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“ Britannia Rules the Waves”

HERE is probably no one in the

I whole of the British Empire who has

not heard or sung ** Rule, Britanma!™
But how many, we wonder, have pondered
over the text of that imperishable song to
find how literally true are the words from
it which we have placed at the head of this
page. The past month has furnished us
with many remarkable evidences of the
prophetic truth and inspiration of these
words, Within less than a week from the
declaration of war the seas were swept clean
of the enemies’ shipping, and the few vessels
that have so far eluded capture of the
British and French fleets remain in impres-
sive impotence, unable to earry home the
cargoes with which they were laden, or to
harass British merchantmen.

Une of the German vessels in this class
was the converted eruiser Kaiser Wilheln
der (frosse, whose exploits are recorded in
another column. Her sinking did more
than show that our Fleet commands the
sea ; it showed that in consequence of
Britain’s wireless supremacy, we command
also the long-distance air-communications,
and we think we may justly claim that the
destruction of the converted German cruiser
was the first wireless vietory of this war,
due in no inconsiderable measure to the
demolition of the Togoland wireless station.

The main German wireless stations at
Nauen and Hanover have no means of
ascertaining the position of British warships
afloat and recommunicating such positions
to their cruisers, for no German ship afloat

in the far-distant waters has a wireless

installation of the necessary strength to
enable them to communicate direct with
Germany, and accordingly what has been
done is for German ships receiving knowledge
of the position of our ships of war to fling
such news into the air, to be caught and
re-transmitted to their nearest station on
land, and by them again sent forth with all
the energy of their full power to warn their
vessels within the radius of their station.
German vessels off the West Coast of
Africa or in the Indian Ocean have now,
since the destruction of the stations at
Dar-es-Salanm and Kamina, no station other
than that at Windkoep, to which they send
their messages, and certainly there are not
many German ships afloat in a position to
send a warmng to the latter place, the
station of which is, for safety’s sake, nearly
200 miles inland.

As a consequence of this, the destruction
of the station at Kamina meant that it was
quite impossible to get any message as to the
position of British ships of war sent to the
Kaiser Wilhelm der (rosse, which has thus
fallen the first vietim to Britain's wireless
supremacy. It is betraving no secret to
say that we are in constant and full communi-
cation with our Allies, to our infinite ad-
vantage, cables having been cut in certain
instances. Britain’s supremacy in wireless
is proving a big fm:tur in the situation,
mpecmll}r as the enemy’s long-distance com-
munications have been destroyed. The
station on the island of Nauru which has
been destroyed is the last of the German
wireless stations in the Pacifie.
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Personalitiesin the Wireless World
Sir JOHN HENNIKER HEATON, Bart.

(Born 1848. Died September 8th, 1914).

HE death of Sir John Henniker

I Heaton removes a notable figure

from our mudst. Sir John was
passing out of public life some time before
his death, but what an original, lively and
useful part he played in it! A former
colleague of his in the House of Commons
has put it on record that ** he possessed
the most terrifically concentrated mind
I ever met in & Member of Parliament,”
and those who ever heard the late baronet
speak on the subjects nearest to his heart
know that such a deseription in no way
exaggerates his particular gemius. All his
efforts were devoted to the one department
of State—the Post Office. For years no
one paid the slightest attention to his
zeal for postal and telegraphic reform ; for
some ensuing years most people thought
him & bore; and at the end everybody

with him and proceeded to give him
nearly everything he wanted.

Sir John'’s faith in wireless telegraphy
never wavered from the time of Mr. Mar-
coni's arrival. He regarded it as a means
that would bind the different links of Empire
and cheapen and facilitate communication
between the Mother Country and the
Dominions Overseas. One sentence in a
letter written to him by Mr. Marconi some
years ago particularly plea&ed Sir John
Henniker Heaton. It ran: * 1 sincerely
hope that the good work to which you are
now devoting vour efforts may be crowned
with complete success, and that before long
your desire to see a service of penny tele-
grams to New Zealand may be realised by
the help of wireless telegraphy.” Sir John's
comment on this was typical of the man.
He said : ** That this was no idle statement
18 well attested by the achievements which
stand to the record of the Marconi Company,
and which lead me to realise the truth of
the remark made to me some time ago by
Sir Joseph Ward, then Premier of New
Zealand, that *the rapid improvement

made in Marconi wireless telegraphy ecan
only lead to the at.tainmf-nt of cheap tele-
graphic communication.'

On another oceasion Sir John said: ** The
world watches Marconi as one of the gifted
leaders born for our time. His system is
a powerful factor in our crusade for cheap
Imperial communications.”

This great ‘' crusader” had achieved
victories which have vitally affected inter-
Imperial relations, and his success in bring-
ing about Empire penny postage would
alone give him an important niche in the
world's history. But he has other achieve-
ments to his credit, as the following brief
account of his career will show.

John Henniker Heaton was a son of the
late Lieutenant-Colonel Heaton, and was
born at Rocheater in 1848. He was educated
at Kent House School and afterwards at
King's College, London, but at the age of
16 he left England to seek his fortune at the
Antipodes. He hecame a landowner in
Australia, and also part proprictor of more
than one newspaper in the Commonwealth.
He represented New South Wales as a
Commissioner at the Amsterdam Exhibition
in 1883 and at the Indian and Colomial
Exhibition of 1886, and he also represented
Tasmania at the Berlin Telegraph Con-
ference in 1885. In the latter year, having
returned permanently to England, he was
elected to the House of CCommons as member
for Canterbury, a constituency which he
continued to represent until he retired from
Parliament at the dissolution at the end of
1910. He seldom spoke in the House except
on subjects connected with the Post Office

In 1899 the freedom of the City of London
was conferred on him in recognition of his
services, and that of the City of Canterbury
the same vear. He was four times offered
the distinction of K.CM.G., but declined it
on each occasion. He accepted, however, a
baronetey, which was conferred upon him
in January, 1912.
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Operating Building al Belmar,

N the July number of the WiRgLEss
I WorLp we published a full description

of the British station—at Carnarvon,
in North Wales—which had been erected
to commumicate direct with another station
then nearing completion, in New Jersey,
US.A., and which, between them, would
provide greatly extended facilities for trans-
atlantic wireless telegraph communication
between the two continents,

The numplt*tiun of the American station,
or rather stations (for the system Hupluvﬂd
s duplex, and the transmitting and receiving
stations are some distance apart), provides
an opportunity for mentioning some of the
prominent features. [t 15 unnecessary to
deseribe the plant and equipment of the
New Jersey stations, for these are practi-
eally identical with the plant and equip-
ment erected at the Welsh stations. In
North Wales the transmitting station is a
few miles east of Carnarvon, on the Cefn-du
mountain, whilst the receiving station is
at Towyn.

In New Jersey the transmitting station is
at New Brunswick, about 50 milesS. W.of New
York, and the receiving station at Belmar,
some 70 miles 8.5.W. of the capital. Private
land lines conneet these stations with New
York,which will thus be in direct commumica-
tion with London when the more propitious

times ahead of us permit the opening of
the service.

The station at Belmar introduces another
note into the harmony of orchard and
farmland of New Jersey.

The beautiful spot stretches uphill over-
looking Shark River, the famous salt water
inlet, which in the summertime is crowded
with sailing boats and launches, for here the
well-to-do of New York come to spend the
hot months and renew their strength for the
rigours of the city winter.

The road leading to the Marconi station
runs along the top of a bluff overlooking the
river, while the operating house iz at the
foot of the hill and quite close to the river
bank. Here the receiving aerial connects
with the first great mast rising from the top
of the hill, then pointing westwards they
stretch for almost a mile, supported by six
other masts each three hundred feet in height.
The big end of these aerials is carried down
at an angle of 30 degrees. These are sup-
plied with steel-running ropes attached to
anchors consisting of a pillar fifteen feet
high with heavy iron weights free to slide
up and down. The heads are provided with
a view to keeping the balance of the wires
and thereby ensuring a definite tension at
all times, so that when the wind blows, or
sleet encrusts the aerials, the spans between

UNIVERSITY OF MICHIGAN
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the masts will sag down and the counter
weights rise and thus make the tension
constant. The chief difficulty experienced
in building the operating house was in mak-
ing the foundations water-tight, for the hills
are intersected with hidden water streams.
But skilled architecture has overcome this
disadvantage, which, however, was a great
asset to the engineer, for it has facihitated the
grounding system for the wireless plant,
some features of which may be mentioned
here.

