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Navigation in Foggy Weather

NE important aspect of the findings
Ouf the Commissioners appointed to
enquire into the loss of the Em press
of Ireland 13 that attributing the ‘disaster
to human error. The Court has found that
the collision was caused by the handling of
the Storstud at the time. and it states that
the evidence makes it plain that there was
no risk of a collision if both vessels had held
the course they were on when in sight of
each other before the fog shut them out.
This is putting an enormous rmpnnmhlhh
on commanding officers, and it makes it all
the more necessary to instal some appliance
which will help the navigator to fix the
position at any moment of ships in the
vicinity when hia view is obstructed by fog.
The only andible method universally
adopted up to the present for conveying
information from one ship to others 18 the
use of steam whistles and syrens, which are
unsatisfactorv in fog, just at the time when
they are most needed.

The evidence in this caze, a3 in a great
many others, demonstrates how easy 1t 1s
to misinterpret such signals, and it is
obvious that another method must be
sought for l:nn.hlmp; ahlpﬂ. to hear one
another when their * sight ™ fails.

Wireless telegraphy offers the most hopeful
solution of the problem, and she remarlf:uhlf-
results recently obtained with installations
of the new Marconi-Bellim-Tosi Wireless
Ihrection Finder on the R.M.S. Eskimo
and the Canadian liner Royal George justify
the hopes placed on this apparatus.

The wireless direction-finder, which is

quite simple, does not need the attention of
a skilled wireless operator, and enables the
captain to determine his position without
the aid of the compass or sextant if he 1s
within a radius of about 60 miles from a
fixed wireless station or, what 1s just as
important, if he 15 within a similar radius of
another vessel fitted with wi.relcsa apparatus.

During the last wvovage of the Royal
(George, Luptmn F. H Tlu:rmpsr:rn. R.N.R.,
her commander, states that the instrument
was wonderf ull}' accurate in determining the
compass direction both of shore stations and
stations on other vessels. Thev had, for
instance, been able to ascertain the compass
bearing of Cape Race, Cape Ray, Father
Point, and ss. Columbia, the ss. Calgarian, and
the 83, Sicilian, The Columbia was 68 miles
distant, the Sictlian 18, and the Calgarian
53. The fact that there was a fog at Cape
Race seemed to have made no difference,
and Captain Thompson believes there are
great possibilities for the system, especially
in the event of going to the rescue of a ship
sending out the 8.0.8, call. When a steamer
15 1n distress it 18 necessary for her to give
another ship her position in degrees of
latitude and longitude, and the navigating
officer of the latter ship, assuming it is
not equipped with this new apparatus, must
know his own position before he can head
his ship towards the calling vessel. But with
the aid of this new appliance, even though
the position of neither ship 18 known to him,
he can steer directly to the rescue, and thus
arrive at the scene of the accident much
sooner than he could otherwise.
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Personalitiesinthe Wireless World

H. J. NIERSTRASZ

Chief of the Technical Staff of the Wireless Department of Holland

ANY there are who are not averse
Mm following the lead of adven-

turous spirits and * taking up”
a new idea, but they must be satisfied that
theirs is no insignificant minority, for only
in numbers do they find sufficient moral
support for their actions. Such men,
however, are & negligible quantity in the
world's assets ; it 18 left to the bolder indi-
vidual, the man with character, intelligence,
and grit to supply the force which assists
in rolling the world a little further along its
appointed course. If we may alter an
accepted quotation to fit 8 new purpose we
would assert that *“ Man 1s born to progress
a3 the sparks fly upward, and it is to those
who do not hesitate to make the first step
forward that their fellow-men afford priority
of consideration.”

Every age brings to the fore these men of
enterprise, and especially is this the case
when an epoch such as the decade just
passed away is marked by some great
discovery or invention. Consequently the
discovery of wireless telegraphy has
* selected "' for its devotees many of the
foremost spirits of our time. Such pioneers
have from time to time been the subjects
of portrait-sketches in Tue WirgLess
WorLp, and to these is now added Mr.
H. J. Nierstrasz.

For several years Mr. Nierstrasz has ably
fulfilled the important post of Chief of the
Technical Wireless Staff of the DutchGovern-
ment. But now his course is relatively
* plain-sailing,” he iz an acknowledged
authority on his subject, and he has only

to maintain the ideas and principles which
he has so successfully demonstrated to
secure for himself & name ** more lasting
than brass,” as the man who set in order
the wireleas system of Holland.

It is to the earlier chapters of his career
that we must turn for the more striking
interests of his life, because it is there that
we see him as a young man devoting his
unflagging energy to the science of tele-
graphy with such success that at the early
age of twenty he obtained a position on the
staff of the Dutch Telegraph Department.
Not many years after the new wonder of
wireless telegraphy attracts his attention
and he determines to test its efficiency. To
this end he obtains Government permission
to conduct experiments between The Hague
and Rotterdam. That was in 1900, and
though from the point of view of discovery
the experiments were unimportant they
sufficiently demonstrated the usefulness of
the invention. Thus was Mr. Nierstrasz
encouraged to continue his investigations,
and soon he proved the value of his know-
ledge to his Government. As a result they
appointed him in 1906 to his present position
as Chief of the Technical Service of the
Wireless Department. In  his  official
capacity Mr. Nierstrasz was a delegate at
the International Radiotelegraph Con-
ferences of London and Berlin, and was also
present at the conference for the Safety of
Life at Sea which was held in London last
FEAr,

He is now fifty years of age, for he was
born in Roermond on April 11th, 1864.



280

Tne WireLEss WoRrLD

A " Wireless”

Anniversary

Scheveningen-Harbour Station

By A. WALRAVE

OLLAND can justly pride itself
H upon being one of the first countries

to consummate the practical ad-
vantages of wireless telegraphy, for shortly
after Mr. Marconi's success in establishing
wireless communication across the Straits
of Dover, between Wimereux, near Boulogne,
and the South Foreland Lighthouse, the
Duteh Government appointed a Commission
to examine the possiblity of wireless com-

The Original Station al Scheveningen.

munication between the lightship Maas and
the Hook of Holland—a distance of about
15 kilometres (about 93 miles).

In these days, when the achievements of
long-distance wireless telegraphy are of
such common occurrence as to pass with-
out comment among the regular dmly
affairs of the world, the early effort to
which 1 have just referred does not seem a
very formudable one. But its significance
lies in the fact that the Dutch Government
realised the possibilities, even though they
appeared limited, before a long series of
successful r's'pFrlmuuh demonstrated  the

practicability of wireless telegraphy. The
Telegraph Department, the Naval Authorities
and the Roval Engineers conducted an
extended series of tests, and they were re-
warded by the successful establishment of
communication in 1902,

This success led to another and more
notable success, one which stands out as
a star in the journalistic firmament, for
it signalises the first Press service condueted
hy means of wireless telegraphy. The ser-
vice was not sanctioned by the British or
Dutch DPostal authorities, and after about
twelve months working it had to be
brought to a close when at last the Dutch
Postal Authorities were able to obtain
indisputable proofs that the messages were
really sent by wireless. But it stands on
record as a tribute to the Marconi system,
even in those early days, and to the enterprise
of the editor of the Algemeen Handelsblad,
one of the leading papers in Amsterdam,
by whom the service was emploved. In
1903 the Marconi Company a to trans-
mit through their stations at Broomfield,
in Fssex, and Amsterdam, the daily news-
letter of the London correspondent of the
Handelshlad—comprising about one thousand
words, The - messages were expressed from
London to Cuelmsford and delivered by a
cvelist to the Broomfield wireless station,
whence they were transmitted at a speed
varying from 25 to 30 words per minute.
The language used was Dutch, and although
the operators at both the stations were
English, without any knowledge of the
language in which they were telegraphing,
they performed their duties with perfect
accuracy, except for the curious misreading
of the letters 1 which occurred in Dutch
words for y. In the manuscript i was
accurately wntten, but invanably trans-
mitted as g, wvet never was the error

reproduced in the Handelsblad.
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In spite of the continued success of this
service, there existed some faint suspicion
that things were not quite as they appeared
to be, and that the daily articles in the
Handelsblad headed *“ By Wireless,” possibly
reached Amsterdam by some other means.
The Dutch Government wanted absolute
proof that the communications were, in fact,
transmitted by wireless, and efforts were
made to “tap” the si in order to
establish this proof, but for a long time with-
out success. The duty of endeavouring to
intercept the Broomfield signals was
allotted to a special committee, but no sue-
cess attended their efforts. On February
16th, 1904, an engineer from the Telegraph

==

l..._... .

Department was sent to the Maas Lightship
station with a view to bringing back the
f\mufu that were needed to justily inter-
erence by the Department. 1 accompanied
him on this oceasion in order to read the
Morse n]igm.ln sent out by the station at
Bromfield. The day was cold and the sea
running mountains high, but the object of
our quest had eluded us, and we were not
sorry to return to the shore.

Then it was that the present chief of the
Technical Service of the Wireless Telegraph
Department, Mr. H. J. Nierstrasz, stepped
in, and was able to prove to the Government
that the Marconi service was a reality. At
the Hook of Holland station, where he was

q
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The Station al Scheveningen Harbour before il was rebuilf,

(Inset, the Instrument Room )

B
UNIVERSITY OF MICHIGAN



282

Tuee WireLEss WorLD

The present Sfafion af Scheveningen Harbour,

asgisted by Mr. W. P. de Klerizenaar (who is
now at Scheveningen Harbour), Mr. Nier-
gtrasz was unremitting in his labours, and
on March 9th, 1904, he succeeded for the
first time in overhearing the London letter
gent by wireless to the .Algemeen Handels-
blad. This is all the Government were
waiting for, and it was now in a position to
put & stop to the wireless service on the
ground that it was an infraction of the
Postal Law, which made telegraphy a State
monopoly.

This practical demonstration heralded a
new era for wireless telegraphv in Holland.
To the Hook of Holland station was added,
in September, 1M, the coast station at
Scheveningen Harbour. The original in-
stallation was rather primitive in design,
and the results were not such as to cause
enthusiasm. Alterations were made from
time to time, however, and a change for the
better set in gradually. But at first, such
vessels as were equipped with wireless
generally fought shy of the Scheveningen
Harbour station. In those days the receipt
of & wireless telegraph was an event of out-
standing importance, and brought the whole
of the station staff into action. Messages
to ships always occasioned the station staff
much anxiety ; often messages destined for a
radius of within 100 Jilometres would

oceupy several hours in transmission, and
would entail an enormous expenditure of
energy. But not even these efforts would
ensure messages reaching their destination !
Times have changed very considerably since
then, but anyone who has been indentified
with the service since its somewhat crude
beginnings cannot fail to look back upon
the trials of those early davs with
emotion.

The first ship with which we established
communication was the German steamer
(’ap Blanco, and through the dark hours
between November 23rd and 24th, 1904,
many wireless messages were exchanged be-
tween Scheveningen station and that steamer.
Fven to-day there is a feeling of aflection
among the station stafl for the Cap Blasico,
and these take a special pleasure in
“ speaking "' to that vessel when she passes.
But, alas, she appears sometimes to have
forgotten her old friend, and passes her
traflic through another station !

Slowly the volume of business through
Scheveningen Harbour mounted up. Mar-
coni stations were installed on  Dutch
vessels, and the Noordam, of the Holland-
America Line, was the first of the * Flying
Dutchmen " to sail from Rotterdam with
a Marconi installation—on July 30th, 1904.
Dutch vessels so equipped did not then
communicate with Scheveningen Harbour,
and it was particularly irritating to the
station operators to hear Dutch vessels
working with North Foreland, whilst they
themselves had little or nothing todo. DBut
in the following year new arrangements
were made, and the coast station received
its due share of traffic; during that year
2,011 wireless telegrams were cleared through
the station. The whole of the stafl were
mightily encouraged by these results, and
the engineers, under the guidance of Mr.
Nierstrasz, vied with the members of the
Administrative staff in their enthusiasm for
their work. When at 1.40 a.m. on Febru-
ary 2lst, 1908, signals were heard from the
Kaizser Wilkelm der Grosse, 800 miles west
of the Lizard, 1t was considered a well-
merited acluevement on the of the
station. Since that time signals have
frequently been heard over long distances.

ij to two years ago the well-known
signal . . . - - - - was often heard by operators
at work with ships in the Mediterranean.
Some operators, more particularly those at
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coast stations, have been heard to grumble
at alleged interference by this station, but
there can be set against this the advan
claimed by many operators who have found
it of service. Indeed, Scheveningen Harbour
has had many regular customers who used
to send their messages during the night, and
in recalling those old friends, the name of
Harold E. Watterson comes back wiwidly
to the mind. I am writing of the time when
he was operator on board the Caronia, and
the staff here still remember with pleasure
the amusing expressions which came through
in broken Dutch, when each evening the
Caronia was heard, sometimes over distances
exceeding 1,000 miles.

The fame of the Scheveningen Harbour
began to spread, and the visit paid to the
station by Mr. Marconi, in company with Mr.
W. W. Bradfield and Mr. A. Gray, caused a
great deal of satisfaction.

[n view of the extensions and improve-
ments that were made from time to time, the
station accommodation became too small to
accommodate the machinery and apparatus

installed, therefore a site was acquired and
more commodious buildings erected. These
were opened on July 4th, 1910. The new
buildings provide all the accommodation
that is now required, and the wooden masts,
82 metres in height, which were designed by
Mr. Nierstrasz, enable communications to be
heard over long distances.

Since the London Convention mn 1912,
Scheveningen Harbour no longer uses the
old eall letters, and to many of us the loss
of this distinctive call, which has often
penetrated into the far Atlantic and Mediter-
ranean -—a tribute to the ability of Dutch
operators—wasa keenly felt.

Ten years have elapsed since the opening
of the Scheveningen Harbour station. That
period has been one of continuous progress
and development until to-day the station
stands at the zemith of its fame. The next
ten years may witness many changes, but,
with Mr. Nierstrasz and his diligent staff in
charge, Scheveningen Harbour may be
trusted to maintain the high reputation
which it has gained.

The Inferior of the Operafing Room,.
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Terrestrial Magnetism

Its Probable Origin and Possible Influence
on Wireless Telegraphy.

By ARTHUR E. COTTERELL.

ELEGRAPHISTS are well ac-

quainted with the existence of what

are known as “ earth currents,”
which reach a state of exceptional vehemence
somewhere about every eleven years, when
the electrical currenta so cause con-
giderable dislocation in the working of ordi-
nary telegraphic circuits in all parts of our
globe simultaneously. Wireless telegraphy
is 80 recent an achievement, however, that
there has been little opportunity for observ-
ing the effect thereon.

As we are rapidly approaching a period
when another magnetic storm may be antici-
pated, it seems rtune to draw attention
to the phenomenon as a possible occasion for
extending our knowledge of wireless physics,
and, perhaps, adding to such data as we

88 on the subjecta of ** Terrestrial Mag-
netism " and ** Eleetric Earth Currents.”

Apart from the analogy which may be
drawn between * electric waves " and  light
waves,” there 18 also the well-known fact
that wireless telegraphy loses in its efficiency
when operated in daylight as compared with
1ts greater range iu the night time.

The magnetic storm which occurred on
October 31s8t, 1903, was approximately sbout
its perindic time, and 1t 18 reasonable to
anticipate that the next visitation may pos-
sibly occur during the present year, 1914.
It may be mentioned that these storms more
frequently oceur in the night, and usually,
though not always, somewhere about the
equinoctial periods of the year.

In 1903 wirelesa telegraphy was not in the
advanced stage of development that it is
now, and it is not surpnsing, therefore, that
any effects, if effects t ere were, arising from
the * magnetic storm ™ in that year would
scarcely receive the attention which they
might deserve. There was also a ** magnetic

storm "’ on September 25th, 1909, which, it
may be here remarked, was associated with a
period of solar activity when sunspots might
usually be supposed to be at their minima.
These circumstances, hke other occasional
outbreaks, will probably not affect the re-
cognised eleven year period.

It is true that these storms arise suddenly,
but they are often of several hours’ duration.
In view of a possibly imminent visitation,
intending observers would do well to formu-
late the scope of their investigations.

A little thought will suggest various lines
of research, but it may not be amiss to sug-
gest the following as two primary heads,
Y1&: :—

(1) Do magnetic storma affect wireleas
signals 1 If so, in what way !

(2) Is the interference, if any, during day-
light and dark in any degree at variance ?

During the course of a magnetic storm it
would appear to be desirable that careful
notice should be taken to ascertain whether
the ordinary wireless signals are subjected
to any interference of an unusual character,
and if so the duration and extent of the
interference.

In such event any record giving date, time,
and nature of disturbance may prove useful
in any subsequent consideration of the quea-
tion.

With regard to the general guestion of
terrestrial magnetism and magnetic storms,
the causes of which are so imperfectly under-
stood, if it should really be that electric
waves from the sun play an important part
then it is conceivable that something of
these may be detected, and perhaps to some
extent analysed during the occasion of a
magnetic storm by observers who may be
provided with receiving apparatus capable
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of wide, quick, and ready adjustment to
varying time periods of oscillations.

Turning now to the unsolved problem of
" terrestrial magnetism,” there are probably
only two main schools of thought which need
be considered. One of these suggests that
lines of magnetic force radiating from the
sun produce magnetism in the earth; the
various diurnal and other changes resultmf_,
from the earth’s movements of rotation and
revolution ; whilst magnetic storms are pro-
bably occasioned by solar disturbances,
causing the ejection of electrons towards and
around the earth or by the propagation of
electro-magnetic waves.

The other propusition contemplates an
almost entirely electric influence in which
the earth magnetism is thought to have been
initiated by streams of electrons from the
sun, and that variations and magnetic storms
are due to various phases of this cause at
sunspot periods.

Whether the effects are brought about by

tic or electric agencies it seems clear
that the atmosphere and the ether of space
must be pervaded by magnetic or electric
vibrations. Given, then, a sufficient ampli-
tude of range and sensitiveness of the means
of reception, some effects may possibly be
noted on wireless apparatus.

Sunspots of a character likely to be asso-
ciated with a magnetic storm are sometimes
sufficiently wvisible to the naked eye when
the sun is slightly covered in mist, looking
through smoked glass only. Their associa-
tion with magnetic storms usually arises
when they cross the central meridian of the
sun. Sometimes the spots are too far north
or south on the solar sphere to have any
important effect. In the case of the 1903
storms the sunspot area was some 155,000
miles across. On the last occasion of
magnetic storm (September 25th, 1909),
the sunspot area was some 30,000 miles in
diameter and covered an area of about
700,000,000 square miles.

It is interesting to recall that this magnetic
storm lasted for about 9 or 10 hours. Another
point of interest arises from the fact that
Auroras were vivid at both the Northern
and Southern Poles, which phenomena dis-
played a large proportion of violet light rays.

It may now be well to recall some of the
interesting features of terrestrial magnetism.
The known existence of huge quantities of

285

iron in the constitution of the earth offers a
broad basis for the presence of magnetie
condition, and the assumption that this mag-
netism may find its origin in some celestial
radiation of magnetic lines of force is
exemplified by the fact that any upright iron
structure upon this earth becomes magnetic,
after it has been in situ for a short while, as a
consequence of the magnetic lines of force
which radiate from the terrestrial magnetic
poles.

This primary terrestrial magnetism seems
to be extremely simple, but we are concerned
with quite a number of movements, which
may be briefly summed up as follows :—

(1) Hourly variations in the westerly de-
clination, the variation amounting to some
3 minutes of arc in winter and 9 to 10 minutes
in summer.

(2) A wariation in the extent of the wes-
terly declination as between winter and
summer smounting to about 7 minutes of
are.

(3) A movement of perhaps a more striking
character, whereby the magnetic direction is
varied over a larger area in the course of
years. In 1912 the compass needle pointed
in a direction which was 15° 24"3 west of
the geographical North Pole. In 1580 it
was 11° east. BSubsequent to this earliest
record it travelled westward, coineiding
with the geographical pole in 1657 and reach-
ing a westerly maximum of 24° 41" in 1818,
gince when it has receded in an ea.aterijr
direction to the present time, and is still
following that direction. The present rate
of movement, based on observations of the
last seventy-one years, gives an easterly
progression averaging 639 per annum.

(4) Fluctuations due to magnetic storms
about every eleven wears with occasional
intermediate storms.

At an earlier stage reference was made to
two main schools of thought. Sinee neither
hypothesis seems to afford an adequate
explanation, we will now consider the appa-
rent objections,

It may simplify matters if we take pro-
position 2 first. The suggestion is that the
earth, containing large quantities of iron,
has been magnetised by electrons ejected
from the sun which have circulated around
our globe. Buch a proposition, however,
appears to be open to objection. As 1z well
known, the axis around which the earth
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rotates is situated approximately at an angle
of 23° 27’ to the pole of the ecliptic.

Fig. 1 reminds us that the poles are re-
versed in their relative positions as to the

e

L [P e
Fig. I.

sun at summer and winter to the extent of
about 47°.

If then we are to regard the magnetism of
the earth as the result of such solar electric
action, we might naturally conclude that the
direction of such effect would be found to be
perpendicular to the plane of the ecliptic or
alternatively at the geographical poles as a
result of the electrons following t.ﬁg earth’s
rotative direction. In 1831, however, the
magnetic North Pole was found in lat.
70°5"N. long. 96° 46’ W., whilst in January,
1909, the South magnetic pole was discovered
in 72° 25" 8. lat. 165° 16’ E. long.

These facts seem to debar the acceptance
of the proposition that the earth’s magnetism
18 due to solar electrnic effects, but does not
necessarily debar the supposition contained
in the second part of the hypothesis.

We will now consider the other proposition
of a solar magnetic
cause. If we assume
that the sun is hugely
magnetic, it is seen
that powerful lines
of force must radiate
through = and
pass Ethmplil;]: the _ _
earth in & more or
less midway position
of their sweep, as
shown in Fig. 2.

We must not over-
look, however, two
serious  objections :

(@) the sun is a
centre of tremendous
heat. Heat is
imimical to magnet-
ism. How then can we regard our great
governing orb as being magnetic? (b)
Whilst terrestrial magnetism has coincidence
with these suggested solar magnetic lines of
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force at a certain time of the day, we have
to remember that the earth makes a complete
rotation once in 24 hours, earrying the north
magnetic focus around in a circle of 15§ per
cent. radius at the present
time. It is true that each
Lol day the declination of the
compass needle varies, but
the wariation is small, the

“Weniay greatest normal extent of
which is merely some 9
minutes of are.

The matter is, undoubtedly, best con-
sidered from actual records, and for this pur-
pose it is proposed to take the published

ical observations recorded at the
Greenwich Observatory for the year 1902,
That year, selected quite haphazard, is a good
one for our purpose because it was very free
from magnetic storm and vehement solar
disturbances.

From Table 2 of the Greenwich records
(Fig. 3), which shows the “ monthly mean
diurnal inequality of magnetic declination
west,” we observe a rise and fall at certain
hours of the day and night, the highest
reading oceurring at 1 p.m. and the lowest
between 7 and 8 a.m. We also observe that
there is a variation in the amplitude of this
movement which increases in the summer

months,
It has been considered sufficient for the

Fig. 2,

purpose to illustrate the eurves for the four
months which include the summer and
winter solstices and the equinoxes, wiz.,
June, December, March, and September.

UNIVERSITY OF MICHIGAN
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Coincidence with the seasons is shown in an
interesting manner if we compare the mean
monthly inequality (from the same Green-
wich record) with the distance between the
earth and the sun for one year. Fig. 4 illus-
trates this.

Notwithstanding certain anomalies, it
seems imposible to doubt that the sun does
affect terrestrial magnetism. There are,
however, other irre ities to be accounted
for, and 1f we are to seek them in the solar
system, we must naturally consider the
planets. At first it appeared that on an
entirely m ic basis the intervention of
large bodies, which probably have consider-
able magnetism of their own, must cause

o
EEEEE 4

Note the inequality of
course shewn in obove
enlarged scole

diversion of any lines of force emanating
from the sun. A brief study of them, how-
ever, in which their dimensions and distances
were tested by calculations based on mag-
netic laws, seems to show that any distur-
bances would be of comparatively minor
consequence.

The writer recently examined the 1902
magnetic records in connection with the
earth-moon distances, and the 1
declinations and movements which werc
suggestive of a fruitful field, but although
these investigations were extended over the
records for the greater part of a year, they
offered no striking indications.

If, then, investigations rather point to &

Jo. fob o Ap Moy, Jun. Bty A, Sep Oct. Now. Dec.

magnetic declination is of

on g considerobly

Fig. 4.
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solar magnetic theory subject to variation
as & result of sunspots, why cannot we
aceept these phenomena as a complete
'explanation of terrestrial magnetism 1 The
negative answer i8 forced on us with no un-
certain power. We have to explain two
fundamental conditions of supreme impor-
tance.

(1) The origin of the general direction of
the earth’s magnetism.

(2) The reason why that direction makes
8o wide & migration in the course of years.

Let us consider what the earth-solar con-
ditions are.

The earth, as is well known, rotates on its
sxis once in 24 hours. The earth revolves
in &  year
around the sun
in an orbital
journey,
slightly ellipti-
calinshape,and
having a major
axis of some
186,000,000
miles.

These move-
ments are
merely  sug
gestive of what
takes  place

selves whether
there are any
other impor-
tant move-
ments. There are some, which we will now
discuss. They are :

(@) The precession of the carth’s axis ;

(b) Nutation ;

(¢) Varation in the eccentricity of the
earth’s orbit ;

(d) The solar movement through space.

The precession of the earth’s axis being a
movement of considerable magnitude, we
give that first consideration.

Briefly described, the earth not only
rotates round itas polar axis, but there is a
polar movement which describes a circle
around the pole of the ecliptic.

The period occupied in making one com-

plete circle is 25,695 years. Bo important a
movement i8 highly suggestive until we come
to inquire more closely into the relative facts.
The constant of precession is only 50-3514
seconds of are, and therefore it is clear that
any effect so produced could only form a
small part in the annual ic migration,
which amounts to nearly 7 minutes of arc.

The effect of lunar nutation is to superpose
& smaller movement upon the ter one of
precession, so that the circle described by
the latter is converted into a slightly wavy
line, & complete cycle being performed in
183 years, e constant of this movement,
however, is only about 9} seconds of arc.

We come now to the question of the eccen-
tricity of the
earth’'s orbit,
which  latter
describes  an
elliptical path,
the eccentri-
city from a
circle  being
only about
0-01877 or
nearly 5
This eccentn-
city VATies
between limita
of 00747 and
0:-0047. At
present  the
eccentricity is
diminishing,
but will not
reach ita mini-
mum value for
manythousand
years.

Lastly, it 18 estimated that the sun is
moving through space at the rate of some
150,000,000 miles each year carrying in its
train the whole solar system.

During the 334 years (1580-1914) in
respect of which we have records of magnetic
declination, the earth has been carried, with
the rest of the solar system, a stupendous
journey of some 50,100,000,000 miles through
space. If now we can contemplate an
etherial magnetic system pervading the
comparatively small solar system, it is
impossible to resist a wider conclusion that
magnetism may permeate the universe,
its directive tendencies affecting the various
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planetary bodies, of which our earth is one,
according to the positions which they occupy
within the general lines of magnetic force.

If it be true that there are such magnetic
lines of force, it must be remembered that
they would be propagated in curves, and
therefore any such moving body as our
earth would intersect them at different
angles in the course of its motion. This may
ﬁrh.;pﬂ be best shown in a diagram such as

g b.

Let M u M represent lines of magnetic foree
pervading space and E E E E the earth at
varying positions in its mighty journey
through space. In 1580 we notice that the
magnetic line intersects the earth on the
eastward side. At 1657 the magnetic line
coincides with the geographical poles. In
the year 1818 the magnetic line is at its
greatest westward position, whilst in 1912 it
is occupying & less westerly dircction, and
obviously, as the earth pursues the same
path, the magnetic line will continue to recede
from its westerly direction. All these
ghuﬁa coincide with the observed magnetic

eclination, and though, of course, the sug-
gested positions are purely imaginary, and
the relative dimensions of both the earth and
of the magnetic lines of force are out of
proportion, it appears to the writer that an
explanation of the migration of the declina-
tion needle seems likely to be found only as
a result of investigation in the direction
described.

It seems probable that when the full story
of terrestrial magnetism comes to be written,
the origin and principal motions will be
found to have a far wider significance than
18 usually attached to them. When we con-
sider the electro-magnetic influences of
violet rays we open up wide vistas of specu-
lation. The question will, no doubt, arise,
* How then can it be explained that there is
80 much coincidence between solar pheno
mena and the effects ohserved on the
earth ¥ A possible explanation may be
forthcoming. A magnetic sun would neces-
sarily affect the wider influences, or, alter-
natively, can it be that the effects which are
observed are not the result of solar magnetic
properties, but rather of an anti-magnetic
character ?

We know that heat is destructive to mag-
netism, a fact which introduces no incon-
siderable difficulty in the conception of a
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solar magnetic theory, but which, alter-
natively, may supply ground for a theory of
interference.

It is quite inconceivable that the solar
system is the * Be all and end all ” of the
various phenomena which we observe on our
comparatively small planet, and remember-
ing how vast are the dimensions of other
bodies and other systems throughout the
universe, it is surely reasonable to assume
that the realms of space, the superb vault of
the Heavens, 18 blent into one harmonious
whole, and that amongst the many and
mighty wonders magnetism springs forth
and pervades all things terrestrial and
celestial,

INTERNATIONAL RESEARCH.

The International Commission for Radio-
Telegraphic Research, which was inaugu-
rated at a meeting in Brussels in April last,
has held a further meeting, at which its
constitution has been adopted in definite
form. Mr. W. Duddell is President, Prof.
Wien, Vice-President ; Dr. R. Goldschmidt,
(General Secretary; and Mr. R. Braillard,
Assistant Secretary. National Committees
have been formed in Belgium, France, and
Great Britain. A large number of technical
matters were brought up at the meeting,
Dr. (oldschmidt deseribed the latest im-
provements at the Laeken station, and it
was decided that & small high-frequency
alternator be acquired. Reports were also
read by Prof. Schmidt (Halle) on obser-
vations by a barreter and galvanometer
by Mr. Vollmer and Prof. Wien (Jena),
Dr. Marchant (Live 1)) Mr. Lucas
(Namur), and Mr. Wulf (Volkenburg), on
photographic registration of signals; by
Mr. Bonndorf (Graz) on reception of signals
fromm Brussels at a distance of 2,000 km.
hy a detector and galvanometer; and by
Prof. Howe (London) on the determination
of the energy received from Brussels and
Paris. In the discussion on these the Com-
mission expressed the wish that experi-
menters would send in with their results
characteristics of their antennse, and that
wherever possible should employ photo-
graphic registration.  Mr, Duddell also read
& r on methods to be employed, and
augpgﬂed the employment -::F] Eﬂ closed
receiving circuit at the control station
similar to that used by Dr. Braun.

LINIVERSITY
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The Imperial Aspect of Wireless
Telegraphy

The Future of the Wireless Telephone

and telephony were touched upon
by Mr y C. Isaacs, managing
DII‘EC!-DI’ of Marconi's Wireless Telegraph
Ltd., in the course of his ewvidence
i:-einre the Dominions Royal Commission
on July lst, of which we reproduce the
following report from the Morning Post :—

NEW ANGLO-AMERICAN STATIONS.

Mr. Godfrey Isaacs said that very shortly
his company would be opening new wirelesa
stations between Carnarvon, in Wales, and
Belmar, near New York, which would have
four times the power of the present wireless
installation between Ireland and Canada,
snd would, therefore, enable them to des-
patch and receive messages at a ter
gpeed than had been possible under past
conditions. They contemplated being able
to transmit and receive 100 words
minute automatically for a considera
proportion of the time they were working,
which was about twice the rate at which
submarine cables were operated. Mr. Mar-
coni assured him that he saw no reason
why, when certain mechanical apparatus,
which had nothing to do with the wireless
telegraphy itself but was applicable to
wireless, had been perf PE&]r ehould
not be able to send .‘.‘-ﬂ'l] Wﬂrdn per minute.
This did not necessarily mean that these
high-speed m should be sent at night
only, because they had found in their
Atlantic experience that the day was just
as favourable as the night for wireless
telegraphy ; in fact, it was sometimes more
favourable. The new Carnarvon-Belmar
stations were now being adjusted, and he
hoped they would be available in about a
month or so. The opening of those stations
would mark an epoch in wireless telegraphy.

IMPERIAL TELEGRAMS.

At present the Atlantic rate for wirelesa
telegraphy was 8d. per word, a8 compared

PDEEIBILITIEE of wireless telegraphy

with 1s. per word for submarine telegraphy,
but that was by no means a fixed proportion.
When they had developed the successful
use of certain mechanical inventions which
would enable them to carry a heavier
“load " and had established a chain of
high-power stations on certain lines of
teﬂ:guphj-: traffic that would be equal
to this increased * load,” and would give
them the “ wave-len " they required,
increased traffic would be carried at such
8 slightly-increased cost that the mate
per word would go on being reduced to such
a low denomination that it would be brought
within the range of practically geperal use.
“In my wview,” said Mr, Ieaaca,  the
development of wireless telegraphy must
bring about universal cheap telegraphic
communication. But I do not contemplate
that the telegraphic services of the Bntish
Dominions will be conducted by private
companies. It seems to me to be so clearly
in lmperial interests that communication
between one part of the Empire and another
should be made cheap and efficient that the
State will not be content to depend upon

rivate control, but must insist upon

overnment control. No private company
ought to be expected to conduct an Imperial
telegraphic service at cost price, but the
State could do so. Inasmuch as the cost
of wireless te phy is going to be so cheap,
1 see no reason why it should not be universal
throughout the British Empire. And not
only universal, but so cheap, owing to ita
universal use and the low cost of establish-
ing and extending the system, that it is
quite possible, and indeed probable, that
Bir Hﬂnmker Heaton’s proposal for a univer-
sal Imperial telegraphic rate of 1d. per
word will be introduced in practical form.”

SECRECY AND CERTAINTY.

Mr. Isaacs assured the Commission that
he had no doubt that wireless telegraphy
would be conducted with the same certainty
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and secrecy as submarine telegraphy, with
greater speed, and at greatly reduced rates.
When they possessed high-power stations
they would be able to send out long wave
lengths that could not be intercepted
except by similar high-powered stations.
As to the question of certainfy, it had
already been demonstrated that a single
wireless service was far less liable to inter-
ruption than & submarine service dependent
upon a single cable. When they had two
pervices between this country and North
America, a8 they would have shortly, the
risk of uncertain communication would be
reduced so low that it could hardly be a
matter of serious consideration.

With regard to the Imperial aspect of
the question, Mr. Isaacs said that one of the
objects of the Marcomi Company was to
establish an Imperial system of telegraphy
on British territory, managed and worked
by British officials and free from foreign
control. Only that morning he had had
a conference with the heads of departments
in the Marconi Company with a view to
Organising a service between this
country and Canada, designed to supply
news to both the Canadian and British Press
at one half-penny per word. He had no
doubt that as new stations were constructed
other parts of the Empire would be brought
within the range ? a correspondingly
cheap Imperial service,

WirELE2S TELEPHONY.

In reply to Sir Rider Haggard, a member
of the Commission, Mr. Isaacs said the work
which was now being done with wireless
telephony clearly showed that it was only
a question of the power of a machine which
governed the distance over which one
might telephone.

