-first issue of this in-
valuable annual is in every way as complete

as its ecessors. Included in the con-
tents are complete notes of the year's pro-
gress in electric traction, electric power, the
application of electric driving to industrial
works, also developments in submarine and
land telegraphy, as well as a record of radio-
telegraphy progreas of 1912, In addition,
the salient features of telephone in
the United Kingdom in 1912 (incl g the
purchase of the National Telephone 'Dn 8
system by the Post Office), the develop-
ment of the steam turbine nnﬂ the mbernal
combustion engine, the progress made in
arc and metal filament lamp improvements,
etc., are set out, and a summary of parlia-
mentary work in the session 8o far as
legislation has affected the electrical industry.
A record of the proceedings of the Marconi
Agreement Inquiry up to the adjournment
is also given. The law of electric lighting,
electric power, electric traction, telegraphs
and telephones is fully dealt with, and a full
digest, specially prepared for the ** Directory
and Handbook " by Mr. A. C. Curtis-Hayward,
A.LE.E., solicitor, is given. There are in all
over 2,200 in the Big Blue Book,
every line E:ving undergone careful and
thorough revision up to the moment of
publication. For over thirty years this
valuable and exhaustive work has occupied
the first place as a reliable book of reference
for a great and growing industry, inter-
national in character ; and the 1913 edition,
now published, shows no slackening of
effort to keep up the high repute of the work.

The wireless telegraph station at Port
Stanley, Falkland Islands, has been opened
to public service. Euro business
to and from Port Stanley will be handled
through the station located on the Cerro at
Montevideo, Uruguay, which is 1,243 miles
distant.

The following vessels have been equipped
by the Debeg Co. during the past month.
The letters in parenthesis denote the
call letters of the stations: Baiha Castillo

(DBEK), of the Hamburg BSudamerik ;
Dampschif-fahrts Gesellschaft, the Peter
Rickwmers (DPM), and Ellen Rickmers

(DEX), of the Rickmers Reismuhlen ; the
Mera (DMX), of the Kosmos Linie; the
Hesperus (DHX), of the Deutsch-Amer.
Petrol. Casellchaft ; the Sardinia (D51), of
the Hapeg Line ; and the Lichlenfels (DLS),
of the Hansa Line.