In selecting the sites for the erection of the
new stations of the Amencan Marcom
Company, a number of elements had to be
considered. The transmitting and receiving
sites had to be more than twenty miles
apart and correlated in such a manner that
a line connecting them would be at nght
angles to the direction of desired trans-
mission. The sites had to be chosen on
low, marshy land on the coast, or near some
\lrﬂterwa}l‘ that would afford a direct elec-

was not possible to get the whole property in
a marshy district it was necessary to have the
land around the power-house at least damp
and moist. Then, by burying a network of
copper wires and zine ground plates, a good
electrical earth connection was possible.
With the middle of the oscillating circuit
a8 a centre, wires radiate to a circle of zine
plates at a radius of 100 feet. This circle
15 continuous, all the plates being bolted
together, and buried vertically in a trench,
so that the radiating wires can be led down
to the ground and soldered to the upper edge
of the zine ring. From the centre of the
system cables, made up of stranded copper
wire, are led from two sides of the building
through insulators to the top of eight poles,
set on a circle of eighty feet radius. From
the insulators, on the top of these poles, the
cables are separated and led down to the
earth and soldered to points along the circle
of zine plates. The loecation of the eight
poles and the separation of the cables is so

trical connection with the ocean. Where it arranged that the length of each cable from
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the centre of the system to the point it
enters the ground is approximately the
BaIe.

Radiating from the ring of zine plates
there are cables soldered to the ring at equal
distances. Each of these cables extends a
few hundred feet beyond the zinc ring and
terminates in a zinc plate buried vertically.
From these outer plates, on the side of the
circle under the aerial wires, extends a
further grounding system parallel to the
aerial and extending under its full length and
a little beyond. Local conditions, however,
usually make it necessary to slightly alter
this general arrangement. Thus, the site
of the power station at New Brunswick,
N.J., is situated in a swampy meadow and
bounded by the Delaware and Raritan canal

Lounge in the Hotel at Belmar.

on the north-east side. Running beside the
canal 15 a stream connected to the Raritan
River by culverts under the canal. In view
of this condition, it was deemed advantag-
eous at this station to straighten out one side
of the circle of zinc plates and bury a large
number of plates in the bed of the stream, by
thiz means assuring a good electrical connec-
tion through the Raritan River with the
OCEan.

At the receiving station the circle of
ground plates is made with a fifty-foot radius,
with the receiving room of the operating
house as the centre. The only wires extend-
ing beyond the circle of zine plates are a
number of cables radiating from the centre
and extending in a marsh, or waterway, near
which the operating house is situated.  Each

Tee WirerLess WorLD

of these lines terminates in a zinc plate, as
at the transmitting site.

A precaution, which is essential in the
construction of the power-house and the
running of power and lighting circuits, is to
run all lines in iron conduit and thoroughly
ground the conduit at frequent intervals ;
otherwise considerable difficulty might be
caused by the current induced from the high-
frequency oscillating cirenits. Wherever

ible, all eireuits have been carried under-
ground, and the supply run in conduit under-
ground for about half a mile, approaching
the power plant in a direction at right angles
to the direction of the aenals.

The Marconi Company have not concen-
trated all their attention on the technical
plans of this station. The utmost provision
has been made for the comfort of
the engineers and operators and all
employed on the station. No
detail has been too small for
their consideration, and as a result
the Belmar station 18 a model
establishment, and those who are
fortunate enough to be appointed
to work at this station have
every reason to “ thank their lucky
stars.”

To give an instance of the
forethought employed by those re-
sponsible for the welfare of their
employees, it would surely have
been sufficient to have provided the
married men on the station with
comfortable, well-furnished homes,
and the unmarried men with an
hotel equipped with every modern
convenience ; but they have done
more than this. Recognising the natural
beauties of the high bluff on which the station
is located, they have determined to assist
Dame Nature in her profession as beauty
specialist,. A landscape gardener has been
employed, and the grounds occupied by the
station have been laid out in beautiful
manner, with rustic bridges and parterres
of flowering plants, which set off the dull
green of the trees and make delicious con-
trast against the bac und of dark under-
growth. From the river only the atand.i:g
masts appear above the densely wood
slopes, so that Belmar station is among the
most picturesque of the Marconi stations.

The operating building, which is dﬂlgﬂﬂd
on the same plan as the rest of the station,
has an equipment second to none, It 18

UNIVERSITY OF MICHIGAN
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The Coffage af the Engineer.
in-charge.
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over 82 feet long, and contains a generously-
proportioned office for the manager, and a
similar one for the engineer-in-charge ; also
a large store-room and a cloak-room. The
room containing the tuning apparatus runs
the full length of the building, and 18 con-
nected by a Lampson tube with the receiving
room adjoining. Near by is the charging
room for small aceumulators, and the main
operating room with five large tables, which,

when fully manned will require thirty opera-
tors.
The hotel, built for the convenience of

the large staff necessary for the maintenance
of the 24-hour service at the station, is of
dark red ornamental brick with a llghtvr red
tile roof. The wverandah runs the whole
cirenit of the building, which is slightly
raised from the ground on a well laid-out

rterre. The structure is fire-proof, and
contains 45 bedrooms. There 1s an excel-
lently appointed hotel lounge and smoking
room. The diming-room 18 furnished with
small tables, and from the deep windows the
diner can look out beyond the wide sweep-
ing shore line of the Shark River to the wide
expanze of the Atlantie.

The kitchen is equipped with every modern
convenience, and 1s in the charge of a French
chef. To give an illustration of the complete-
ness of arrangements it may be added that
the cold storage and refrigerating plant has a
capacity of six hundred poundsof ice perdiem.

The bedrooms are charming—that 1s the
only word that can describe them—wlle the
private sitting-rooms will be a delight to all

who can afford this added luxury. Attached
to the hotel 18 a twelve-acre wvegetable
garden, which supplies all the necessaries
in this branch of the catering.

The manager, and the engineer-in-charge
have private residences built on the same
plan as the hotel, but naturally smaller,
though not less complete in every detail.
The married operators’ cottages, which
consist of a living-room, kitchen and four
bedrooms, have been equipped by the
Marconi Company with every mn'ﬂrmenﬂr

Alreadv Belmar has become a * sight "
for touring motorists, who avail themselves
of the opportunity to spend a quiet hour also
at the hotel, or to wander through the
beautiful country with its hills covered
by thick woods of laurel, birch, oak, maple
and pine trees ; or, again, to wander through
the undergrowth in search of spoils from the
wild grape vines, huckleberries, mulberries
and blackberries.

Spinney and coppice, wood and open
meadow-land offer of their abundance, and
the countrvside teams with wild life. To
any with a bent for natural history there
is an unending source of amusement, while
to those whom sport claims for devotees
there is an equally wide range of interest.
Fishing and shooting and, what_is perhaps
the most sportsmanlike of sport, long
tramps over the miles of open country with
a chance of bringing home a mixed bag at
the end of the day.

The earth has many pleasant places, and
Belmar 18 one of them.

Living Room in Chief Operalor's
Cottage, Belmar,
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Aerials and their Radiation

Waveforms.

VL

By H. M. DOWSETT.

transmits on the fundamental wave
of its aerial circuit, and no system,
except the Marconi system, has ever trans-
mitted with deliberate intention, in practice,
on anything but the fundamental wave.
But from 1900 to 1911—for eleven years—
the Marconi Company carried out a great
deal of useful work, both experimental and
commercial, using the first harmonic of the

E‘FE‘RY wireless installation to-day
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aerial, & method of transmission known
technically as ** Tune A.”

This method, interesting in its scientific
adjustment, and in the wvery different
behaviour of its radiation from that of
“Tune B"—the method of fundamental
wave transmission—has received practically
no attention in wireless text books.

The circuits used for * Tune A" are

clearly described in (3. Marconi's patent
specification No. 7,777 of 1900,

The aerial circuit in oscillation may be
represented by Fig. 1.

The transmitting jigger secondary is given
sufficient length to have, when earthed,
approximately the same oscillation constant
as the wave to be radiated.

The primary circuit is tight-coupled to
the secondary, tuned to it, and then an
acrial is coupled to the jigger whose free
period when insulated agrees with that of

the jigger.
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The general result is an antinode of
potential at the top of the aerial, and
another at or near the aerial end of the
jigger secondary (in the accompanying
diagrams it is supposed to be three-quarters
the way up the jigger from the earthed
end); and a node of potential nearer to
the jigger than the free end of the aerial—
in the present case the relative distances are
as J to 4.

The aerial in the diagrams, when dis-
connected from the jigger secondary, is
supposed to have sufficient capacity for
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the moment the fimst double-
wave finally severs itself from
the aerial.

At the same instant reflex
waves commence to grow from
both nodes in the aerial jigger
circuit, and in due course reach
their maxima in the aerial, and
join Fig. 5. The field of this
second double-wave differs con-
siderably from that of the first,
shown in Fig. 3.