He anticipated and hoped that Mr.
Marconi would telephone to New York
before the end of this year. And if he
telephoned to New York, when the stations
were built between Buenos Aires and this
country he should not hesitate to express
the opinion that Mr. Marconi would at the
same time that he telegraphed also telephone
to Buenos Aires.

* You anticipate the time when a sub-
gcriber can have a telephone in his house

—

by which he can telephone all over the
world ¥

“ I would not like to go as far as that. I
can see difficulties would have to be got
over before that condition of things can
come about. I think it will be possible to
go to a particular station in London and
telephone to New York, but I do not think
it would be easy to telephone from your
office to New York.”

“ The wireless business stands at present
on the threshold of unrevealed things ? ™

“Yes. I feel there are great things
to be revealed.”

Sir Rider Haggard further inquired if it
would be ible for the telephone sub-
scriber speaking from his office to be con-
nected with the wireless apparatus at the
central station and thus speak direct to
New York.

Mr. Isaacs : * So far as I can see, I do not
think it will be possible for you to telephone
from your office to New York and that the
words which you use will be heard in New
York, and that you will receive a reply
from New York in your office.”

“You do not think it would be
to link up a call so that your actus
will be transmitted ? "

“1 do not say it will not be possible ;
but so far as I at present see, I do not see
the pmare-::t of that being immediately

practicab

" Do you know if it is being considered ! "'

“1 think it is. [ certainly think there is
no reason why it should not come as a
matter of development.”

ible
words

“ Marconi wireless telegraphy installed ”
is one of the inducements ﬂﬂ'e tn would-be
purchasers of a big Sussex estate now in the
market.

- ] -

As the result of an interview with Mr.
Arnold Kruckman, who is organising the
round-the-world flight in connection with
the San Francisco Exposition, Mr. Marconi
has promised to place the wireless system
along the line of route at the service of the
competitors and officials. Mr. Kruckman
states this will be & wonderful help in carry-
ing out the race.



202

Tax Wmeress WorLD

Aerials and their Radiation

Waveforms. IV.

By H. M. DOWSETT.

HE electrostatic field of an air
condenser (Fig. 1) is often taken as
& model for drawing the field of
electric strain of an umbrella aerial, such
as is shown in Fig. 2.
" Fig.2is a EII'E‘;U] copy of Fig. 136, p. 150,
om Lielfaden der Drahtlosen Telegraphis,
1909, by Prof. J. Zenneck. The ﬂjj:::.
bution of the strain lines under the aerial
in this diagram is open to criticism, but the
lines shown leaving the top of the aerial
for the earth—corresponding to the external
field of the air condenser, Fig. 1, are what

ately above the aerial could receive signals
from it. no

An air condenser hasa an external field
because the conducting surfaces are con-
tinuous and the air on one side of each
metal plate is divided from the air on the
other mde. But an aerial i not a continuous
surface—it i3 8 mesh ; and the strain lines in
the air, terminating on all parts of the aerial
wire¢ surfaces—whether above or below the
serial—all ultimately bend down between
the wires so as to reach the earth below the
serial, as in Fig. 3. They do this because

""-.- -

T L

Fig. 1.

we are immediately concerned with. In
the author's opinion they do not exist. If
they exist, then these linea show that the
top of the wave in its expansion will com-
pletely fill the space above the aeral. If
they do not exist, there will be a fairly
large space above the aerial, having the
shape of an inverted cone, which will be
completely free from wave disturbance.
The question is of more importance than
it would at first appear. It would decide,
for instance, whether an air craft immedi-

The previoua articles by Mr. Dowsett appeared
in Tue WirxLess WorLp for April, May, and June.

they always tend to take the shortest path
to earth consistent with their mutual
repulsion.

Fig. 4 represents an umbrella aerial as near
as possible in type to the air condenser,
Fig. 1, the horizontal part being a continu-
ous sheet of metal and the vertical part being
separated from the earth by a spark-gap not
shown.

The density of the strain lines 18 shown
approximstely proportional to the electric
intensity at the various parts of the air
dielectric between aerial and earth, and is
such as would he obtained by chargimg the
whole of it to the same potential as is the
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case in plain aerial transmission. The broken
limes indicate that they begin on the aerial
where shown, but end on the earth in another
sectional plane. As in this case the poten-
tial is the same at all parts of the rial, the
density of the lines is also proportional to
the capacity.

than that of the supporting central metal
mast, to keep down the amount of energy
absorbed by the mast, which is unavoidably
close to the vertical part of the aerial.

The main characteristics of this aerial
are :—

1. It requires only one tall central mast,

7

Fig. 2.

The actual flow of the charging current
is indicated by arrows. The current has to
double back on itself to provide the strain
lines leaving the top of the aerial, and this
tends to reduce the total flow in the plate.

In practice, the additional capacity ob-
tained from the top of the aerial, if it were
made of continuous sheet metal, would be of
little use. There would be some radiation
immediately above the aerial, but it would be

weak, and the potential curve along the
earth shown in Fig. b would have a more
pronounced peak, due to the potential

gradient of the part of the wave thrown off
from the top of the aerial being less than the

gradient of the part thrown off from under
the end of the aerial.

Fig 3.

The umbrella type is generally used with
lowered extensions. The extensions require
to be long enough to ensure that the natural
wave of the aerial 18 considerably greater

the extensions being supported by shorter
masts or long stays.

2. It is economical of ground space for
a given aerial capacity.

3. It radiates equally in all directions.

4. It has less radiation damping than a
vertical or bent aerial.

0. Due to (4) 1t 18 well suited to quenched-
spark circuits.

6. It does not radiate so high into space
as the vertical or bent aerials, and it screens
the ether immediately above it from the
waves it itself sends off.

7. Its wave volume is less, it has not so
much energy in reserve for travelling over
distance as the waves from the two aerials
mentioned, but its wave intensity is greater.

8. The potential wave immediately above
the earth’s surface, and which therefore
aflecta the receiving aerial, is not a sine
wave. The wavefront, Fig. 5, travels
along normal to the earth and does not
enter the earth. Therefore, if decrement
be neglected, it maintains the same potential
between its peak and base as it expands
outwards. The waveback, however, radiates
ﬂ:t into the earth, the proportion of wave-

k unabsorbed to waveback absorbed
being in the same proportion as the capacity
of the vertical part of the aerial to the
capacity of the whole.

UNIVERSITY OF MICHIGAN
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Thus, the potential due to the waveback,
Fig b5, will be only one-third that due to
the wavefront, if {wo-thirds of the back

has been absorbed by the earth. The poten-
tial between one waveback and the succeed-
ing wavefront follows a straight line rise.

NATIONAL PHYSICAL LABORA.TDEY.

of the National Physical Labora-

TH.E Annusl Report of the Director
tory at Teddin

on gives an epitome
of the work carmed on in the many
departments of that Institution. In General
Electric Measurements, the experiments on
the dielectric losses in condensers have now
been extended to high frequencies up to at
least 1,000,000 ~ per second, in fact cover-
ing the range which has so much practical
importance in wireless telegraphy. The
investigations are not yet nearly complete,
but some very interesting resulta have already
been obtained. For example, with well-
dried castor oil as dielectric, the power factor
at & frequency of 800 ~ per second is about

ut at 1,000,000 ~ per second it is
anntmuusl_'f lnrger. being about 0-038, with
intermediate values at lower frequencies.
Now, castor oil, from its high specific induc-
tive capacity and good insulating properties,
18 very convenient for making small con-
densers, but the magnitude of the lower
losses at the higher frequencica makes it a

—0-3 per cent. per degree C. On the other
hand, well-dried petroleum behaves well,
both as regards dielectric loss at high
frequencies and temperature coefficient.
Mica condensers also give very good results.
In a certain high-class mica condenser
tested from 5° C. up to 30° C. it was found
that the temperature coefficient, although
very small, was by no means constant
between these limits of temperature, the
rate of change being much greater at 25° C.
than at 10° C.

A coosiderable amount of work was
done in connection with decrement measure-
ment and high-frequency resistance. The
measurement of decrement is of fundamental
importance in wireless telegraphy, as the
determination of efficiency is 8o largely
dependent upon it. A number of tests
were made on coils, some wound with sohd,
and others with highly stranded wire. The
effective resistances at high frequencies were

tested by direct determination of the power
spent in the coil by a given current.

quite undesirable dielectric for condensers
used in wireless telegraphy. It has also

another objectionable property : the capacity
of a castor oil condenser has & con-

giderable temperature coefficient, about

This direct system of measurement was
found to corroborate Lindemann's interest-
ing discovery that at certain frequencies
8 solid conductor behaves better than a

stranded one,

INIVERSITY OF MICHIGAN
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ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DERALING
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ
BEFORE BCIENTIFIC BOCIBTIES.

Resistance Measarements in High-Frequency
Circuits.—

In discussing in the Jahrbuch der
Drahtlosen  Telegraphie und  Telephonie
the accuracy attainable in measuring
resistance in  high-frequency circuita, 8.
Loewe describes two methods: ome in
which continuous waves are used, pro-
duced by means of a Poulsen are ; and the
other, in which the high-frequency current
is obtained by discharge across a spark-gap.
In both cases the deflection of a thermo-
galvanometer placed in an inductively-
coupled circuit was observed—first, when
the resistance to be measured was in cir-
cuit ; and secondly, when a known resistance
had been added to the circuit. Expressions
are obtained giving the value of the re-
sistance sought in terms of the known
resistance. The various sources of error are
discussed, and the conditions are given
under which the greatest percentage of
accuracy can be obtained. With the Poul-
sen arc the most serious error is due to un-
controllable variations of frequency, which
are continually oceurring, and which may
be a sudden change, and may last for long
or for short periods. Several examples are
given, showing that the probable error is
about 1 per cent. for both methods so long
as the wave-length is over 1,000 metres.

Aerial Radistion.—
H. de Bellescize con-

tributes a lengthy article to La Lumiére

ique In which he discusses methods of
calculating the area of radiation from an
antenna. Hertz's theory indicates that at
any point in the equatorial plane of an
antenna the instantaneous values E, H_ of
the electric and magnetic fields vary with
the area formed by a curve having the
vertical portion of the antenna as base and
the instantaneous total value of the current
in the antenna at different points as ordinates.
In order to test this, de Bellescize had set up

transmitting and receiving aerials at a dis-
tance apart of over 16 miles. The theoretical
areas were calculated and their squares
compared with the indications of the measur-
ing instruments. The results show that the
assumptions made, that the horizontal por-
tion of the antenna is a pure capacity and
the loading coil a pure induetance, are sound.
It is posaible to compare the radiation of
antenns having a vertical wire and any type
of capacity area at the top. The method
allows also of comparison of energy radiated
by the same antenna at different wave-
lengths. The necessary data for purposes
of caleulation are: fundamental wave-
length ; current at foot of antenna.

Sphere-Gap Discharge Voltages.—

Mr. J.
Cameron Clark and Mr. Harris J. Ryan
presented & paper before the American Insti-
tute of Electrical Engineers on ** Sphere-Gap
Discharge Voltages at High Frequencies,” in
which they described a series of experiments
made by them to determine the values of
steady, high-frequency, high wvoltages re-
quired to discharge between 7-in. copper
spheres, in air, at ordinary temperatures and
barometric pressures. A 15-kw. arc genera-
tor was used as a source of high-frequency
auatamed high voltage. The apparatus used
in securing and measuring currents from
85,000 cycles to 612,600 cycles ia described
in detail. The sphere-gap standard con-
sisted of electrolytic copper spheres mounted
on the ends of brass tubes in treated wood

frames. 1:\ lengths were determined by
means of calipers and micrometer screw or
steel scales. The 123,000-cycle values locate

& right-line relation for sphere gaps and dis-
charge voltages, which when produced passes
through the origin, The authors give the
mathematical relation existing between the
root-mean-square kilovolts and the gap
length for frequencies between 123,000 cyveles
and 255,000 cycles.

UNIVERSITY OF MICHIGAN
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High-Voltage Measurements with the Sphere-

Gap.—

Ina r read before the American
Institute of Electrical Engineers, Mr. F. W,
Peek, jun., declared that a gap method
of measuring high wvoltage is desirable
in certain tests, since the gap measures
the maximum point of the voltage
wave. At high voltages the needle gap is
unreliable, inconvenient, and seriously
affected by humidity. The sphere gap is
free from complicated corrections and the
curve i8 subject to calculation. The correc-
tion for air density—that is, altitnde and
temperature—which has to be made wherever
voltage is measured by a gap has been made
tor the sphere ﬂ over an air-density range
equivalent to that from sea level to 18,000
feet elevation. A spacing three times the
radius may be used without appreciable
corona. An equation is given for calculating
the sphere spark-over curves for wvarious
spacings, radii, air density, ete. The apparent
surface gradient at spark-over, in the non-

unded case, increases with decreasing
radius of sphere. Tables are given showing
the spark-over voltages for different-sized
spheres and different spacings, at sea level
and a temperature of 26 degrees C. These
give a standard curve which may be made
to apply to any given altitude by means of
a correction factor. Curves are given show-
ing how well the measured values check with
the caleulated wvalues. Curves should be
calculated, it is emphasised, only when
standard measured curves caonot be
obtained. Over commercial range there is
no vanation due to frequency. The author
believes that local over-voltage and not high
frequency causes destruction of insulation.
A non-inductive resistance should be placed
in series with the gap to prevent oscillations
and to limit the current discharge.

Mast Construction.—

In & Paper published
in the Journal of the Institution of Electrical
Engineers, Mr. C. G. Roach describes the
erection of masts at the Post Office Land's
End Station, which was opened for traffic
on December lst last.

There are two lattice steel masts, each
205 ft. 6 in. in height and fitted with three
sets of four stays. Originally it was intended
that they should stand on porcelain feet,
but owing to the high cost of such massive

—

insulators, which would have had to be
gpecially made, it was decided to substitute
concrete feet. The diameter of each block
is 36 in. The blocks stand 18 in. high and
are 36 in. in diameter, and there are three
for each mast. The stay anchorages are
formed of T-shaped blocks of concrete
reinforced with }-in. iron rods. Each block
is estimated to weigh 18 tons. Running
through the concrete at an angle of 45 degrees
is & 14-in. iron rod, 9 ft. in length, threaded
through a 6-ft. length of channel iron 4§ in.
by 2 in. by % in. at the lower end, and fitted
with a 6-in. ring at the upper end to take
the stay attachments. The stays are made
of 2}-in. steel rope. The topgallant stays
have three block porcelain insulators, and
the topmast and mainmast stays to each.
The stays terminate at the ground anchors
with & short length of crane chain and a
special clamp, which admita of a fine adjust-
ment by nuts and of a coarse adjustment
by taking up a half link or & number of links
in the chain. The masts are of triangular
section, and will maintain their stability
when subjected to a wind having a velocity
of 80 miles per hour. The main members
are cOm of bent steel plates of uniform
thickness and are connected end to end by
suitable fish-plates. The braces are of 2 in.
by 2 in. by } in. angle iron, and are fitted
to the vertical members by two riveta at
each end. Their lengths are : for the main-
mast 5 ft. 11} in., topgallant mast, 4 ft. § in.
Owing to the extreme length of the sections,
70 ft. 10 in. main, 656 ft. 7} in. topmast,
and 66 ft. 5} in. topgallant-mast, they were
sent down in half-sections, each half-section
being nested together for convenience of
transport and erection. The moving derrick
method was employed for the erection of the
first mast, but in the case of the second
mast this method was abandoned, and
quadruple blocks taking & 4-in. manila rope
were used instead. The masta will doubtless
do all that is expected of them, but the cost
of carriage and erection will probably prevent
the perpetuation of that particular design.

High Speed Wireless Telegraphy.—

In connee-
tion with the contract placed by the Post
Office with the Marconi Company for erect-
ing at Stonehaven a wireless telegraph
station, which among other functions will
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serve for communication at a speed of 100
words per minute with & similar equipment
to be installed by the Company at Culler-
coats Wirelesa Station, an interesting demon-
stration was recently given, with marked
success, under the supervision of the
Engineering Department of the Post Office.
The matter has already been referred to in
Tee WireLess WorLp, but in the July
number of the Post Office Electrical Engineers’
Journal there is an interesting summary of
the results of the demonstration. The
stations chosen for the demonstration were
Chelmsford and Letterfrack, in County
Galway, a distance of approximately 550
miles. For fast-speed communication
Chelmsford served as the transmitting
station and Letterfrack as the receiving
station ; no transmitting apparatus being
installed at Letterfrack.

The method adopted for the demonstra-
tion was a8 follows : Dummy messages were
prepared and Wheatstone slips punched
from them by the Department; the slips
were run through a Creed translator, thus
giving typed copies of the messages corre-
sponding in all particulars with the slips.
The typed copies were taken to Letterfrack,
where all checking was performed. The
checking of eds was, of course, done at
Chelmsford. The messages were average
commercial messages, with the usual pro-
portion of plain language, figure, code and
cypher. Over prearranged times Chelmsaford
at first ran through slips for fourteen-minute
periods, separated by intervals of fifteen-
minute rests. Early in the demonstration
such good results were obtained, however,
that these working and rest periods were
altered to thirty minutes and five minutea
respectively. This condition, under which
the major part of the demonstration was
conducted, was much more onerous than
that first adopted, and constitutes probably
the most thorough and severe working test
ever applied to wireless telegraphy.

At Letterfrack cylinders or parts of
cylinders bearing the received signals were
chosen for transeription as soon as they
were taken off the machine, the object being
to have written up about 25 per cent. of
the messages transmitted and to distribute
over the whole of the eylinders the messages
chosen for writing up under conditions
approximating to those which would be

experienced in actual working. The demon-
stration was spread over a period of four
days ; the traffic particulars for the separate
days are as follows :—
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The only marked variation in receiving
conditions observed during the demonstra-
tion occurred on the first day. At times the
signals would fall rapidly in strength and
as rapidly rise to their normal strength
again. The variation was not traced to any
particular cause, but was probably due to
some abnormal atmospherie condition about
which little is known at present, and which
affects generally all wireless systems. It
will be seen that most of the faults occurred
during this time. The grand totals compare
not unfavourably with those obtai in
ordinary line communication ; eliminating
the first day's traffic, the results are remark-
ably good,and to those hitherto unacquainted
with recent developments in wireless will
COmMe B8 & Surprise.

Further short trials at higher speeds were
made, of which particulars are as follows :—
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It will therefore be seen that the system
promiges to be capable of maintaining
apeeds much higher than 100 words per
minute. The possibility of actuating the
transmitting apparatus from a distance will
he obvious to all engineers, and when it is
added that the Company has further demon-
strated that the received signals canbe relayed
over a considerable distance, the flexibility
of the system will be recognised. It would
be a rash individual who would attempt to
predict the final outeome of this, the Marconi
Company's latest development in wireless
transmission ; it may mark an epoch in
the history of telegraphic ecommunieation,

C
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(Under this heading we
mnﬁ'mmng matiers of variows ki in I-|1-r:|:rl
questions relating to the ||1|.l.l:l:-:r publi
sad statements of our contributors.

The Micrometer Screw Gauge and
Thickness Gauge.—Il.
By M. V. R.

In any kind of internal combustion
engine, if some idea of the temperature
of the valve spindle can be estimated, and
as the length of the spindle can be mea.aured
then it is quite an easy matter to calculate
the clearance to be given to any particular
engine.

As an example, take the case of an exhaust
valve spindle whose length is 5in. and
whose temperature when the engine is run-
ning is 280° F. Buppose the surrounding
atmosphere 1= at a temperature of 80° F.
Then, taking the coefficient of linear ex-
pansion of steel at 0-000006 per degree F.
the amount the valve spindle w nulu:'l lfngthen
will be . —

200 b 0-000006 in.—6/1000 in.
So that the clearance to give in this case
would be 6/1000in. The exhaust valve
is only taken as an example, it being equally
important that the inlet valve should have
the right amount of clearance, from an
economical point of view if not as regards

power. Some practical clearances are given
below [or internal and external valve
spindles of different lengths,
LIII'L'IIJ:. of apindbe Clearanoe.
in ins Internnl, External,

3 5,/ 1,000 in 471,000 in.

4 B,/1,000 in. 5,/1,000 in.

b T/ 1000 in. LT LI

8 8,/ 1000 in. 7/1,000 in

B 10,/1 0000 in. 8/1,000 in.

The ordinary

thickness gauge would
become rather

cumbersome 1f 1t were

Tune WireLeEss WoRrLD

publish each month communications from oor readers dealing with general
ication to wireless telegra
under this beading. We

¥,and we would welcome criticisma, remarks
not hold ourselves responsible fur the opinioos

constructed so that measurements could
be made of, say, distances of over 1/16 in.
with single gauges.

For measurements over the above the
thickness gauge is made in the form of a
long tapered wedge and graduated on one
side from 1/16 in. to } in,

Supposing a foundation has been laid
down and it is required to level up the
machine resting on it. The machine 1s
first levelled up on three packing pieces,
two at one end, one under each corner of
the bedplate, and one at the other end
underneath the middle of the bedplate. The
machine is then levelled up with a spirit
level in the usual manner.

The thickness gauge is now inserted at
various points and the various thicknesses
of the packing pieces can be ascertained.
These are driven in so that they do not Lt
the machine off the three levelling packing
pieces. In this manner the first level 1s
kept, whereas in the ordinary method
packing pieces are driven in at various
points, and the machine will perhaps have
been lifted } in. before a proper level is
obtained, to say nothing of the number of
times the level would have to be checked as
the packing pieces are driven in.

This thickness gauge is also very useful
where two steam pipe flanges come together.
It is essential that the two faces of the
flanges shall come up square to each other
before they are bolted 'tcngether With
the thickness gauge the gap 1s very easily
measured, as 1t can just be inserted and
withdrawn and the distance read right off,
whereas with an ordinary rule it would take

UNIVERSITY OF MICHIGAN
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some considerable time to go all round the
flange and measure the gap at wvarious
pointa.

In conclusion, the following hints on the
use and care of the measuring instruments
may be found of value,

The micrometer screw gauge when not
in use should be kept in a suitable case.
ﬁhwsmﬂl washleather bag is excellent for
this purpose.

E—H-I:E should be taken that the gauge ia
never under any circumstances screwed
up tightly, and if it is of the type provided
with a locking ring it is best to lock the
spindle after use in such a position as to
leave a small gap between it and the anvil,

The gauge should always be kept smeared
over with a thin coating of oil.

To obtain accurate results it is essential
that both the faces of the gauge and their
points of contact on the part being measured
should be perfectly free from dirt, dust,
congealed al, ete. This latter point applies
with equal force when using the ordinary
thickness gauge.

The above notes have been written,
not with the intention of showing the full
uees of the micrometer screw and thickness
gauges, but simply to point out that these
two instruments might be used more with
advantage by engineers who are not in
workshops, and also to show that small
distances can be measured equally as well
with 8 micrometer screw gauge as larger
distances can be measured with a 12-in. rule.

A New Division of the Inch.

New denominations of standards, being
a?uivalenta to or multiples or aliquot parts
of the imperial measure of an inch, have
been made and verified by the Board of
Trade, and it is notified in the London
(azette that they will become standards
under the Weights and Measures Act, 1878,
on and after November 1 next.

According to the schedule of the new
denominations the descriptive number of
the equivalent of an inch is 15/0 B.G.
(Birmingham gauge). The new numbers
proceed by units down to 1/0 B.G., which
equals ‘3964 in., diminishing thereafter
from 1 B.G. (-3532 in.) by units to 52 B.G.
(-00095 in.).
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Wet Steam in Boilers,

A fault frequently met with in steam
boilers is the carrying over of water mechani-
cally mixed with the steam, which water
not only takes away heat without any useful
effect, but when present in any marked
quantity, itself becomes a source of danger
and of serious loss in the engine. If steam
rises from a surface of water faster than
about 2 feet 6 inches to 3 feet per second,
it carries water with it in the form of spray ;
and when a fine spray is once formed in
steam it does not readily settle against a
rising current of very low wvelocity, as a
current of 1 foot per second will carry with it
a globule of water one-thousandth of an inch
in diameter.

The cause of priming may be either
impure water, too much water, or improper
proportions in the boiler. When a boiler
18 found to form wet steam with good water,
carried at a proper height, it is & proof of
wrong design.

The amount of priming in different
boilers varies greatly, and as yet there is
not sufficient data to establish any definite
ratio for boilers in ordinary use. The
experiments of M. Hirn, at Mulhouse,
showed an average of at least 5 per cent. ;
Zeuner sets it down as approximately from
T4 to 15 per cent.

The colour of a jet of steam near the
orifice whence it is escaping is blue when it
contains less than 2 per cent. of moisture,
and white when it containg more. To
determine quantity of water in steam,
calorimeters are used.

STRAY LEAVES.

Simplicity in construction is the real
touchstone of succesaful designing.
&

Learn to measure your days by the work
accomplished “Mather than by the hours
put in.

L] L L

A man’s education should depend on his

individual job.

] L]

Application of that which is really
observed is the pathway to opportunity
for the mechanic, and once he starts on the
pathway, he will be surprised to find how
elastic opportunity is.
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The Wireless Press,
Limited.

ET us explain without any preamble
I that the name which figures at the

head of this paragraph is now that
of the Company formerly known as the
Marconi Press Agency, Limited. To many
of our friends the continuous expansion
of Tag WireLess WoRLD has been an
outward and visible sign of the development
of the business of the Marconi Press Agency,
and that expansion alone would have
warranted the step which has just been
taken. But this magazine by no means
absorba the whole of the energies of the
Company, which, for some time past, has
concerned itself with the task of making
clear to the average layman, through the
medium of sound, inexpensive books, the
underlying principles of wireless telegraphy
and their applications.

In view of these developments it was felt
that the name of the Company should
more accurately refleet ite many-sided
activities, and arrangements have accord-
ingly been made to change the name to the
“ Wireless Press, Limited.” The capital
of the Company is being increased and the
accommodation at Marconi House has been
enlarged by the acquisition of spacious
premises on the ground floor, facing Ald-
wych, which are utilised as a publishing
office and sale shop for the publications of
the Wireless Press, Limited, including
Tue WineLess WorLp, The Year Book of
Wireless Telegraphy and Telephony, Hand-
book of Technical Imstruction for Wireless
Telegraphists, by J. C. Hawkhead, The
Elementary Principles of Wireless Telegraphy,
by R. D. Bangay, The Wireless Map of the
World, Morse Code Cards, etc. Here visitors
will be cordially welcomed and information
will readily be given concerning all publ-
cations dealing with wirelesa telegraphy
and telephony.

Tue WireLeEss WorLD

Marconi Company and the
Chinese Government.

HE statements which have appeared

in the Press to the effect that a

contract with the Chinese Govern-
ment had been actually signed have led
to erroneous statements being published
in the Pekin newspapers that the Chair-
man of the Marconi Company had stated
that he had no knowledge of any contract
whatever with the Chinese Government.
This situation has given rise to some
confusion in both countries. The Marconi
Company therefore think it desirable to
publish the following information :

Negotiations have been pending between
the Chinese Government and the Company
for some time past for the erection of a
number of wireless stations in China for
internal and external telegraph services.
On April 8th last the Chinese Government
sent an official letter agreeing to suthorise
the Marconi Company to issue two million
sterling five per cent. Chinese Bonds in
payment of the proposed stations, Thia
document was filed at the British Legation
at Pekin, and the formal contract has been
sent forward for approval and signature.
The Company has every confidence that in
due course the agreement will be signed and
all mutual obligations fulfilled.

The Marconi Wireleas Telegraph Company
of Canada, Limited, have found it necessary
to increase their office accommodation, and
the address of the Company is now Room 507,
Shaughnessy Building, 137, McGill Street,
Montreal.

The Company’s manufacturing business
has also outgrown its accommodation, and
new works have been acquired in Rodney
Street, comprising & three-storey brick
factory building, which will provide excellent
accommodation for the staff.
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The Kingston Stafion, Butldings and Mast.

ITH the installation of a wireless

‘ Ji; station at Kingston, modern

science and the inspiration of a
bygone day have taken up their habitation
in one of the most famous cities of Western
Canada. This “ City of Limestone,” as it
has been called owing to the faet that its
buildings are constructed of the beautiful
rock on which their foundations rest, is
situated on the slope of a promontory at the
junction of Lake Ontario with the mighty
St. Lawrence River. Very splendid it looks
with its terraces of fine honses and public
buildings which reach down to the water's
edge, and the history of the city is as
splendid as its appearance.

Its foundation dates from the seventeenth
century and was due to the efforts of that little
courageous band of French, who, inspired
with a loyalty which was nnthmg less than
devotion to their Mother C'{:untr}r and to
their king, the ecrafty, avaricious Louis
Quatorze, determined to make the continent
of America a province of France.

At this time Montreal was nothing more
than a stockaded post, but about the year
1670 General de Fontenae, the French
Generalissimo and Governor of Canada,
decided to make it a permanent fur depdt
and secure its defence by erecting a stock-
aded fort at Katarakoui.

The Canadian
Wireless

Chain

@& &

A New Link

In 1673 his scheme was carried into effect,
four days sufficing to build the necessary log
fort, which was known as Fort Fontenac
but renamed Kingston on its occupation by
the English.

This did not take place immediately ; for
eighty-five years the French held it in pos-
gession, and doring their occupation it
progressed from a mere outwork to Mon-
treal to be in itself a considerable township.
Indeed it was worth taking when, in
1758, the British General Abercrombie
marched across the Canadian frontiers
and commissioned Colonel Bradstreet to
take the place by assault. On August 25th
this was successfully accomplished and
70 of the defenders, with M. de Moyan,
the commander of the town, were made
Pl'lE-DI'IEI.'H.

For many years the outpost of Fort Fon-
tenac remained forsaken, as it was only at
the close of the American War of Indepen-
dence that a party of American loyalist
refugees chose to make a settlement there
rather than repudiate their allegiance to
Great Britain. Henceforth the township
was known as Kingston, and considering the
occasion of its establishment no better name
could have been chosen. Ewer since the
town has upheld its ancient hentage of
loyalty and reverence for established custom.

UNIVERSITY OF MICHIGAN
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The Operating Room al Kingsfon.

Kingston now began to enlarge its borders ;
it rapidly developed into a flourishing city,
more as & commercial than as a milita
centre, although the old site of Fort Fon-
tenac was set apart as a military outpost.
A few years later Lord Dorchester conceived
the idea that the town should be thoroughly
fortified with bastions, ramparts, and towers,
and should be made the capital of Upper
Canada. The fulfilment of the plan did not
take place till many years later ; not, in fact,
until the war of 1812 had depleted the in-
habitants of New York and Toronto and
practically wiped out the city of Niagara.

As a result refugees poured into Kingston
until the ecity's population was almost
doubled ; then a new fort, constructed of
logs, was erected and named Fort Henry.
Twenty years later the city defences were
strengthened with stone bastions and Mar-
tello towers. These are standing to-day and
are excellently well preserved.

The greatest blow to the prosperity of the
city was the decision in 1840 to remove the
seat of Government to Montreal, but King-
ston had already acquired fame as a centre
of commerce and society sufficient to outstay

the fleeting pomp of governmental power.

In 1846 she became an incorporated com-
munity ; but despite this outward and
visible sign of aggrandisement, her state was
one of splendid isolation, for Montreal to the
east and Toronto to the west are both over
a hundred and seventy miles distant, and the

only means of communication was in summer-
time by steamboat and in winter by stage
coach, for the railroad was not completed till
several years later.

Now railway, telegraph, and, latest of all,
wireless, have brought her into touch with
outside affairs and she can continue her rile
as one of the most important cities of
Canada. Her University is one of the finest in
the Dominion. It was established by Royal
Charter in 1844, and was named Queen's
University, in acknowledgment of the Royal
foundress. Kingston also boasts a Royal
Military College, which is housed in a fine
Norman structure which links together Fort
Henry and Fort Fontenac.

A feature of the town is its vast ship-
building vards, which are the outcome of an
industry originating in the yet struggling
township ; for it was here that in 1812 the
first Canadian steamboat was built and
launched.

The wireless station just completed by the
Canadian Marcomi Co. for the Government
18 of the standard 55 kw. type. A site has
been found for it at Fort Henry : the masts
are of the three section wood type, 185 ft.
high, with a cross arm shackled aloft. The
aerial has a natural wave-length of 600
metres when in series with the secondary
of the oscillation transformer, and earth
system. The earth system consists of a
number of zine plates buried edgewise for a
depth of 3 ft., and form a continuous circle

I.|HI'~"EF€'3IT:T'.'ZIF MICRIGAN
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whﬂﬂ diameter is 65 ft., also a capacity earth

18 provided which consists of 2,000 ft. of
copper netting. The Bradfield insulator is
led into the transmitting room through a
special porcelain bushing, this being neces-
sary on account of the peculiar climatic
conditions that exist. The machines are of
the standard 55 kw. disc type of the Cana-
dian Marconi Co. The generators are belt-
driven from two B h.p. gasoline engines.
The gasoline tanks are outside the building,
and sometimes the weather is 8o cold—for a

thermometer reading of 30 degrees helow

zero 18 no uncommon experience at Kingston
—that even within the building the pipes
conveying the gasoline to the engines have
been found within a few moments of use
covered with ice to a thickness of over a
quarter of an inch. The transmission wave-
lengths vary from 600 to 1,600 metres, and
the receiving from 300 to 3,000. The mag-
netic detector is used as a stand-by, while
the carborundum ecrystal has been found
to be very efficient. Two oscillating trans-
formers, so admirably designed that tele-
phone transformer and battery find a place
within the instrument itself, have been pro-
vided in case of necessity. The one has a
range of from 300 to 1,600 metres, the other
from 1,600 to 3,000 metres.

The opening up of this station completes
another link in a great wireless scheme, for as

soon as the stations at Montreal and Quebec
have been rebuilt—and alread v work on them
has been commenced —one of the longest
chain of wireless stations in the world will
have been completed, and it will be possible
to send a wireless message from Port Arthur
to the other side of the Atlantic.

Ottawa receives Time Signals

from Washington.

Listening to the seconds ticked off from
Washington through the wireless telegraph
apparatus recently installed at the Dominion
Observatory was a feature of the meeting
of the Royal Astronomical Bociety at Ottawa
on April 23rd. Shortly before 10 p.m. the
Arlington town signals could be distinectly
heard throughout the hall through the gramo-
phone which was connected with the ‘t'nrlzlean
receiving instrument at the Observatory.
At five seconds to ten the ticking ceased,
and at ten o'clock a long stroke gave the
striking of the hour. This corresponds
almost exactly with the hour at the Obser-
vatory. The lecture was given by Mr. C.
P. Edwards, superintendent of radio tele-
graphy for the Dominion, who delivered an
interesting address, and many experimenta
demonstrating the modern use and value
of wireless telegraphy.