In Fig. 6 the second double-
wave is just free of the aerial ;

its fundamental to be 2} times its own
length.

Figs. 2 and 3 show the growth of the field
of electric strain between aerial and earth,
due to the impressed oscillation from the
pri circuit.

After the first } period, the wave doea not
break away from the aerial as in fundamental
wave transmission, but continues to flow
up the aerial until it reaches the top, Fig. 3.

The effect of the lag of the wave when
passing up the jigger is apparent in the
hump of the field in the space above the
aerial.

The aerial and jigger circuit now oscillated
with § 4, one potential node being near the
middle of the aerial and the other at the
earth end of the jigger.

The flow up the aerial
not being able to pro-
ceed further, the flow
down commences, and
simultaneously  from
both antinodes the
double wave breaks
away into space.

As the wave expands
normal to its wave-
front at every point,
it will be seen that its
top parts finally butt
together in a line with
the aerial and above it,
so that the apex of the
first wave sent off closes
up. This is shown in

o

in Fig. 7 the third double-wave
is on the point of commencing
to break away from the aerial.

Both parts of the first double-wave are
earth bound, but only the lower parta of
the second, third, and following double-
waves are earth bound ; the top parts, al the
commencement of their travel, are free waves
snd their apexes are open.

A study of Figs. 7 and 8 will explain many
of the phenomena peculiar to * Tune A ™
radiation. The essential part of a wave,
the part which contains most energy, is that
which gives the largest section in the
direction of propagation—the direction of
propagation of any of the wave being
normal to the wavefront. For want of a
better word we may call the essential part
the * beam " of the wave,

Then the wave is not earth-bound until
ite beam is on or in the earth. The contour

Lt -
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Fig. 4, which is a
diagram of the field at
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of the earth may, however, rise so that it
meets the beam of the free wave ; in which
case this wave in its turn will become bound,
but only after the bottom wave and the
part of the top wave below the beam have
heen absorbed.

What Fig. 7 shows is this :—

The first double-wave sent off by ** Tune
A" is much more powerful than those
which follow. It radiates well into space,
and is earth-bound. Also it has a sine
waveform along the earth, as the back of
the first part of the wave and the front of
the second part coincide.

Therefore with *“ Tune A ™ it 18 ible
to get indications of signals with far less
power than that required to maintain good
communication. The first double-wave due
to each spark may cause the receiver to
respond, but the second and following double-
waves may be too weak to do so.

Fig. 7 also shows that if the earth is a
perfect conductor with no gradient, the
bound wave of the second, third and follow-
ing double waves can only expand in the
plane of the earth ; it cannot expand verti-
cally. This will tend to conserve its in-
tensity to a greater extent than that of the
free wave above it, which ean expand
vertically ; so that, although the bound wave
is distorted and its initial loss near the aerial
is great, it may under favourable conditions

L]
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have considerable effect on the receiver.
Such favourable conditions would be present
in the communication of two ships at sea.

Suppose, however, the earth is not a good
conductor. Then the bound of the
double-wave are soon absorbed. The earthed
receiving aerial is then excited by the bound
first double-wave, but the following waves
have degenerated into single free waves with
their antinodes or peaks travelling along the
earth’s surface, and they are therefore likely
to have little or no effect on the receiving
aerial,

Obviously for best response the bottom
of the aerial should now be given as much
freedom to oscillate as tuning arrangements
will allow. This condition is reached by
inserting a small adjustable condenser in the
earth wire.

The effect of the condenser is to shift the
node away from the earth into the aerial,
and if the right amount of inductance is
also added the period of the aerial need not
be altersd. The aerial will then be less
aflected by the initial double-wave, which,
because it is not sustained, is of little use
for signals, and it will be more affected by
the second, third, and following double-
waves, which, although weaker, are of more
use because they are sustained. If the earth
is & good conductor, and the bound wave is
not absorbed, a condenser in the earth lead

UNIVERSITY OF MICHIGAN
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can still be used with advantage, as it assists
the aerial to tap both the bound and the free
partas of the double-wave.

Fig. 8 illustrates the passage of " Tune A ™
radiation over good conducting but broken
country, and shows the semi-independence
of the two parts of this radiation. The
earth line EE may be taken to represent
two cliff faces separated by a water channel.

We shall follow the progress of the double
waves and note their effect on a receiving
aerial as the distance travelled by the waves
TNCreases,

Near the aerial the front of each bound

wave meets the earth at right angles;
farther on, where the earth drops away, the
bottom part of the bound wave bends round
with the earth, still keeping at right angles
to it, while the upper part continues straight
on.
The bound wave therefore gets an oppor-
tunity to expand, which it would not get
were the ground to remain flat and without
gradient. Its intensity correspondingly
decreases. [t wnll be seen that while the
beam of the bound waves w deflected and
Jollows the earth line Pp, the beam of the free
waves P p, remains unaffected by the fall in
the earth line and continues straight on. The
bottom end, however, of the free waves
shows a tendency to expand downwards,
which is more or less checked by the bound
WaVes.

If a receiving serial be placed at the

osition B, it will only be affected by the

und waves, and not very strongly at that.
For best results it should lean away from
the cliff face in order to lie more parallel to
the advancing wavefront. This will also
cause it to be less influenced by the reflected
wave (not shown in the drawing) which
results from the angle at whir.:huthﬁe wave-
front meets the water at the position B.

The bound wave will have been consider-
ably weakened by reflection by the time it
arrives at the position C, and it will be seen
that the aerial here comes partly into the
field of the expanding free wave.

Due to the different paths taken by the
two parts of the double wave, the bound
wave now shows a lag behind the free wave.

At D these effects are intensified. By
using an earthed aerial resonance can be
established with the bound wave ; by using
an insulated aerial, or one earthed through

_—

a small condenser, resonance can be made
with the free wave.

Finally, take the last case—an serial on
8 headland at F. On arriving at this
Eositiun the free wave has become earth-

ound. The original bound wave has
become dissipated by reflection if the earth
travelled over has been a perfect conductor,
or by partial reflection and partial absorption
if & semi-conductor. The lower part of the
free wave up to and above the beam has
suffered similar treatment, and henceforward
what remains of the radiation must be
directly affected by the earth

CORRESPONDENCE.
Aerials and their Radiation Wave-
forms.

To the Editor of THe WireLEss WoRrLD.
Sik,—I should be obliged if vou could give

me space for a few remarks on Mr. Dowsett’s
article on " Aerials and their Radiation
Waveforms,” which appeared in the Beptem-
ber issue of Tne WireLess WorLn. We
will start from the point on which we are in
agreement. Take an infinite plane and over
it an infinitely long vertical aerial ; then the
lines of force are quadrants of cireles with
their centre at the base of the aerial, and the
intensity of the electric force 18 the same at
all points at the surface of the aerial. (The
solution, to make the lines accurately arcs
of circles, would require that the aenal
wire should be a circular cone with its
vertex at the surface of the plate.) Mr.
Dowsett correctly states that the intensity
of the force at the surface of the plate is
inversely proportional to the distance from
the centre of the plate. Hence he concludes
that in the case of a vertical section through
the aerial the number of lines of force per
centimetre (along the plate) that must be
shown in the diagrams i1a inversely propor-
tional to the square root of the distance from
the plate centre. After some difficulty I
did manage to explain this from my own
point of view. Let us suppose that the whole
space surrounding the aerial is divided up
into & large number of unit tubes of force
of as regular cross-section as possible. A
vertical section containing the aerial will
cut these tubes longitudinally. On the
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diagram of the section represent every tube
so cut by a line. The density of the lines
thus drawn will be inversely proportional
to the linear dimensions of the cross-section
of the tubes at the point considered. That
s, it 18 inversely proportional to the square
root of the cross-sectional area of the tubes
at that point, and, since their cross-section
at the surface of the plate is proportional to
their distance from the aerial, we have
finally that the density of the lines at the
surface of the plate is inversely proportional
to the square root of the distance from the
centre, which gives us Mr. Dowsett's
diagram. What the use of the diagram is
I am unable to say.

There are, however, two obvious ways of
considering sections of the field of force
which will give rise to definite and different
diagrams. The first is by taking a wedge-
shaped section with its centre on the aerial,

w

: /4
- e ——

Figl

as shown in plan in Fig. 1, la. The wedge
must be taken of very small angle. The
second way is by taking a central section of
small but constant thickness, as shown in
Fig. 1, 1b. The thickness of the section must
be small compared with the thickness of the
aerial. In each case the plane diagram is
obtained by drawing the lines of force that
would show on looking across the section,
supposing it were transparent.

In case (a) all lines of force starting in the
section would remain in it, and therefore all
lines shown leaving the aerial would run
right to the plate, as shown in Fig. 2, a.

The diagrams given in text-books are of this
type. In the second case lines starting in
the section would gradually go out of the
section as they diverged, giving a diagram
like that of Mr. Dowsett's, except that in
this case the density of the lines at any point
would give the intensity of the electric force
at that point; hence the density of the
lines at the surface of the plate would be
inversely proportional to the distance of
the point considered from the aeral. I
think case (b) is the more important, pro-
vided that it is clearly pointed out that the
lines of force are actually continuous and
that their apparent disappearance is due to
the conditions under which the section is
made. L

Now turn to the consideration of the field
of force, when the aerial is of finite length
and the plate of finite extent. It is physi-
cally obvious that the field due to the poten-
tial difference between aerial and plate will,
to some extent, affect the whole of space not
screened by conductors. On this point
Mr. Dowsett and I are again in agreement.
Mr. Dowsett gives a diagram in Fig. 15 in
which he shows his idea of the distribution
of the lines of electric strain in the space
not immediately associated with the aerial,
and explains its existence as being due to
aether shear. Let us see what this field
involves. Take, for simplicity, a plate of
infinite extent and an aerial (ab) of finite
length (see Fig. 3). Then if we carry a
small electric charge round the path BDEF,
no work is done along BD) and EF, since we
cross the lines of force at right angles, and
the work done along DE must equal that
given back along FB. But this is exactly
what would oceur if the aerial were of infinite
extent upward. Hence, along the line BD
away to infinity we must have a line charge
of exactly the same density as that on the
aerial itself. What such a line charge in
free aether would consist of, and what
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would support it, I cannot say. Also, it
follows that the charge on the plate is
independent of the length of the aerial wire,
which seems to indicate that the capacity
hetween an aerial and an infinite plate is
infimtely large.

By far the better way of getting an idea
of the field of force in such cases would be
to assume a uniform density of electricity
along the aenal and then make use of the

Tae WireLEss WoRLD

known properties of lines (or tubes) of
electric strain. It may be deduced mathe-
matically from the Law of Inverse Squares
(which itself rests on a firm experimental
basis), that the strain lines distribute them-
selves in free aether as if there were a tension
along the lines and an equal pressure across
them. This will give rise to a distribution
somewhat as shown in the Fig. 3, for which

)

Figr
no accuracy i8 claimed. The diagram is
drawn according to case (a), i.e., for a
wedge-shaped section.— Yours, ete.,
E. GreEx.
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International Commussion on Wireless Telegraphy. Group of Delegates taken al

Laeken, Brussels, April 6th, 1914. From left to right:

MM Marchani, Dramanx,

Pére Wulf, Commandant Ferrié, W. Daddell, H. Abraham, Prof. Wien, Dr. W, H.
Eccles, Pére Lucas, MM. Benndor f Lutze, Vollmer, Robert Goldschmidt and Brawllard.
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Digest of Wireless Literature

ABSTRACTS OF IMPORTANT

ORIGINAL ARTICLES DEALING

WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ
BEFORE SCIENTIFIC SOCIETIES.

Wireless Telephony.— o
A pew transmitting

apparatus for wireless telephony, due to
Herr L. Kiihn, i1s described in the Elekiro-
technische Zeitschrift. The microphone eur-
rent is passed through a winding over a
soft iron core, on which 18 wound a second
winding connected in the antennege circuit.
The self-induction of the latter coil varies
according to the fluctuations in the micro-
phone circuit, and the oscillations in the
antennm circuit therefore also wvary in
frequency accordingly. By this means,
it is stated, an oscillation energy of 8 kw.
in the antenns circuit has been sufficiently
influenced by a microphone energy of only
B.7 watts to effect a proper transmission
of speech.

Instability of Electric Clrouits.—
Dr. C. P,

Steinmetz gives an outline of a theory
and classification of instability in electric
circuits in & paper which he read before
the American Institute of Electrical Engi-
neers. He divides the phenomena into
three main types (1) transients of readjust-
ment to changed circuit conditions; (2)
unstable electrical equilibrium—that is,
the condition in which the effect of a cause
increases the cause; (3) permanent in-
stability resulting from a combination of
circuit constants which cannot co-exist.
If the constants of an electric circuit,
as resistance, inductance, capacity, dis-
ruptive strength, impressed voltage, ete.,
have wvalues which cannot co-exist, the
circuit is unstable, and remains so as long
as these conatants remain unchanged. Such
instability usually leads to phenomena
which are more or less periodic or inter-
mittent. The most interesting class in
this group of unstable electric systems is
the oscillations resulting sometimes from
a change of circuit conditions (switching,
change of load, etc.), which continue indefi-
nitely with constant intensity, or which

steadily increase in intensity, and may thus
be called permanent and cumulative surges,
hunting, etc. They may be considered as
transients’ in which the attenuation con-
stant is zero or negative, In the transient
resulting from a change of circuit conditions,
the energy which represents the difference
of stored energy of the circuit before and
after the change of circuit conditions is
dissipated by the energy loss in the circuit.
As energy losses always occur, the intensity
of a true transient thus must always be
s maximum at the beginning and steadily
decrease to zero or to a permanent con-
dition. An oscillation of constant intensity
or of increasing intensity is thus possible
only by an energy supply to the oscillation
system brought about by the oscillation.
If this energy supply is equal to the energy
dissipation, constancy of the phenomenon
resulta. If the energy supply is greater than
the energy dissipation, the oscillation 1s
cumulative, and steadily increases until
self-destruction of the system results, or
the increasing energy loss has become equal
to the energy supply, and a stationary
condition of oscillation results. The
mechanisam of thia energy supply to an
oscillating system from a source of energy
differing in frequency from that of the
oscillation is still practically unknown,
and very little investigation has been directed
towards clearing up the phenomenon. It
is not even generally understood that the
phenomenon of a permanent or cumulative
line surge involves an energy supply or
energy transformation of a frequency
equal to that of the oscillation. Possibly
the oldest and best-known instance of such
cumulative oscillations is the hunting of
synchronous machines. Cumulative oscilla-
tions between electromagnetic and electro-
static energy have been observed by their
destructive effects in high-voltage electric
circuita on transformers and other apparatus,
and have been, in & number of instances
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where their frequency was sufficiently low,
recorded by oscillograph. They, obviously,
are the most dangerous phenomena in high-
voltage electric circuits. Relatively little
exact knowledge exists of their origin.
Usually, if not always, sn arc somewhere
in the system is instrumental in the energy
supply which maintains the oscillation.
In some instances, as in wireless telegraphy,
they have found industrial application.

The general nature of these permanent
and cumulative oscillations and their origin
by oscillating energy supply, from the tran-
sient of & change of circuit condition, is
best illustrated by the instance of the
hunting of synchronous machines, and this
may, therefore, be investigated somewhat
more in detail.

Practically all theoretical study of the
hunting of synchronous machines has been
limited to the calculation of the frequency
of the transient oscillation of the synchro-
nous machine at & change of load, frequency
or voltage, at synchronising, etc. However,
this transient oscillation 15 harmless, but
becomes dangerous only if the oscillation
ceases to be tranmsient, but becomes per-
manent and cumulative ; and thus the most
important problem in the study of hunting
18 the determination of the cause which
converts the transient oscillation into a
cumulative one ; that is, the determination
of the source of energy, and the mechanizm
of itsa transfer to the oscillating system.
To design synchronous machines so as to
have no or very little tendency to hunting
obviously requires & knowledge of those
characteristica of design which are instru-
mental in the energy transfer to the oscilla-
ting system, and thereby cause hunting,
so a8 to avoid them and produce the greatest
possible inherent atability. If, in an indue-
tion motor running loaded at constant
speed, the load is suddenly decreased, the
torque of the motor being in excess of the
reduced load causes an acceleration and
the speed increases. As in an induction
motor the torque is a8 function of the speed,
the increase of speed decreases the torque,
and thereby decreases the increase of speed
until that speed is reached at which the motor
torque has dropped to equality with the
load, and thereupon acceleration and further
increase of the speed ceases, and the motor
continues in operation at the constant

higher speed. That is, the induction motor
reacts on a decrease of load by an increase
of speed, which is gradual and steady with-
out any oscillation.