Erecling the Kingston Slafion Building,
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ELEPATHY is now generally
admitted, but the conditions which
vern it are still a mystery.
In her lecture on “ Sleep and Dreams,”
Dr. Lipinska makes the ingenious
suggestion that it belongs to the same
category in the paychic world as wirelesa
telegraphy does in the material world.
The hypothesia that telepathy only occurs
between two brains which have been
““tuned " to one another's would appear
to indicate the possibility of * tuming”
artificially the brains of people who desired
to hold communication with one another
at a distance. It is worth recalling that in
the early days of wireless telegraphy the
sending of me without wires induced
some people to say ' Now we can begin
to believe in telepathy,” but we can have
no doubt that there is absolutely no connec-
tion between them. We do not profess to
understand the process of telepathy, but
so far as we can pee it does not appear to
be conducted by a physical medium,
L L] L

The Committee for Radiotelegraphic
Investigation of the British Association, and
the Committee recently appointed by the
Commission Internationale de T.8.F. have
now agreed upon a programme of emission
on the day of the solar eclipse on August 21st
under which unique opportunities will be
afforded for the investigation of stravs and
fur the measurement of the stremgth of

gonals. According to this scheme, Boh-
muial: (2,600 metres), Paris (2,200 metres),
Norddeich (1,670 metres), St. Petersburg
(5,000 metres), and Nauen (9,400 metres)
will each emit for two minutes in the order
named from 10 L. 0 m. to 16 h. 30 m. Each
station will emit once every twenty minutes
from 10h. to 11 h. 40 m., and from 13 h. 20 m,

NOTES
OF THE MONTH

\_@__/'

to 15 h. 30 m. During the period of totality,
t.e., from 11 h. -![l'm.tn 13 h. 20 m., they will
each emit once every ten minutes. The
signal for these will consist of the slow trans-
mission of a characteristic letter for 10
seconds, followed at intervals of 10 seconds
by a continuous dash of 10 seconds duration.

St. Petersburg is situated to the east of
the central line of shadow, and dunng
totality will emit a special system of con-
tinuous signals, in addition to those de-
scribed above. For one minute the same
characteristic letter will be rent at every
10th seeond. During the next minute
another series of a characteristic letter will
be sent at every 10th second, and so on.

The adoption of & system of characteristic
letters, for which ingenious arrangement
Dr. W. H. Eccles is responsible, renders it
unnecessary for observers themselves to
record the time. Any two consecutive
letters received automatically record the
accurate time. Measurements by apparatus
of precigion will be made by ohservers from
the Commission Internationale. The obser-
vations made under the auspices of the
Research Committee of the British Associa-
tion will consist of the rough estimation of
signal strength—for the most part by ear,
and of the registration of strays by the
method of graphic record. The complete
programme of emissions will be executed by
all the stations on the day preceding the
eclipse, and, in the case of St. Petersburg,
possibly also on the day suceeeding.

- L L
Bombay, like all the principal ports in the
world, i8 now fully served with wireless
telegraphy equipment to meet present re-
quirements, and this has been demonstrated
in the work that has been carried out at the
new wireless station on Butcher Island.



When wireless facilities were first given to
Bombay it waa in the form of a low-power
station at Back Bay, and as the apparatus
had a radius of only 200 miles the value of
the station was not sufficient to induce a
great deal of business. If a steamer
approaching Bombay, for instance, wished
to communicate with the station this could
only be done when the vessel was within a
comparatively few hours of land, but with
the new station on Butcher Island a message
can be sent to Bombay by a passenger on a
steamer when she is almost two daye’
journey from Bombay. A little over 600
miles is the furthest distance at which
Butcher Island has been able to ** pick up ™
a steamer, but at Karachi there is also a
wireless station with a radius of 600 miles,
and as a steamer coming from home to
Bombay enters the zone of the Karachi
waves firat, time may be gained by sending
Bombay messages through Karachi. All
these improved conditions have tended to
incrense the volume of * wireless business "
transacted at Bombay, and at the present
time an average of thirty inward and
outward messages are dealt with per day.
The principal anurce of business comes from
passengers on the passenger steamers travel-
ling to and from Bombay, and business
usually reaches itsa most brisk stage when a
home steamer is in touch by wireless.
Although the Butcher Island station is
further away from the point of receiving and
despatching messages—the Bombay Tele-
graph Office—than the old station at Back
Bay was, no appreciable time is lost in
dealing with messages, as the station and the
Bombay office are connected by cable.
L] L] L]

The Butcher Tsland Station is under the
control of the Indian Telegraph Department,
but the officers stationed there are military
officials. In accordance with a scheme
decided upon some time ago to station
military ufgziala at all the wireless stations
in India the change was first made at
Bombay, and now three other wireless
stations in India have been similarly dealt
with. This fact precludes any particulars of
what tests may be made at the Butcher
Island station being given to the public, but
it is understood that the work which is
carried out day and night with the apparatus
has resulted in some good distances being
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obtained, and the usefulness of the station
has been fully established. The wireless
station in these latitudes which has the
longest range is that at Colombo, but of the
chain of ten stations which have recently
been established in India, Bombay and
Karachi are the most powerful. The other
wireless stations in India are at Caleutta,
Diamond Island, Jask Mergui, Port Blair,
Sandheads, Table Island and Victoria Point.

The efforts to solve for the vision the
problem or problems of space which the
telephone has solved for the ear bears a
close enough resemblance to some of the
problems in the wireless field to permit us
to follow with sympathetic interest the
endeavours which scientists are making to
reach a practical solution. Hopeful results
were foreshadowed in a communication
made during the past month to the Academy
of Beiences in Paris by Professor Lippmann
on behalf of M. Georges Rignoux, who has
devoted himself to this subject for many
years. M. Rignoux has now devised an
improved apparatus to which he has given
the name of Telephote, and which is just
a scale of shade and light. There is a
transmitting and receiving apparatus con-
nected by two wires. At the transmitting
station & concave mirror throws the rays of
a 200 candle-power Nernst lamp upon the
object which i3 to be reproduced at the
other end of the wire. Hach point thus
illuminated is shown through a magnifying
slass upon a screen composed of cells of
selenium metal, of which the electnic
registance varies in accordance with the
intensity of the light thrown nit. An
electric cuarrent 13 passed through thia
screen, and, thanks to the peculiar properties
of selenium, is transmitted in wvarving
strength according to the amount of light
on each portion of the screen. The currents
are transmitted over a wire to the receiver,
which emits through a Nicol prism rays of
light corresponding in intensity with the
current received. These rays are cast
through a lens upon a revolving mirror,
which reflects upon a screen a picture of
the light and shade of the object at the other
end of the wire, drawn in small rays of light.
M. Rignoux claims to have succeeded in his
laboratory in thus producing letters of the
alphabet, and he is hopeful of further progress.
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Maritime Wireless Telegraphy

T is a popular belief that the harvest of
ocean disaster and shipwreck takes
place more particularly during the
winter months, and it is in accord with our
Elmm]mg suppositions of great storms and
llows heaving mountains high to imagine
that with the equinoctial gales the danger
period of sea voyaging commences. But
the reader of the daily Press has had enough
evidence placed before him during the last
month or so to disillusion him of this
maritime fallacy, for it is rarely that so
lengthy a catalogue of greater and less
disasters has been placed on record.

L * »

The peril which the mariner probably
fears most is that of the white floating
mists which blot out the vision and subdue
the sound, so that a vessel driving through
8 belt of fog is, a8 it were, a creature without
ears and eyes. It was not to be supposed
that this peril would be allowed to hinder
maritime progress, and two recent inventions
have helped very much to minimise diffi-
culties of this nature. One is the Marconi
Distant Control Apparatus, described in the
June number of THe WireLess WoRLD, so
there is no need to dwell upon it here. The
other is the Marconi-Bellini-Tosi Wireless
Direction Finder. Only recently the Royal
(rrorge arrived at Quebec from Avonmouth
and reported that it had found this
instrument of great advantage in enabling
compass bearings to be taken of passing
ships whose positions were determined
within a few degrees, while the chief stations
of Cape Race, Cape Ray and Father Point
were located exactly. To illustrate how
great 13 the need for such apparatus, it is
only necessary to glance over the shipping
intelligence for the last month or so, when
it will be seen that several mishaps recorded
would have been in all probahility averted
if the new apparatus had heen more generally
used.

- " "

From Sydney news was received that the
Waipara, n steamship belonging to the
British India Company, with 350 emigrants

on board for Australia, had gone ashore on
Hannibal reef, Torres Straits. The steamer
Cyrena, bound from Bydney to Singapore,
firat received the call for assistance, and
without delay went to the rescue of the
distressed wessel. She was followed by
H.M. surveying ship, Fantome, which already
was in touch with wireless, and in response
to the appeal of Captain Hutchinson, of the
Waipara, took with her a quantity of
potatoes and other provisions ﬂti which the
passengers were greatly in need. Even-
tually and crew were rescued by
these and other vessels which were brought
into service by means of wireless,

L L L

A few days later the Royal Edward trans-
mitted information by wireleas that she had
struck an iceberg some 100 miles east of
Cape Race, but she is a big liner, and at the
time of the collision was making little head-
way owing to fog. Later she was able to
report that, though damaged, she could still
hold her own, and was in no need of assist-
ance. Under careful seamanship she duly
arrived in port. Information of this nature,
it will be readily understood, is greatly
appreciated both by the liner's owners and
by all who are interested in the welfare of
the vessel. The underwriters are reassured,
for the conflicting rumours, which would
otherwise certainly have been circulated,
arc avolded.

L] L] |

The Admiralty hospital ship Maine ran
aground on June 17th, in fo weather, on
a rock at the south end of the Isle of Mull,
which 18 some 24 miles from Oban. News
of the accident was sent hy wireless from
Malin to Rna{th and thence by telephone
to Oban. en the intelligence reached
Oban, the Princess Louise, an Oban excur-
sion steamer, at once set out for Mull to
render any assistance necessary. On armival
she found several destroyers from the North
of Ireland and a cruiser standing by, and
WaS &l ed that her services were not
required, and she returned to Oban.
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On June 18th the North German Lloyd
liner Kaiser Wilhelm II. came into collision
with the JIncemore, a Liverpool cargo
steamer, while navigating the Channel, and
a serious disaster was narrowly averted.
The liner was struck amidships, and holed
below the water-line. As soon as the
accident occurred prompt action was taken
by the commander. The boats were swung
out, but were not used as, on examination,
it was found that the damaged vessel was
capable of returning to port under her own
steam, and the captain immediately sent out

worse than that, her position on this dan-
gerous reef was onme of extreme peril. She
carried 84 passengers and a crew of 13l.
Immediately the distress signal was sent out,
and the St. Mary's and 8t. Agnes lifeboats
went to her assistance. Two other liners,
which were warned by wireless of the
accident, were later informed that their
services would not be required as the R.M.S.
Lyonesse and the two lifeboats were in
attendance. The work of rescue was not
easy, for a dense fog blotted out everything
a few yards off, and the only thing to do

a wireless message notifying the fact of the
collision, and at the same time stating
that the safety neither of the ship nor
of the passengers was imperilled. The
Incemore also despatched messages on
her own part to the same effect, and
later in the day both vessels were berthed
in Southampton.
L |

P *
A mishap of & more serious nature was

that which befell the Red Star liner Gothland
as she was making a voyage from Montreal to
Rotterdam. 8he struck the rocks near
Bishop Lighthouse, Isles of Beilly, in the
afternoon of Tuesday, June 23rd, and was
badly holed forward abaft the bridge. But

r

The R.M.S. * Royal Gearge,” which has recenily been equipped with the Marconi-Bellini-
Tosi Wireless IDireclion Finder.

was to grope about in the hopes of coming
in touch with the wrecked vessel.

Captain McColl, of the Lyonesse, in his
account of the disaster, makes one remark-
able statement, to the effect that, though
both rescue and distressed wvessels were
within a mile of Bishop’s Rock Lighthouse,
they could not hear the fog signal. This
supports our contention that sound becomes,
to the same degree, inaudible in a fog as the
vision is restricted. But wireless fog signals
and the Wireless Direction Finder are proof
against the disturbing influences of fog and
other adverse weather conditions, and so
offer a safeguard which no mariner can
afford to overlook.

UNIVERSITY OF MICHIGAN
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Cingaleana

By H. E. PENROSE.

The Author has been a Marconi Operator for many years and has seen an infinite
variety of life in many climes. He has besides the rare gifts of imagination
and a facile pen, so that anything he has to write of his experiences makes
interesting reading, Here he gives a few impressions of life in Ceylon.

panied by the shrilling of pipes and

hoarse commands the anchor is cast
in the outer harbour of Colombo. The big
red light at the end of the breakwater casts
a lurid glow over the white decks. Behind
twinkles the tower light winking out the
name of the town and the degree of latitude
in measured periods of brief illumination.
For an hour or so it is pitch dark, then,
with the suddenness of a theatnecal effect,
the gorgeous Eastern morning breaks and
the rise of the sun sweeps away the velvety
shades and breaks through the lingering
haze with darts of splendour. QOut of the
mist echoes the sound of a distant thug,
thug, thug, heralding the approach of the
company's launch, which comes into wview
with the house flag flying at her staff. All
of the ship's company who are able take
advantage of her coming to go ashore.
The new CoOmers are re.:ulved to go sight-
seeing, but to the " old stagers " the prospect
of an idle day in a Madeira chair is the
more inviting. To my mind for sheer lazy
enjoyment Colombo is without rival. Settled
in the shade of a low verandah with nothing
to do but to watch the comings and goings
on the high road before you, there is ample
opportunity to indulge your fancy, whether
funtastic or artistic. KEastern life, with all
its charm of colour and vanety, is displayed
on the high road. The blazing sun makes
the solar topee and white ducks of the
European who chances to be abroad gleam
out in striking contrast to the bronze skins
of the natives and their variegated clothing.
Perhaps the most prominent passers by, on
account of their numbers, are the rickshaw-
wallahs, The rickshaw-wallah is ubiquitous
and in his way energetic. Invariably he
reminds me of that delightful character in

SPLAEH‘. and with a rattle accom-

“ Midshipman Easy " who was * all zeal.”
Many a time have I been & sufferer from this
. He always knows better than his
employer what to do and where to go.
Protests are in vain. If there is any
particular spot in the district which appeals
to him he will take you there willy-milly.
For instance, on one occasion | hired a man
who on half-days and holidays was wont to
attend with his family a certain local place
of worship. On my hiring his services for
a ride 1 suggested that a visit to Lavinia
would be pleasant, but he immediately
nipped my programme in the bud and carried
me whither I would not, namely, to the
detestable little bamboo hovel of his worship.
Western civilisation has been & bad thing
for the rickshaw-wallah in introducing him
to the effervescing delights of ginger beer.
He has cultivated an infinite capacity for
the bevera t least, so it would appear
from his constant request for ** baksheesh "
to procure himself this harmless drink.
But my faith in him and his volubly ex-
pressed partiality for non-inebriating drinks

has been on more than one occasion severely
shaken, Notably when I, with & y of
friends, were constrained, by pure kindness

of heart, to make our wallahs a donation
for purposes of refreshment. They dis-
appeared and we waited patiently in the
heat. After a quarter of an hour's atrulling
about we expected to find them returne

to their posts so that we could resume our
interrupted journey, but they were nowhere
to be seen; nevertheless, we stood by in
readiness. Immediately we were assailed
by a swarm of itinerant merchants, photo-
graphers, post-card sellers, seers, and the
like. They swarmed upon us like bees
round & honey-pot, and as there were only
three of us we were unable to relieve our
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feelings by lacking them, while our Cingalese
vocabulary was not sufficiently extensive
to enable us to emphasise our feelings.
Presently we could stand it no longer, so we
went in search of the truants and found.them
befuddled in a bhang shop. They were not
too incapacitated to walk, but it was an
unsteady little procession of rickshaws
that continued the journey. Talking about
merchants reminds me of the great product
of the Colombo market. It is the Cingalese
elephant, which is sempiternal. The Cin-
galee carves him in all sizes and various
materials, You can buy him for the watch-
chain or you can procure a magnificent
two-foot specimen in ivory for the drawing-
room, but if you do this you had better buy
your specimen immediately on setting foot
in Colombo, otherwise, before a week 18 out
you will be so sick of the sight of the creature
that you will never wish to be reminded of
his existence. Of course, the Cingalee
won't understand your feelings at all,
for he considers you are created to buy
elephants, and so firm is he in his belief
that, if vou should be handicapped with
only a slight knowledge of the language
and should find yourself in the bazaar at
any time, the oily shopkeepers will under-
stand promptly that you wish to purchase
an elephant, and they will crowd around
you elegant little trinkets on silver chains,
great trumpeters on ivory pedestals, and
tray after tray of them in assorted
E1Zes.

Unlike the majority of Eastern towns,
Colombo has no official bazaar. Instead,
there is the Pettah or native quarter, where
the narrow streets are lined on either side
with rows of low open-fronted booths.
All day long a motley crowd surges through
this Mecca of merchandise. People of all
types and creeds, men, women, and children,
jostling each other as they pass on from stall
to stall. Here you will see Tamils and
Mahratti from the Bouth, Madrasees and
fawning Bengali, and occasionally a man of
finer physique and lighter colour indicating
a visitor from Northern India. The aris-
tocratic Brahmin passes the lowly Hindoo
without deigning to notice his existence,
such are the rigours of caste. The stalls of
fruit are always of interest to me. They

contain such a weird medley of uncommon
delicacies. There are mangoes and mangi-
steins, bread-fruit and pampoi, cocoanuts
and bananas, and almost invariably there is
a chattie filled with the juice of limes hanging
up by the door-post to keep cool. Progress
in these crowded ways is very slow, however,
and anon you are brought to a halt by some
little naked youngster running up to claim
baksheesh, or attempting to soften the
heart of the good-natured Englishman b;_r
his shrill piping of “ Ta ra ra boom de ay,”
to which he contributes something in the
nature of a loud pedal or big drum accom-
paniment by thumping his fat little sides
with clenched fista.

The brass-worker is sure to have a stall
in the market. He is usually a sedate and
hoary citizen very prone to a conversation
with his fellows. You will see him gravely
salute lis comrade, then, with all the
solemnity in the world proceed to pre
a betel }::hew. For tl:u'f purpose Ee P;llﬁ
produce & leaf, and on it, after careful
caleulation, spread lime, betel, and perhaps
a little spice. This is skilfully rolled together
very much in the same way as a Spaniard
rolls a cigarette, and then, the prelimin-
naries of hospitality having been observed,
the two will squat down together and
discuss the questions of the day with much
wagging of the head and hand gesture.
All around, a perfect babel of sound continues
without interruption. High-pitched voices,
bargsining and chattering ; hawkers of all
descriptions plying their wares ; the ringing
of rickshaw bells and the shouts of their
drivers, with now and again the dull rumble
of ponderous native carts drawn by teams
of oxen, which make their laborious way
through the erowd and leave in their wake
clouds of terra-cotta dust. Over all hangs
the gII]:g: of an Eastern sun which pierces
the shade of the trees, while the hot
air is redolent of spices and garlic.

Delightful, however, as these glim of
Eastern life may be, they become intolerable
when continued day after day ; so that the
operator i8 a8 glad to leave them behind
him on his call to the ship and to the
sweet invigorating breezes of the sea as
he was to have the opportunity of the
EIP’EI‘IEDE‘E.
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Among the Operators

[This section is devoted to recording items of particular inferest fo wireless telegraph operators,]

We regret to record the death of Patrick Joseph
Coffey, who was drowned in the Sabine River,
Texas, on June Tth. It appears that about one
hour before the vessel on which he was serving,
the San Gregorio, waa due to leave Sabine, Coffey
obtained permission to visit the British ship
Astrakhan in order to purchase some cigarettes,
accompanied in & small boat by the bosun and
carpenter. The party boarded the Astrakhan,
and while Coffey was making his purchase his
comrades visited another part of the ship, and
within & few minutes heard & ery. They hastened
to the side of the ship, and a life-preserver was
thrown overboard, but Coffey was not seen again.
From the fact that some tins of cigarettes were seen

H. E, Jensen.

P,  J. Caffey.

in the water near the gangway it is surmised that
in stepping down the gangway the operator acci-
dentally slipped and so lost his life.

Unfortunately the hand of death has been busy
among operators lately, and has carried off two
members of the staff of the Société Anonyme

Internationale de Télégraphie sans Fil, of Brussels ;
H. E. Jensen, of Aal

, Denmark, who died at
sea on board the ss Uniled States after being
operated upon for appendicitis, and K. T. Jenssen.

first named was still in his teens, and had been
only twelve days in the Company's service. Jenssen
was assistant operator on the ss Kristianiafjord,
and he died at tE: Norwegian Hospital, New York,
on June 15th. He joined the S.A.LT. in May,
1912, and had seen service on Dutch, Austrian,
Port asnd Norwegian ships. His work
and ¢ ter were highly appreciated by all with
whom he came into contact, and to whom the sad

news of his untimely end has come as a t
shock, i

We wish to draw attention to the regulati
published on another page relatingto the enmlﬁun:
of wireless telegraph operators in the Royal Naval
Reserve. British subjects between the ages of
2l and 30 who hold certificates as wirclesa tele-
graph operators, and who pass a certain physical
standard are eligible for enrolment, which must
be for a period of five years with the option of

ren?w;i fq_:r Iurt._h.ur service at the end of that
period, during which an annual retainer of £10 per
annum will

paid. After completing 20 years'
service a gratuity of £50 will be E]mntagl in l?ruu of
pension. There will be special pay for the men
when they undergo their annual training, or when
called out for service in the Fleet ; the kit will be
supplied gratuitously and inducements will be
offered to the men to keep it complete and in
good condition. The Admiralty’'s offer is one
which should appeal to wireless telegraph operators
from many points of view, and we expect a ready
response on the part of the latter,
* * *

l'_'llf the aver Marconi  operator we can
justly say, as the High Sherif of Surrey
said of the late Jﬂ.{!kg Phillips : he kecps
no ledger account with duty, he draws up no
moral balance sheet with its nicely ealeulated
less or more. This is a truth which is brought
home to us by an incident on board the s.s San
Falerio, in which the Marconi operator, Mr. W, B.
Goodsell, figared with no emall credit to himself,
While the vessel was lying at Tuxpan loading
oil for Galveston, water was noticed in the fore
peak. As this could not be pumped out several
members of the ship's company procesded to the
peak and unscrewed the manhole door with a view
of ascertaining whether the strum-box was clear,
All who descended the hole were unfortunately
overcome by asphyxiation. A smoke-helmet was
procured and Mr. Goodsell courageously descended
the peak with the smoke helmet over his head.
But those in charge of life lines were not satisfied
as to his eafety and they hauled him up. On
reaching the surface again gﬂ said that he had tried
to sling one of the bodies but had found it too much
for him. A fireman named Hyde then took his
place and slung all the bodics, which were brought
up to the surface in a remarkably short time
before Hyde himself appearcd. By that time
medical aid was at hand, but the efforts to bring
the victims back to life proved unavailing, and their
bodies were solemnly laid to rest the following
morning. Of the dead, all that we need to aay is
that each man laid down his life in the heroic
though vain attempt to save the life of a comrade,
and their heroism makes the greater appeal to our
admiration when we remember that they descended
to an almost certain death without waiting to don
the smoke helmet.

UNIVERSITY OF MICHIGAN
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Contract News

Orders have been received to equip the following vessels with Marconi Apparatus:—

|

Name, | Ownern, Tnatallation.
N.W. Miller A «« | Norfolk end North American 8.3, Ca,, Led, we | 1§ kw, and emergency
& W, Mulsr . . . ANt i X i ik i o g
Domimion Miller .. i o i w - i
(Mg AR . e ' E'H:'rDtmput-.r Line o e i o= i
Campanells , , . «e | The Uranium Slrﬂ-rwhlp Co, Tad .. o i 0 -
denl'un == = L L AN | LT Wi * = = B e LT}
Pﬁﬂl‘l-}!'ﬂﬂ 5 & 5@ #8 | & " v w - - " I - W
Herschd L, : v «r  Tamport and Haole, Led, . iy ; - -
Holbsin .. .. .. < i o % i
Eurigides .. .. .. | (0. Thompson & Co., Led, e R - 2
ﬂ‘tﬁ";i T i o Thnﬂhhlﬁ::.. i o i e i T po
Hemiller .. e = 2 i i - A s ! . -
ﬂhwﬂ s - 4 “ = | 13 am & - " Pa aw . w up T
Mapacho .. e wo | s Bud Americana de Vapores . i, Ve - -
""n‘-mml LIS U UL ; L1 LT} ) R LIS I (3 EE]
nﬂd‘ L 8 * 8 LL] LL] L 3] LL]
L ' e i P i i = -
Tﬂl.. i e s as T - - 5 e P
Hanises .. ¥ «+» Mesarn Elders and Fyffes, Ltd. .. i% «o | § kew. and emargency.
Moansanares . . i 5l =3 F o 2% i i . HE
Tortuguera .. i Ve i . T Wi e i = iy
l-u-i— L - = LI FF EE 1] o= R S [T} L
Barramea .. . e " - - .t e ot i is
Aracalaca .. . e .. o . = gk = ¥ =
ﬂill'l"‘lﬂ =4 & s a@w T 1 i oo .- . an T
Matina e i e | - » .. i A e i iié
Nicoya 0 i i i a s i . b = 2
PW‘ = = a C L1 FE LE] Ed & *a LR Lid
.Hm - b @ o # #h - - " - - "
R R e 3 3 Fir == 2 o
Changuinola ‘s . " . " i s .o | 1} kw, and emergency.
Motagua .. is | " - v . . . " -
Carmarthenshire .. oo | Royal Mail Steam Packet Line s e xh " -
PM' s = =4 " an 1] K] v = w " "

The following Vessels have been fitted with Marconi Apparstus since the last issue of
the " Wireless World."

Name. Ownors Installation. {hII Latters.

North Star .. ‘i oo| Mr. Vapderbit, . i . i - eul 2 kW, und-emurgmnjl KYZ
Erim .. { o ..| Bir Thomaas Ii . . Iy - oo 1 kwm, -.ndanurgum] MU
Kocodra e i .+| Deninsular Orient Line .. b e . MAJ

Mount Temple iy ..| Copadian Pacific Railway .. By i oy - = {nﬁi} MLG
Wayfarer .. . .. Huamison Line . " = - o = Qrt

Crowen of Seville .. ..| Prentice Bervice and thd:uun - XN, | = o MTIL
Ralaia o e ool Now Zeoland Shipping Co., Ltd. ., o ) s o MRO
San Nazario ok ool The le Ol Transport Co. o - = MUH
{ brmara - . ..| Britib Indis Steam hurlgl!mn ﬂu. Ll'-rl gl i et MYV}
City of Athena s ««| The Fllerman City Line o o vl o i I MVB
Para Lightship ..  ..| Tho Brazilisn Government .. .. .. ../ jkw.set .. .. | —
City of Madrid . ..| Fllerman and Bucknall Line, , - . . kw, and emergency MTM
Swicanee .. =l «o| Anglo-Amerionn Oil Co,, Lid, = =y ; 5 A MIY
Polomac " 8 P Py i aE Y 8 ey "{ﬂﬁt ul-ru
Sagemara .. . «o Ao L Drexell, Esg. .. e i e ‘e = . : MUG

'I‘i“ Marconi Wireleas Telequph [}:rmpl.ny n! [.hnn-rll have roceived orders to install mmlr- on H:m veancls —
the 8.8, Sharon, Sheba, and Durley Chine —which have been charterod by the Ruilway and Cansls Department of the
Dominion Government for service in Hudson Bay. They will be fitted at Halifax with L7 kw. seta

Two wircless schools have during last month been fitted with 1§ kw. apparatus for experiment purposcs, the onns
in the Birmingham Wircless School and the other the Belfast Wircloss Training College.

UNIVERSITY OF MICHIGAN
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PARLIAMENTARY DIARY

House of Commons, July 16th.

Mr. John Burns informed Sir Henry
Norman on July 6th that the Board of
Trade, in consultation with

Merchant e representatives of the
SHIFIE"E“' shipowners, have for some

time been negotiating with
the Marconi Company with a view to an
agreement which, in the event of the
Merchant Bhipping Convention Bill becoming
law, will ensure that the shipowners who,
under that measure, will be required to
have their ships fitted with wireless installa-
tions will be able to obtain this service on
reasonable terms, The agreement, which
is nearing completion, will not, of course,
impose on shipowners any obligation what-
ever to obtain their installation from this
particular company. When the agreement
15 completed he proposes to lay it before
Parliament.

L | L] E

The Committee stage of the Merchant

SBhipping Bill was reached on July 14th.
Clause b provides that vessels
In receiving wireless distress
Committee. calls shall proceed with all
apeed to the assistance of the
rsons in distress, unless they are informed
rom the ship in distress their assistance
is not required, or it is ' impracticable,
unreasonable, or unnecessary in the special
circumstances of the case” to proceed to
render assistance,

Mr. Holt moved an amendment pro-
viding that any ship proceeding to the
assistance of another vessel in compliance
with this provision should be entitled to
receive from the owners of the other vessel
payment of all expenses incurred, including
logs of time. He contended that otherwise
there would be t danger of wvessels
calling other vessels for trivial purposes,

Mr. Burns said that till wireless was better
known, till it was more generally adopted,
till they had got a body of practice by means
of which captains and others on the sea
could have some guidanee, it would be
unwise to arrest in any way, for material
reasons, the noble humanitarian impulse
that had surrounded the introduction of
wireless for the rescue of people in distress.
He pointed out that t-ll::z International

Balvage Convention, held in Brussels in
1910, came to the decision, " No rescue,
no pay.” That was a wise decision, and he
took a similar view in this case,
Mr. Holt withdrew the amendment.
] L ] L ]

Several guestions were put to the Post-
master-Gieneral in the House of Commons
during the early part of July

EHTI:E-I with regard to the Imperial
%  wireleas telegraph scheme.

Sebams. The information elicited from
Mr. Hobhouse was that several of the

masts of the United Kingdom installation
have been erected, and a considerable
amount of material has been sent out to
Egypt. Material is also on the point of
being sent out to East Africa, India, and
Singapore. The Post Office, however, was
not at present in a position to undertake
the work of erecting the three remaining
stations.

The question was again raised on July
16th, when the Postmaster-General was
asked whether he had read a statement of
the directors of Marcom’s Wireless Tele-
graph Company that the slow progress the
company had been permitted to make
seriously prejudiced their interests. Mr.
Hobhouse admitted that delay had occurred
in proceeding with the construction of the
Imperial wireless atations through difficulties
which could not be foreseen, bhut some
further delay had been caused by proposals
submitted by the company for an improve-
ment in the working arrangements, These
proposals, which had been made for the
purpose of increasing the efficiency of the
installations, had tu%}g carefully examined,
and this had occupied an appreciable time.
The chief difficulties now, however, had been
removed or were on the point of solution.
The arrangement for establishing direct
communication between Egypt and India
which was explained to the House on
March 2nd necessitated some delay in con-
nection with the acquisition of fresh sites in
Egypt and India. The new =ites for the
Indian station had not as yet been formally
accepted by the company. Work had been
proceeding for some time on the construction
of the masts for the English station, and
the construction of the foundations for masts
of the Egyptian station was about to be
pommenced.

D
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Practical Hints for Amateurs.

The Use of Trees for Aerial Masts.
By SIR HANBURY BROWN.

HE use of poles fastened to trees,
I to serve as masts for a wireless
acrial, may possibly not be un
common among amateurs and those who
operate with portable apparatus in the field.
A deseription, therefore, of the arrangements
which experience in breakdowns has taught
me to adopt may be of service to others.
As high up the trunks of two fir trees as
was posgible | fixed ladder poles, 30 feet
long, thus obtaining masts 60 feet high and
240 feet apart. The hoisting and fixing the
masts up the trees was effected without
difficulty by means of a couple of pullﬂ'ﬂ
and a rope. It was a simple sapper's joh.
But the masts, when fixed, swayed with
the tree tops in high winds to such an extent
that the aerial wire, being of insufficient
strength to stand the strain  frequently
broke, cspecially at the down-leads, in
consequerce of the alternate slackening
and straining to which they were subjected
whenever there was a high wind. To
obviate this to some extent, the tree tops
were stayed by iron wires to neighbouring
tree trunks as far as possible, and a stronger
wire was substituted for the onginal aenal,
these being the obvious measures to take.
But the storms of last winter being un-
usually severe, the force of the wind acting
on the tree-tops impressed itself upon me,

olly; Ay

..-':'::*g'F.r Wi,

and 1 considered means of limiting the maxi-
mum strain to which the aerial wire could be
subjected.

I decided not to fasten the halyards at
the foot of both trees, but to fix only one of
them and to fasten to the other a straining
weight, so that the strain on the wire should
never exceed that due to the straining weight
plus frietion, nor be less than the same
weight minus friction. [ also found 1t
desirable to adopt this system for the stay
from the top of one of the poles.

I have now two aerals—a single wire
aerial for receiving, a double one for trans-
mitting. The stay from the top of the pole
opposes the strain produced by the two
aertals,. The stramng weight of each
aerial consists of a box with two bricks in it.
The pole stay weight consists of a box with
four bricks in it. The friction of the pulleys
and of the halyards against the boughs that
they touch prevents any unnecessary easing
of the stramn for shght swaying in every
light breeze. The arrangement is as in the
sketch herewith. The two aerials being
in the same vertical plane with one another
18, 1 know, a defective arrangement. Some
day 1 may arrange for the transmitting
aerial to have a mast of its own =o placed
that the tranrmitting wire may be set at
right angles to the receiving aenal.

,r”'f’ J'J-rul"'l‘p\fui-;
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THE AMATEUR HANDYMAN.

A Receiving Station.
By * Rapio ™

HE aerial of my experimental

I receiving station is of the inverted

L type, and consists of one No. 20

8.W.G. phosphor bronze wire, 350 ft.
long and at an average height of 70 ft.

e receiving apparatus consists of an
inductively coupled *“ jigger,” secondary
variable condenser, erystal detector and
telephone. The primary of the * jigger ™
consists of 500 turns of No. 20 S.W.G.
D.C.C. wire, wound on a cardhoard tube
4 in. in diameter and well coated with
shellac, contact being made by means of a
slider on the bared portion of the wire.
The secondary is 100 turns of the same
gauge wire on & tube 3 in. in diameter.
The secondary variable condenser is of the
sliding type, consisting of zinc plates with
whole-plate negative glass as the dielectrie.
A large number of detectors have been expe-
rimented with, but the type finally adopted
is a silicon crystal with a blunt copper
point lightly resting on it. This detector,

in conjunction with s double head
telephone of 4,000 resistance, 18 ex-
tremely sensitive, but requires very careful
adjustment.

The accompanving diagram shows the
connections :

With this apparatus good results have
been obtained : Paris, Norddeich, Poldhu,
and Cleethorpes being exceptionally loud
and clear, whilst numbers of ship stations
and other stations as yet unidentified
are heard every day. However, | think
even better results could be obtained if a
larger * jigger” secondary were used, so

that only a small capacity would be neces-
sa.r{ to put the secondary circuit in tune
with the long wave stations, and & new
“Jigger " has already been designed em-
bodying this feature, and also having one
end of the secondary well away from the
earthed primary.

How to make a Potentiometer.
By E. H. GARDNER,

Y experience with the potentio-
Mmet;er which I have just made

prompts me to describe it in the
WmeLEss WorLp for the benefit of those
amateurs who have hitherto been denied,
either by cost or difficulty of construction,
the use of & potentiometer and cells.

The potentiometer described here is
intended primarily for detectors, such as
tellerium-zincite, bornite-zincite, and should
be used in conjunction with & weak, dry or
léclanché cell.