If on & synchronous motor running loaded
the load is suddenly decreased the beginning
of the phenomenon is the same as in the
induction motor; the excess of motor
torque causes an acceleration—that is, an
increase of speed. However, in the syn-
chronous motor the torque is not a function
of the speed, but in a stable condition the
speed must always be the same, synchronism,
and the torque 18 a function of the relative
position of the motor to the impressed
frequency. The increase of speed due to
the excess torque resulting from the
decreased load causes the rotor to run
ahead of its previous relative position,
and thereby decreases the torque until by
means of increased speed the motor has
run ahead from the relative position corre-
sponding to the previous load, to the relative
position corresponding to the decreased load.
Then the acceleration, and with it the
increase of speed, stopa. But the speed is
higher than in the beginning—that is, is
above synchronism—and the rotor continues
to run ahead,the torque continues todecrease,
i5 now below that required by the load,
and the latter thus exerts a retarding force,
decreases the speed and brings it back to
synchronism. But when synchronous speed
is reached again the rotor is ahead of its
proper position, and thus cannot carry
its load, and it begins to slow down until
it is brought back into ita proper position.
At this position, however, the speed is
now below synchronism, and the rotor
thus continues to drop back, and the motor
torque increases beyond the load, thereby
accelerates again to synchronous speed,
etc., and in this manner conditions of
synchronous speed, with the rotor position
behind or ahead of the position correspond-
ing to the load, alternate with conditions
of proper relative position of the rotor, but
below or above synchronous speed ; that
18, an oscillation results which usually
dies down at a rate depending on the energy
losses resulting from the oscillation. The
characteristic of the synchronous machine
is that readjustment to a change of load
requires a change of relative position of the
rotor with regard to the impressed fre-
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quency without any change of speed, while
& change of relative position can be accom-
plished only by change of ELPH:I:'I and this
results in an overreaching in position
and in speed; that is, in an oscillation
due to the energy losses caused by the
oscillation, the successive swings decrease
in amplitude, and the oacillation dies down.
If, however, the torque which brings the
rotor back from the position behind or
shead of its normal position corresponding
to the changed load (excess or deficiency
of the motor torque and the torque required
by the load) is greater than the torque
which opposes the deviation of the rotor
from its normal position, each swing tends
to exceed the preceding one in amplitude,
and if the emergy losses are insufficient,
the oscillation thus increases in amplitude
and becomes cumulative ; that is, hunting.

Range of Transmission.—
Mr. Marconi in

1902 published the fact that the range of
transmission at night waa considerably
greater than in the daytime. Repetition
of the experiments in 1905 showed that the
lowest limiting distance at which this is
observed 18 about 250 km. and that the ratio
of energy intensities at night and in daytime
was in the neighbourhood 0of 5:2. K. E. F.
Schmidt reports in the Physikalische Zeit-
achrift that in 1906 he was able to determine
that the received energy at night was about
20 per cent. greater than the daytime
energy. In December, 1911, with improved
trnmmlttmg and re::ei\rmg Arrangements,
the following results were obtained :(—
December 5th, 1913, 23 per cent.; Decem-
ber 6th, 32 per cent.: December Tth,
19 per cent.; December 8th, 34 per cent
The author believes the reason for the
failure of the experiments which he made
in August, 1909, can be explained by Mos-
ler's observations, which show that in
summer the ratio « (Intensity at night)/(In-

tensity by day) approaches unity, while
in April and December it is nearly 2.
Reception of Weak Signals.—

Abraham

publishes in the Bulletin of the Société
Internationale Klectrique some of the results
obtained by him at Washington in January,
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1914, when he was endeavouring to secure
photographic records of the signals sent by
Paris from the Eiffel Tower. During the
receipt of the signals the paper strip was

moved at 7 cm. per second, the signals
being received by means of a Galena detector
and moving coil galvanometer of short
period. The coil returns to zero in about
¢y second and the sensibility of the galva-
nometer is 24 cm. per microamp. Most
detectors, such as crystal, valve and other
types, are only good rectifiers where the
currents to be rectified are fairly strong.
When, on the other hand, they are operated
by weak wireless received currents having
an e.m.f. often very much below one volt,
experiment shows that the rectified current
furnished by the detector is practically
proportional to the square of the alternating
applied voltage. The Galena detector gave
the following results :—

i

E=voltage at | I=rectified cur- 1
terminals. rent microampse. 1000 - E*
002 2 50
008 R 53
or4 T 48
1-0 4,290 43

It follows from the above that the mean
galvanometer deflections are & measure
of the energy of the received signals and are
proportional to the square of the amplitude
and not to the amplitude itself.

Atmospheric Potential.—
means of a

new water-drop collector with combined
pressure and suction spraying, and a Wulf
String electromotor, G. Lutze (in the
Physikalische Zeitschri t) claims to have
determined the atmospheric potential within
three seconds. It was found that changes
are particularly rapid when the gradient
itself 18 low ; they are, moreover, often
oscillatory and exhibit a high frequency,
and when that is the case, they give rise
to ** strays "' in wireless receivers. Balloon
trips made with this apparatus showed
a great prevalence of these rapid changes
inside clouds, especially the upper and
lower cloud surfaces; but they gradually
decrease as the height increases,
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DThe sharp, yet lingering, sound of
a bell suddenly smote upon the

stillness of the night.

It was so loud that it seemed to be almost
close at hand. Its one deep, clear, decided
note rang out defiantly, and the echo,
though there was only one stroke, lasted
many seconds. Two men who were sitting
at a table reading by the light of a green-
shaded lamp looked up instantly. Neither
spoke for a few moments. Outside, inside,
all around hung again that silence, that
black silence, which the sound of the bell
had so rudely broken.

The city of Mingkiang was asleep. The
waters of the Yangtze lapped the deserted
Bund, and the full moon shone brightly,
revealing an almost empty ecity, though
eve:;‘i.' now and then a shadowy form could
be distinguished hurrying along, a doctor
visiting the sick, or some unfortunate vainly
searching for an opium house, or perhaps a
beggar shambling towards the city gate
hoping to secure a good position for the
morrow. (therwise all was silent, slee
seemed to be in the air, the very smells had
gone to rest. Only the light in the window
of the Catholic Mission continued to burn
brightly.

One man, a tall, well set-up Englishman,
put down his hook.

“ What was that ? " he said slowly.

The other, a priest, pale over his studies,
idid not answer at once. It seemed as if he
was waiting to hear if the bell would sound
again.

“That is the bell of the Kwei-ling
Monastery,” said the priest in his clear,
precise English. *“ The monastery we visited
to-day up on the hill overlooking the city
where you will fix your wireless station. I
have never heard that bell before. It has a
strange legend attached to it. If you like I
will tell you the story.

Ralph Owverton lit his pipe which he found
had gone out, and settled himself comfort-
ably in his chair. He was a tall, dark man
of about thirty, and had not been in China
more than a month or two. Ever since
hovhood he had been greatly fascinated by
the Chinese and their customs, folklore and
history. Therefore, when this opportunity
that he had been given to wvisit China to
erect a wireless station in the neighbourhood
of Mingkiang came to him he was all the
more pleased by his good fortune. He had
already spent some time travelling hither and
thither in the interior with a view to ex-
amining possible sites for the station, and
usually he put up at the Catholic Missions
which are spread all over China, where he
was always most hospitably received, and
found in the priests, who always spoke the
local dialect perfectly, most desirable com-
panions. In their turn the priests themselves
were glad to have someone fresh from Europe
to talk to, and especially to practise their
book-acquired English upon, for they are
mostly of French, Belgian or Italian extrac-
tion; and moreover, as they are devoted to
scientific studies, they eagerly devoured all
Ralph had to tell them of the new world of

wireless marvels,
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Ralph had come down to Mingkiang from
Shanghai by rail the day before, and he waa
beginning to find all Chinese cities very much
the same. The same people, the same noises,
the same smells. He felt rather bored and so
was glad to hear a story. if it was at all
uncommon, as this one seemed likely to be.

“You know,” the priest began slowly,
“that a '[:hinme monastery is really a kind
of settlement, for the monks live there all
their lives, seldom if ever leaving its pre-
cincts. “L were very civilly escorted round
the Kwei-ling Monastery this morning and
shown what the monk considered would
interest Kuropean travellers—the view from
the top, the monk’s quarters, the huge
Buddha. You went away, no doubt,
gratified that you had been able to go over
such an ancient and historic monastery.
You considered the site an eminently suitable
one for your purpose and made a note of it
in your diary. But there was something we
did not see, something that no European has
ever seen, or, at any rate, seen and lived to
tell the tale. It is a shrine or little temple of
the God Kwei-
ling, from
whom the
monastery
takes 1ts name.
Kwei-ling is
essentially a
Chinese deity.
Heismentioned
in the classics
and appears to
have been a
human being
who was deified
about five cen-
turies after
his death. He
was a great
warrior, and

1o Mingkiansg
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to be erected right under his nose. He was
a very popular Boxer God, during the rising
in 1900, for he is essentially an anti-foreign
deity and his spirit is supposed to protect
his ‘devotees from bemg molested at all by
foreigners. You will see, therefore, how
shocked he would be if one of the accursed
barbarians, against whom he battled so
bravely some four thousand yvears ago, was
admitted into his august presence, now that
he 13 a god, in order to set up an opposition
deity far more powerful and mysterious.
The shrine i1s also a sort of local Mecca.
There are hundreds of wonderful tales about
Europeans who have tried to gain admittance
and of the dire fate that has befallen them.”

Ralph had been listening intently.

* That's most interesting,” he said, * but
what has that to do with the bell 7™

The priest watched him narrowly and
continued :

“The legend 1s that if ever a foreigner
does succeed in reaching the shrine, or
offends the deity in any way, or if ever one
of the deity’s devotees breaks a vow made

f.:* Yy Ratl

the tales of his deeds of prowess and valour in driv-
ing out the barbaric hordes of Mongols that infested
the country some 2,006 years before our Lord, so
endeared him to the Chinese that he was eventually
deified. He is supposed to have died on the site
the monastery at present occupies, and the image
of him in the shrine is, I believe, very wonderful
and of great antiquity. But I warn you it would

be the greatest insult that could ever be offered
to him 1if the}' allowed one of the :fnrt"ij_'ll devil’s
machines, which would at any rate disturb the

-Ir :.I"I_g'e' Fi {EhT = .S i '_."

oolchuiaren

feng-shui, or air spirits, wherever it was placed,
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“ He walked on past timber yards.”
had tried and failed. But

Feason,

The next day was Sunday, and Ralph
was awakened at an early hour by the
crowd of Chinese school children and others
who were already in the church reciting in

to the god, the latter at once strikes him
down dead for his wickedness and announces
the event by striking the great bronze bell
that is at his side. 1 have never heard
that bell before,” the priest
slowly.

“Jove! that's interesting,” said Ralph ;
*“ but, of course, one of those johnnies strkes
the bell himself and does away with the
unfortunate intruder.”

* Possibly,” the priest smiled, ** but |
think you will admit that it is physically
impaossible for one priest, or even a crowd of
them, to stnke a gigantic bell weighing
fifty tons and ten feet high (as this one must
be) so foreibly as to be distinctly heard so
far away. However, we will hear in the
morning.”

They went up tc bed, and H-ﬂ.[ph entered
the guest-room. It had * Monsignor
written over the door, which indicated that
it was the room the Bishop of the diocese
occupied when he visited Mingkiang. Inside
the room was cold and bleak. Though 1t
was November there was no fire or stove,
and there was only one picture, a rather
cheap reprint of the Sistine Madonna that
hung in the centre of the wall over the gaunt
prie<diev.  Ralph found sleep difficult. He
seemed to hear that weird, clear bell breaking
in upon his slumbers, and he would sit up
and hsten, to find that i1t was only the
sighing of the wind. How he would lhke to
enter that forbidden temple and see the great
Bell itself ! Could 1t be managed ! Others

concluded -

that was no

Chinese innumerable ** Our Fathers” and
* Hail Marys ” in loud, monotonous tones.
Mass was at eight, and Ralph hurriedly
dressed himself and went down into the
church. The priest was at the ualtar, and
Ralph noticed he looked paler than usual.

At breakfast he said there would be a
funeral on the morrow,

* A funeral 1 Ralph enquired.

* Yes, an old woman, a convert, died last
night. It appears she fell dead of :-:_j.‘m:ﬁpc
just outside the Kwei-ling Monastery. Her
relations tell me that before she became a
convert she had made a vow to bring every
vear a certain sum and lay it before the god,
a tribute of gratitude, because, so her family
allege, he protected her shop from being
se1zed by the French saillors some years ago.
Yesterday was the day she should have
brought the money, but, being a Catholie,
I forbade her to have any further connections
with a heathen god. It seems, however, that,
like most Chinese, custom had great
influence with her, and she went up to the
monastery as she had been aceustomed to
do in previous vyears, whether to bring
money or what to do I do not know. The
monks brought her body to me early this
morning, and told me she had fallen dead
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just outside the monastery. They went away
chanting :

The Vengeance of the Heaven is a terrible thing,
And Kwei-ling is powerful god—great and strong.

They also said she must have died shortly
after eleven o'clock. They laughed as they
said 1t.”

“The Bell?” said Ralph in a hoarse
whisper.

But the priest did not answer.

" There were no marks of violence on her
body,” was all the priest vouchsafed when
later he was pressed by Ralph.

“But can’t you have the old beasts
arrested ! They may have killed her, and
by ri?'ging the Bell they gave the show
away.

“ We have no proof. It was the same
when the last European who was supposed
to have gone to the sacred shrine was
missing. The authorities could not act in the
matter, though they must have known,
because no one could conclusively prove
even that he went to the monastery at all.
Besides, it happened some s g

* And nuwln]ijm you wﬂﬂqu :ifi?lk that
they would not dare to touch a European t 7

" Che lo sa ? "' said the old priest dreamily,
relapsing into his native tongue. * They
might or they might not.”

Ralph was very restless all day. He went
out for a walk late in the afternoon, and at
supper announced his intention of attempt-
ing to gain an entrance into the temple of
Kwei-ling¥on the morrow, to solve the

mystery once and for all. But when the
priest saw that Ralph was in earnest in his
desire to penetrate into the shrine, he used
every means in his power to persuade him to
give up the project.

Ralph, seeing the priest’s excitement,
apparently yielded to entreaties and spoke
no more on the matter. He had, however,
decided on his plans. After lunch the nextday
he announced his intention of going for a
walk. The priest said he would accompany
him, and Ralph cordially invited him to do
so. As a matter of fact he was due to
officiate at the old woman's funeral, but he
thought Ralph had forgotten this, and his
suspicion that Ralph would go to the monas-
tery alone was disarmed by the latter’s reply.
The monastery had been tabooed in their
talks all day.

Ralph promised to be back in time for
supper and said jokingly, “ If I'm not back
by seven you can certainly make inquiries
for me.” And the priest’s mind was quite
at rest.

Ralph went first to a provision shop,
where he made some purchases, then placing
a note and a dollar in the hands of the shop-
keeper he instructed him to send it to the
priest between five and six that afternoon.
He walked on past timber vards and crowds
of small boats, the only habitation of the
swarms of river folk who lived there all the
year round, and then turned to ascend the
hill towards the monastery. In his walk of
the day before Ralph had found out that

“ He hung about the Monastery, which seemed almost deserfed.”
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the monks of the monastery always went
into the shrine of Kwei-ling for some kind
of service at 6 am. and 6 pm. It was a
dark, gloomy place, and Ralph thought
that, as it would be dark at 6 p.m., the
month being November, he would somehow
manage to slip in when the doors had been
opened to admit the monks : with the aid of
8 few dollars and a revolver he hoped to
succeed. At any rate he would try, and they
could not harm him while he had a revolver.
Also they would not

dare; he knew in-
quiry would be set
on foot, as he had
written a note to the
priest saying what he
intended doing. He
had at first thought
of disguising himself
as & monk and join-
ing the throng, but he
soon saw how hope-
less this was, as he
would at once be re-
cognised as not be-
longing to the mon-
astery. Besides, he
would never without
any experience be
able to disguise
himself successfully.
A far better plan
would be to trust to
Providence for an
opportunity to arise
fur him to slip in in
the dark without
being noticed, and
then what a lot he
would have to say
in his diary! What
a hero he already
felt! It might be
so simple—at any
rate it was worth trying. They would not
dare to do anything to him, so he had all to
gain, nothing to lose.

He hung about the Monastery, which
seemed almost deserted, until the winter
afternoon drew to a close, and shortly before
six stationed himself in an angle of the wall
close to the forbidden temple. Soon he saw
a procession of monks coming towards the
shrine. They walked in single file and they

The Shrine of Kwei-ling,

looked very solemn and stately in their long
saffron robes, with their hands folded.
Ralph flattened himself against the wall,
and, as it was quite dark, succeeded in
escaping notice. The monks marched in
single file, each fifth man ing & burning
torch, but the flickering, uncertain light
only illuminated the procession itself. The
last monk had now gone in through the huge
carved doors and Ralph saw over his head
a great figure in the distance, surrounded
by innumerable red
candles. The draught
coming in through
the open door made
the candles fhicker,
and these gave the
terrible face of the
god a hideous, mock-
ing expression. Ralph
noticed he had two
pairs of hands, and
in each hand he
clasped some instru-
ment of torture.
The monks had all
gone to their separ-
ate hassocks and
were kowtowing be-
fore the god. The
last monk had now
turned to close the
door. Ralph vaguely
wondered why they
did not guard the
temple better if they
wanted to keep it
sacred. He had been
able to see a good
deal through the
door, but success only
increased his interest.
Nothing in the world
would now stop hi_m
from trying to gain
an entry. He made & movement forward,
intending to force the monk at the point of
his revolver to let him in and he would hide
in the shadows ; the other monks had their
backs to the door and would not notice. But
as he moved forward he felt himself seized in
a vice-like grip : it was so sudden and un-
expected that he did not even struggle.
The door was still open and the monk seemed
in no hurry to shut it. The next instant he
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realised that he was being dragged forward
into the presence of the hideous god. How
the distorted features mocked him with

their malignant grin !