L
-
i

In the accompanying illustration, F is the
graphite taken from an ordinary lead pencil
and is held by the terminals BB of the ** push
in " variety. A is a third terminal of similar
type with the wood screw removed. The
graphite is passed through the hole in this ter-
minal and the screw adjusted until it slides
easily along it. C, D and E are three termi-
nals. BisconnectedtoC,and B'to E. A is
connected to D by means of a piece of gauge
34 to 40 copper wire, one end being soldered
to the bottom of A. C and E then form the
battery terminals, and I the variable.
The graphite is obtained by soaking a lead

neil in hoiling water for a few minutes ;
1t will then come out easily. The terminals
are screwed into a piece of wood measuring
about 8 in. by 2 in. by } in. The graphite
:nugt be scraped to make good contact with

I have found no difficulty in making this
potentiometer at very little cost, and it Las
worked well.
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Among the Wireless Societies

Birmingham. — An . Amalgamation.—
Arrangements have been completed for
the amalgamation of the Birmingham
Wireless Association with the Scientific
Society of the Birmingham and Midland
Institute. The subscription will date from
October in each year and will be 10s. 6d.
This amount includes full membership
also of the Scientific Society—i.e., the use
of their rooms, scientific apparatus, photo-
graphic dark-room, workshop, etc., also
admisgion to all lectures. An aerial has
already been erected and the transmitting
and receiving apparatus will be considerably
augmented. A list of all members who are
definitely known as willing to join under the
new arrangement has been sent to the
Midland Institute, so that membership
cards can be issued. Members who are in
doubt as to whether they have been included
should consult the list at Mr. Beresford's,
and if they have been omitted, notify him
or the Secretary of the Wireless Association.
The first official meeting of the joint societies
will probably be held the first week in
(October, & further notice of which will be
duly given.

Denstone Cﬂ“tﬂ,’c —Wﬂ are glad
to welcome the club which has been formed

among the students and masters of this
college, which is known as the “ Denstone
College Wireless Club.” The Club has its
headquarters at Rochester, North Staffs,
and membership is restricted to studenta
at the College and masters, the control
being in the hands of & committee con-
sisting of four senior boye and the Head of
the %-chml Science Department. Every
day, from 6 p.m. to 10 p.m., & member is in
charge of the station, which is for receiving
only, but it is hoped before very long to
fit a transmitting station. The Hon. Becre-
tary of the E'lub is Mr. 8. G. Fﬂlingha.m.
L]

Derby —I’ml to Sheffield —On the
mwtatmn of Mr. A. W. Ward, several
members of the Derby Wireless Club
journeyed to Sheffield on June 27th to
inspect his experimental wireless station.

Mr. Johnson's neat and compact station
was first inspected, at which the signals
even in daytime were quite loud and dis-
tinct. Mr. Johnson showed a compact

et set, all contained in a small ebonite
tube 14 in. in diameter and 4 in. long. It will
bring in Clifden’s long wave as well as short
wave stations. The set comprises a tuning
coil, potentiometer, condenser, and detector
and gave as loud signals as the larger set
(all ebonite insulated) which Mr. Johnson
has as his permanent station, but the little
tuning coil is wound in a special manner,
making use of variometer effects. A 4 in.
coil, with ial break, working from
12 volt accumulator, is emplo for trans-
mitting, and signals were interchanged
with several local gtations, a break-in
system being employed by means of a
special key. Mr. Johnson's * power station "’
attracted special ittr.nhun, being constructed
on the side of some steps, the last place one
would think of looking for it.

The party then proceeded to Mr. Ward's
station, where the first item of interest was
the battleship mast, 126 ft. high, from which
the aerial is suspended. The erection of
the mast was not devoid of exciting inci-
dents, and several enhouses narrowly
escaped total destruction, by the mast
falling through a guy wire breaking.

Mr. Ward's instruments are all well
made and his transmitting apparatus is
particularly efficient. It consists of a
transformer worked from the mains, a rotary
gap, large oil condenser, and jigger. The
key is provided with large silver contacts
and an oil break. Hr Ward's receiving
range is an extensive one and Pola ha
to be working vigorously while the wisitors
were listening in. Cleethorpes 10 r.m.
weather report was overpoweringly loud
and purhnna of it were st s distance of
18 ft., the 'phones being laid on the table,
and no magnifying devices being employed.
A * Bassano " and another perikon detector
were used in turn. A break-in system is
not employed, but one movement of the
change-over switch changes from trans-
mitting to receiving, and at the same time
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stops or starts the rotary gap. The same
switch operates a Morse sounder, which
has been adapted to cut out the detector
when sending, which it does most effectively,
all ill-effects on the detector while trans-
mitting being avoided.

The address of the Derby Wireless Club
has been changed from 47 Full Street to the
Mechanies Institution.

L | L L

Liverpool.—A meeting of the Liver-
pool Wireless Association was held on

egquipped privale sfalions in s couniry.

wsif af the members af the Derby Wireless Clab.

This stafion is owned by Mr. A. W. Ward, of Sheffield, and is said fo be one of the best
The phofograph was taken on the occasion aof the

gimply soldered to each tin for the con-
nections. The question of the design of
indoor aerials was also under consideration,

and good results reported.

Newcastle-on-Tyne, — Coupling and
Syntony.—Mr. A. W. Bridges delivered an
interesting lecture on ** Accumulators,” at
a recent meeting of the Newcastle and
District Wireless Association, and at another
meeting Mr. C. M. Denny dealt with the

The familiar cover of the * Wireless World "

is seen al the left of the operating table and the Wireless Map of the World is on the wall.

July 9th, when the subject under discussion
was ' Crystal Detectors” introduced by
Mr. J. Bolton, who gave the results of some
tests he had had made recently with various
crystals, including teHurium. A member
reported that he was obtaining excellent
results from home-made varable condensers,
consisting of two empty “ tins,” one sliding
inside the other, each tin being previously
dipped in insulating varnish, a wire being

subject of ** Coupling and Syntony.” Taking
as an analogy two pendulums suspended by
a string and by frequent use of the black-
board his hearers had no difficulty in fol-
lowing his treatment of the subject. Later
in the evening Mr. Denny also dealt
with “ Magnetism and Electricity  from
an elementary standpoint for the benefit
of the younger members of the Associ-

ation.

UNIVERSITY OF MICHIGAN
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Ne —Coupling.—At a meeting of
the Newport and Dm::t Wireless Sﬂugt}r,
held recently, the saerial at Mr. T. K.
Jenkin's station was temporarily led into
the Garn School Room, and demonstrations
were given of the efficiency of various types
of coils, from which it was gathered that the
loose coupling of the * cheese box ™ type
gave far better resulta in distinctness of
signals and sharper tuning than the other
kvpes exIFerimEnt&d with. Coils wound by
Mesars. Taylor, of Cardiff, Bufton of Llan-
drindod, and Bailey of Newport, gave good
results in the order named. It was held
from the experiments carried out and the dis-
cussion which subsequently followed that
considerable progress had been made by
the members of the Society in solving the
problem of the most efficient coupler for
use in amateur stations, and there is no doubt
that as the result of this meeting some
valuable ideas will be put into practice during
the coming months, both in portable and
stationary apparatus. It is interesting to
note that the Garn School, where the meeting
was held, 11 1.200 feet above sea level, and
no doubt the excellence of the results oh-
tained was due in a large measure to this
fact.

A visit was paid to the South Wales
Wireless College on June 27th, at the
invitation of Mr. J. R. Schofield, when
the members inspected the apparatus
installed there and listened to a lecture
on Wireless telegeaphy by the College
instructor, Mr. H. E. Wright.

* . *

North Middlesex.—At s meeting of
the North Middlesex Wireless Club held

on July 6th, the chairman, Mr. R. J.
Durrant, gave an interesting paper entitled
* Leaves from an Amateur's Note-Book.”
In the early days, when amateur stations
were few and far between, such a thing as
jamming was unknown.

He had tried various kindas of detectors
and found silicon and brass to be as good as
any. At one time he had experimented
with kite serials, but although the results
were good, this form of aerial was un-
doubtedly more trouble than it was worth.

He described how one mnight he and
several other enthusiastsa made their way
to the top of Parliament Hill with 700 feet
of 22 B.W.G. enamelled wire on a reel,

o

and a large box-kite. They were eyed
suspiciously by a policeman, but owing to
the late hour were spared the attention of
& curious crowd. After some time they had
T00 feet of wire up and some severe ahocks
were felt on catching hold of the wire. The
long wave stations were very loud, Nord-
deich particularly fairly shrieked in the
'phones. It was then decided to wind in
some of the wire, and when some 200 feet
were hauled in there was a sudden * click ™
and 500 feet of copper wire and a perfectly
good box-kite disappeared in the darkness !
This was not surprising, a8 the wire was
much too thin for the work.

Coming to the transmitting of the
station, Mr. Durrant showed that he had
got very good results as regards distance,
having transmitted to St. Albans from
Cricklewood on a large motor ignition coil.

Mr. F. Hilton next lectured on the Mar-
coni ships 1} k.w. set,

The gl.:lh held another successful gathering
at Shaftesbury Hall, Bowes Park. The
president, Mr. A. G. Arthur, was in the
chair, and in opening the meeting remarked
that he was pgratified at the good progress
the club had made since its inception, but
that he would not be satisfied until the club
numbered at least 100 members. He also
mentioned that, being a young club, the:,r
were being watched, and their doings eniti-
cised, by the older clubs in the wireless
world, and so he urged all members to at all
times endeavour to uphold the dignity of the
club, and when conducting their operations
and experiments one with the other to use
every precaution against interfering with
other experimenters, and to act at all times
a8 became members of the North Middlesex
Wireless Club.

The Hon. Secretary of the club s Mr.
E. M. Savage, Nithsdale, Eversley Park
Road, Winchmore Hill, London.

Nottingham.—At & recent meeting
of the Nottingham and District Wireless

Society it was reported that permission
had been obtained for the society to erect
an aerial on the Mechanics Hall, Nottingham.
The strength of the society is ually
growing, and all local amateurs who are not
already members should communicate with
Mr. J. H. Gill, 16 Premier Road, Gregory
Boulevard, Nottingham.
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QUESTIONS AND ANSWERS

Readers are invited fo send questions on technical and

that artze sn the course

21 Maltese Road, Chelmsford. Swuch

of their work or in their study to Mr. H. Dobell,
questions must be accompanied by the

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

A.L.-[l'.!nuhlnu]. u will send us your full address
wa ghall ba pleased you a reply by post: your letter
i too long to Iw ul.lwrm:l in thess columns.

d. G, ©, (Toods). —How can | make & telephooe trans.
former for using low.resistance [ﬁm on o high-resistance
combinalLin -immr [Fincite,

Ansiver.—Buy & socond-hand lgu:hm: coil such as in wsed
fvir motors ; the condition of the make-and.break doea not
matter, a8 this would be short-cirooited, and even if the
vail in broken down [lu-fn.ru:l‘t-ucrrdm.u;,ruu i concernisd )
the insulation may be quite good cnough for use as =
telephone trunsformer. q".l'uu would, of oourse, use the
thick-wire windiog in your telophone-circuit, and the
thin-wire secondary winding in the crystal cirouit.

M. W. M. (Wandaworth . —Is there
for the micrometer gap on the multip
left-hamd thread T

Anmver,.—It ia & common practice among instrument
mnkers to make the thread of & Gne adjustment left-handed.
It in partly with the idew of making it * fool-prool.”  That
is to say, if an unsuthorised or careless person attacks such
an edjustment, he will probably try to unsorew the lock-nut,
wilh the result that i€ would * jum ™ more tightly, and the
adjustment would remain unoltered. In any cose, it
* makes him think," and he is brought to realiso that the
il justment is & fine one and an u:upurlnr.: ofe—for nstanoe,
in the micrometer gnp, if the gap ia sccidentally shorted,
important signals mi t hnmtm-; missed.

AL {E-ntarhm:,r}.—l have three ssrials, one pointing
north, another enat, sod the third weat ; each are B5 ft
high and brooght to muﬂuh &k tho highest end, and about
200 It gpan.  Esoh serial, although about the same
has & slightly different wuwlnn,gth but when all three
Ao nnoctnd.’tu the tuner much less inductanceo is required,
and the signals are much louder than with each asrial
separstely. Would 1 get still louder signals of [ made
the capacity of each merial exactly the same by more or
less wire in air, or by small inductance on two of the serials
to make all three squal T Which is the better method 1

Anseer.—Wo rmocommend you to adjust the serialks
themselves so that all have the sams wave- ;
though if us they s they do not differ by more than
s very little, the improvement will oot be marked. Natur-
ally you get better signals and tune with less inductance
when you join them all togother, E':"é“ greatly
to the capa :cllg of the serial and ueing its inductance,
so that the tion of & fixed amount of tuning inductance
hasa much greater effect on the wave-length. See numerous
fecetit nnswer

technical reason
tuner having a

0. I. X. wants to know how ho can nrrange so that whike
transmitting (with the telephoncs vu his head) he can
listen to his nignuls an thr.-_f leave his serinl, so a8 to be abila
to tell whether the note is clear and the signul steady nod
strong. He refers particularly to a ship-installation,

Anscer.—We think it would be eaay for him to rig up &
little circuit (using, say, pholo-pegative plalea aa con-
denscr) tunod to somewhero botween the 600 and the 306
meire waven, o a8 to be about equally well in tune with
whichever wave he wos transmitting on, and lo put
earborundum orystal scross the condenser with a change-
over awitch, by which the telephones could be put in series

with the crystal whilo he is sending. On the other hand,
we fear be would be likely to get into troabls with the
suthorities if he did so, becauss one of the advantages of
the * carth-arroster gap " @ that the tor can be
listening all tha timo for the other man to break inm,
whereas if the telephones wers switched on to the circuit,

s suggoeted, this wouald Le iinpossible,

D G. N. (Broughty Ferry)—(1} With an serial 30 ft.
high and 45 1. long (twin wires) would I be able to receive
up to 500 milea? (2} Do ooigh ing treos sarbousl
aflect the aerial if they do not actually touch? ﬁ]{
propose having two leading-in wires coming
cularly from the serial and joining cach other at the In-u-l
of the mast, Will this be satisfactory T (4) Is a Fost
Office liconse nec for & receiving set only 1

Answers.—(1) All on the of the stativn
wh.uﬂz i -.t. GO0 miles : or, rather, not * all,”" ainpe much

our cireuita, your detector, snd your skill,
h-uw ulwhntmbndummthltm aorial if tho
most is made of it. Wo have roosived signals from
Canmda on an aerial no hffgur than the one you proposs ;
wo do not think you will do this, but you might cortainly
got your 600 miles. On the other hand, we strongly
advise you to incresss both h:gu t and length :r!d;.-u-ur
morial if possible things are m much easior by dning
this, and it cannot fuil to inorease your

(2} Trees are apt to have s serious mﬁ:rﬁhg effect,
espocially ot o time when they are full of sap.

(3] We are inclined to sdvise you to lead.in b
wires from the far end of the serial, so that the
wires slops away from the most and are looger than
would be if taken perpendicalarly down.

(4) Certainly.

*low " [(Devonport) has ooly koown Tk Wineiess
WoRLD since last April, and on trying to get back numbom
containing the Instructional Articles haa failed to do so.
Ho should write te the publishers at Marconi House, Strand,
London, W.C., or he can buy the ** Elementary Principles,”
which are an enlarged and revised {orm of the articles from
the same source.

He wants to know: Using silicon-platinum detectos,
noad he use & battery and potentiometer T No. Will o
lamp-glass coated with tinfoil outeide, with s sliding
wooden plug coated with tinfoil, do for the variable con.
danssr acroas sccondary of jigger T Yes, if of the propor
mize: he con coleulate the capacity rvughly by the usual
formula (so0 answer to . F., in Moy, 1914, number), and
likowise the inductance of hia sesond (sea anEwer o
H. E. A., in snme oumber), and then ses if these combined
give somewhere about the wave-lengths he wants to receive,
Also, he wants to know U & dozen old quarter-plates inter.
leaved with tinfoil will do for o blocking-condenser (which
is roslly the telophone condenser),  Ho bad botter arrango

luge 8o that he can puat in 4, 8, or 12 plates ns desired.

& ouly get o B0-fE. aerial, 25 [t high, and wants to know

ugo of wire pod bow mooy wiros; 3,22 stranded silioon-
E:anm would be u-u-d, or single No. 16 or 18 copper would
do, but would not be nearl
long-wave stations, he b

¥. H. K. (South .M'rmu.j gets ships over L0 miles off
ok times, and consistantly gets them over 500 miles off, so
it is ovidont that his apparatus is in working order. It is

the twa

IFI.E.(T.

w0 Btrong.  As be wanbd Lo got
bcll.ﬂ mnhn it & d-wire aeriu

HIGAN
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connectad up as in Fig. 89 of the ** Elementary Prinoiples.”
Hia ono tm“ﬁblu il%ftm;llphariu." and wo fear they are

to remain so—for they are always bad in hot climates.
From his desoription, we gathor that he has & series con-
denser in the sarial-cirenit (a8 shown in the disgram men.
tionad), but on the other hand he says, “ T usa two vartnble

in parsllel with primary and secondary " : so

we do not quite know whish arrangement he haa It
he has got & saries condenser, he should shunt this to
earth by & long highly-inductive shunt, o as to keep his
aerial harged. He should in for very accurats
ing, and use very loose cou butwam]::'mmnnd
BEOO . The * balancing" methods of which he has

heard are hardly suitable for amateur usa, but he might
try one of them, consisting of two earborundum orystals
oonneatad in parallel, but in * opposition,” &0 that if the
atm both of them, it will produce
much lees noise in the telephonss than it would ordinarily.
Buot V. H. K. must understand the action of sarborundum
thoroughly before he tries this: he should read the * Ele-
mentary Principles™ and also our reply to E. N. E. in the
May, 1914, nomber. See also meply to R. 8. W.
present number.

L. H. (Chester) has & double-alide tuning coil 12 in. by
in. of No. 24 wire, o silicon-gold deteator, 1600 ohm

& good sarth conneotion, various condenssra, nnd

an aerinl about 35 ft. high: buot as yet he has not even
heard Paris. He suggests it is partly the fault of his aerial,
which " comes back on itsolf ** and goes to instruments only
8 It below the " free end.” so that the two parts, go sod
return, are quite close to esch other. This ocortainly is
¥ h.l.d..lni]‘...l:l.ﬁnu]dch it at once. I he wants
to keep the instruments where are, we adviss him to
load in from the end above them, sven though it makes
the total length of merial much smaller. But even with
his present serial we cannot help thinking thore is some-
thing wrong somewhere elss, if he cannot get Paris at all ;
for even if his acrial i inefficient, his tuning-coil s plenty
for the pu and a properly tuned circoit will give
Paris on a ;nr feet of stair-rod.  We suspeot his dotoctor
and his conpections—he gives us no clue pa to the lotter
Or—ia he sure that his tolephones are in working order ?
But the odds are that it is the silicon at fault. Answers
to his other questivns ;—leave all the wires quite separate
all the way (free end and all), till they join to lead in;
don't worry about indoor serial until you have got results
with the outdoor ; with the indoor serial it would certainly
improve signals to extend out of dooms to opposite house ;
you mil:ht.ﬁ:ud in about centre—at your instruments, say.

F. L. {Chipping Norton).—{1} | have mades an cscillation
transformer as described by Mr. A. L. Megson on 104
of THe WikeLess Worrn, but T do not get strong sigmals
with it and fail to get the four-volt lamp to light up when
placed in earth or aerial lead. The lamp burna brightly
when in the primary, (2) I hear & station working every
night st 8 to 5.3, and another with & very high oota st
8.45 pm. Can you toll me what stations they are ?

Anmverd,—{1) Thatmt.t.humrhmj . p fails to
glow at all when in the earth. is an indication that
your pri oircuit is mot ly in tune with your
nerial-jigger -carth ocirouit. The fast that it
ghows boghtly when put in the primary circuit 8 no
indication of anything of intercst, e that the lamp
in in good order. The earth-lead is the correct place for
it, mince when wou are in tune it i here that the greatest
current fown

(2} Quite imposaible to say who these stations may be;
why do you oot koow their call-letters and look them up
in the * Year Book ™! Perhaps you get them, and
no others, becauss they happen to be very near or very
powerful, and your receiving apparsius and acrials are
only good enough for very strong signale.  On the other
hand, it may be that these are the only two stations
which are scodiog on waves suitable in length to be toned
to by your apparstus. What about that iron building

which you mentioned, and which we referred o in a pre-
vious number ! Have you taken care that your serial
in not running too near metal-work 1

. F. hna s two-wire serial, 30 ft. high 20 ft. long, 8 It.
apart, of No. 14 bare copper wire, & car detector
with battery and potentiomater, hones of 2,000 ochmas
resistanoe, o tuning-inductance on wood tube, T in.

3 in. diam., wound with No. 22, and a variable con-
denser of thres movable and four fized plates (copper)
separanted by glass He aska us if his outht is all right, and
gives the following disgram of connections.

We have no fault to find with the serial, or the detector,

Bt
I ff i
= f - —
1 % -
l— &
or the talophones : he does not say the size of his condenser
Intes, po we cannot give an opinion as to what ose it will
Eﬂ:: his tuning inductanos is too small to give him the long-
wave stations, and the hardwood eylinder should be soaked
in parafin-wax, BPut most important of all, where did
Q. ; EvEer s 08 recommend & duﬂ: of connoections such
na he gives T Or where cun he
say, the * Elementary Principles 1"
of the latter, he will And & di pomawhat like it (on
a little worse), nnd he will pes that jta badness is explai

just below it, and the good connections shown and ex-
plained.

it recommendesd in,
If he looks at Fig. 86

J. C.—We have no time to work out your various pro-
blema: but we can give you some hints, with pleasure.
In the first place, your telophones, of 260 ohms sach, are
enough to acoount for your comparative fallure. Yoo must

i .resistancs telophones spocially

ither nflﬂ B pair of hi‘uﬁ;hl.]l—d' o iall
designed —diap or eryatal working, or F'nu
MASL Use SOMmE m induction-ooil [a mntmr::ei'gnl ol

ooil would do) a8 & HL ArEnAr ;nr your Inn:
reaistance telephonos. ow, na to b an ur airous
- Ymhﬂtphnhhmginmh the son-

nections shown in Fig. 6 of the article you to (Mr.
Gantley's, in March, 1014, number) until you have m
to get varions distant stations : then you can gu oo to more
complicated cirouits. The first thing you should do is to
get your Paris signals and find out whore he tunce on your
coil.  If his signals are so strong that it is difficult to say
where the tuning.point is, you can shunt your telephones
with o variable resstancs, so a8 to weaken si till you
can ooly just hear them—then you will be able to see how
they change as you alter the tuning. Yoo must not expeat
to get sharp tuning from Paris, eapecislly as ho is so near :
but still, these results will sbow you about bow you stand
with to the amount of merial-tuning inductance—
ou will know that for other stations of tho sams wave-
i‘ngth you will require the same inductance, and so on.
1f you find Paris geta stro and stronger as you put more
and more of your 12 in. inductancs in tho acrial-carth cir-
cuit, then ¢ to your 20 in inductance. For the
longest-wave stationsa you msy even require to put both
inductances in series. M. Corret is quite correet 1o saying
that the use of a ing soil " in & two-cirouit receivor
" loosens the coupling ™ @ you will see whot he means ilil'n-_u
read our answer to H. C., in the April, 1914, numbar. It s
also true that a variable condenser ' acroas tho sliders of &
two-slider inductance " has = somewhat similar effect
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moapherica and the musical note of modemn sgnala. Ita
one advantage is that it easily works s recording apparatos
such sa an Inker (of courss, through & relay), wheraas the
VArion and valve and io detectors have to
Eﬁpﬂd partionlarly sensitive relays before they can

L D. (Nicek—{1) What is the name of the station
which sends in English almost cvery day at 11 am. &

numbar of letters and followed by news T (2) With
the receiving seta shown in Fige | and 2, why do I always
the best signals in (1) with the posaible capacity

with m.l. 0'M), and in (2) with the smallest capacity !
(3) How oan I Clifden 1t
Answers.—(1) It is contrary to our custom to give this
kind of information, for in many casea this might involve &
breach of confidencs, and we must make s definite rule.
{2) In Fig. 2 yoa have the orthodox * jigger " conneations,
Biving you a eirouit which is & closed oscillatory
cirenit with a varinble indoctance and & variable capacity :

L TP

Fig 2

v v

the crystal deteotor fin series with telsphones) being
merely shunted aoross the condenser. Thus the condenser,
in this cass, i part of your oacilla circuit.  Now, for

irposal, the smaller

n gl smount of ak r
th mﬂmﬂimmwi ba the voltage to which

i'hﬂhﬂdhythni;mh—taﬁ:ghrrutd,dmnm.
st ns you redoocs the condenser urt the inductance
80 as to keep in tune muﬁmwpﬁm
acrom your condenser by the migoals, the looder will
the sound in the telephones, since ths crystal
looked on as & * poteatial-operatad " detector.

why & crystal jigger has & large inductance and & small
variable condenser. In Fig. I, on the other hand, you
have no clossd oscills cireni hrinnnumﬁ'ﬁm
condenser you have put the high-resistance

i oaly tros
open one formed by the industance of your
:ﬂﬁﬂﬂmﬂnrnm{hﬂmmtﬁpﬂ

mﬂhﬁﬂ [ il T L+ ]
auhdmur“ ! mﬂ.nmomundlr a * telaphone
pondenser "' instead of & tuning condenser for your oscil-
ives the best rosults st a valus which

g
ii7
L
s
Lot
A
EE Egsg"%:%ﬁ g

FE

& rondenser, or
tance—perveptibly weakeos 1 Ii not, no logioal
advice or explanaticns s to the results you get. For
instanca, m,jmuTst those stations * with condense
right out.” In your sketch you have two condensers, one
in parnllel with youor jigger- and ono mﬁt{nur
figger-seoondary.,  Presuma mean that af

thess are right cut. Bat i yoo meant even one only, this
wuﬂmunth-tymmnntruliypmpu-lgn" : your
ﬂ:ﬂ.rﬁu&iﬂhﬂiufhnﬂuringlhuntmp na,
should be to modiy your gear so that you can “ get on
either side of the tuning-point.” Othsrwiss you cannot
:‘mmhihntynummtmﬂ-nﬁ'ﬂhm& Hﬂt.'lh:l’tl
an of having a pondenser across iiﬂﬂt—pri.mlr]u
vary well if you bave not encugh indootance to
mhﬂnrrquiminm;hutilkun’q-hrnﬂu:ﬂuﬂ:ll
get stronger if you tune up adding encug
inductance without any . Try this, therefors,
and it is quite poesible that when you are properly tuned,
both primary and mecondary, you will find you can tighten
{nurmpﬁn;mdimmu ar s to & pertain point.
n case, wodo not like the ides of your little 8 in.-long
BOCO n.?'hunad right inside & 12 in.-long primary. Where
is tha * free high-potential end ™ ¥
As to your second untim.hppingiwﬂhmﬁ'ﬁﬂr
for if read the in guestion carefully you will ses
that hﬂuhhiﬂirlﬂl-rrnltyufihumlpdfh
anused end of the coil (beyond the tapping-off point) has
just as much capacity aa if it were in the sireuit. If you
made a complets break at esch tapping, joining up only sa
various sections are required, you might get over the
dificalty. Baut it is far best to have a separate and smaller
jigger for ahort waves such wa ship-waves ; the diameters
should be quite small.

Hazszr (Dublin) asks why the modern 1§ kw, sot, that
is, with rotary spark wheel, is not arranged to have s natural
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froquency equal to the frequency of su Until he
r:‘:l & reply lo & question in our Juns I:.l;]:'lhar he was
under the im ion that the fixed ga kw. set was
armanged so that s spark discharge too at every

hall-cyele, viz : at mazimum vol Ho states tlu.l'. he
haa heard of sets being arranged to give sparks once in

every 2§ cycles, but vnru:a in four, as mentiooed in =&
previous I.‘n (to G.M. in Jupe), seems to him to be raths;
ll-ll'l-lihg. 't Mr. Haw d's book tell us dis-

oharge tll.u place at every hall-cyels 1™ ho sska

Answer.—In sets with a fized spark-gap, such aa the one
referred to in the reply to G.M., t,uwsl:lmh you refer, the
lorwf wmrnh.m:gnmmtutunadh}ﬂmfmqmr
of the alternating current.  In sets with synchronous diso
dine where the number of studs is such as to give

a spark at evory half-cyole, the same k.md of tuning holds
good, and if the case you are consi ware one of this
type t:r eaLimate ';:.-I.IH bo ;hunt t. But it is not
(HAE O m type : it B freqoency muoch in excess
of the half-cycle lruqm:-}?;lmﬁn u;rl.m number of
studs, and conditions are entirely changed. Tuning is no
longer made with the alteroating frequency, but with the
BYE spark-frequeney ¢ henos the low transformer mtio
and the small amount r:urm.l inductance. With regard
to the second part of your letter. wo do not quite see your
difficulty ; you may, “if the maximum voltage i 14,000,
there must be o decent accumulation doe to resonance
effects at every fourth cycle.”™ We have already said so,
by saying that the di oecum ot the fourth cycle
and is produced by 14,000 volts, for it is obvious that, with
the d.n lﬂl:fpl_'r at 80 to 100 volts, no approsching this
value cou n-btunad without & " decent accumulation
due to resonsnce” Very often the spark is reduced
elightly below 4 m/m, in which osse, of courss, the spark-
frequency is higher and less swings are required. We
should be glad if you would point out exactly where Mr.
Hawlkhead's book tolls us what you say it does,

W. G. B. (Uppingham) rmnl.l:j' constructed a jigger,
the primary nhIng inaide the secondary. He dur.:m

the mnl:hngu of these, bat is not able to get Paria so well
with it as with & double sliding inductance 8 inchea Inn
by 8 inches in diameter. He hss tried s loading
without any difference boing noticed.

dAnnwer,~It looks to us as if your secondary cireuit was
it of tume ; we should know better il we knew the adze 1_'.||'
the plates of your condenser and what the dislectric is
You should have no difficulty in finding out the spproxi-
mate maximum value of such a condenser J.[ read thes:
columns ; see, for instance, vur reply to C.F. in the May,
1914 insue.

As » rough estimate, we should put the valuve of your
B0 inductance at somewhers about 30,000 mecro-
henries. Now, with this inductance, to tune to Paris youo
would only require & total capacity of abouot 'Llh;]ﬁ
Your variable condepser itaclf probably has oa much
capacity ps this, cven at its minimom—th rarcly
po actually to sero—to say sothing of the e -unpn.nﬂ_r of
the coil ; 8o that probably your secondary clreuit is tuned
to m wave far longer than Paria Yﬂu h.l.d better try
disconnecting your eondenser alto if this gives
Paria stronger, or as stroog, you will w lh-t you ahould
make s very much sma variable condenser—from

lass test tube, for instance. First of all, however, get

aria signals ; weaken your coupling till they nearly vaniah,
and then see if you con * get on both sides of the tumng
point "' both on prim and secondary. If you cannot,
then you can be aure t something of the sort of mis-
funing we suggest is at the =ttom uf;ruur trounble,

You must remember, though, that oven when you are
properly tuped you may very likely get signals a little
weaker than on & " single-circuit " receiver, which is &
very efficient one so far as sfrength of signals is concermed
when working on long wnves with short nerials {see in.
numerable past replies). The advantage of the jigger will
wume in when you want to cut out other stations, mnd

atmoapherion

Carrain H. (Fleetwood) sends us lars of his
smatear trnamittiog sot, and eshs bow to wee the Marconi
wavemoter for tuning tha lnt-h:: Hhﬂ;nuhn.

Annver.—After reading abont his dissppointing experi-
ence claewhere, we hardly like to recommend bim to boy a
particular book when he turnas to us for belp ; but certainly.
if bs wants to understand the sonstruction and method of
use of the wavemster ho had bettor spend & ing on
Bmm s Elemeniory Principles, which may ba%ud

publiahors of this magarine. As for the particular
liation to his own set, let him proceed s follows : —
ﬁumm aerial and earth . Get pri
circuit connected as if for worki and —not
necessarily on full power. Walk sbout carrying wave-
m:rh'r, with ld!'ﬂhnm- on your head and o carborundum
rystal betwean the olips, turning condenser backwards and
Eur-mldl alowly so a8 to cover complets range of wave.
lengths, The mtl... in the lid of the wavemeter, sboulkd be
kept in o plans roughly parallel with your jigger-primary-
I t.l:.e wave given out, with ary circuit at its Hrat
odjustment, is anywhers oo of wavemeter, when you
gutnﬂrennuﬁh;nthu primary you will find » noise in the
uﬁm gets loud st one particular point on
&0 and decreases as this point s left. If you hear
the noiss ** sl the mnndﬂll'lvmatur”]rnuﬂnh
sure that your primary uﬂg & wave outside the
of latter, nnd ]"DCI.I must alter pumber of tuma io the
If you find it tnnml on wavemeter, then
i:.ﬁthn latter quite |ut1 -.%_d tumtﬁrlm till you LE
the exact tuning point. o get exact point you
better walk away !l:; uotil signals aro weak,
guile & E."".T;u "‘““E:“: anl gl gl
1 at the t point, but they v o6 o
prutlwll.rmndmmnﬂiﬂ;. look in the chart and
#es what this readin onda to ; if it is mors than
mmm:dmiunumhrutj primary turma
potil the new tuning-point i exsctly ﬁmﬂ:ﬂ. Then
i'nn know your i circuit s tuned. Now for
i .nd:?ir i Put serial on to some turn
u‘ JIEEeT-B0n , nnd apark the other end of latter to
carth. Quite & small spark will do, and any rough fixed
Ep will merve. Meanwhile, arrange your discharger so
nt your primary circuit doean’ t spark across by induction.
Listen in wavemoter to wave sent out by —near the
surth-lead is » good place to rut wavemeter, and adjust
turns of ji.warinmu:{'u? until this wave also is sxactly
200 metrea.  If add tuning helix you mention

above the secondary. h:w mwﬂpuh- ap
and put jigger-sscondary straight to {unioss you like
mku & very amall gap ﬂmpmmnu.huﬂiuu
tn.r.ug arresterk  Get your primary wo “f_ now o
p-uwnn and listen on wavemeter ncar aer
and secondary are far apart ﬁmli:
l:l:mphn ]I you lﬁuuh:l E anr one wave only—200 motrea.  If
Fou ten the coupling, you should hear two, one on
vither side of the 200. From the value of thess two waves
vou ean omloulste your ooupling (see the Elemeniary
Frinciples). By the way, if you get no signals in wave-
meter, try turning the o L, 80 as o got n sensitive
point. placs for the " tuning-lamp ' (& litthe 4-volt
carbon-filameat lamp) is really shunted across a portion of
the earth.lead, so that & small fraction of the curreat fows
through the lamp ; but with power 8o amall as yours, you
bad better put Inmp actually v series with the sarth,
snd 8o all the current through it. Send oo full power,
but with & 'mrj' loose coupling to start with—for foar
might bum out lamp—then tighten bit by bit eatil
lamp just glows. If you are properly tuned (as described
above) & small alterntion of serial-circuit, either inorease
or decrease, should make the glow vanish. If you have
got the belix in u'rrl with nerial, vary this not the
r-secondary ; if you must vary the latter, look out for
I-q.f: resulfa dun to foct that & considerable increase of
eecondary may increase the glow by tightening coupling
:Ir.‘mugh really mis-tuning. Don't forget that the fact
the lamp glows ia no indication that circuita are tuned —it
muat decreass in glow when the wave-length of ope clreuit
is changed & litte without corresponding change of the
other,
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MARCONI PATENTS.