The priest was walking slowly in the
courtyard of the Mission, hua breviary in his
hand. A few moments ago he had received
Ralph's note and he knew that he could do
nothing now. Ralph’s fate was in higher
hands.

“ What an old fool I am to have told him
the story,” he muttered. * I forgot in my
old age that youth is rash and ardent.”

All around the Llittle Chinese school
children were playing. It was their half
hour’s interval. Their merry shouts and
yells seemed to clash horribly with the
melancholy thoughts of the priest. A broken
rubber ball fell at his feet; he stooped
painfully to pick it up and restore it to its
owner ; and the children, guick to notice
their beloved pastor's troubled expression,
tried for a little to be less rowdy in their play.

The prieat attempted to read his breviary,

but his thoughts were elsewhere, and he
constantly gazed up at the hill in front, at
the top of which the monastery clustered
dim and gaunt, but there were no lights and
the priest could see nothing, He seemed ta
be vaguely expectant,

Suddenly & loud triumphant clang smote
upon the air. The children stopped playing
and looked at one another in terror, the
priest started wiolently and the breviary
dropped from his hands. He quickly made
the sign of the Cross, and the words that
came to his hi wem“Requwam' tin A
Lord have memP;nn his soul,” for mﬂnnm
he knew that Ralph Overton was dead.

There was & buzzing in his ears,
“ ding-ng-ng-ng,”’ the echo of the bell
With o low groan he fell forward and lay
stil. He was an old man and the shock waa

very great.

Ther;: 18 ati.ll tn—ﬂ:;,j' nnelmure :wirelm
station needed in a certain distnet of China :
the most favourable site is said to be the

hill of Kwei-ling.

——
——

THE AMATEUR'S WISH.

LAS, Poldhu ! thy blaring bugle note
Which oft at midnight pleased my
list'ning ear ;

And Clifden, too, thy mighty waves which
float

Five miles apart, wide wafting signals clear,

For me are gone. My 'phones no longer sing

The music which was prompted by your
sparks,

Nor can they tell, if still ye nightly fling

Abroad, meteorological remarks.

My watch ticks on, unchecked ; I cannot fix

Ita hands to Greenwich time, and set it right,

For Paris purring *“ tas " and ™ tuts ™ and
* ticks "

Ne'er reach my ears. My aerial’s gone from
sight,

Gone Cleethorpes’ mystic messages that
thrill,

And turn my thoughts to men, and ships,
and might.

(Gone, too, Madrid, whose plaintive whistling
shrill

I've heard, with straining ears, across the
night.

My jigger lies, with coils and aerial-lead,

In tight-packed drawer; it can no longer slide

To tune, helped in its work, to let me read

Far signals, by condensers on each side.

Shall [ complain ¥ No,never! From it far,

SBuch hobbies now must all aside be laid

Since I have heard the ** ta-te-ta-te-ta "

My country sent to call me to her aid.

And so instead I'm tuning up a gun,

And learning how to shoot, to march, and
wait

With hope, to help in things which can be
done

By those who turn to drilling rather late.

And if I'm called away to leave my home,

Should I, before I go, just take & peep

To see that all within my wireless room

Is right, I know this thought will on me
creep.

“ When peace again doth reign, and war
is done,

God grant my 'phones may sing of victory

In notes that spell the words of England’s
tongue,

Sent out by British hands on Norddeich
key."”

AYLMER A. LIARDET,
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Carborundum Detectors.

By H. T. WORRALL.

VERY small proportivn of those
Awhn use carborundum know how it

is made, or what it is composed of.
As it plays a very important part in wireless
telegraphy, on account of its sensitiveness to
wireleas oscillations, it may well repay ua to
give the subject a little attention.

In the manufacture of * carbide of
pilicon "—for such is carborundum—ordi-
nary “ coke” is crushed and ground to a
very fine powder and mixed in proper
Propurtmna with common * glass sand.”
‘Balt” and ““sawdust™ of determined
quantities are then added to this mixture for
mechanical purposes.

The compound is then placed in an electric
furnace and for thirty-six continuous hours
an electric current of one thousand horse-
E:;Er of energy is passed through the

ace, subjecting the contents to a heat
of approximately 7,000° Fahr.

When the furnace cools down the mixture
i# found converted into large masses of
beautifully coloured crystals of exceeding
brilliant lustre and of & hardness to be
compared only with that of the dismond.
After several minor processes the finished
article is ready for various commercial

urposes.
P It seems scarcely credible that certain parts
of this rough erystalline matter, com
of common substances, should become an
important factor in wireless telegraphy,
as it is, a highly efficient detector of
wireless oscillations. The property of car-
borundum which renders it a suitable
detector was first discovered by General
Dunwoody, of the United States Army, who
found that, when placed in a suitable
receiving circuit in series with a telephone,
gignals could be heard either with ar without
an EM.F. By the application of a correct
potential, however, the detector is con-
siderably increased in sensitiveness. Sub-
sequently earborundum detectors have been
sustively studied by many scientists,
including Prof. Pierce, of Harvard Univer-

sity, [1.S.A., who pointed out that ** suitable
carborundum crystals constitute one of the
most easily adjusted, reliable and sensitive
forms of wireless detectors,” and, we might
add, one of the most robust.

To ecut or chisel out the crystals—or
detectors, as t.hajr are generally named—is
not an easy task, and 'Lm res a great deal of
ﬂzlence 8o that some hints from one who

had some experience may not ba BIiss.
What is reqmred is a suitable “ Crystal
Testing Set,” a high-speed steel chisel, flat-
faced hammer, a stout pair of trimming
pliers, and 800 or 900 lb. of mhnmndum in
rough blocks, the blocks as delivered from
the mkmmnging&umaiewnunm to
as much as 10 lb. in weight.

For wireless detectors the mosat effective
area of a block of carborundum generally
extends from the amorphous or under side
to approximately three-quarters of an inch
upwards, and the crystals when trimmed up
will be about half an inch in length; the
remaining portion, which is by far ta.ﬂi;E
greater, carrying the sh lass-like -
may be l;hmwngnn nn:EdE a8 unele:TTha
selection of a piece of carborundum suitable
for wirelesa Tequires & t deal
of care and judgment, and to illustrate this
more fully I have chosen five specimen
grades. These do not by any means cover
all grades met with ; on the contrary, there
are many intermediate grades more or less
good or bad, as the case may be. The five
selected samples, however, have widely
different characteristics, and will serve the
purpose of showing the grade which is most
likely to contain good rectifying crystals
and the grade whmh is of no account.

In selecting carborundum, then, the
first and most important point to consider
is the amorphous formation of the various
grades to be dealt with, and success or
otherwise will depend to a great extent
upon a knowledge of this factor. The crystal

r pointed end of the detector, when cut
away from the block, is not so important,
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a8 it has been found that (provided a suitable
piece of carborundum is selected) the
sensitivity of the detector i3 not impaired
even thnugh the point is broken nﬂ’, for
another point will usually be found giving
equally good signals, the characteristics of
a good piece of carborundum being fairly
uniform throughout its effective area.

In the illustration I have endeavoured to
show the amorphous formation of five speci
men grades, numbered 1, 2, 3, 4 and 5
respectively,

(frade 1.—Colour, silvery grey; amor-
phous formation has a flat surface with no
g:rl. hite deposit; honeycomb appearance,

irregu i|ghtl_v,r intersected lines re-
aemhhng -:.aelIa the mass is of a close and
atrtight-gminad nature ; the crystals are
easily chipped and require ve:f little
tnml:mn This grade should yield 80 per
cent. at least of very efficient detectors.

{}'rmde 2. —Colour, grey ; amorphous forma-
tion has a very irregular and rugged appear-
ance, with fairly heavy graphite deposit ; the
mass 18 similar to Grade 1, but with deep
fissures ; the crystals are hard to cut and
trim to l'ﬂ]llll‘Ed size. This grade will yield
approximately 50 per cent. efficient det-eﬂtm'ﬂ

Grade 3. Cﬂlr.mr dark grey; amorphous
formation has a hard granulnr and fused
appearance, with no graphite deposita ; the
mass has a similar formation to Grade 1,
slightly more flaky perhaps. This grade
18 of no use for receivers, the crystals having
no rectifving properties.