Alleged Infringement.
HE action brought by Mr. Marconi and

Marconi’s Wireless Telegraph Company, Ltd.,
againat the Helsby Wireleas T ph Company,
Ltd., for infringement of Patent No. TT77 of 1900
by the installation of wireless apparatus on board

four London and North-Western Railway steamers
came on for trial on June 24th before Mr. Justice
Eve, with Professor Bertram Hopkinson, F.R.8.,
sitting aa Assessor at the request of the defendanta.

In opening the plaintiffs’ case, Mr. Walter, K.C.,
said that the patent upon which they wers suing
was the same as that upon which they had sued in
s previoug action before Mr. Justice (now Lord)
Parker, when & certificate of validity of the patent
had been granted and infringement found. The
defendants denied infringement and attacked the
validity of the patent. Neither he nor his experts
were able to see any material difference between the
alleged infringing apparatus in this and in the
previous case, nor were they able to see that the
documents cited as anticipations, although a few
of them were not cited in the previous case, showed

any greater prior knowledge than had been shown
before.

Mr. James Bwinburne, F.R.8., was called on
behalf of the plaintifs. Examined by Mr. J.
Hunter Gray, he said that the judgment of Mr.
Justice Parker in the previous action contained a
full and sccurate statement of the history of the
art of wireless telegraphy. The essential feature of
Mr. Marconi's 1900 invention was the coupling of
a persistently oscillating circuit to an open radiatin
circuit 50 a8 to got the advantages which hn.g
shown were incompatible in & single circuit. In
his opinion, the invention was not described in
any of the alleged anticipations, and the invention
was useful and sufficiently described in the patent
specification. He dealt with the differencea be-
twoan the defendants’ apparatus in this and in the
previous action, and stated that in his opinion they
were immaterial, and that the defendants’ system
worked in accordance with the Marconi invention.
cxplileck e Sepalivs sl ot B

e impulsive emplo

to charge his aenial, and showed that L:;Ega hfg
not two circuits tuned together. The defendanta’
apparatus did not work in accordance with Lodge.
Sy had lq?_l‘bad anm;ndut:t,a.;w E the Ill;.ln‘:l'il.l
made it impossible to em 8 impulsive

rush which consisted in the Ehll‘g?.lfg of t.hapaﬂl'i'ai
capacity from a condenser through a cirouit con.
talning practically no inductance. The defendants’
apparatus had spark-gaps in it which were not shown
in Marconi's specification, but they made no
material difference and could not quench the
primary oscillations. Bhown a photograph of the
Enmrjr spark taken through a revolving mirror,
@ stated that it was not conclusive as to the
number of oscillations in the primary circuit.
Shown a diagram of primary and secon oscilla-
tions in which the former ceased after 3} swings,
he stated that if this were & true representation of
what took place in the defendants’ apparatus, it
would bo a question of degree for the Judge to
decide. The resonance curve obtained from the

defendanta’ apparatus showed that they were using
loosely coupled circuits or tightly coupled quenched
spark circuits, It was ng' obvious from &
mere inspection of the apparatus that they were
not using the latter. While it was easy for anyone
with the knowledge of to-day to employ either
Tesala's or Dueretet’s apparatus in sccordance with
Marconi's invention, neither Teala nor Dueretet
had used their apparatus in this way, nor had they
even realised the problem which Marconi's inven-
tiona solved.

Re-sxamined by Mr. Walter, he stated that with a
looes coupling it was only possible to transfer a small
amount of energy at each swing from the primary to
the secondary cirouit. Consequently the diagram
showing only 3§ oscillations in the primary circuit
was only consistent with ?mtghtmppﬂngnlr with
enormously high damping in the primary circuit.
The apparatus which he saw waa not tightly coupled
and there was nothing to canse any such damping.
The deduction from the photograph of the primary
spark waa inconsistent with the apparatus. He
had not had experience of pho phiﬁ these
sparks, but he thought there was chance of error,
as each spark lasted only one-millionth of a second.

Mr. J. 8t. Vincent Pletts, examined by Mr.
Hunter Gray, said that he hl.:dhﬂ:n ﬂfmm
with the plaintiff com and was on
the erection of the first :ﬁ{ of wiralmn:ﬁummill
stations in the world in 1900. He had examined
the figures and caloulations put in by the defendants
as representing the performance of the examples

iven in the specification of patent No. TT77 of
fl He found that the methods which had been
uf;;]ayui for calculating the capacity of the aerial
and for determining the mutual inductance, and
from it the coupling of the two circuits, were wholly
wrong. and resulted in errors varying from 30 po
cent. to as much as 1000 per cent. He stated thas
the examples given in Marconi's epecification wers
all practical examplea of installations which had
actually worked at that time. He had visited the
defendants’ installation at Holyhead with Mr.
SBwinburne and Mr. Clerk, and had taken & reso-
nance curve from the merial circuit of the ship.
The curve which waa uced waa only consistent
with loosely coupled circuits, or with tightly
coupled circuita s quenched spark. He admitted
that the curve in itself tI:n d}?tﬁ:;“hm:hﬁm &

ighly dam i , but if this were the caso
ht.ﬁ _w.? |l1.I|IP:I: Eﬂ:lld most inefficient and could
not work a mils, since with the loose coupling
employed less than 10 per cemi. of the energy
would be hlndm:h:wr to the mt.l]f ;_Ilm fow
swings shown in diagram. Whilst the diagram
wmnniufﬂuﬂwant,inhia inion it
did not represent what took place in the defendanta’
apparatus. 'I'wa must have had at least 20 or
ag complete oscillations in their primary.

Cross-examined by Mr. Courtney Terrell, he
stated that Marconi had given ample directions in
his specification to tune the two circuits togother,
and that the examples given were in fact tuned,
and in almost every case gave peaky resonance
ourves similar to that obtainoed from the defendants’
installation. In his opinion, the k photo-

ph was not satisfactory evidence of the number
of sparks sctuslly oce . It was obvious that
if the ph.n-tn;upi were looked st through a piece
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of emoked glass still fewer sparks would be visible.
The resonance curve obtained at Holyhead was
only consistent with locse mgi:g. or tight
coupling and & quenched s circuita were
not tightly coupled, and the additional gaps wore
insufficient to gquench. He had noticed that the
gaps at Holyhead got quite hot He had recon-
structed the apparatus at Chelmsford and confirmed
his opinion.

Re-examined by Mr. Hunter Gray, he stated
that the quenching of a spark only oocours after
the first half-beat—that is to say, when all the
energy has been handed over from the pﬂm::y to
the secondary circuit, and that he knew no
quenching deviee which could stop the primary
oacillations sooner. Certainly the defendants had
no special quenching devica which could have
m;pad the oscillations before the first half-beat.

r. Dugald Clerk, F.R.B., examined by Mr.
Hunter Gray, said that he had sccompanied Mr.
Swinburne and Mr. Pletta to Holyhead, and that
the defendants’ apparatus was loose-coupled and
tuned. The sharp peaky resonance curve that had
been put in was taken in his presence. In his
opinion the defendants’ apparatus waa the same
as that in the previous action.

Cross-examined by Mr. Courtney Terrell, he
stated that if the primary were cut off very quickly
only & very small proportion of the energy of the
condenser could be got into the aerial with the
loose coupling employed. He had had considerable
experience of tographing with the oplical
inditator and had found great difficulty in getting
any trace on the pho phie plate even at ons
five-thousandth of & second, and the fact that the
photograph did not show more than six sparks waa
no proof that there were pot any more. In his
opinion, Ducretet, using Oudin's transformer, did
not teach the world Marconi's invention.

Re-cxamined by Mr. Walter, he stated that, so
far s he could see, the whole object of Ducretet
was to tune his receiver to his transmitter, and
that he gave no suggestion of using a primary and
A SOCON cireuit.

In ope the defendants’ case, Mr. Courtney
Terrell said that the defence was confined to three

ints : firsat, that Marconi's E‘l-t-ﬂllt waa anticipated

the publications of Tesla and Ducrctet.
Secondly, that the defendants did not infri
becanse Mr. Justice Parker had stated, and all
witneasea had agreed, that the invention waa for
building up and maintaining osecillations in the
serial by means of a persistently oscillating primary
circuit. Building up was one thing, and maintain-
ing was another thing, and the photograph and
diagram of tho defendants’ apparatos showed that
while the oscillations in the primary circuit built
up oscillations in the secondary circuit, they did
not maintain them, and therefore the defendants
had not got the emsential featurs of Marconi's
invention. Thirdly, the apparatus shown by Teala
was exactly the same as the lﬂuum osed by
Marconi, o that Marconi had made no new manu-
facture, and even though his idea might have been
& good and very valoable idea and one worthy of
& Parliamentary grant, it coold not be subjeet-
matter for letters patent.

Dr. J. Erskine Murray, giving evidence on behali
of the defendanta, was examined by Mr. Jaffé. He

stated that in his opinion Marconi's patent was for
building up and maintaining the oscillations in
the serial by means of the ocecillations in the
primary circuit, whereas in the primary
circuit was cut off from the aerial as soon ss the
latder had been charged. In his opinion, the
defendanta’ apparatus worked in the same way as
Lodge. He considered the photographic method
of determining the number of oscillations in the
primary cirouit to be the most direct, and that the
additional gaps in the defendants’ apparatus did
in fact quench the s The rate of transference
of energy from the primary to the secondary did
not depend solely upom the coupling, and the
ﬂlmmﬁﬂfﬂﬂﬂﬂwﬂtﬂnﬂeﬂﬂ in the

t fewawings. While two imulzl:mpiu:l circuita
could give a peaky curve, in his opinion that
obtained on the ships was too peaky, and could
only be consistent with & quenched spark. The
ﬂu ph exhibited, which was an enlargement

m nn?'in.ul' , was the nnlﬁ justification for the
short train of primary waves shown in the diagram.
Mr. Bwinburne's explanation of the way in which
Lodge worked was erroneous.

Cross-examined by Mr. Walter, he admitted that
the defendanta’ circuits were similar to the circuits
describad by Marconi. He further admitted that
if there was & 2 per cent. coupling and 50 oscilla-
tions in the beat, and if the envelope of the oacilla-
tions was & sine curve, less than 10 per cent. of the
total would be transferred from one circuit
to the other in five swi He stated that the
subsetantial distinctions between the alleged iuirinﬁ-
menta in this and in the previous action were the
additional E:Ea and the through ¢ ing coil, and
be thought the additional gaps in the rate
of energy transference from the primary to the
secondary. A photograph taken through a re.
volving mirror of the sparks between two gaps,
one hnin‘f copper and the other cadmium elec.
trodes, and placed in series in an oscillating cirouit,
was shown to the witness. He admitted that the
spark from the cadmium electrodes showed a
muar oumber of oscillations than the spark from

copper electrodes. Referring to the experiment
which been shown to the Judge, the Assessor,
and the plaintiffs the previous afterncon at Lennox
House, ]gt Murray stated that when the additional
gaps were short-circuited and the through charging

removed one could certainly see in the mirror
beata or pulsationa, although the mirror waa not

i ciently rapidly to allow the separate

to be seen. In his opinion, the spark when

& gAps were in ap to be a quarter or a
fifth the when they were out, In hia
opinion, Teala was the beat anticipation of Marconi's
invention, but he could not say that it taught the
world Marconi's invention. Ducretet might teach
the world Marconi's invention, but there were
always the teacher and the taught.

Re-examined by Mr. Courtney Terrell, he stated
that the defendants' apparatus was efficient, and
be had seen it work 120 miles. Referring to the
cadmium copper photograph, he did not think that
any serious scientific statement could be based npon
it, though he admitted that the cadmium spark
showed & few more than the copper sparks.

Further cross-examined by Mr. Walter, he
admitted that a curve shown in his book did
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indicate that with a given decrement the rate of
energy transference from the primary to the
secondary increased with the coupling, while with
& given coupling the rate of transference decreased
with incresse of either the primary or secondary
decrement. The curves, however, were due to
Drude, and much of Drude's work had afterwards
been found to be incorrect.

Further re-examined by Mr. Courtney Terrell,
he stated that the difference in the number of sparks
from the sopper and the cadmium gaps was about
ons in eight.

Mr. J. 5t. Vincent Pletts, recalled and further
examined by Mr. Walter, said that the cadmium
copper phutn'imph was taken with the two sparks
in series, so that any current that passed through
one must necessarily have through ﬁa
other, and that the photograph showed considerably
more sparks from the mium than from the
copper gap. Referri to the Lennox Housa
experiment, he stated that he thought he had seen
one and & hall beats when the charging gaps were
short-cironited. With & 3 per cent. coupling this
meant that thers must have beem 45 oecillations,
8o that if the spark seen in the rotating mirror
when the cha were in use waa half the
length, and he did not think it was less than half
the length, there must have been at least 22
oscillations in it.

Further cross-examined by Mr. Courtney Terrell,
he stated that it waa totally impossible to caloulats
the decrement from the resonance curve which
had been obtained from the Lennox House appara-
tus, as the readings had not been made with the
extrems asccurscy that was necessary for this

rther re-examined by Mr. Walter, he explained
that the formula for calculating the decrement
from a rescnance curve was such that an error of
1 per cent. in either of the two readings that had
to be taken might easily produce an error of 50 per
cent. in the decrement. From the curve shown it
was ]p-um'hln to deduce any decrement from & very
small one up to infinity. With an ordinary spark
gap it waa very difficult to get accurate results on
curves of this kind, becauss the ammeter or other
measuring instrument summed up the effect of a
number of sparks, and unless the sparks followed
each other at exactly the same period, a different
reading would be obtained.

Mr. Jaffé, summing up the defendanta’ case,
laid stress upon the differonce between building up
and maintaining the oscillations in the serial, and
held that while the defendants built up, they did
not maintain the oscillations, and that they there-
fore could not infringe Marconi's patent, amince the
maintaining was an essential feature of the inven-
tion according to Mr. Justice Parker’s interprota-
tion and according to the evidence that had been
Eiven.

Mr. Walter, summing up the plaintiffs’ case, said
be ventured to think this was an undefended action.
The documenta that had been cited as anticipations
disclosed nothing more than had been disclosed in
the previous action. The highest that the defen-
dants' witnesa could put it was that these dis-
closurca might have taught the world Marconi's
invention had the world been more intelligent
than it actually was. The figurea and calculationa
which the defendants had put in as representing the

performance of the examples given in the specifica-
tion had been subjected to & deatructive criticiam,
and no evidence had been called to support them.
In spite of this, the Court was asked to rely upon a
i the only justification for whinz Wi &
photograph. They had shown that a photograph
of oceurring at this enormously high speed
was at the best unreliable, and they had also shown
that it was totally impossible to caleulate the
number of oecillations from the curve which had
beon produced, as it obviously was not taken with
the extreme accuracy o for this purpose.
Mr. Huntar Gray followed, and stated that even
if thers were only oscillations in the primary
circuit, nevertheless oatillations were building
up and meintaining oscillations in the secondary
cirenit whilst they lasted. Ho said that the defen.
dants had utterly failed to prove their statement
that there were only 3} cacillations in the primary
circuit. The ph, which was their only
ustification for this statement, had been shown to
completely unrelisble. He cared not whether
the mium spark showed a few or a lot more
oacillations than the copper spark. 5o long as it
showed any sparks which thaI::u did not show
it ved that the huh:gm taken from eo
lpi;‘!rﬂ did not tell Elm w Ilruut.h. It waa, p:r
ever, not enough for him to show that the defendanta
had not proved their statement. He had also to
prove his case, and this he had amply done. The
curve which had been obtained from the defendants’
installation waa only consistent with three things :
(1) loosely coupled circuita, (2) ﬁhﬂr coupled
circuits with a quenched spark, (3) & highly
damped primary circoit. It could not be the last,
because the defendants’ installation was admittedly
an efficient installation and could communicate
120 milea. It could not be the second, because the
defendants’ installation was admittedly loose-
coupled. It could therefore only be the He
submitted that the alleged infringement was the
same a8 the infringement in the previous action, and
he asked his Lordship so to find.
Judgment was reserved.

The Unexpected Fiftieth.

At the close of the Annual Meeting of the Marconi
International Marine Communication the fﬂ-‘fﬁwihg
remarks were made with reference to the Merchant
thlpping Bill now before Parliament.

he Managing Director : Merely conversationally,
referring to what you, Sir, said just now of the
introduction of this Bill into Parliament mu.'i'.il?‘ it
necessary or obligatory for ships carrying fifty

«re0ns or more to carry wirelesa telegraphy, there
18 one little thing which occurs to me which is rather
interesting. As & matter of fact it occurred to
Captain Sankey, my colleague, but I am going to
repeat it, for aa it has been raised by him it may be
amusing to you. He wanted to know what is
F}ing to happen when & ship sails from port with
orty-nine passengers and crew on board and a
fifticth is born on the voyage. (Laughter.) I do
not know whether in that instance when it arrivea
in port it will have contravened the law for not
having wireleas telegraphy on board ; certainly the
absence of wircless telegraphy will have one dis-
advantage—it will not be able to advise friends at
home of the welcome arrival of the addition to the
family. [(Laughter.)
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A Visit
By FRANK H. WRIGHT, President

OST wireless amateurs will, 1
Mt]:jnl-r. agree with me that among

their earlier experience the most
exciting was the first reception of the
Eiffel’'s note. Ewen the recent recruit to the
wonderful science, who finds ready for his
use all the latest devices of apparatus with
full instructions for use, experiences a thrill
when for the first time the "phones thrum
with the dull boom ! boom !! of the great
French station, but to us who five years
Ago were rigging up our own Wwireless sets,
it was a moment of glorious life when
“* Eiffel came,” at last, after months and
months of effort and failure after failure.

No wonder then that to the enthusiast
Paris becomes & Mecea, and Eiffel the
station above all stations that he desires to
see. Day after day he has listened and
learned to understand ita language, till
he has come to look upon it as a personal
friend, & necessary | of life.

I: was with such intimate feelings that
the writer, as representative of the North-
ampton Wirelesa Club, accepted an invitation
from Commandant Ferrié (who is one of the
Association’s Vice-Presidenta) to visit Eiffel
at 10 o’clock on Sunday morning, May 31st.

Even as we amved the air was being
stung by the sending of the International
tllItE signals, flung into space by the fan-
like serial overhead. Bcores of visitors
were enjoying the beauty of the grounds,
but the majority were evidently at a loss
to explain the sounds like mighty whip-
lashes, and knew nothing of the strange
work which was being carried on beneath
their feet. Perhaps here and there was
one who had some faint idea of the meani
of the mystery, the rest simply marvelled.
Strangely enough the garden officials them-
selves were apparently in total ignorance
of the whereabouts of the station, and 1t was
only after some time spent in the search that
we eventually came upon the very modest
entrance hidden away in a quiet nook,
absolutely devoid of any architectural

to Eitfel

af the Northampton Wireless Club.

significance, and almost buried under the
shadow of large trees and shrubs. It leads
to a subway, guarded by half-a-dozen
soldiers, with the simple notice, ** Station
Télégraphie Militaire ' halfway down the
stairway. Our credentials were examined,
and the corporal of the gua.rd at once lead
us to the passage below. “ Keep qmt.u n
the middle of the carpet, Monsieur,” were
our injunctions, and the placard to be seen
here and there " Toucher est mort™ was
quite enough to justify & remark previously
made to us by a friend, “ See Kiffel and
die!” Commandant Ferrié received us in
the kindest ible manner. The official
was altogether merged into the polished
French gentleman; and throughout our
visit he was most painstaking in explaining
the object and uses of the vanous apparatus
under his eare. It was evident that con-
stant association had not dulled his enthu-
siasm. As a matter of fact, he seldom
sleeps away from the station, ar1 has a
very simply furnished dormitory fitted
up within the walls. We found that the
mnnuu rooms were built round a central

“pit,”" which, but for the wires of the
aerial leading into it, was the only visible
evidence in the open of the existence of the
station, or of the wonderful work that was
going on beneath the trim parterres of the
Champ de Mars. The sound of our voices
seemed strangely confined in the * vaults,”
covered as they were everywhere—ceiling,
walls, and floor—with insulating material.
There was no lack, however, of fresh air;
and plenty of daylight was admitted from
the * pit."”

We passed through the motor and machine
rooms, thence into the clock department,
where several dials were giving the time in
various parts of the world. Then we came
to the laboratory, where experiments and
repairs were evidently in full progress, and
eventually into the room occupied by the
generating machinery. The Commandant,
drew our attention to the special apparatus
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by which the wvarious notes (as heard in
England) were produced, and was interested
to know the names with which we had
labelled them, “ the rouffle,” the “ musicale,”
ete., and our reasons for so doing.

Lastly, we entered the transmitting and
receiving room, where preparations had
already been made by the assistants to
send the 11.45 a.m. time signals and weather
reports. Our attention was called to a
large glass case on the wall, and it was
explained to us that the instruments en-
closed were in immediate connection with
the Observatory, from whence the time
signals were about to be despatched. Even
as we looked the lever of one of them—
very like a Morse tapper—was suddenly
depressed, and at the same moment a
* erasn,” and a blinding flash from a small
window in the corner of the room, separating
us from the generating chamber, told us that
work was begun. In quick suceession
came the dots and dashes of the signals,
and the whole place seemed livid with
electricity. Through the coloured glass
came the flashes, at which we gazed spell-
hound, and the generating chamber looked
more like the centre of a flaming meteor.
“ Toucher est mort!"”  The statement
admitted of no argument !

In the course of conversation it had been
mentioned to the Commandant that several
members of the Northampton Wireless

Club would probably be listening at their
respective installations at home, on the
off-chance of hearing any news of their
president. Immediately, therefore, on the
conclusion of transmitting the weather
reports the assistant was ordered by the
Commandant to send the brief intimation :
“ Here 18 Wright "—a very great courtesy
indeed to the Club.

The general features of the Eiffel aerial
are these ;—

The six wires are suspended from insu-
lators nearly at the summit of the south-
east face of the Tower, ibly 950 feet
high, from whence they aﬂnendy obliquely
and fan-like till they are about a hundred
yards or more from the foot of the Tower.
Here their continuity is broken by the inser-
tion of another set of insulators, above
which, from a height of about 100 feet,
leading-in wires drop till they all meet
above the “ pit,” from whence they are lead
to the receiving room.

As regards the outside audibility of the
messages from the aerial, the writer on
several occasions received them quite clearly
in the open grounds, and when on one
occasion the experiment was in conjunction
with a friend both messages were found to
tally exactly. Ewven at so great a distance
away as the platform of the Champ des
Mars railway station—probably 400 yards—
the signals were distinetly audible.

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

recently 1—

cull, | Normal | Wave-lengths in | Naturo | Coust Charge

NAME.* I range in | metres (normal of Hours of Service. |
Hkhern. naatical | is heavy type). Serviee.*| . per word | minimum
miles, | i francs | in franca.
NEWrOUNDLAND 4 hours later than
Greenwich time

American Tickle . . voCc | 100 00 P* | Bam to8 p.m. 080 8.00
Battls Harbour .. .. | VOA | 180 300, 800 e o i .80 8.00
Cape Harrison .« | YOH | 180 | 800 w | " 0.60 A0
Domino .. | VOD 150 | 800 " - 0,60 .00
Fogo s - voJ 250 | 300, 600 “ " 0.85 8.5
Girady, Labrador YOE 150 G0 i = i1, 60 B, )
Holton, Labrador VO 150 ED) - il 0,60 o, O
Makkovik i VoI 150 L] . | = 0. B a0
Bmokey Tickla .. YOF 150 i) i | s LBy 8.0
Venison Taland . . VoR Iml W i | - ] M

Telegraph Company of Canada, are operated and contro

* All the above stations, with the exception of Fogo, whicl s operated mnd controlled by the Marconi Wircless

by that Company on behalf of the Newfoundlund (lovern-

menk, are open only during the season of navigation, that is, from July to October, for public corrpondence
in the M SEEvion,

UNIVERSITY OF MICHIGAN



328

Tee WirerLess WorLD

INSTRUCTION IN WIRELESS TELEGRAPHY

(Second Course)

(IV) The Insulation of Aerials
and the construction of Earths.

[ The articls in the March number com

tha first oonres of Instruction.
of articles, which will deal chiely with the spplication of the principles

The prescat is ths foorth of & new series
Those who hawve not

of ﬁdﬂﬂm
stadied that series are advised to obtain s copy of " The Elemectary Principles of Telegraphy,” which is
now published, price le net, and to masier the contents before taking up the courss of instroction. An
announosment conoerning the second examination appears on page 331.)

w28 The insulation of the aerial is a
matter of the utmost importance.

Bad insulation means a leakage of cur-
rent, and therefore a loss of power. That 1s
to say, instead of radiating all of the energy in
the form of ether waves, of the energy
will be lost in leakage during each oacillation.
The effect on the oscillating current is to
increase the “ damping,” so that in addition
to lose of power we get flatter tum;:ﬁ. due
to the more highly-damped waves uced.

It is obvious that the longer the energy
remaing in & leaky aerial the greater will
be the loss due to leakage. It is also obvious
that an aerial which is a good radiator will
not retain the energy put into it for so long
as an aerial which is a slow radiator. It
follows, therefore, that the slower an aerial
radiates its energy the greater the loss of
enargy due to bad insulation.

724, In addition to the rate at which an
serial radiates, there is another point to be
considered, namely, the rate at which the
energy is put into the aerial. Assuming
that the faulty insulator acts as a conductor
with & high resistance connected to earth,
then the rate of leakage from the aerial will
be proportional to the voltage of the aerial
at the point of leakage, for the higher the
voltage the greater will be the current passing
through the resistance.

Taking the case of a transmitter in which
8 primary circuit i3 loosely coupled to the
serial circuit, the energy in the primary
circuit is only slowly transferred to the
aerial, =0 that the aerial will not attain ita
maximum voltage until, perhaps, the third
or fourth oscillation, as shown in Fig. 1.
But, since during these oscillations the aerial
is radiating ita energy, it follows that the
maximum voltage it will attain will not be

80 hiFh a8 if the two circuits were so closely
coupled together that the whole of the energy
were transferred to the aerial during the first

oscillation. Consequently the loss of energy

due to leakage will be less in the case of
the loosely-coupled circnits than in the
case of the closely. cirenits,

725. Although faulty insulation is bad
even in the case of loosely-coupled circuits,
inasmuch as it results in less power being
radiated, 1t will not put the station com-
pletely out of action, for oscillatory currents
will still be induced in the aerial, and there-
fore waves will be radiated, though the
range of communication may be very much
reduced.

It is for this reason that coupled trans-
mitters have such a great advantage over
“ plain aerial.” For, as the rise in voltage
across the secondary of an induction coil
when the primary circuit of the coil is
interrupted takes some time, the charge in
the aserial leaks away through the faulty
insulators as fast as it i1s supplied by the
induction cotl, with the resitt that it is
impossible to get a spark acroas the electrodes
from aenal to earth. And, since the current
in the aerial is not osecillatory until the spark
takes place, no oscillating currents are pro-
duced, and therefore the aerial does not
radiate waves,

AERIAL INBULATORS.

7268, The first point to consider in connec-
tion with acrial insulators is the dielectrie
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strength of the material of which the insula-
tor is made.

‘When an electric pressure is applied to
an insulating material or dielectric, a
mechanical strain is set up in the dielec-
tric. Further, if the electric pressure is
increased beyond & certain limit (depend-
ing upon the thickness and nature of
the material), the dielectric is mechanically
broken or punctured at its weakest
point. If the dielectric be a liquid or
a gas, the puncture is only momentary and
heals up automatically as soon as the current
ceases to flow through the path thus made,
but in the case of solids the puncture re-
mains, and the insulation is permanently
broken down at this point. The voltage
at which the puncture takes place is called
the dielectric strength of the insulating
material, and varies considerably with
different materials.

The following table shows the comparative
values of different substances in this respect.

Bubstance, Voltage required to puncture 1
pentimetar thickneas of matarial.
Air .. . . | 30,000
ol .. .. 60,000 to 80,000
Ebonits i o 500,000
Salt nﬂurubh:r 450,000
Mica .. P o 1, O, WM
Glass .. it e | 250,000
Paraffin wax .. 170,000
Porcelain 100,000

The above figures are only approximate
and vary considerably with different samples
of the same material. In any case, in prac-
tice it is advisable to allow a factor of safety
of at least 3, usually more.

727. The second point to consider in
connection with aerial insulators is the
surface insulation. Even when an insulator

ﬁerieuﬂ;,r dry, at high voltages electricity

over the surface far more readily
than it mll spark through an air gap. Thus,
if a pressure of 30,000 volts be applied
acroas two metal discs separated by 15 ¢/mas.
of air, as shown in Fig. 2, no discharge will

Fig. 2,

take place between them, but if the same
space be filled with ebonite as shown in Fig. 3,

Fig 3.

a]tha::-ugh the ebonite will not be punctured
(see table of dielectric strengths in para-
g;rn h 726) the electricity will run along the

of the ebonite hetween the two
Eleutmdea.

In order to increase the length of the path
along the surface of the insulator without
ncreasing the overall length of the insulator,
it 18 usual to make the surface corrugated,
a8 shown in Figs. 4 and 5, thereby doubling
or trebling the length of the surface.

Fig. 4.

=

Fig. &

In the case of aerial insulators, however,
the overall length 18 not a matter of great
importance, so that corrugated insulators
are not often used, the insulators being made
sufficiently long in themselves.

728, The actual length of surface insula-
tion to allow is a difficult matter to deter-
mine, a8 everything depends upon the
nature and condition of the surface. Where
a dry, clean surface is assured at all times, it
will be quite safe to allow 4 ¢/ms. of surface
to every 30,000 volts of potential. But

E
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aerial insulators are exposed to all kinds of
weather conditions, and if the surface of
an insulator be allowed to get coated
with a film of moisture or dirt, almost any
length will be useless for the purpose of

insulation.

In most cases dirt accumulates slowly,
and trouble from this source can be avoided
by a periodic inspection and cleaning
of the insulators. The chief difficulty
therefore is how to keep the surface of the
insnlator dry.

When the insulator occupies a more or
less vertical position thie is easily accom-
plished by fitting & cone over the insulator
to act as a water shed, as shown in Fig. 6,
but when the insulator
occupies & horizontal
position, as it would
when  supporting a
horizontal aerial, this
method would obviously
be wuseless. In such
cases 1t is usual to make
the insulator of ample
length and to paint 1its
uu.rﬁm with P: bitu-
mastic varnish, so that
any moisture settling on
it will detach itself into
separate drops instead
of forming a continuous
film of mosture over the
whole of the surface.

The surface of a porcelain or glass insu-
lator has this property without being
varnished, but these materials are un-
fortunately extremely brittle and therefore
unsuitable, at all events, for portable
stations,

729, One of the best insulators for general
use is made up of a large number of strands
of cotton, each strand saturated in rubber
and the whole coated with a suitable
thickness of vulcamised rubber, which is
finally painted with a bitumastic varnish.
Such insulators are very flexible and can
be made to carry any desired load, the
tensile strength being supplied by the
cotton strands in the interior of the insulator.

An important point to bear in mind
when insulating an aerial is to use as few
insulators in parallel as possible, for each
insulator thus used increases the total

leakage from the aerial. _
Thus an aerial insulated as illustrated

Fig. 6.

in Fig. 7 will only have half the leakage
as when insulated as shown in Fig. 8.
Moreover, only half the number of insulators
are required, and therefore it is less costly.

EARTHS,

780. A point of the utmost importance
to the efficiency of communication is &
good “earth” at both the transmitting
and receiving stations.

“ Earths " fall under two headings, namely
(1) Direct Earths ; (2) Capacity Earths or
[11 mun ¥ b b |

We have already shown in the article
n}:pearing in the July number that a node
of current exists at the free end of the
aerial and that a maximum of current
flows at the earthed end of the aenal.

This current must flow through the earth
connection from the aerial to the earth,
and from the earth to the aerial, There-
fore, any resistance in the earth connection
will cause loss of power and damping of
the oacillations.

In the case of shipstations the  earth " is
a simple matter, as salt water is an excellent
conductor of electricity, and it 18 therefore
only necessary to attach a conducting wire
to the metal hull of the ship. In the case
of land stations it is usual to bury a number
of plates of zine, or other non-corrodible
metal, at a sufficient depth to ensure their
being surrounded by damp earth.

78l. It is found better to use a number
of long strips spreading radially under the
soil than to use one plate, as the
former gives lesa resistance than the latter.
The reason for this 1s that the effective
resistance of a buried “ earth ™ is reduced
in proportion to the capacity of the earth
plates. Thus, the greater the capacity of
the earth plates as a whole, the less the
effective resistance of the * earth.”

The most efficient earth where the
resistance of the soil is high is made by
burying & large number of wires below
the merial or burying them radially in all
directions, like an underground umbrella
serial.

782, Itisnot necessary, however, to have
a direct eleetrical connection with the earth.
What are known as ‘' counterpoise ™ or
“ capacity earths " are frequently used even
with eomparatively high-power stations
fuch an “ earth " usually consists of a large
number of wires suspended above the
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surface of the ground, and carefully insu-
lated from it. It is important in this case
that the capacity of the counterpoise should
be at least equal to that of the aerial.

Tae WireLEss WorLD

earth, while under other conditions, when
the surface of the ground is dry, the * earth "
acts as a counterpoise.

This form of earth, although not as

MNQusnror,
Rore Rore.
SPREROER
Axswsmron
i -
Fig. 7.
For portable Military Stations this efficient under some conditions as a true

form of * earth”™ is frequently employed,
as it takes less time to erect than it does
to dig deep trenches. For such stations,
perhaps the most convenient form of earth

counterpoise, has the great advantage
of simplicity and ease of erection, and
moreover does not interfere with the
approach to the station. It will be readily

Kore.
/ frSuamTron, imsusmron,
F Ra P.‘ 3
/ SPREFOER,
frswinmr IMSUAATOR,
g 8,

is & number of long narrow strips of wire
netting, which can be laid on the ground
star shaped, and can be rolled up into
convenient rolls for transport purposes.
Under some conditions, when the surface
of the ground is wet and conductive, the
“earth” aets as a direct connection to

understood that a number of wires suspended
a short distance from the earth over a wide
area round a station would be extremely
inconvenient in a military camp, where
a stray horse might easily become entangled
with it at night, and perhaps do serious
damage both to itself and the station.
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Examinations

in Wireless

Telegraphy

Outline of New Scheme

HE award of the prizes and certi-

I ficates to the successful candidates

who entered for the examination
recently conducted under the auspices of
this magazine marks the completion of
an experiment which has been well justified
by the results, The percentage of ** passes ™
was commendably high, 58 per cent. of
Seniors and 61 cent. of the Juniors
having gained that distinction. But what
affords us especial pleasure is the knowledge
that the greater proportion of those who
entered for the examination owe their
introduction to the subject of wireless
telegraphy, and certainly their knowledge
of its theory, to the series of instructional
articles upon which the questions were
based. In support of thia we have the
testimony not only of the prize winners,
but of those who were less fortunate in the
results, and the general spirit of appreciation
18 admirably expressed by Mr. Clifton
Clague, to whom belongs the honour of
carrying off the first prize among the
Seniors. “ [ feel quite proud of having
won it,” he writea. “' I have not donc any
practical wireless and didn't understand the
theory until I read Tae WireLess WorLn,
in which the articles were very clear.”

Qur thoughts now turn to the future of
these examinations, which we Eupe will
become & regular institution, and that the
numbers of those following our course of
instruction will increase year by year.

The last examination was based upon the
series of instructional articles appearing in
Tug WireLess WorLp from May 1913 to

March 1914. Both the Seniors and the
Juniors were examined upon the same
series and they were grouped according to
their ages, or to the classes to which they
belonged. *

An important change will be made in the
examination to be held next year. Instead
of framing the questions for Senior and
Junior candidates upon the same course of
instruction, as was the case at the last
examination, the two sets of papers will be
devised upon totally different courses. The
examination for Juniors will be based upon
the inatruction given in the “ Elementary
Principles of Wirelesa Telegraphy,”* which
i8 & tevised and extended reprint in book
form of the first series of articles appearing
in Tueg WirerLess WorLp, while the exami-
nation for Seniors will be based not only
upon that course, but also upon the second
series of instructional articles, of which the
fourth appears this month. Successful
candidates in the last Junior examination
will be at liberty to sit next year for the
Senior examination. Members of the Terri-
torial Force or of the other organisations
named may take which examination they
prefer, and it is open to candidates to enter
for the Semor examination without having
passed the Junior examination.

Those competing for the prizes will be
divided into five categories :

1. Members of Termtonal
recogniscd cadet battalions.

unita  and

#® " Flementary Principles of Wireless Telegraphy.” By
B. I Bangay. london: Tho Wirclesa Press, Lid.,
Marooni Hoygse, Strand, W.C, s net,
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criticism of the answers, and indicate the
lines on which some of the questions should

have been answered.

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

Corpa.

3. Members of Boy Scouts’ Association.

4. Members of colonial companies of the
Boy Scouts’ Association resident in
British Colonies and Dependencies.

5. Membera of recognised amateur wireless
clubs or societies.

In throwing open the examination to
include colonial Boy Scouts we are only
acceding to a widely expreased wish among
our colonial readers.

To encourage the bona fide wireless
amateur to pursuc studies which may be
useful, as well as interesting to him, we have
decided to allow members of recognised
wireless societies, clubs, or associations to
enter for the examination and to compete for
the prizes which we shall offer. This will
enable the amateur to give & practical
direction to his studies, and thus to feel in
hia hobby an interest which he could not
possibly feel if he conducted his experimenta
in an aimless or desultory fashion.

We hope that those of our readers who
are qualified to compete for the prizes to
be offered will lose no time in applying
themselves to the courses of study which
we have provided, (a) the * Elementary
Principles of Wireless Telegraphy ™ for
Juniors, () that book and the series of
prticles now appearing in Tue WIRELEss
WorLp, Neither of the courses set are
too difficult for the average wireless amateur
to master, but they are sufficient to impart
really useful knowledge to the student.
The Questions and Answers pages in THE
Wireress Worrn will be open to the ex-
planation of difficulties that may arise,
and we invite free use to be made of this
facility.

* * *

Examination Papers, 1914,

Below we give the questions set to the
candidates who sat in the examination
for the Benior and Junior certificates.
In our next issue we will publish & general

Junior PaPer.
Questions.
1. What is meant by—
(1) The length of & wave 1
(2) The amplitude of a wave ?
(3) The frequency of waves 1

2. Show how the frequency of an
oscillatory circuit can be obtained if the
length of the wave produced is known.

3. Write out the following sentence in
the Morse alphabet :—The * quick brown
fox " jumps over the lazy dog; the fox
is chased, caught, and killed.

4. Make a diagram, using the usual
symbols, showing a variable capacity
connected in series with an inductance
and in series with a variable resistance,
all forming one closed circuit.

5. Why is it that an electric wave
travels at a different speed to a sound
wave !

6. In a transmitter what purpose ia
served by—

(1) An induction coil ?
(2) A k gap 1

7. What advantage is gained by ex-
citing an aerial by means of a closed
oscillatory circuit 1

What conditions are necessary in order
that the energy in the closed oscillatory
circuit is transferred to the aerial ?

8. In a wireless telegraph receiver
what purpose is served by a crystal ?

9. Draw & diagram of connections of
any one form of a crystal receiver, showing
a potentiometer connected in the circuit.

10. Why are high-resistance telephones
used with crystal receivers ?

11. How can the fundamental wawve-
length of an aerial be increased 1

12. What are the main points of differ-
ence between a *‘closed ™ oscillatory
circuit and an * open ” oseillatory circuit !

SENIOR PAPER.
(Juestions.

1. Show how the frequency of an
oscillatory circuit can be obtained if the
length of the wave produced is known.

2. On what two factors does the
frequency of an oscillatory circuit depend ?

L -
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Describe how the frequency of the
oscillatory cirenit can be increased.

3. Make a diagram, using the usual
symbols, showing a wvariable capacity
connected in series with an inductance
and in series with a variable resistance,
all forming one closed ecireuit.

4. Make a diagrammatic sketch of an
oscillatory circuit, showing how it is
excited.

Explain how the energy which can be
introduced into this circmt depends upon
the capacity of the condenser and the
voltage to which it is charged.

5. What advantage is gained by ex-
citing an serial by means of a closed
oscillatory circuit ?

What conditions are necessary in order
that the energy in the closed oscillatory
circuit is transferred to the aerial ?

6. How can the coupling between two
oscillatory circuits be measured ?

7. Make a diagram of the connections
of a wave-meter and deseribe how it is
used to measure the length of a wave
produced by an oscillatory circuit.

8. Draw a diagram of the connections
of any one form of crystal receiver, showing
a potentiometer connected in the circuit.

9. Draw a curve illustrating the increase
in current passing through a carborundum
crystal, as the voltage across it is increased.

For what purpose is a potentiometer
used ?

10. Draw a diagram of connections
of a tuned buzzer and describe its action.

11. Draw any one form of aerial, show-
ing the lengths of wires used, and estimate
approximately what would be the funda-
mental wave-length of that aerial.

12. What are the main points of differ-
ence between a * closed” oscillatory
cireuit and an " open” oscillatory eir-
cuit ! Draw a diagram of each.

SOME OF THE PRIZEWINNERS, 1914.

D. E. Hooper

{ Bristol University O.T.C.)

P. W. Canliffe.

Clitheroe Grammar
School Troop §Boy
Scounfs ).

A. E Silver

Bri!ﬂiﬂi Lﬂ"d‘ﬂ-ﬂl

Ciiffon Clague

Sfh Batl. Manchesfer
Regimeni.

St Clement's Church Lads’

H. E. Evans

i Pefer's Co. Churchl uds®
Brigade, Wolverhampion.,

R. A Ford J. W, Whiteside
ddth 5, London Troop Clitheroe Grammar
{ Boy Scouts). School Treop (Boy

Scounls ),
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Marconi’s Wireless Telegraph

Company, Limited

REPORT OF THE DIRECTORS AND STATEMENT OF ACCOUNTS
For the year ending December 31st, 1913

Presenled al the Annual Ordinary General Meeling of the Company, Grand Hall,
Hotel Cecil, London, W.C., on Tuesday, July 21si, 1914

CAPITAL. - - - - . - E1500,000

Divided into 250,000 Seven per Cent. Cumulative Participating Preference Shares of E1
each and 1,250,000 Ordinary Shares of £1 each

DIRECTORS.
CommeENDATORE (G. MaRcow:, LL.D., D.8Se., Avrorso Marcowt, Esg.
Chairman. Masor B. Froop Paok
Gooragy C. Isaacs, Esq., Managing Dircetor. Carrai¥ H. Riann SBarkey.
BamuEL GrooHEGAX, Esq, Hexey 5. Bavnpers, Esq.

CorowEL ALRERT THYs.

AUDITORS.
Coorer BrorrErs awp CoMPamy.

SOLICITORS.
Cowanno a¥D HawksLey, SoNs a¥Dp CHANCE.

SECRETARY AND OFFICES.
Hexry W. Arrex, F.C.I.R.,, Marcowr Hovse, StRawn, Loxpow, W.C.

Report of Directors.

The Directors herewith submit the Balance Sheet with Profit and Loss Acoount for the year 1913.

As will be seen from the Profit and Loss Account, the profit for the year amounted to the sum
uf £245583 13a., and the net profit carried to the Balance Shect, to £122.323 9a. 84.

It will be remembered that attention was drawn in the last Report to the fact that substantial profit
had been realised for the year 1912 under exceptional circumstances. and that your Directors therefore
deemed it prudent to avail themselves of the opportunity to establish a reserve account, and had appro-
priated £100,000 from these profits for that purpose. An effective comparison of the results of the two
years cannot therefors be made. The Directors regret that the business of the past year should not have
shown more immediate profits. The Company has nevertheless carried out a considerable amount of
work, which should contribute large annual revenues in future yoars,

The financial conditions which have prevailed throughout the world for some time past have been
reaponsible for many foreign Uovernments deferring to place orders which the Company expocted to
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receive. In other cases the Company has been unable to complete contracts within the year owing to
delay on that portion of the work which had to be carried out by the Governmenta,

The Directors recommend the paymeat of & final dividend for the year 1913, of 10 per cent. on both
classes of shares,

Summarissd, the pro appropriation of the available balance is aa follows :
Preference Sharea : Dividend of 17 per cent. for year ended December 31st,

1913, of which T per cent. was paid on October 1st, 1913 ... ... £42500 0 O

Ordinary Bhares : Dividend of 20 per cent. for year ended December Jlat,
1913, of which 10 cent. was paid on January 3lst, 1914 ... 150000 O O
Balance carried forward to next account ... . 76,549 15 7
£260049 15 7T

In the Balance Sheet " Sharee in Associated Companies and Patents " are taken into account as
usual at their cost price, viz., £1,298,743 1l3s. 6d., an increase over last year of £442,624 5a 2d4., the par
value of the sharea ];mng £2.421,220 4s. Td., showing an increase over last year of £826,636 12a. 44d. ‘FI:B
amount shown in the Balance S8heet and the par value of the shares show substantial increases over the
figuras of last year, the Company having acquired additional interests which are calculated at coat. After
caraful consideration your Dirsators have resolved to discontinue publishing particulars of the shares held
by tha [hml:ln;ny. it being in their opinion prejodicial to the interests of the Company that such informa-
tion should be made public. Taking the prices quoted on June 30th last for such shares as are quoted
on the London Stock Exchange, n.nhmﬁlmi.ng & moderate valuation on those unguoted (taking into con-
sideration the different elements which they now for such valuation), the total value so armrived
at representa & sum in excess of the £1 T43 !E'!T 6d. appearing in the Balance SBheet. This latter
fi also includes the cost to the Company of the whole of ita Patents and Patent Righta. The cost
of Patent Renewals have been entirely written off from Profit and Loss Account, and no other figure
appears in the Balance Bheet representing either Establishment Costs or Goodwill.

In October, 1913, the Capital of the Company was increased to £1,500,000 by the creation of 500,000
new Ordinary Shares of £1 each, ranking for dividends declared in respect of the period commencing
January lst, 1914, and in all other rwpautr:dpun passu with the existing 750,000 Ordinary Shares of £1
each. 250,000 shares were forthwith offered to the Sharcholders pro rala at £3 58 per share and the
whole of the issue was subseribed and duly allotted. Of the remaining 250,000 shares, 222,688 were
imsued for cash in December, 1913, in connection with the arrangements made with reapect to the shares
acquired in the Compagnie Universelle de Télégraphie et Téléphonie sans Fil.

The Bhare Premium Account has increased during the year by £511,958 4s. 4d., and now stands at
£767,665 Te. 5d. (f this amount £397,057 15a. fell due in the early part of this year and has been received.

The Goldschmidt high-frequency alternator (continuous wave machine), in which the Company
i# interested through its shareholding in the Cie Universelle de Télégraphie et de Téléphonie sans Fil,
rticulars of which were given at the Extraordinary General Meeting held on October 3rd of last year,
as been crected at a station in Germany and at another near New York. This latter station has been
only recently completed and experimental work is being conducted between the two stations. It is yet
too early to speak definitely as to the resulta. A demonstration has been given of the transmission of
3,000 words from America to Germany, when conditions were favourable, but testa from Germany to
America on & similar scale have not yet been made. Given that they prove sufficiently promising, work
will be proceeded with immediately with & view to making ch and sdditions to equip both
Atations on & commercial basia. Some months, however, must be allowed for this work to be completed.

The contract entered into with His Majesty's Government for the erection of six high-power stations
waa ratified by Parliament on August Bth last, when your Directors contemplated proceeding immediately
with tho erection of all the stations simultaneously. Additional staff had been eng and trained in
snticipation at considerable expense, but nearly a year has passed, and the Board realises that the alow
prograss which the Company has been permitted to make seriously prejudices the Company’s interests.
Much work has bean done by the Company, and a substantial sum of money has been expended, for which

no relurn has been received during the past year. The Directors are giving this matter their serious
consideration.

We have continued to do a substantial and remunerative business in [taly, and enjoy the confidence
and support of the Italian Government.

The erection of the high-power station for the Norwegian Government is well advanced and should
he completad by the autumn. A commercial telegraph service between Northern Europe and the United
Htates of America is to be insugurated, in which this Company will be interested to the extent of 10 per
cent. of the groas receipta.

In December last the Traws-Ockavic WineLEss TrLeorarE CoMpPary, LiMITED, was incorporated,
with a cl‘?itll of £200,000, {or the purpose of conducting & wireless telegraph service between this country
and the United States. That Company has acquired the new stations which have been ereclied in Walea

for this purpose. These stations will be opened in the near future when for the first time a direct wireless
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telegraph service between London and New York will be established. By this service messages will be
automatioally transmitted and received at the rate of one hundred worda minute, & speed considerably
in excess of the fastest cable. This new service will be conducted by Trans-Oceanic and American
Marconi Companies without the intervention of landlines controlled by any other company. The issued
capital of the Trans-Oceanic Company is held by this Company.

Telegraph offices will be opened in the City at No. 1 Fenchurch Street, which will be in direct com-
munication Ey private line with the stations in Wales.

Licences have been obtained from the British and Spanish Governments for a direct wireleas service
between the two countries. For this purpose the Company's station at Poldhu has been enlarged, and a
service to Spain and the Canary Iull.mg will be inaugurated within a few weeks.

Tuee Americaw Company.—Exceptional weather causing considerable difficulty and delay in trans-
]Enrb of }:]I.]]t has caused the high-power stations to be lo in course of erection than was contemplated.

hoss, however, of San Francisco, Hawaii and Belmar (New York), are now practically complete, and
will ba opened for service in the near future. Difficulty was experienced in securing the services of a man
with the knowledge and ability needed for the direction of the American Company, and the business of
last year was therefore lesa profitable it is believed than it otherwise would have . We are glad to
be able to re that Mr. E. J. Nally, ex-Vice-President of the Postal Union Telegraph Company of
America, has me the Vice-President and Manager of the American Company. Your Directors have
had the advantage of receiving two visitsa from him, and are very hopeful that his business ability and
experience in all matters concerning the cable and telegraph business, together with his epergetic methods
snd organising powers, will soon make themselves markedly felt in the development of the American
business. Ths patent actions in the American courts, to which the Chairman referred last year, have now
been decided in the Company's favour and substantial results should be derived therefrom.

Tae Ca¥apia¥ CoMPaNy has made during the year and stepa which are in contemplation
ghould markedly improve ita position in near future.

Tae ArcExtine CoMpaNy is proceeding with the construction of the high-power station for com-
munioation with Europe, which, so soon as the new transatlantio service is opened, will be pushed on with
all speed.

Tee Brroiaw Compawy (Sociétd Anonyme Internationale de Telegraphie sans Fil) has continued
to earn satisfactory profits and is making substantial p For the year ending December 3lst, 1913,
s dividend at the rate of 7] per cent. has been decl . This Company now owns and operates nearly
200 ship telegraph stations. :

Tee FrExca Coupaxy (Com ie Frangaise Maritime et Coloniale de Telegraphie sans Fil) has
declared & dividend for the year 19];3 at the rate of 10 per cent. on the Ordinary Shares, and 31.25 franca
per share upon the Founders' Shares. This Company now owns and operates nearly 100 ship telegraph
stations.

Tuae Marcon: InTerNaTiONAL Marine Commumicarion Coupany, Lnarep, has shown an increase
during the year 1913 of nearly 50 per cent. in its receipts. A final dividend of 5 per cent. has just been
declared, making a total of 10 per cent. for the year. This Company now owns and operates some BT3
ship telegraph stations as com with 580 at the end of 1912. Owur interest in the German Mercantile
Marine continues to show excellent progress, and the Company receives satisfactory and improving returns
therefrom.

Tan Russiax Compawy (La Bociété Russe de Télégraphes et de Téléphones sans Fil) is making.
steady and satisfactory progress. It has declared a dividend for the year 1913 at the rate of & per cent.
The contracta in hand show an inoreass over thoss of the preceding year, and the prospects of future
business are highly encouraging.

Tue Bramse Company (La Companis Nagional de Telegrafia sin Hilos) in which the Spanish and
General Wireleas Trust, Limited, have large interests, has not made the progress expected. The receipta
from their stations, although incressing, are not satisfactory. The terms of their concession have hun
impaired by recent legislation, which it is considered entitles the Company to substantial compensation.
COur ing Director has recently paid s visit to Madrid, where he conferred with the Prime Minister
and other Members of the Government, and informs us that he is encouraged in the beleif that the proposals
which he has oaused to be submitted to the Government will be accepted. In that event the EﬂmFAnr‘u
position will be distinctly improved, and a reasonable return upon its capital may bo expected to follow.

Tae BervLanpes Avromatic Terermose CoMpPaNy, LiMITED, in which this Company holds a con-

trolling interest, was incorporated on August 20th, 1913, to acquire from this Com the righta and
t.ennti in connection with the antomatic telephone system invented by Mr. G. A. Bet er, of Stockholm.

ﬁa busincss is being rapidly developed and the Directors are confident that it will show substantial and
remunerative reaulta.

During the past year this Company and its affilisted agenta have entered into contracts and exeocuted
work for the Governmenta of the following countries : Great Britain, Dominion of Canada, Indian Empire,
Union of South Afriea, Bolivis, Brazil, Bulgaria, Chili, Greece, Italy, Norway, Portugal, Roumania, Russia,
SBervia, Spain, Turkey, and United States of America.

FieLp Bration DErARTMENT.—[mprovements have been made in some of the types of field station
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apparstus, notably the lightest form of military apparatus, known as the Knapeack station, which has
beon entirely re-deai . The salea for 1913 are more than double those of the previous year, and during
the sarly part of 1914 important orders have been received from foreign Governmenta.

Numerous additional patenta, which are belisved to be of great value wers taken out during the year.

Rapid progress has been made in the development of wireleas telephone spparatus, and the Company
has rocently introduced a practical and commercial set for moderate distances. Further important
developmenta are proceeding and it is contemplated that apparatus will shortly be available for the trans-
mission of speech over considerable distances. The development of this new means of communication
should add considerably to the earning powers of the Company.

Marked has been made during the past year in the development of the Wireless Compass or
Direation- , and Fog and Euhmlﬁ.l::ﬁ;mlhnlg spparatus. These instruments should add materially
to the safety of life at sea, and it is hoped they will be universally adopted by the mercantile marine. An
apparatus for use in lifeboata has also been recently introduced on the market, and is much appreciated
by shipping companies.

An International Convention for Bafety of Life at Sea was signed in London on January 20th, 1914,
and a Bill to give effect thereto is now befors Pardiament. Under this Bill wireless telegraphy is rendered
compulsory upon ships carrying fifty or more persons including crew. As similar provisions are to be
enforced in all the principal countries of the world, increased business should result for all our subsidiary
Companies which are operating wireless telegraphy on board ships.

In pursuance of the suthority given to the Directors at the Annual General Meeting on July Sth,
1912, they have entered into a provisional agreement with the North British and Mercantile Insurance
Company for the establishment of a Btaff Buperannuation Fund. An Extrumd.ml:f General Meeting will
be held immediately after the Ordinary General Meeting to approve the necessary alterstion to the Memo-
randum of Association suthorising the Company to adopt the scheme.,

The sction brought by Mr. 0. Locker Lampeon, M.P., and Mr. P. E. Wright, referred to in the last
annual report, is still pending. The Chairman will make s statement at the mesting.

M. Maurice Travailleur retired from the Board in May, 1914, owing to ill-health.

The Directors retiring at this meeting, although they would not in the ordinary course retire by

rotation, are Commendatore G. Marconi and Mr. Godirey C. Isaacs, who, being eligible, offer themael ves
for re-election.

The auditors, Messra. Cooper Brothers & Co., also retire and offer themselves for re-appointment.

By Order of the Board,
HENRY W. ALLEN, Secrefary.
Marconi Housa, 8trand, London, W.C.
July 10¢h, 1914.

An EXTRAORDINARY GENERAL MEETING of the above.named Company was held at the conclusion
of the Ordinary General Meeting for the purpose of considering and, if thought fit, passing as an extra-
ordinary resolution the following resolution :—

" That the provisions of the Memorandum of Associstion of the Company be altered with respect
to the objects of the Company by the insertion of the following provision in Clause 3 of the said
Memorandum and that the objects of the Company be extended accordingly, that is to say 1—

" Between sub-section (r) and the sub-section at present lettered (y) the following additional sub-
section, namely :—
~ "*{y) To establish and support, or to aid in the cstablishment and support of associstions,
institutions, trusts, funds or conveniences ealculated to benefit employecs or ex-employees of
the Company, or the dependents or connections of such persons, nndv to grant pensions and
allowances, and to make yments towards insurance, and to subscriba or guarantee money for
charitable or benevolent nE;ecta. or for any exhibition, or for any public, general, or useful object.’

" And that the sub-sections of Cluuse 3 or the said Memorandum at present lettered (y) and (z)
be lettered (z) and (za) respectively.”

Should the above resolution be passed by the requisite majority, it will be submitted for confirmation
aa a special resolution at a further Extraordinary General Meeting of the Company which will be sub-
sequently convened.

UNIVERSITY OF MICHIGAN
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Br. BALANCE SHEET,
£ 8 d. £ 8 d
To Capital—
Authorised—
1,250,000 Ordinary Bhares of £1 each ... £1,250000 0 O
250,000 7 per cent. Cumulative Partici-
pating Preference Bhares of £1 each ... 250000 O O
£1,500,000 0 O
Isaued —
994,771 Ordinary Shares of £1 each fully paid ... 9.TTL 0 0
2ZZ7 917 Ordinary Shares of £1 each on which £57,877 156. pmd
and balance payable in 1914 ... 227917 0 O
250,000 7 per cent. Cumulative Plrt.u:lpnhug Preference Eh!m
of £1 mh fully paid ... 250,000 O O
1472688 0 0O
«+ Share Premium Account, of which £397,057 15a. payable in 1914,
beas of increase of [hprt.-l and New lssue ... 767665 T 5
. Bills Paya ) 17962 T 2
« Sundry Creditors . 182713 15 7
+ Reserve for Expenses Unpm:l and Pljrmems in Advance... 39,121 2 5
hmrlllluarm.ﬁ:mnt s s 100000 0 O
w Profit and Loss Account—
Balance as per last account, December 31st, 1912 ... 439,147 3 B
Deduct—
Proference Dividends and 'IIIrnliltmljr Divi-
dends for 1912 ... o £192,420 17 9
General Reserve Account .. 100,000 O O
292420 17 9
146,726 5 11
Profit for the year as per Account 122323 9 8
269,49 15 7T
Deduct—
T per cent. Interim Dividend on Preference
Sharcs paid October 1st, 1913 ... 17500 © O
251549 15 7T

NoTe.—An interim dividend of 10 per cent. on 750,000 of
the Ordinary Shares had been declared prior to December
Jlst, 1913, payable on Jaouary 3lst, 1914.

To Cunta.npn.t Liability on Shares in

Arsociated Companien ... £50,862 10 O
£2.831,700 8 2
Dr. PROFIT AND LOSS ACCOUNT for
S £ & d
To Runtl,. Rates, Taxes, Travelling and General Expenses. .. 24495 12 7
. Salaries of Staff and Directors’ Remuneration ... 45077 11 9
. Law Charges, Profeasional Fees and Patent Expensea .. 7863 211
& Duprmhunn nf Plant, Machinery, Buildings and Fl:rml.'.um 19562 1T 5
i Agencies Expenses 4,217 9 10
i Btlhu.n and Ex imental Work 23,141 14 4
. Balance Profit for the Year carried to Balance Shect ... e 122323 9 8
£246,681 18 6

\!
H

Report of the Auditors

We have sudited the above Balance Sheet. The item, Shares in Associated Companies and Patents,
par valuo of £1,246,788 10s. 2d., which are held in Brussels, Buenos Ayres, Madrid, Montreal, New York,
this Company. This item also includes ehares for which certificates have not been issued. We have
properly E::-n up #o a8 to exhibit & true and correct view of the state of the Company's affairs according

Lowpow, July Bh, 1914,
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December 31st, 1913. Cr.
£ w d £ B od
Ejﬂ'uhatﬂlnhmmdln Hand 2 16153 2 0
y» Share Premium due in 1914, since r&cﬂvad J97.05T 15 O
" gﬂl! on Shares due in 1914, since received .. 170,039 5 0
« Sundry Debtors, Debit Balances and Ex nl:ht.urn nn Fﬂ-mg;n
Developmenta : PE 496,033 19 0
.» Stook at Cost or Under as certified hy Officers of the E-nmpl.ny 151,141 11 5
.-Fmﬂdw-urhntﬂdm ite 38,842 17 1&
uot Mortgage 14,611 12
24231 5 7
+ Freehold Property at Chelmsford and Plant, Machinery and Build-
ings at Chelmaford and Genoa Works ... 106,080 13 2
« Long Distance Stations in Ireland and Cornwall {mﬂlud.mg Etuck
of Storea) and Movable Plant at other 141,859 17 7
- i At Fittings o6 Hlendt E‘fﬂ“&mﬁfﬂmﬂ“}”m
tare ttings at nrmgn
Agenciea . 30359 511
v Shares in Associated ﬂumplmumd. Patents 1,298,743 13 &
Bhares hald in 1l:$Eme of & par valos
£2.831,700 8§ 2
the Year ending December 31st, 1913. Qr.
=a £ 8 d
By Balance of Coniracts, Sales and Trading Account 245583 13 O
»» Transfer, Share Warrant and other Fees .. ) 109 5 6
£29668]1 18 6

to the Shareholders. EDDFR E&?HE::' Ig‘iﬁtﬂ: Director.
includes shares without nominal value entered in the Balance Sheet at £23,585 13s. Bd. and shares of the
Paris, Bt. Petersburg, and Bydney. We have seen letters stating that these shares are held on behalf of
obtained all the information and explanations we have required. In cur opinion such Balance Sheet is
to the best of our information and the explanations given to us and as shown by the books of the Company.
COOPER BROTHERS & CO., Audi
Chartered Accountants.
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Wireless Telegraphy on Ships
at Sea

THE annual meport of the Marconi Inter-
national Marine Communication Company,
Limited, which we summarised in the July issaue of
Taee WimkeLess WorLD, was submit at the
fourteenth general m-aatmg of the Company, held
at the Whitehall Fooms in London on June J0th.

The Chairman, Commendatore (. H.lmnm,
delivered an m‘t:mﬂ.n% review of the company’'s
work in the we publish below together

with lmpnrtnfthupmmnd;ugu

CHATRMAN'S BPEECH.

With your approval 1 propose to follow the usual
course of taking the report as read. | feel sure that
the accounts of the past year will have satisfied
you, & they have satisfied your directors, that the
mmpl.njr has mnt.inuad to make sound and sub-
atantial Com ng the figurea with
those of ]l.!t- , it will be seen that the number
of ships whic n have fitted with wireleas tele-
graph stations which we operate increassd from
580 at the end of 1912 to T88 at the end of 1913,
and that the same rate of continues, the
pumber having become 873 at the date of the
report. The receipts from shipe’ telegrama, news
services, subsidies, rentals, &c., during the t-
year were £146,316, as -:rnmpim:i with ﬂﬂﬂ.

the pmnuiﬁs.%l:, a0 increass in mun.d

ﬂn the other hand, the ex-
penses, although bpecessarily higher, have not
increased out ui proportion. The principal item
of increase is shown under station expenses, which
of courss rise with the number of stations, and
likewise the amount of depreciation. Turning to
the balanoe sheet, the only items to which 1 think
I peed make any reference are on the debit side,
the issund capital, which has been increased to
£306,084, and, on the credit side, to plant, appara-
tus, furniture, and stores, which has increased to
£213,000, which, after making allowance for
dﬁpml:uhun, shows an addition of £69,000, which
ia accounted for, of course, by the additional 8hipa
which have been fitted.

It is & matter of great satisfaction to your
directors—and, if 1 may be allowod to say so,
especially so to me—to see this company now
soundly on ita feet earning reasonable profits and
paying & fair return to its shareholders, for | cannot
forget that when this company was registered in
the r 1900 it had for ita object the introduction
of wirelesa telegraphy upon ships at sea to save life
and to save ships, but with very few exceptions we
found littde dispoaition to take advan of
the valuable services which we offered. In
days, when many ships have been saved by means
of wireleas tolegraphy and thousands of poople owe
their lives to the fact that installations are on board
most of the important ships, it will be scarcely
believable to those of our shareholders who have

not been tho uaintad with the develop-
ment of the ﬁr:ughly aﬂq“ wa expended mmﬂh'ifg
in the neighbou of £200,000 in creating
popularising our service bafore wo were ever able
to earn a profit. As & result, however, of the
great energy of our staff and the hard work of
vvery member of the company we are able this
year, for the fourth successive year, to pay a
reasonable dividend.

Tee Comrany's " MoxoroLy " : REFLY TO
PaRiIAMENTARY CrITioN

I think I am warranted in saying that the nation
at large, if not the whole civilised world, owes
t at least to this company for the untiring
mim tient work which it has done in causing loas
of life at sea to be so much less than it otherwise
would have been ; yet, notwithstanding, there are
members of Parliament who never miss an oppor-
tunity of attacking our company and complaining
of the monopoly which they allege we
I would ask them if they can contend that we have
turned that monopoly to an improper sccount.
Doea the history of our company & t anythi
of the kind 1 Doea the 10 per cent. dividend whio
we are now able to declare, after nine years without
any return at all for the capital invested, savour of
extortion ' Have they any know of apprecia-
tion of our vast organisation ! Do they know that
every young man serving with us aa s telegraph
operstor on board shi d there are now some
1,500 of them—has taught by us without
charge ; thatnot one of them hasoverfailed to do
heroie duty, even to the sacrifice of his life, when
cireumstances have called upon him to dyso ?
There has never been any evidence that a ship
in distreas fitted with a Marconi installation has
ever yet called for assistance without receiving an
answer. ln every important port throughout the
world there is & Marconi 1::‘pactu:rr ready to over-
haul the wireless apparatus of every ship that calls,
and they and the operstors muat work
under unfulli,' idered rules, which have to be
usly adhered to by the company to
ermnra magnificent discipline so easential to the
public and wlm:h prevails throughout the service.

Lorp Mersey AND THE Marcowt OPERATORS.

Only a few days ago Lord Mersey, as President
of the Court at present inquiring into the disaster
which recently overtook the Ewpress of Ireland,
complimented the Marconi operators, and stated
that they were a credit to the service to which
they bﬂ]unged and innumerable are the lettera of
appreciation which are received by the company
from all the important shipping companies through-
out the country. I contend that it does not lie
in the mouth of anybody to complain of the
monopoly which this company possesses—if it

INIVERSITY OF MICHIGAN
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posscases one—{for it owes it to the invention, to
an crganisation and a perfect discipline, which is
essential and could not exist were the business in
many hands, and to the important capital which it
haa investod, so providing a valuable, well-conducted
and reliable service to the whole travelling public,
which it is very probable would never have existed
at all but for the company's own eflorts.

In view of the Bill which has been introduced
into Parliament to c into effect the Inter-
national Convention for the Safety of Life at Sea,
under which wireless telegraphy becomes obligatory
upon shipa carrying fifty persons or more, including
crew, your directors have consented to enter into
an agreement with the Board of Trade to supply
their installations in a similar way as they Eﬂ.
done before wherever they may be called upon to
do so. It is proposed that the remuneration
which they are to receive shall be left to a referce.
Elllmfi.ng regard to the very reasonable terms which
the company has been in the habit of o ing,
your directors see no objection to m:apﬁm
conditiona.

A StvreraNNUTATION FUnD.

As mentioned in the , the directors have
established, subject to the approval of the sharo-
holders, & superannuation fund, of which the North
British and Mercantile Insurance Company will
act as trustees. This fund is for the purpose of
providing pensions for employees of the sompany
when they eventually retire from work. Bimilar
funds have been brought into existence in the other
Marconi companies, and it is thought that it is
highljl' desirable, now that this company has been
placed on & sound profit-carning basis, to commence
to make provision for employees upon their reach-
ing the age of well-earnad rest.  The company and
its employees will contribute jointly and in equal
proportions to the fund, and your directora are of
opinion that such & soheme is due to its staff,
beaides going & long way to encourage them to
remain in the company's employ, and materially
assisting therefore in maintaining the discipline
which is of such -eminent importance in tho
respongible work which your company conducts.

It remains for me now only to assure you that
your directors will continue to devote the same
care and energy in the conduct of your business in
the foture as they have done in the past, and to
offer to give any further information to share.
holders if they have any questions which they
desire to put to me. In the meantime I will
propose :—* That the report of the directors sub-
mitted, together with the annexed statement of
the cnmp:.ﬂr‘l socounts at December 3lst, 1913,

duly audited, be received, approved, and sdopted.™
I call upon Mr. Godfrey to second the
motion.

The Managing Director (Mr. Godfrey Charlea
lsaace) : Ladies and gontlemen,—I1 have pleasure
in seconding the resclution which the chairman has
just submitted to you. There i8 nothing which I
can usefully add to that which the chairman has
already aaid to you.

The resolution was unanimously adopted without
discussion.

The Managing Director : Ladics and gentlemen,—
It is now my pleasure to move " That Commenda-

tore Guglielmo Marconi and Mr. Maurice Travail-
leur, who retire by rotation, be re-elected to the
Board." [ do not think | need say anything to
you—in fact, I know I need not say anything to

u—about Mr. Marconi. Aa regards Mr. Travail-
eur, he is elosely associated with an affiliated com-
pany on the Continent, and he is a most valuable
member of the Board. I beg to move that they be
re-elected.

Mr. Henry 8. Saunders: I have the pleasure of
soconding the motion.

Tho resolution was unanimously adopted.

Captain H. Riall Sankey, R.E.: Ladies and
gentlemen,—A motion has been put into my bands
which reads :—** That the remuneration of the diree-
tors for the year 1914 shall be the sum of £1,000,
subject to such further sum, if any, as may be
determined st the next general meeting of the
company.” This is the usual motion, and I do
not think any words are necessary from me in

ing it.
FmHP:m;.IIganm Marconi : 1 have very much pleasure
in seconding Captain Sankey's motion.

The resolution was unanimously adopted.

The Chairman: 1 have now to move, * That a
final dividend of 5 per cent., equal to ls, per share,
leas income tax, upon the capital now issued and
paid up, be and the same is hereby declared for the
year ended December 3lst, 1913 ; that the said
dividend be ]:-l.gahlﬂ on July 3lst, 1914, to the
shareholders tered on the of the company
at June 30th, 1914." i

The Managing Director: 1 have pleasure in
seconding the resolution.

Tha motion was passed unanimoualy.

Mr. C. A. Phillips : Mr. Chairman, gentlemen,—
I have very much pleasure in moving * That
Messra. Cooper, Brot and Co. be re-elected
auditors for the ensuing year, and that thei.
remuneration for anditing accounts to Decem-
ber 3lst, 1913, be 250 guineas.” 1 move that
formally, Sir. ;

Mr. W. W. Bradfield: 1 have much pleasure in
seconding the motion.

The resolution was unanimously adopted.

Mr. Phillips: Perhaps it would not be out of
order if at this juncture, as an npﬁrnunil;f a::;:f[::
sented, | proposed an expression of our
the nhu.in:fnn and his fellow-directors on the board
of this company, with an expreasion of our pleasure
and satisfaction that at this stage the company has
reached & most satisfactory position, and that wo
are now receiving the dividends to which we have
been looking forward for some time past. I am
suro it is o matter of gratification to everyone, and
wo cannot belp a feeling of great satisfaction that
the work which the company is engaged upon is of
& most beneficent and humanitarian charmcter ; it
is helpful to the whole world and to eivilisation.
The only remarkable thing is that when the regula-
tion wasa passed requiring veasels carrying fifty
persons or more to be installed with the Marconi
installation it waa not made incumbent upon vessels
of a smaller crew and passcnger-bearing nn{:a::itr
also to comply with that regulation. Undoubtedly
that is & thing which will follow later. 1 should

like to move that our hearticst thanks be given to
the chairman and his fellow-directors for their ser-

vices during the past year,

UNIVERSITY OF MICHIGAN
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“ Practical. Uses oF THE WavE-METER
1N WireLess TeELEGrRAPHY. By Lieut.
J. 0. Mauborgne. McGraw-Hill Book
Company, New York and London (6
Bouverie Street, KE.C.). T4 , 42
illus. Price, §1. i
This work was originally printed for use
at the Army Signal School, Fort Leaven-
worth, Kan., and is now offered to a much
wider public in a revised form. The author
begins with a series of fundamental defini-
tions and relations, and proceeds to describe
the basic operation of all wave-meters of the
resonance type. He also discusses in detail
the types of instruments in use by the
United States Signal Corps. The later
chapters contain instructions for and ex-
amples of wave-meter measurements of open
and closed circuit wave-length, coupling
inductance, capacity, decrement, ete. Atten-
tion is given to the adjustments necessary
to make transmitters comply with the
various Federal regulations as to wave-
length and radiation punity. The measure-
ment of received wave-lengths is described,
and a full-page chart which simplifies the
caleulation of frequencies and wave-lengths
from inductance and capacity is added

“Brupies 18N TErresTRIAL MAonETIEM."
By Dr. C. Chree, M.A,, F.RS. (London:
Macmillan & Co., Ltd., St. Martin's Street,
W.C. DOs. net.)

The study of the effect of daylight upon
radio- telog‘rap]uc waves 18 of such wide
interest that Dr. Chree's able volume should
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command a large number of readers who are
interested in wireless telegraphy.

The subject of “ Terrestrial Magnetism "
is very large and ever increasing, and the
author in the volume before us has con-
tented himself with presenting a connected
account of his own original work in that
subject.

There is an absence ir the book before us
of a definite theory as to the origin of the
several magnetic changes. The author ex-

lains that his reason for refraining from

ving down such a theory is that at the
present stage theorising on the subject is
less likely to be of substantial advantage
than the existence of positive knowledge,
and whilst the present volume deals almost
entirely with facts or HUE[POGEd facts. The
phenomena of Terrestrial Magnetism are of a
complicated nature. The so-called regular
daily changes vary largely with the season of
the year and from one year to the next; the
so-called irregular changes are multitudinous.
It can scarcely be hoped that in our time
any general theory will present a satisfactory
explanation of all observed facts, or enable
us completely to forecast the future; for
some time at least it 18 mainly to observation
that we must look for detailed knowledge,
and it is in any case to observation that we
must turn as the touchstone by which to
test theory. For this reason Dr. Chree’s
work is especially welcome, because of its
originality, and it should serve as an excel-
lent model for other investigators. The
book is divided into seventeen chapters, and
is well illustrated by means of clear diagrams.

UNIVERSITY OF MICHIGAN
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COMPANY NOTICES.

Sociéte Anonyme Internationale de TEle-
iraphie SBans Fil

The first Ordinary General Meeting of
the Bociété Anonyme Internationale de
Téléegruphie sans Fil was held at Brussels
on May 2Tth, General Thys presiding.

The Board were re-elected as follows :
General Albert Thys, President; Doctor
Adolf Franke and Godfrey C. Isaacs, Vice-
Presidents ; Maurice Travailleur, Gaston
Perier, Count (Georg von Arco, Hans Bredow,
Felicien Cattier, Major 8. Flood Page, Paul
Mamroth, Commendatore Guglielmo Mar-
coni, Captain H. Riall Bankey, Directors.

A dividend at the rate of T} per cent., or
37-50 francs per share, was declared payable
on June 15th.

At December 3lst, 1913, the Company
was operating 165 wireless telegraph stations
on board ships, which has increased to 190
at the present date,

Russian Company orf Wircless Telegraphs and
Telephones.

As we announced briefly in our last issue,
the Annual General Meeting of the Russian
Company of Wireless Telegraphs and Tele-

hones was held in St. Petersburg on
une 13th, Admiral Bostrem, chairman of
the Company, presiding.

The Directors’ Report shows that the
business of the Company continues to develop
satisfactorily, and the business in hand this
year represents a very substantial increase
over that of the preceding year, the Company
having important contracts with the Russian
Government. Owing to the growth of the
Company’s buginess it is proposed to enlarge
the works.

The Company has declared a dividend of
6 per cent., payable on October 1st, which
18 &t the same rate as for the previous
Year. The two retiring Directors, Commen-
datore (. Marconi and Mr. Adrian Simpson,
were re-elected.

Share Market.

London, July 18¢k.
There have been considerable fluctuations
in the various Marconi issues during the
past month. The annual report, although
showing decreased profits, is evidence of

the great advance being made by wireless
telegraphy all over the world, and an
advance has taken place in the share values
from the prices ruling before its publication,
closing prices being: Marconi Ordinary,
£2 Be.; Marconi Preference, £1 17s. 6d.;
American Mareoni, 1ls. 3d.; Canadian
Marconi, 6s.; Marconi International, £1
Bs. 3d.

PATENT RECORD.

The following patents have been applied for
gince we went to press with the July number :

14595, Jume 1Tth. Robert B. CGoldschmidt.
Mechanical selector for electro-magnetic waves
applicable to wireless telegraph receiving apparatus,
(Convention date, Ihue;lsber 29th, 1 gium.)
(Complete.)

14884. June20th. Emile Girardeau and Joseph
Bethenod. Spark gaps for radio-telegraphy. (Con-
;&:ﬁﬁm date, June Z3rd, 1913, Belgium.) (Com-

-)

14891, June 20th. 8ir Arthur Trevor Pawson

ﬂﬁeﬁp T. Bukhfgrmn. Reccivers for use with
B8 us transmitting and receivin
Bignals. {mmd.} g "

15031. June 23rd. Emile Girardeau and Josep h
Bethenod. ETrkEH]IifﬂTl'Hlimtﬂh" hy. {Addi-
tion to 14884/14. Convention -int.u,i!: ruary 23rd,
1914, Belgium.) (Compleie. )

15082. Jume 23rd. Robert B. Goldschmidt.
Mechanical selector for electro-magnetic waves
applicable to wireless t-ﬂ]l:&i;;]:rh receiving a tus,
(Addition to 14595,14. vention date, May 2nd,
1914, Belgium.) (Complete.)

15160. Jume 24th. T. William Stratford-
Andrews and Galletti's Wireless Telegraph and
Telephone Co., Ltd. Electric dischargers mora
particularly for use in wireless telegraphy and tele-
phony. (Provisional.)

15182. June Mth. Lewis Claud Willcox, B.
Hippisley and E. Russell Clarke. Wireless receiving
aspparatus. (Provisional.)

15388. July lst. Bernard Btarie. Deteetor
for electro-magnetic waves or the like. (Pro-
mnonal.)

15857. July 2nd. Percy Carr Bird. Wircless
telegraphy. (Provisional.)

15881. July 2nd. Deutsche Telephonwerke (s,
m.b.h. Detector for E]H.rll!‘D-l‘l‘ll-EI‘li_'I:iE waves, (Con-
vention date, Jl-ﬂl.lilljl' 24th, 1914, Liermany, )

(Complete. )

15981. July4ih. Bﬁhﬂﬂnth Balkrishoa (> 1pte,
Alarm Marconi-bell for ships in fog at sca and for
railway traina, air craft, the like. (Provisional.)

16328. July 8th. Jobhn Hays Hammond, jun.
Bystem for the control of moving bodies at a dis.
tance by radiant energy. (Convention date, July
14th, 1913, United States.) (Complete.)

16380. July Sth. Roberto Clemens Gallotti,
Receiving apparatus for wireless telegraphy.  (Pro-
insnomal. |
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Wireless Telegraph Operators in
the Royal Naval Reserve

The following is a Copy of the Circular Issued by the

Admiralty Relating f{o

the

Enrolment of Wireless

Telegraph Operators in the Royal Naval Reserve.

Conditions of Service.

1. The Lords Commissioners of the
Admiralty have approved of the formation
of a Wireless Telegraph Branch of the Royal
Naval Reserve, composed of Wireless Tele-
graph Operators of the Mercantile Marine.

These ratings will be subject to the existing

lations for the Royal Naval Reserve,
so far as they are applicable, and will be
required to qualify themselves by training
in the Signal School, Portsmouth, or else-
where as directed, {or service in His Majesty's
Fleet in time of emergency. When em-
barked for service and when under training
they will be subject to the Naval Discipline
Act.

(2) Candidates should apply personally
or by letter to the Registrar of Royal

Naval Reserve at any Mercantile Marine
(Mffice in the United Kingdom, or by letter
to the Registrar-General of Shipping and
Seamen, London.

Qualifications,

2. To be eligible for enrolment Candidates
must be British subjects of high character,
hold Certificates as Wireleas Telegraph
Operators (from recognised Wireless Tele-
graph Companies), and either be serving
in the Mercantile Marine or be employed
in Wircless Telegraphy where their efficiency
as Wireless Operators will be maintained.
(Candidates temporarily out of employment
will be eligible for enrolment, provided
they ¢an produce thoroughly satisfactory
references from their last employers.

No man who is eligible for the Royal
Flect Reserve can be enrolled in the R.N.R.

Age for Entry.
3. The limits of age for entry are 21 to 30.

Physical Standard.

4. Candidates will be required to under
a medical examination, and will only Ez
accepted if they are of sound constitution
and in good health, and free from grave
physical defects, and have been vaccinated.

Chest measurement, 32 inches. Height,
6ft. 3 in., but the cases of specially desirable
candidates who are below the general
standard of height will be considered by the
Admiralty.

Period of Enrolmend.

6. They will enrol for a term of five years ;
and provided they remain in all respects
fit, and their services are required, they
will be allowed to re-enrol for successive
Ii'\eriﬂd! of five years, but no Wireless

elegraph Operator will be allowed to
re-enrol for further service after completing
four periods of five years (see also par. 8).

Training.

6. They will be required to undergo
fourteen days’ training during the first
year of enrolment, and subsequently seven
days each year. As far as practicable they
will be allowed to select their own time for
this training, which will ordinarily be carried
out at the Signal School, Portsmouth.
They will be nted free railway warrants
to and from the Signal School, and an
allowance for subsistence while travelling
at the rates authorised by the King's
Regulations.

Annual Retainer.

7. The wnnual retainer will be £10 a
year, payable so long as & man fulfils the
conditions mentioned in paragraphs 6 and
14, and abides by the other conditions of his

EngagemEnt.
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The retainer will be paid by a Registrar
of the Royal Naval Reserve at any Mercan-
tile Marine Office, in four quarterly instal-
ments of £2 10s. each. The quarters are to
be considered as commencing on the lat
January, 1st April, 1st July, and 1st October
in each year, and retainers are payable at
the end of each quarter ; thus the retainer
for the quarter commencing 1st January
is payable on and after 1st April.

The retainer will be due from the date of
enrolment, but payment will be deferred
until the first training has been satisfactorily

mpleted, which must take place within
t-I:m ret year of service.

Payment of retainers for the second
and subsequent years will also be dependent
on the training fur such years having first
been satisfactorily performed.

Gratuity on Discharge after Completing 20

Years’ Service.

8. A gratuity of £560 in lieu of pension,
with release from all liability for active
service, will be granted to Wireless Tele-
graph Operators, R.N.R., who complete
20 years’ service and the requisite periods
of training in the Reserve. Payment will,
however, deferred in the case of men
under 45 years of age until they reach that
age; such men will receive a Deferred
Gratuity Certificate, and will be liable to be
“called out™ for service while holding
this certificate.

No man, however, will be retained in
the Reserve after attaining the age of 5O
years,

Fensions, efc., for Injuries, and Care of

Widows and Children.

9. Wireless Telegraph Operators, R.N.R.,
will be eligible for pension for wounds or
injuries under the fpe llowing conditions :—

If wounded or injured on service, or under
training, they will be entitled to the same
pension or gratuity to which a Chief Petty
Officer of the Royal Navy would be eligible
for & similar wound or injury; and if
killed, slain, or drowned on service, or under
training, the:r widows and nhlldran (if any)
will be eligible for the same pensions and
com ionate allowances as the widows
and children of Chief Petty Officers of the
Royal Navy.

Liakility to Serve in Emergency.

10. Wireless Telegraph Operators, R.N.R.,
will be liable to serve in the Fleet when the
Royal Naval Reserve is called out by Royal
Proclamation in time of emergency, under
the Regulations for the government of the
Royal Naval Reserve. hen so serving,
and when under training, they will be
considered in all respects as Chief Petty
Officers of His Majesty's Fleet.

Pay and Victualling.

11. Whilst under training, or when called
out for service in the Fleet, those with a
higher Class Certificate will be paid 3Gs.
to 428, & week, and those with a lower
Class Certificate 21s. to 28s. a week. If
qualified and recommended by the Naval
Authorities, men may be advanced from a
lower to a higher Class Certificate with
corresponding increase of pay. The recom-
mendation by the Superintendent of Bignal
Bchools must be entered on Form R.V. 58e,
which should be forwarded to the Registrar-
(eneral of Shipping and Beamen with
Certificate Book R.V. 2.

When under training they will be vie-
tualled on the same scale as the men of
the Royal Navy

Payment of retainers will be continued
whilst & man is serving afloat.

The National Health Insurance contri-
bution (both employer's and employee's)
is paid from Naval Funds when a man is

under training.
Uniform.

12. They will wear the same uniform
as Royal Naval Chief Petty Officer Tele-
graphists, with a distinguishing Reserve
mark.

They will also be allowed to wear a
distinguishing badge on their M.M. Uniform
denoting that they belong to the R.N.R.

Gratuitous Clothing.

13. The kit of Wireleas Telegraph
Operators, R.N.R., will be supplied gratu-
itously from the Royal Naval Depits at
Chatham, Portsmouth and Devonport. A
self-measurement form (R.V. le. (3) ) will
be issued to each Wireless Telegraph Operator
when he receives his Certificate Book R.V. 2.
When filled in, the form will be forwarded
by the local Registrar, R.N.R., to the Com-
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modore of the Depit to which his district
is affiliated, with a request that the kit may
be forwarded to him for issue as soon as
possible.
K.

1 long jacket, double-breasted, cloth.

1 long jacket, single-breasted, serge.

2 drill tunics.

1 cloth waistcoat.

1 serge waistcoat.

1 pair trousers, cloth.

1 pair trousers, serge.

3 pairs trousers, duck.

2 white shirts.

6 white collars.

2 black silk ties.

*1 cap, cloth, with badge.

2 cap covers, white.

3 flannels.

2 pairs drawers.

2 blue check shirts.

2 blue check collars.

2 pairs of socks.

*1 pair boots,

1 pair braces.

(2) Thie will be the regulation kit, and
whenever under training or * called out”
by Royal Proclamation, they will be expected
'I::d have the above kit mmp]eie, and in good
order.

(3) To assist them to keep it complete,
and also as an inducement to them to take
care of their kit, they will, on their second
and every subsequent training, receive a
sum equal to 2s. per month since the last
training, but not exceeding & maximum
of £7, on producing the kit properly marked
and in good order, allowing for fair wear and
tear. [If the kit is deficient, it is to be com-
pleted on board, the value of any articles
being charged on the ledger against the man,
and only a proportion of the gratuity will
be paid.

(4) If necessary, & Chief Petty Officer's
chest for stowing the kit will be issued on
loan on board the ship in which embarked.

(5) Marked bedding will be supplied on
loan to the men on board the ships on which
they are received for training.

(6) When called out by Royal Proclama-

® Bigew of cap and boots required are (0 be atded.

Tn:n: WIRELESS an.n

tion, the following further articles will be
supplied gratuitously :—

1 bed.

1 blanket.

2 bedcovers.

1 hammock.

1 set of clews and i.nn}rm.'lu.
1 lashing.

and in addition to the money grant of 2s.

month as above, they will be credited

with & war clothing gratuity of £6, to enable
them to complete their kit.
Discharge.

14. They will be eligible to remain in the
Reserve, at the d:mretmn of the Admiralty,
only so long as they may continue to main-
tain & high character with their employers,
remain fit for service at sea, and comply
with the conditions as to training. .

Should & Wireless Telegraph Operator,
R.N.R., permanently abandon employment
as & Wireless Operator or in a kindred
capacity, before completing his third period
of five vears' service in the Reserve, he will
be liable to have his retainers suspended,
and to be discharged at the termination of
his current period of enrolment.

Men adversely reported on by their
Commanding Officer during or at the expira-
tion of their training will be at once dis-
charged from the Reserve.

Leave of Absence.

15. Men wishing to serve in any merchant
ship, on any voyage the length of which
will probably exceed six months, must apply
to their Registrar, R.N.R., for apﬂﬂnl leave.

Failure to comply w'lt.h the above will
render men liable to forfeiture of retainers
and discharge from the Royal Naval Reserve.

A man was recently sentenced at Bir-
mingham to six months’ imprisonment for
defranding Measrs. T. Cook & Sons, Touriat
Agenta. He obtained the money by means
of a telegram in which he had forged the
code of the prosecutors, by whom he had
been employed. He absconded to America,
but was arrested on board ship through a
wireless telegram.
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Positions of Engineers

Nray. A, Chief Engineer, nrnnoal laave,

Anselmi, 5. C., annual leava,
Harrington, K. N, anoual leave.
Beatson, A., annual leave,
Benning, B. 8., ea roude S5t, Kilda,
Hilnkhorn, 4. I}, London.
Hoome, (i, J,, 3pogthnmpion,
Horghase, (1, u,, Letterfmck,
H-:rutl.-muh l-‘. Carnary o,

Royle, €. "-'li' L!ttur!‘rnk

Hrown, W, H.. en rovie Port Said,
Hurrowes, F. K., Yaculba, Bolivia,
Burrows, H, M., Citnnrvon,
Craperd, ©. O, Clifden,

Cuevallier, J. C. B, Yacaihn, Bolivia,

Cailda, . . T.. retorning from Egy pt.

Clark, J. I‘. London.

Cole, W, T, Ferrol, Spain.

{nnue I'l. H.. lmlll.

Cronker, ', Devizes,

Dalgairns, &., Loudon.

JILT mu-u-i 4. L., annual lsave,
Liuvla, W, J {‘:min'nn

l'.'anmnf R.. Bolivia.

lenshpim, W, Chelmsford.

Dratsell, H., Chelinaford,

Dhazieray, 8, T, Panta Arenas, Chill,
Jrawaett, H. M., Chelnasford,

Finler. P., London.

Entwisle, (i, H., London,

Entwistle, W, 8., Carnarvon.

Ewen, H. &, E,, London,

FPellowes, I, 3., annoal leave,
Fielding, W, P Newecastle,
Flanagan, F., Clifden.

Flood- Fage, A.. Beliant.

Franklin, C. 3, Carnarvon,

il ulater, J,, Stavanger, Noreay,
lisarge, K.,
ilimour, K. J., Livergood.
ftolland, K., London.
{irmen, K., Chelmsfond,
ifoser, B, .. Arnnjunz,
Hill, 1., Iy, Clifden,

New Brunawlek, Amerien,

(July 13th, 1914.)

Hobba, T. E., London.
Hughas, C. H., Tenerife,
Huntar, M. B., Poldhu.
}nh'lmr. E.. L-nnﬂun.
AINER -
Johnson, EEE! ‘."lln
Jonas, 13, H,, Devanport,
Jupe, A., Devonport.
Keith, C. I, nick leave.
Kemp, (i, 8,, Haven.
Kent, A, I}, Antwerp,
Kilt, A A,.:nnunllmw
hl.nﬂenller, K, 0, Constantinople,
Turkey.
King, L. H., Tndin.
Korber, F,, Clifden.,
T Oyl gaten.
Ladner, &. W., Poldhu.
Landon, . H., apnuaal leave.
Leary, 4. J., London,
Linsell, A., {'!hnlmll'uh:l.

Loveband, .t. . London,

‘.Hli.c“l.i‘nllum [ Hrﬁnmuld
arden l.,

Mathinn, DTFR:I.

Maunder, “ R..EI-H‘IM"PUH.

MeKa .t il

_'-11:1‘:utfnu;h I! {141 ull.- Tolivisa.

MeLellan, A. "i:rw Il.rumh:t Amnerica.

Malkle, O, ¢, Clirtden.

Hurﬂmln W H., London.

Merion, H.F. F “Cowes,

Mmhnum F. G.. Tomudom,

Moors, A. B, Londan,

Morris, A J, Cllidtn

Matt, 'a'a" ¥, Ols

Newman, ]'., Lon H.

Newstand, T. W, L., London,

m"li“ﬁ""' H., Foreign Hervice leave ez
Chili,

Paget, F. 'W., Chelmsford.

Payne, [¥. H., Carnarvon,

Forsichettl, C. 8., London,

Picken, W.J  New Bruonswick, A merica
Pitealrn, R. F., London,
Pale, A, T,, Riberalts, Bollvia,
Pootifex, B,, Leafeld,
Poyotz, J. M., annual leave,
nea, C. E., Chelmaford,
Privett, P. K., Poldhu,
Quick, R, C, Ihm:-
Hackstraw, N, O, tireece,
Rattray, C. G., London,
Rica, K. K., Barrow.
Kichmond, H., Laafisld.
Ridley, W. 0., London,
Hobinson, ¥, E., Broomfeld,
Hound, H. J,, Londaon,
Hust, N. M., Letterfrack.
Hyan, C. I*,, Chelrmafond,
Bauve, H., on leave,
Havill, A. 1., Brazil.
Ahaw, H. K., Poldhu.
dherborme. A. K., nnnunl leave,
dmith, 5, I}, Towyu,
Htacey, F., London,
Htrickland, k. H., on Forelgn Service
lenve ex Chill.
Tinahw, W, 8., Towyn.
Topham, ¥, #,, Letterdmrk,
Tremwllen, K., London,
Triggs, E_, tilnagow.
Trost, 0., Qtavang -r, Norwiy,
Turner, W, (i, A, annoal leave,
Plpr k. h London,
ann, W. H . Lisbon,
"rull.ur E. ¥, '1|||' Poldhu,
wyvjun R N. London,
alla, N.. Poldhu.
Whits, J. I}, London.
Whitmare, (4, 3., Loadon,
Willis, M. F., Carnarvon,
Wite, B, J,, Towyn.
Wood, W. H., Liverpool.
“u-udnrd I" Jd., ('mrmaryvaon,
Wright, @ ['lrl‘lmllfl:l'r'd

Positions of Operators

Abbott, & H. V.. on leave,
Adama, F. W., Mechigan.
Adamn, (8, F., 8. Advdeesr,
Adnitt, C. H, H., Edirburgh Caslie,
Akehurit, C, J., Highland Laird,
Akerman, A K., La Negra,
Albrow, M. V., Arzcla.
Alderton. €. 5., Bescen Trange.
Alrhurch, M., P, FPlerooio,
Allisan, W., slek leave,

Allnut, 0, M., Oy of Loudon,
Alloft, N, K., Callno e paot
Alston, 3. K., unattached.
Alton, H. F., Mrpabua,

Alton, T. F., helrar,

Amber, ., Merieo (1°.8,5.),
Amott, F., Marpland,
Amdderson, (4 13, Kiephanta.
Anderson, L. N, Naremia,
Andrews, A Ran fruvsdawo,
Anghll. A. €., Irizhman,
Arhuckle, 1), Grampinn,

(July 13th, 1914)

Arin, Tt, F_, Waipara,

Arkaud, ., unattoched,

Armatrong. C. €., Oropesa.

Armatrong, 3., Nermannuia.

Arpall, &, C., Creie,

Arrowsinith, ., dppam,

Ashhrook, J., Arabie

Atkin=on, J' Um:ﬂﬂiu

.t’rklnmn. W F., la Currentinag,

Atkinsom, W II.. ~Narrogaracl,

Auvarhae, I I".‘.. Medina,

Avery, F,, (thoudiere,

d'Avigdor, A, . Ik, Cily of Birming-
ham.

itniley, F, N., Arabie,

Mulbey, H, H., i tineled,

Buin, W, It., Erlpinbonk,

Haker, A, E_, Wighlaud Laoddie,

Haker, ¥, H., firlerie,

Haker, J, I, {hrieea.

Habding, 1., Amglian,

Balfour, U. W., Liverpoal Depot.

Ballard, &, E. R., Gruba,
Hu.ml'nnl l- on leave,
Bamford, J. R., ity of Firnna,
n.nliurh W, H.. Irurbam Costle,

Hand, H, -T Htar of Auatrmiia,

'IInrh-:r .. E.. Hup nd Frae,

Ha.rh-er . L q.l'Pmlln!.
HBarler, I. T T T

Horon, €. K., Huopehaso,

Fenrredl, W, 4., it tachaed,

Harran, T, €1,, Harow Jedburgh,

Bartiett, . H., {rmosfbeurs,

Baxter, B, O, San Wfrido,

I'H-nm-.m T., Areod,

lean, H. H. W., Esglishman,

Benrdmaore, (4, ,.i,,, £ aderdow fdn {1,:]'-
land],

Teewtann, F., Asfurias.

Ieckett, 4, N, Paucros,

Meekeit, I, Corinfbion,

Tosilhy, W., Mraninnm.

Iwelehar, M, ¥., Armadale Cratle,
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Bell, A., Highland Laird,
Bell, E., nnattached,

Ball, J. A, Hasburns.
Bellhouse, G, L., Benefaclor,

Hernard, R, A., Malta,
, Hovie,
]Iurnull E. W., Nomur,

Bﬂ'mu. A. R., Kanawha,
Blggine, 4., Deminion,
Bilton, W, W., Hamlomia,
E:Ehuth,!‘{lf"-}?m&

w . Himalaya,
Blake, E,, Maeedonio
Mezard, .1' Eﬂulmu
Blight, W. T., Poona.

Bliss, G, E., Carnarconshire,

hlizzard, . E., Tars,

Hlow, A, ., German,

]ilnr.l:um A. I W. ., Grastully

'ﬂtundull E. T.. Orfordekire.
Baodater, .L. Tm
ilone, D. « M onmout hakire.
I-l-u-un N.A. B 4
Hmm IL V.. Takada,
Hower, A. B., sick leave.
Bowling, J. E. K., China,
Howman, H, A., Nigrrig,
Koxer, H, K., Hurwnai,
Boylam, J. A., Han RBernado,
Hradfeld, T., Mashobra.
lirndley, F. A., Chignerto,
HBrmin, K, L., unattached.
Hrimﬁ. 4. K. CH' l'l'lhu:d it
Fanaby, w.i.hu r '
Diranton, 4, H h-ru
Eﬂmnﬂ } g.uﬂunu %
ropnan, J., Empress of Brilain,
Bratt, C. H., Limerick.
Trewer, . H., Pomeranian.
el 8, W, Ivena,
Bright, A. E., Mossilia,
Hrindle_F., Kalhigwar,
Brook.s, J. F., Ardeala.
Rrophy, M. J., Driwa,
Brown, A, C,, Bafi~ian..
Hrown, A. H., Demerara,
Hrown, A, K., Mologna,
Brown, 4., Felare.
DNrown, J. A., unattached.
Hrown, &, W,, Sap Edwardo.
Hrown, Stanley W, Derrado,
Browne, A.. Hwsseco,
Browne, . W_, unattached,
Brongh, F. 0., Sweifian,
Kirun, L. 8., Peragia.
Hiryan, H. F, B., Sardinian.
Hryant, F,. Im-rh'
I!-rdlge
T i t‘il:r af Madras.
Burgess, ALK T, IMeayali.
H-urzh.l.m. . M., Reapebu,
Burke, M. M., Jeare.
Hurpelt, W, C,, La Rlanes,
Burnett, W, J_ T, Cily of Chenfer,
Burrows, T. K., Horda,
HButler, 1., Ferrnia.
Hutierworih, J. M., Aboseo.
Huttle, J, i,, San Tiree,
Calna, (., Minnsopolis,
Caldwell, A. C., Susmie,
Cakldwell, J., E'n.lp.r Paris.
Ll.lwr. F.N ania,
Tulvar, G, Il.. .'I rpantic,
Cameron, K, 5., Pardo.
ramBeald, J, ..B-u.lmmn
Cam I M.J., San Urbano,
Cundy, W. H., Montealm.
Caray, J. l-" M asholra,
Cormaby, N. E., Beroricl Castle,
Currall, J., ..'lrnh'

Lhrrlqth:r- i, ity af Nangoon,
Carter, II ;l .H'l'rndil:l

ilartar, W rr-
i‘;uﬂn M. A

I"'u'rll'ﬂqth . ], Kuigh! uj'i‘.h' [Farffr,
Chadwick, J, 06, ‘siek leuve,

Cha panign, 17, 43, .“uug«mriuu.
Chapman, T.J,, Elma,

Choesterton, A J., [tapura,

Chevae, J., (alifiraia.

Chilek, €. AL, TrofFord Hall,

Chuarch, T. M., n.:llttlchml

Clark, I".. Sur af India.

Clark, J. W., Harulu,

Clark, J. W, A, Patian,

Clark, L. I, unatiached,

Clark, P. 8., Aseaye.

Clarke, A. H., Gergnie.

Clarke, A. M., San Franciaen,

Clarks, H, T., {"m-i.u Cantle,

Olarke, J, I:.-,.

Clarke, W, F. Lunﬂ.u'rin

Clarke, W_ J., Fidorign ([ Leyland).

[llll‘tlum ., Erm of Toleda,

Cleary, L. ., Cidy of Glasgow,

Cleaver, W. W., Orama,

Cleverley, E. 8., Awidzon.

Clifford, A. J., City of Bombay.

Cobham, A.. Franconia,

Cocks, H., Melford Hall,

Coldwell, G, A., EI Cordobes.

Codeman, T, 1., Glouwecsierahire,

Colller, J. I, slek leave,

l::undun lJ- Lumuhun

{‘undm. "ﬁ'-, unattaciwed.

Connell, J., Liverpool Lwe

Cook, % Jﬂ Rieardo A.
rorgian,

l::mk i, K, Atkewie,

l:.'n-nkmn 'l-' -, Sarkem,

Cormank, L. K., Scindia,

Cormack, W. L., (ujural,

Cottam, H. T., Lochbolsdabe Station,

Cousens, E, C,, unattached,

Cousens, W, 'I'., Cleariray,

Cowhey, K. 8., Laconia,

Ciox, E. J., Knight Templar.

Cox, L l[ Eupion.

rerep,

Cox, W Baltic,
Coyali, W h Mongolian,
Cralgle, J. A, Compania,

Craven, W, l'f.+ Themistocles.
Crawford, J. @, Andorhing.
Crofts, A, Cily of Jurkam,
Uroke, L, (¥, Mondwa,
Croakes, W, 10, Tyrodio,
Croaby, 8., Arian,

Uross, 5. K., unattached.
Crosaman, C. H. 4., Korima.
Cruess Callaghan, 3., Koranor,
Uryan, W, J,, Mickigan,
Cunningham, J,, Lueerie,
Cuthush, H. K_. Karroo,

Cured, I, A, Canadirn.

Tuile James, W. K., Mermora,
Tindy, I¥, @i, Trend,

Laly, R, H,, Walmer Castle,
Damen, O, 47, fnonda.
Daniela, J. 1., M tercaerd.
Drarby, P T.. FProncia.
]h.fhrnlt K. I, Almiriek Casile,
Tavey, .IL W, .h"rnl.'_lrllrﬂ'
avies, F,, Cwromia,

Diavies, J. E., Orduna.
Davies, d. I., Wimirse,

Iavies, W., Liverpool Ihepot,
Davis, A. C. J_, Gaika,

Tavia, G, E., Desahia.

Iavy, W, H_ b, Karrour.
Dawson, B., Conepic.
Dawson, W., Philede!phion
Ikay, E. J., on leava,

Iean, F, A, W,, Farana,
Ikean, J, J., Bolanist,
Nenplson, 1P, Den of Crombie,
Bennls, F. L., Minnewaska,
Dn'aruux. H- H. Royal Grorge,
Iewoy, (1. , Pitrupia,
Leewiet, 1b, T.. unatiaried,
Dickn. &, 0. Ranpatira,

IMeka, A.

I::tklmn A Feru.

I¥xmon, E. W., on leave,
Thodn, L. A, Victorian {Allan),
Dacherly, 1., Moldavid,
Dompan, W, J., Iedées.
Donnegan, J. J., Berwrindmare,
Iwvwling, B. J., Margquetts,
Dyrineal, J. R., Wairerm,

Drohan, J., sick leave.
Duft, J., Corgican,
Duncanson, J.,
Durston, W. J., sick laave,
Diyer, E. W., Oluani.
Earl, H. E., Aleaniora,
Earl, W. F., Highiand Rover.
Earle, H, I .
Ebbetta, I, T., Ellore,
Fecles, P, B., Delphic.
Eddington, D. F., Oruba.
Edwards, W, Q., Karamea.
.M. B, Ell‘r of Madrid,

Elliott, B. 3., E voa of Ard,
Emry, B. F., 4 g
Empson, T. L., Hankura.

Enthwistle, A, M., Aragon.
Erbach, K, W., Matina.
FEvans, A. W. N., Ciy of Barodo,
Evanos, C. F., Monrman,
P'mna. T. H.,ﬂ.ﬂ:::'.
"ngg, n
E:rnuu, .iJ 1%" ﬁrul
FImErY, -+ Calypeo.
Flmli ll T.. Sz,
T un-tunhﬁl
Fla h:.-, . N, Whabariea,
Firman, A. It,, fa Rosarinag.
Pirth, P. 8., Idaho.
Fitton, F.. Rulhemia.
Fitzgernld, J. M., Polomae.
Fietcher, L., Carmanio,
Faofd, H..H-'p-lﬂ.
;nr:m-u Iy, G, foniam.
aatar, H. Ta
Fowler, '1'4" ..'g'-m r‘frﬂnn.
Fox, L. L., Po
Fox, W., Jh'mr Com
Fovle, H. I, Kendue
F1wr, H.
F.eeman, H, T. E., Pardo.
Frnll;. E T. hﬂuﬂu‘j’h‘n‘ Canlle.
I'I-lr.ld '# C., Thowgnra,
linle, K., h'd'l-n:
l_--lr., W, Walmer Casfls,
H-Ithr H.J,, thmrah.
larbutt, H. "Hi'-, Kia Ora.
Gardner, F. T., Candidale.
tardner, B, 8., Numidiou,
linrwood, F, W, Ababo,
tiarper, (5, J., Ainnewarka.
-Hm;m. R. A, Ortenfal,
Liibba, 4., Cufie.
Hllmn A. (i,
Giles, A. M. D)., on leave,
Gilles, R. W, Lhnﬂi’.ﬂﬂl
(i, . 1. .ﬂ.-, Merion.
dillam, A. (", Corpothia,
tilllett, B, A.. Corribran,
tigdding, 4. H.. Fuildford Castle,
(lmdaell, W, I, San Falerio,
flordon, O, %, Kumero.
tiarnall, J,, Empreas Quern,
firaham, T,, Indrolema.
Grant, . C., Galician.
Fraves, Th., Fandyk.
(irmves, W, P., Nypolina,
firay, F., L'rontum,
firay, J. H., Canadidn.
Qray, W. F_, Tanda.
Tireen, E, H., Companrip,
{irerne, A, L., unatinched,
ﬂr“nl.t:l‘:rt, F.. Whakarua,
tiregory, K, V., Poaro,
(iregeon, A. J.. Carsarea.
(iregson, F. A., Numidian.
{irelg, A. F., unattached,
iires m Tarbser, K., London Offio
firifMih, J.T. H,, AMunaier.
firiMths, A,, Vouban,
Urover, A. P, 8.Y. Lyrnieralo.,
fiullen, F.. Meehonician.
Haddock, B. B., Kenilworth Caifle,
l[llm'l. 3 ]'-‘ .Ilﬂnfumﬂl-
-f'u .i'}um:tu
Halning, A Kildoman Cralle.
].{ilnr:wn-rrh !"wl'ﬂhiusl-
Halerow, A.. San Jerontma,
Haull, H.. Corague.
Hal=nll, T, H,, Hrepran.
Hagalet, M. W W, Meru.

nion,



Tae WirerLess WORLD

351

Harford, K., Minnsapolis
Eﬁ”h "oy George,
Harris, fgr f}:ﬁh Michigun,
Hartlgan, M. J.. Sardiwian.
I.-luur{ D, Cassandra.
Hathawiz, A, D', Rimedabs
way, A D, 1
Hawes, EE, Manchester Cily.
Haw i, E., Letifia,
Heath, W, H., Garih Castly,
Handarson, W , Jor de Larrinagn

Hickling, W., Berbice.
Micks, W. J.' Ei Tore.

H W, M., Andanis
Hill, A.E.,

H LI:J:r A -l}., I noertay

I'[-nll.iﬂ.lr. P. ﬁaml
Holman, C. 0., Empress of Britain,
Holmes, T H~. Historian,
Hooley, T Herwrindeals,
Ihmj B 'Hhﬂ.m-
r, P, H., 4
Hopps, R, G., Nubis,
Haorne, T,, hﬂhm
Horwood, H. J., oo leave,
Ry, “-~m“-
Hﬂmﬂtd ﬁ..rlut boave.
Howard, J Q., unattached.
Howsrd, W., Hermione,
l:lullﬂ.f. W, J., Manilouw
H  W. T

Hughes, C. K
Eng.hu = E"mi'u':*é
:{m.ff 8., Mlinnetonks.
i[hmphl'!?' . H., Chillka.
Huat, F. (i, Sﬂli Foinl.
Hunt, 0., l-"m-.-
Huont, H. Ballaral.

Munter, A. li Parthenia,
Hlltﬂ.lwu.ﬂ' E.. Highland Corrie.
Tndu W..Em

ngoll, U, W. Indus.

Ifl-d.llu,]' 3. 'D‘uud:l

Ings, W. A, Star of Ausiralia,
Isharwood, T. P., Afric.

Jucoba, H. E., dscanive.

Jamea, F,, City of Exrier.

Jll'lﬂ R,l_': Kapempa,

JII:IH-, R-uwlnﬂm £,
Jamison, 15' »

.ﬁ.
Jaffries, A, E.. I]'I-r-n'
Jeffories, F « California { Anchor).
Jobn, W3, Syras
Johoson, F., Benrix
inhn-::. 'H'i j,l San Frateme,
ohns AT
Jally, E. K., Briton.
Jonss, A. K., I'ndia.

Jones, A, V. G., Bl Argentine.,
Jones, C. E., Anbillan.
Jonms, C. F., Quilipia,
Jones, H,, Hydaspen,

Jones, J, P, Calparian,
Jonea, 0., Osteriey,

Jones, H., Columbia.

Jones, R,, Antilliam,

Jones, Richard, B! Ureguapo
Jones, T, ,, Arabie,

Jones, W, A, slck leave,
Jullus, A., Crdsmna.

Kean, 0, P, Mankuitan,
Keen, F. L., Saronia,
Kelly, d, A., Pomeranian
Kelly, K. €., Similia,

Kett, H, 8., Philadelphian,
Kenworthy, H, D, Chosrkhs.
Kinder, F. ¥., Wedmeath.
King, B., Coforeda.

King, B. K., Sriligh Sun,

Klng, 1. M, ..1

Kingahu akarini,

K Ingst J I'.I. 8. F. Sapphire.

Kinipple, —., Sapamore,

hnlpmln.“’ H., Simia,
nﬂ-;, H'l.

Kull, & ﬂ'a

l.l.mk T J "”-Fﬂrld'!.'unla

lehmt. E..

Lambart, (3, H., Cireasrian,

Lambert, L. J., 'Medic.

Lang H. K., Athenia.

Langham, A, E., Charles E, Harwood,
]..I.IJ[]E‘H .!. l.LI!I-IH-Il.'I'I-!ﬂ.

law, ﬂlrnuni'wl.

Law, 3, Pamnenia,

11:“;“' ﬁl l& &8,
a, R, H,, Wayfarer.
sarmon, K. E. A L

lLedward, T, A, Aguila,
03, Muririan,
CHOAC,EY. Crasandra.
l.u,'\.'.' MrquSH}
Loads. K. F.N " Edenpa.
Lees, B, A., Cily of Wincheter,
Liwa, J. H_ 13, N
AL C., Brrou

Lefebure, H. "H.
Napier.

Leighton, L. H,. ﬁ’mlrﬂ

Leith, K, Aqudania.

Lelth, 8, A, sick leave.

Lemon, 8., Alsatian.

Loaognard, 1», P, Lencasrion,

Laver, G, H,, i
,"H H., Framcisco,
Lawls, W.'T., Laconia.

i

Ldtchhl‘-d C. ., Dem of Ttudbeen,
Lithgow, W. H., City of Colomba,
Littls, H. T, Exmouth 1],
Lock, H. (3, W., Palrrma,
Longton, l: K., Letitin,
Lovelock, J. D, Mickipen.
Loveli, F. J., Mel Hall,
l.uvila:md K. A na,
Lucay, J.. Candia.

Lu .t l‘_' Hrarmar Castie.
Laanh, J. K. Nreslor,

L:n-r:h i, ﬂ'lhr:ﬂ'

Endnnl.hl Hmrrd-
Machan, J. 'Iulr' City of Corinth,
Mackenzle, C. i‘.. pick leave,
Mackintosh, J., Atahusalpha.
Macleod, 8. F, E-.. Horornia,
Macnab, J. A., Hohemian,
Macrea, (0, Lusitamia,
Muacrea, K., f'ogoma,
Madgwick, 7., Mabroussg.
ﬂ:lh ¥, Pi]]!ﬁ C..-; _qfﬂ'rhl'd‘

ngan, Lk, 1}, apa
Mares, A. H,,

Marriott, J, E., Dunluee Casfle,

Marsh, J, K., Domimion.

;}-ﬂmll 'i'|ll' Il[}'lﬁﬂpfnii“.ﬁ"
artin, 1.

Martin, 8, F H-r.::nu

Murtlicu, J, #., Asturiog,

Muansey, C, T.. Menrba,

Massey, W, Dakar,

Masters, C. E. E., Earipidcr,

Mather, J., Andania.

Matthews, E. N., Nierfo dr Lorrinage.

Matthews, W, C., Epbimo.

Mattinson, ¥, ¥,, Casris,

_'llll'.lﬂq‘.-ll, P, Origna,

Maudsley, C. B., Carosrid,

Morris, J., Den of dirlie,

Maurg, O, G, Junin,

May, A, H,, Manifou.

May, B, H.. Armadale Castle.

!!-:rmtlt T C, C,, Star of Seollond,

.En A Ca
Hr{!r“h,‘ dinburgh Caslle,

McCarthy, C ¢ ]rl M., £ -

.. Campania,
Melarthy, C. .I., Tein,
H:{'ﬂrmuk . Ramnden Hall,
Mer I'El'l:J'l ..Eilnl-ﬁ'lnf
HL{‘mhl.n T Im:i
Hrﬂrutﬂhmn, W. d., Berenlarodr.
MeEnpery, T. ., Apsem,
MelGhes, W, J,., Calporian,
McKenna, J. M., Croften Hail,
McKlerman, —., Agadir,
MeLachlam, I}, Genenre.
Moelennan, R, F., Glowcester Cautife.
MeMillsn, J., Herperidra.
Hfﬂllf. M., Irenby Hall,
Meradith, M. W, Italia.
Meyer, Gi. W., Manhalion,
Middleton, 1'. G., Hilary,
Milbes, J, l... rick leave.

Miles, I"'rﬂ‘nrl-un {Allam ).
Miller, 11 .&a
!l-lltlur W, Frrnt
Miller, W. J.. Stard Podwl.
Mills, H, H. L., unattached.
!illlh L, €., unattached,
Mills, W, H., Gaika,
Mitchell, A. J. H., Galsay Castle,
HJlrhul!I. F. Iﬂmr
Nt B3 Mo,
L ug
Mole, H., ['"Iadu,nm
!-Im:ur M. y Heolian,
Hmlgﬂm:r}'a Jd., Preterarm,
Hmlgnm!r} o Chaleur,
Mopdy, J., almoral {'aatle.
Moon, A, T., Angora.
Moore, J. J., Queramcrr,
ﬂnuru, Jhlh,i?_ﬂgh.
organs, K. H., Tarquak,
M I JL, Meleppe,
Maorris, P., Crdrie.
Morris, C, F., Kelome,
Morris, T, ., on leave.
Morrison, L. Iy, T., Berala.
Hnrr.Il-m. 4. 1r, Sofurnig,
Morse, W, 8., Vandpek.
Moss, C, O, ..'Irr:ﬁmr.
.'dnunl.a.in i-l . dhrima,
Mo ¥ M ”53.1,.2'::"“*-
f.
Munro, H., -Emmh
Hun'h, R’ W, B, Mrues.
Murphy, 10, IWakstane,
Murphy, E., Maurclania,
Murphy, H. l-'-
!nlurph:r. J., Mantaro,
Murray, T. W., Aquitania,
Muschamp, T., King Orrie.
Myron, (1, Trilonia,
Naller, E. 1. ¥, , forderer,
Narh, . H.. Hﬁrjﬂ;ﬁ-‘m
Naylor, A. T., Goecon,
Needn, W, A, Nellore,
Kelson, U, H., r:ul.gmd.

Kethereote J.

Newhy, ¥ 'W,. Shemandoah,
Newman, W.. Haightand Halch,
Newman, L. B., Canning.
Nicholan, W, {4, Hellon Coatle.
Kichaols, { ..I l.- Huntpmean,
chtmlum AL !‘m
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Nicholson, J_, Wikefredian,
Nightingale, ¥., Bandra
Nixoa, O, 8, C., Dewa,
Huble, I, Palma.
Nolan, J. J., San Hildria,
Morwoend, I I, Warmsickshire.
Nowlan, C. V., Wala,
Dbey, W. C., Avon.
0'Brien, G. W., Marere.
Carroll, M, E,, Cammandrm,
U‘Lﬂmr A.W., Highland Warriar.
O cammor 1 e
anor, .
0'Connor, !-‘ J., Marraganeeil,
O'Connor anlfort.
o Ehm:rhuli T. J., Lawrendic.
o’ H:n-llnrl.n T.. Otaki.
O'Eeals, P, I"n‘,:uqrt
Uliver, C. A, Malapa.
(Hiver, H., Arcadia.
' Riordan, T., Harergo,
Uborne, .l J Tumirian.
{hhnrm ., rutheriamd (Frange.
Uu-hnme J Hdw].u Cluany Castle,
l.'lnhnru. k. F., Trent.
M Bullvan, Id., Meunt Tempie.
(FBulllvan, C. F., Turcoman,
(F3ulllvan, J. P, unattached,
Ovarall, E, Sabied (Canadian Co.),
Uwen, A. W., Hogobn.
(hwen, L. L., "Bl Toro,
Uwen, B. M., Carpenlaria,
(hwen, W., ..llilril.
ivwhett, . A, J,, Toersiia.
I'ncher, B, H,, 5V, lolanda,
Pales, ¥, A, Ascania,
Palmer, H. M., Remuera.
I'nnnett, 'W. K., Meneninee,
Parker, C. T., Khirér,
Parker, K. P., &man.
Parkineon, W, Kalhlamba.
Patrick, R, ¥, Kedonos Castle.
Payne, J. H., I"rebawar,
Payne, T. .P... Jinnshaha,
Pavitt, H. J., Asuponia,
Mearsop, D, E ek lasve.
Peever, F., Tropie.
Penketh, U., Star of Frelawnd,
Pennmgt-un 'C. d., Atar of Vieloria,
Penrose, H, L".I:J:Hm"hj:lchl'_ o
FMep l'.l.i.!' matephen Canlie.
rﬁ . A, ,.:LL'& leave,
Perklns, C, W., Leicrsdrrabire.
Porkins, H. J., Haeerford,
Perlman, A., Blosmfonlrin,
Poterson, T. G., Morea,
P:t*tlnzll.l w.,
Plhelan, N, J. ﬂnﬁl
Fluk, Altra-:l Ln.u:]‘ {ﬁ'} ork.
P’:It:h.'!ﬁrd, U R Larwfrmre.
Plthkeathly, W., Garlh Castle.
Flanterosp, E, A, Arobis,
Pollard, F. 3., Arlanza.
F.uml'md, W, H.. Oraniull
Pope, H, W., Crowen Peint,
irorter, H. K., Il‘mq'mi'mn
PFott, i), M., ﬂmm-pnn.
Polts, A. a,, Al erieo,
Polfs, J 'I.ln-',, Nanerie,
Power. P, J., Galeka.
Power, K., Hufford Hall,
Preeca, E., Sural,
Preston, M. A, of ledve,
Pritehamd, F., unattached.
Proughton, A. J., Toesawanuda,
Quinlan, J, F., Orcoma,
Hailbon, M., Marere.
Ralphs, 1*. L., San fsidore,
Hapuwy, C., Matia,
Kateliffe, L. ., City of Calrutia,
Hatelide, T. C.. Jdrown,
Ratter, 3. 6., Cily of Lakore,
Haw, W., Ardsa,
Ruwsthorme, W., Pacuarr.
Hen, 4., Aracainea,
Head, . A, Sreherm,
Ieddd, I, 3. Highlond Lock,
lieid, 8., Howerford,
HReid, W. . W., Turklsh **
noeght *° Sullan Oeman [.
Reidy, M., Hlanian.
Henshaw, P 3., Mo,

Caslle,

Lirewid-

Tue WireLess WorLD

Renshaw, R. W, Cellic,

Hﬂn'ﬂuh l'.l. R., Highlnwd Heather
Revell, J ,,

Hernnkdl , Ba o,

Heoynolda, li‘ ‘Iil.l' 4., Coernarconsbire,

Rhodes, T, ., IHI-IIH.

Riecl, H, E., Toinui,

Rice, H, W., Carmana,

Rice, P. ¥, ndvabarrah.

Ridley, K. M., dreas.

Rivitt, ¥. W., City of Edimburph.

Robl, T,, Torenio,

Hobarts, C, 0, Oropfaa,

]tubr-m ., {ﬂp of Henares,
uhﬂ'l.l- {i,, Firginian.

H.uburl'rh H North Polnt.

Robertaon, II.‘“ Goorkha.

Roberison, 13., C‘-rrdlrnmilrt

Robertson, J. K., CA

Hohlnsan, F. ¥, H :-ml‘!'*l'plii'+

H.nhlulnn L Hemelive,

Rubinm | Sweeric.

"i‘i'., Cameroni,

Rookes, C, E,, Tw
F.J. £'1:I'jl q{mﬂ'ul

Rowden. W. H"ﬂ idan., :

Iowlands H.. Manislee,
Howlatt, . W., Fiking,
Itudderham, 8, '1ll'., Wesl Peind,
Kundie, E, H., Perria.
Rui-h[unh A.. Folosi.
Rnll'l'ﬂrth F. I, Sieilian,
Hushtan, F,, l:'lrpu-!-h'-l.

Huss, K., Cretie.

Ryan, J. o Hafumed.

HRyan, L., Mongolian,

Kyan. V. A., Hawkes Hap.

Ryan, W. 0., Monireal,

Halch, J. A. «C'-!w:ii:,

Hulnm f:t,, Highland Girn,
Salmo, .T L., Empreas of Husiea,
Halter, T H.. "Asian,

Hnlway, H. L., Monpara.
saunders. C. T., Arcadian,
sanderson, L. T. N.. Star of England.
sundison, J, L.. .En-H'

Handbam, T. Caly u_r Liscodin.

ﬁlndl'md J. Hwimi.

H-llﬂun. W, h [.’nnmﬂl
Ff K., dthenia,

Em- . M,

i,

Huyer, H 'i'-, el Eﬂy.
r!u::.l.n C. W, Atlantins.
S, o,

¥ i§ n ]
deott, B, ﬂ ﬂdrnld't :
:!-n:.-uller "Narahoe,
searl, C., Em af Awia.
:!rr:m. A I.-.. 5 rigea.
%edding, N., sick leave,

Heddon, A., Star of Seolland,
Heddon, W., elck leave,

Heeney, H, W ., Herdice,

Sellurs, 0. H. “. Caledonia (P. & 0.).
I:lcqutlm. . C., Twrokina,
dharp, E. W, T hongira,

dharpe, l."' H A peawia,
Sharpe, ¥., West Point.

Bharpe, W, H,, Egypd,

rj-hnrplan-, K., Kaluna,

Hhatwell, I'.'... Walion Hail,

dhaw, A. H. Il.. dArmemian,

Hbwre, . M., Namari.

Shrimptan, K, T,, Kai

Sllvester, W, M., Hul
LN

simmons, F. A., unatiacled.

HAmnaons, H, F,, Faghilra,

Himmona, J. M., Vicforia,

slmms, 'W. K., Saron.

dlmpaon, J. C., dreedian,

Alm o T. A, Callao Dhepot.,

din i:, l.'l. .. Heebert @ 1WWgiie.

Hingle, O Dnlr.m'

l'l-klu.ner .8, .-!rlu*rl

Slater, ll" Iberian,

Alockotl, H. W.. unailached,

Smith, A, C,, Canaoda,

HSmith, A, F,, Infaba.

Smith, Iy, A, Highland Heather,

trawler L odigm -

Hmith, ¥, I, fnﬂ\!rnl

sSmith, F. 1. Iy Drumeliffe.
Emith, H, ¥,, .Ht'rrl.l-wl',
Hmith, H. 8., Neeara.

Hmith, L. J. ., Arfarsa,
damith, P. 8., Celtiz.

Hmith, 8., unsifached.

Hmith, W., Solma,

3;}‘3’ “'n"w I.uu:'u
mer,ﬂ_r Cretic.
Bomow, W, E HNyacinihra.,
Snowden .Ei“#wlmn
Hoarmes, h T.. Waimara,
Hoar, B, A, slck leave.

th!'-l-]'. H. E.. Capadipn Company.
Hotheran, ..'l. W.. Bamea,
Bouthan, B, W., Hwey,
Hpence, R 8., Devomian.
Hplear, H,‘il',, on lrave,
Hplers, J., Son Ricardo.
Bproat, D. M., Cily of Marseilles,
Hprota, H. .H’

n‘.I'lll'i‘rl'hﬂ.

4 1
-I'.'-fln o, 'I' ul!lll-llchh;l
:I!unle_v H.1
Stannard, . E., m,- af Nerwich.
Htanshridge, 8., ddriatic,
HBtansfield, B, B., Milliode,
Blarky, J., Kinfaune Castle,
stephen, A. K., Gasecon,
Ht-!pl!mnn J A, Highland Hope.
Btevenson, A., Drumcrer.
HSlevennon, P., Niwnru.
Slevenson, J, l.... Indrapura,
Staward, K. M., Karma
Blewart, L, l‘.' l-"u-fiml:-
Elmnrt, W. I-I.. Cofabria.
Stickland, A. G., Mwritai.
#t. John, H. W., Fiing,
Htocker, A., Canndian crulser Murpers.
utn-:hbnn 5 !. unatiached,
Htone, J, B., Oiymgree.
ﬂfmﬂg. .. Nocolra,
Htubbs, T. H., Agadir.
Studholme, J. 1., Patrician.
ﬂt.urdr. H., Quilpue,
Styles, A, C., fonie,
Hummﬂlln 80,5 F, ABerta.
Hummers, E B Eﬂh’&rﬁl.
Eul.harhnd 11 ‘Cameromin,
-Hull'rrrllnd. W, G, Maswrdama,
Bweeny, W, Colrdonia,
Bweetnam, R., Della,
Hyme, W, A, Orviete,
H}"ﬂ!l J. L., " Walmer Casile,
Taylor, C. G.. Durham Castle,
Tumplin, L, H,, Donube.
Tamplin, C. J.. Ki tar,
Tayler, (3. H. W., Eumeric.
Taylor, A., Toertsgucre,
Taylor, A., Chigaeiio,
Taylor, A. W,, Monmouth.
Taylar, C. G., Durkam Castle,
Tu,ﬂnr, H. W., Nan Lorenio,
Trylor, R. F.. Seal.
Taylor, W.. Omiris.
Taylor, Wilired, Elowian.
Tuylar, W, i, Palowan.
Teahom, 8., Freforian.
Terramneau, E. ., Nerebama,
Thacker, (i, H., Cardiganshire,
Thomas, (¥ Combrian.
Thoman, G. 1., Edwerd L. Dokemy.
Thomae, H,, Itofimga,
Thomne, W., Afsafirn,
Thomas, W_ M., K Pereguayo.
Thomasson, F., Frosconia,
Thomarson, H., Oredaea,
Thompeson, A., &endi,
Thompeon, A, T., elvk laasve,
Thonipean, W, J.. Nawnkin,
Thompson, . Highland Seal.
Thomson, (i, -"rmf-lrﬂr.
"llrummn. I ﬂ-plrhni Watch,
Thomwson, J. K., Maurdania.
T hapison, ll ., Cameronia.
Thear W, L Indralema.
Thre uld Worersirrafire.
Tilford, §. L., c’iur of York.
Tim rk'_r. J, H Keleima,
Tunhridge, T, 01 | Crovns ﬂj Sewille.

F MICHIGAN



Tozer, Eﬂ Gﬂ Colombia { Anchor).
Turner, J-, Saiamis, :

Turner, 1., Deseado.
Trler, ﬂ. o Tewtonie,
Tyler, W. E., Soraias.

el o
n
Uttlng, K. T,, Tongarira.
Venle, R. ., Drhnu
Vincent, J_, Morea.
Vincent, J. R., Hellana.
Walnwright. A. C. L., Haron Erskine.
Wakeling, . F., Elysia.
Walker, H. ., Callso Depot.
Whalkar, 3, 8., [ruendes.
Walker, 8. K., Enef FPounl,
Walker, T. R.. Adnchises.
Wall, I, @, '|||Jnlt:1:hu:1
I“:'Illll.llllhﬂlll.li.'l:I'| W .A ﬂﬂiﬂ'ﬁ! d Enl
w - Highlan erpriee.
Walsh, L., RI'_l'lI!I.l‘.r
"l'l’i-hh1 8 P, unattached,
Walsh, 8. K., Caltic.
Ward, A, Wighland Harris.
Ward, H., falway Caslle,
Ward, J. N., Uframes,
Ware, W. H., Monteiuma,
Warnar, E. L., Falzba.
Warner, N, 8., San Anlonio.
Warren, H, (1., Keefung.
WI.IE!, J, i1, Kagle Poind.
Waters, K, H,, Englishman,

Charles, E,

iC., June Z3rd,
Clarke, L. B, June 20th.

Tee Wireress WoRLD

Walsrworth, A, Kahowra,
Watkins, L., Laks Maniloba,
'Wl.lhln-un E. A., Eenilworth Castie,
Watson, ﬂ. H., Jthﬂlh.
Walts, It 0., unatiached.
Webb, C. B, N., Derbyriire.
Wehls, I, A,, Chile,
Weller, C. A, Huakine,
Weller, K. 8., City of Delbi,
Wellington, C., Oriega,
Weaslhy, A., Kuﬁl’nﬂ.
Wheslar, N, B, W, M., Sazon,
Whittaker, C, H., Highland Pride.
Whita, A. l:!- Kiots.
White, V. ﬂu off O,
Whl“l]ﬂr. H. A., nick lrave.
Whitired, I.'I.I Chaudiere,
Wlekers, H, M., Nasuera,
gl ﬂl]l- H. l!l T ——

cox, A. rrur.'n
Wilklns, A., H
Wilkins, J. ,1|mllm:h|:d
Wllilnn. b, W,, Rappakonnock,
Wilklnson, K., Amazon,
Wilklnson, J,, Atfaniion.
Willett, F. W., Kasemibe.
Willlamn, A. C., Oronies.
EHH:H]!.E ;} Aleantarmn,

ma, . F., Tagus.

Willlarmn, G, V,, Diphy.
“"illh.lnl J, .lt.uur

Willlams, J. R. T., Toko Maru.
Williama, J, T., Miami.
Resignations

New Staff

Haddick, T. E.
Iall, P. E. W.
Hannah, W,
Hill, W, F.
nson, B, D
Holmes, C. F.
Jagos, J. &

'#n-ud C. E., C.8. Rertorer.

W, [I Anhlabula,

Waood, T. A., Onla,

Woodhouse, W, A ., Noveeman,

Wonda, F., Swnm

Woods, L. .T.. Manama.

Woodward, J.-E., Commanchre,

Woollam, M, W., unattached,

Woolley, L .ﬂ.’ g Castle,

'J'n-ul.lny FEmdii,
Wright, E.. m&nm

Wright, F. N., Menominee.

Wright, G. J' Ldandovery Cantie,

Wright, T, Gi., Fdorana,

Wright, I, Mickigan,

Erﬂl ht[.nnq!:ﬂ‘vl' M., Maralhon.
yard, L., .

Wyatt, F. ("., Kenuta,

Wyalt, H H- , ormea,

Wyatt, A ¢ M oolls,
Yelding, .l. "1’ . Kafue.
Yella F M anora.

Yoreton, J l' ‘Elmina.
Young, F E., anrﬂ'r of Rusria,
Young, 4., Galicia.

Herbert, T, July 1st.
Willlams, G, lﬂrJulnt 23rd.

HRobinsom, H.
Rogers, T. J.
Beaton, C. T.
Bildmaore, C,
Htaward, IIlulul' F.
Tam In c. .
Thar tr. {+. H.
Turner, R, E.
Wilsan, F. E,
Wililams, B,

Transoceanic Operators

Duvey, W, M., Towyn.

Digby, —, Clifden,

Eggleston, J. 'W,, Schonol,
Oray, J. D., Telegraph Oifice,

i oves, W. G., Te I!mph Offiee
Gresn, H, C.,

Gillan, P., Bchoaol,

O res . BE. W, Behool,

(June 15th.)

Galllvan, T,, Clifden.
Hills, ., Telagraph Office.
Harvey, H., School,
Hurlay, A. 1., Bchool,
Hal :F = Ul-l‘tllﬂ'ﬂﬂ
Hindson, 3, E,, Towyn.
Hardy, H.E. f.
Hibbert, — fnl:lhu.
Ilman, W. ‘r.. Schoal.
Jul'l'nrlnm . E,, Towyn,
Jezeard, E., mﬂdln.
Kelsey, ID, C,, Bchoal.
J.-I-'l.‘.tll:llltﬂ' 8. » Brhonl,

pacombs, A, | Behool,

l.]J ¥. :!thn-uil
oore, A.. 'I‘tl.cFlph Offiee.
Macdonald, E. P, School.
Mushens, K. (.. School,
Mallet, H, D., School.
Hﬂ:dﬂ;. . T.. Sehool.
e Tov
r, O, 0, Towyn.

Moore, F. H., Towyn.
Noakes, F. W, Telegraph Ofice,
Trfn"irlﬂ" ci' ':51'::?“' ph Office

e, 1, BETE .
Pally, A. 1., Behool,

PhilHps, ..L. Behool,
Parsona, 8, (3., Sehaeal,
Picot, C,, T:r'r;
['hlll!pl 8. C. Tﬁl-fﬂ_
Paln, —, E]Il'dm.
Pnttz.rllcr. . 1, Clifden.
Heeves, u.. Telegraph Ofce,
Rurden, F., School.
]]hhnrd‘.m L. F., Towyn.
J., Clifden.
HSmith, B:rtun Telegraph OfMice,

Smith, J., Telﬂl‘l

Stanbrid %‘eh;n.ph Difice,
Hkegen, F &

ﬁl-prpsl.-nlllu H, E 51': nnl

Hoarn

Htevanson, J m;n
Sutherland, i3, Towyn.

Btickles, T, ’I'tl!-;'rnpll Otfice,

Akeet, —, Clifden.
Amiddy, —, Clifden,
Taylor, R., Bchool,
Traacy, F.. Poldhu,
Webh, T.. ﬂl:l'.t:l.tn-
Whale, . 8., School.
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Staff Notes.

Cricket.

The annual ericket fixture of the Marconi C.C.
t. Marconi Works, Chelmsford, was held at Acton,
on Saturday, July 11th. The match, which had
some very exciting moments, resulted in a victory
for the Works team by two wickets. The out-
standing feature of the day’s play was a brilliant
innings of 42 by F. W. Bates for the Office team.

The glorious weather assisted in making the
occasion a great success, attracting a large crowd,
who enthusiastically followed the play.

An alfresco concert was carried out in the evening
and it'ms were contributed by members of the
teams and their friends. Ful].,rﬂwing this enter-
tainment & few dances brought & most successful
day to a close.

Marconi House Cricket Team.

Photn by]

[Mr. P. W. Harris.

Back Row (left ifo right) : E G. de Lange,
E. Golland, F. Menaer, W. H. Smith, A. Soar.
Front Kow : R. J. Stokes, E. Morton, R. Williams,
5. B. Balcombe.Gr. Ramage, F.W. Rales (in cenfre)

Swimming.

A variety of causes have interfered with several
of the swimming matches arranged for July and
August, so that these, perforee, have had to be
postponed.  Nevertheless, the members of the
club actively continue  heir practices and turn up
in full foree on club nights. However, there is
one fly in their ointment of content, for the baths
of their patronage have become too popular this
hot weather; crowds flock thither every evening
and at times there is scarcely elbow room, much
less swimming room, for the bather: or, as one
member aptly remarked, * There is more body
than water in the bath !™

Music.

The musical society takes a well-carned rest
during the summer months, but not so the socicty’s
leaders ; they are organising, planning and recruit-
ing, and so pleased are they with the resulis of
their labours that they are seriously considering
a proposal to give during the antumn a rendering
of some more important choral work than has
hitherto been attempted. To do this they will
require all the enthusiasm and wholehearted support
that the members can afford them. Additional
alto and soprano volunteers, too, would make the
task of the organisers a lighter one.

Sports.

The second annual sports meeting of the Marconi
Athletie Club has been fixed for SBaturday, Sep-
tember 5th, and it is hoped that all members, by
the support of themselves and their friends, will
help to make the oceazion a memorable one.

A number of contesta have been arranged, of
which the following is the official list :-—{1) 100
yards Flat Handicap; (2) 220 yards Flat Handi-
cap; (3) 440 yarmds Flat Handicap; (4) Mile
Handicap ; (5) Throwing the Cricket Ball ; (6)
High Jump; (T) Ladies’ Egg and Spoon Race;
(8) Boys" Hundred Yards Race ; (9) Potato Race ;
(10) Sack Race; (11) Thread Needle Race ; (12)
Three-Legged Race; (13) One Mile Walking
Handicap; (14) Departmental Relay Race;
(15) Tilting the Bucket; ({16} President and Viee-
President’s Race,

Personal,

Mr. B. E. Reinold has been appointed to H.M.S.
Martborough for torpedo and wireless telegraphy
duties.

ANTED, a smart Tnsdructor. Must have been trained

on the Marconi Co. Insiallation, and hold a Fiest
Clags P.M.G. Applicanis must siae experience, salary
required, send photo (returned) with reflerences, or copies
of teshimamals, and gay when at ||I:|:rl1l|r. to SovTi WaLlis
WireLEs: CoLLear, Lvo , 5t Mary's Street, Cardiff.

INAL DIGEST FOR MARCONI STUDLRNTS

(Copyright). —A very mrelul Reviston Book for advanced
Siu 'ents, 94, post free. SECOND EDITION oot shortly :
eonsiderably enlarged ard improved. embragine Handbook,
Particulars later.— Sole Poblishers, WALLASEY SPECI-
ALITY CO., 11 Leéasowe Avenne, Wallasey, Cheshire.

AHEF-S SUIT for Sale to fit slight man of about
5ft. 11 in. Newer been worn., What offers ! = Dests-
THoORFE, 35 Kensingt:n Mansions, 5.W,

} SALE,.=Two PFine Masis, heighet 190 fi. (1 sections
L each! for Wireless aerial. Details on application to
WIRELESS," ¢/o Street's, 30 Cornhill, E.C.

DOKS on Wireless Telegraphy, also all other Suobjects :

Secondband at Half Prices New 25% Discount. Catalogues
Free. State Wanis. Books sent on Approval, Books Bought.
—W. & G. FOYLE, 121-123 Charing Croes Road, London,

WIREI-ESE TELEGRAPHY SPEED CLASSES. —
Evening Toition in Morse by expent telegraphist and
fully qualifed wireless operatnr. Candidaies prepared for
P M.G.s Certificate. Special atiention given (o receiving.
-"_I-Miﬂlﬂh' l|_.|l|'|:.lll1.;'-I.I-I.II.H. 15 Wimbledon Fark Hoad, South-
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