Grrade 4.—Colour, motley blue: amor-
phous formation is composed of sharp
splintery points with no graphite deposit ;
the splintery flakes permeate the whole of
the mass ; impossible to cut crystals from
this p:md-* the mass crumbling away when
struck.

frade H.—Colour, bluish grey ; amorphous
formation has a smooth flat surface with
very heavy graphite deposit ; the mass is of
close formation, similar to Grade 1, but 1s
much harder and more difficult to cut.
Crystals from this grade are of no use for
receivers, having a very low rectification of
3 to 1 approximately. These, however,
might be used in conjunction with wave-
meters.

What one should look for is something
corresponding to Grade 1. Having chosen
the grade, it is necessary to chisel out the
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erystals and trim them up to some required
size, care being taken not to damage the
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amorphous end. The erystal is now ready
for setting into a brass cup (amorphous end
downwards) previous to testing.

I do not propose to give details relating
to current curves and characteristics of
detectors in general, as this subject was
fully dealt with in Vol. 1. (Noa. 9 and 10) of
Tre WireLess WorLp., It will suffice, there-
fore, to explain the recognised method of
testing only.

The type of carborundum detector now
in universal use is one in which the steady
current curve is asymmetrical—ie. the
current at, say, 2 volta is forty times greater
in one direction than the other.

The detector is connected as shown in
the diagram to a sensitive galvanometer and
some source of E.M.F.; the potential is then
adjusted to two volts and the steady cur-
rent deflection noted in either direction.
The ratio must be at least as 40 to 1.

The table below gives required current
values at two wolts for vanous types of
Teceivers :—

For receivers having a long wave-length,
C=10 to 35 micro ampa.x 10-*
For receivers having a medium wave-length,
C=20 to 60 micro amps.x 10-*
For receivers having a short wave-length,
C=60 to 120 micro amps.x 10°¢
For any circuit with capacity over 0005 mis.,
C=050 to 100 micro amps. x 10 *

The reverse current, as previously stated,
must be ;% of above values.

A good testing set is shown in the diagram,
which is of standard design, but it is expen-
sive, and to those not in & position to afford
the outlay will no doubt be looked upon as
something quite beyond their reach. The
galvanometer is, of course, the chief item
of e , and to reduce the outlay in this
direction it has been suggested that a
Reiss electric thermometer might be used
(provided a serviceable second-hand instru-
ment cannot be obtained).

In dealing with cost the question of waste
must not be overlooked, and as the nt
market price of carborundum is neurm:ur
shillings per Ib., it is a matter of some
importance, for out of every pound of
carborundum operated upon one must not
expect to obtain more than an ounce of
good crystals; hence it is easy to under-
stand why so much material of inferior
quality is aequired by the uns ting
buyer. A really efficient detector, after
having d the necessary tests described
here, would be retailed at a high price ; but
the results obtained would compensate for
the high price.

For the benefit of those who must pur-
chase their detectors as they have been
asccustomed to before, some relisble source
of supply will have to be provided. The
time has come when every retailer of
detectors, if only for the sake of his own
reputation, must satisfy himselfi that his
stock haa through the eliminating
processes here described.



Tee WireLess WoRLD

437

ke

[Under this heading we
matters of various in their &
questions to the matter pa
amnd statements of our contributors. ]

INSULATING OILS.
HATEVER the type, or size, of
\;\; the transformer may be, the

generation of heat is a normal
working condition of all transformers, and
if this heat be not sufficiently rapidly elimi-
nated there is loss of efficiency and danger
of destroying the insulation of the coils, to
which may be added the risk of bringing
about the * ageing™ of the iron and of
mttiqg uF mechanical stresses in the strue-
ture itself due to the unequal expansion and
contraction of different parts of the core
and windings. Generally speaking, one of
four methods is employed for carryving off
the excess of heat—namely, natural ventila-
tion, oil-immersed self-cooling, oil-immersed
water-cooling, or air-blast.

For small transformers natural ventilation
has been found sufficient, but for the larger
types some extraneous cooling medium is
necessary, and oil has proved most suitable
for the purpose, supplemented, if required,
by water-cooling of the oil itself; in one
large installation now working, at a potential
of 100,000 volts, in India, where the avail-
able water supply has a mean temperature
of 756° F., it is even proposed to refrigerate
the cooling water, and in many of the large
American installations the cooling is aided
by placing the transformers out of doors, and
s0 exposing it to the weather.

* L] L]

It is obvious that only the most suitable
oils should be selected for use as cooling
agents. And in making the selection regard
should be had to the fact that not only does
a transformer immersed in a suitable oil
possess a good overload capacity due to the
time required to heat up the large volume

ENGINEERS
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to publish seach month communications from our readers dealing with general
lication to wireless telegra
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of oil surrounding it, but also that a properly
prepared oil has insulating properties of
the highest walue, and thus incidentally
serves to minimise any bad effects which
may be caused by small defects in the solid
dielectric by static discharges.

The earliest makers of transformers, realis-
ing that the heat conduction between metal
and oil was very much greater than between
metal and air, naturally adopted oil as the
best medium for cooling purposes. But
their efforts to solve what is now known as
the “ sludging” problem were scarcely

successful.
& ® L

A writer in the Electrician states that as
the result of several years’ experiments an
important company have ascertained that
the Russian hydro-carbon oils are better
suited for the purpose than are the American
oils, as they can be refined on a commercial
scale to a very much greater extent.

This process entirely deprives the oil of
any tendency to oxidise and prevents injuri-
ous action on either the metal or insulating
materials of a transformer. In the absence
of a standard test for determining the non-
sludging qualities of an oil, the following
physical characteristics are recorded in the
Elecirician —

They are free from acids and moisture,
and perfectly neutral. They are also free
from all impurities, such as sulphur com-
pounds, and colourless when examined in
an ordinary test tube. Their flash point is
above 160° C. by the Pensky Marten close
test, with a fire test of not under 19%0° C.,
while at the other extreme they remain fluid
to a temperature of —29° C,

As stated, these oils are singularly free

UNIVERSITY OF MICHIGAN
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from oxidisable or tarry matters likely to
precipitate sludge, and to ascertain their
behaviour in the presence of bare copper, a
quantity, 100 cubic em., of the oil, in which
metallic copper foil of 28-5569 cm. area was
immersed, was maintained at a temperature
.of 150° C. for 45 hours. After a current of
air had been passed through the oil for the
time stated, the temperature being main-
tained, no appreciable separation of solid
matter could be traced,

A comparable, and equally favourable,
result was obtained by passing a current
of ozonised air through the cil at a tempera-
ture of 138° C. (280° F.) for 14 hours. The
ozonised air was produced by an electric
discharge, and was passed between copper
gauze electrodes through the oil at the rate
of 37-75 cubic decimeter (1'3 cubie ft.) per
hour for 14 hours.

For all practical purposes it is desirable
to state in specificationa dealing with the
copper test for non-sludging oils that the
limit of solid matter separated from the oil
during the process of testing should not
exceed, say, 0405 per cent. when using air,
or (-07 per cent. when using ozonised air.
The specification should also contain detailed
particulars as to the quantity, quality and
shape of the copper employed, together with
the quantity of the air and the exact speed,
pressure, temperature and hygroscopic candi-
tion at which it should be passed through

the ol.
L ] . L

CHAINS.

.The three main varieties of chain are:
(1) short link or crane chain; (2) long link
or cable chain ; (3) rtudded chain. Of the
firat-named variety, which is weaker than
either of the othera, each link of short-link
chain has a length equal to five times the
diameter of che iron used for the links, and
studded chain has a length of six times this
diameter. Any chain over five diameters in
length and not studded is called long-link
chain. Both short-link and studded chain
have a width of three and three and a half
times the diameter of the iron. The length
of the chain gsued varies according to the
work to he done, and is measured in fathoma.
The smaller sizea of short-link chain are
usually galvanised ; studded chain is usually
ungalvanised.

According to Government specifications,

the weight of chain, from which a variety
of b per cent. is nlluvmd is approximately
given by the following rnugh rule :—
Short-link chain ... 644? Ib. per fathom.
Btudded chain . 5 .
where d ia the diameter of the iron in inches,
Government specifications for ascertaining
the strength of chain provide for a short
piece of each chain to be tested with a load
that may be taken as the equivalent of the
breaking stress. The amount of this load
is given by the following rules :
Short-link chain wre 2447 tona.
Studded chain ... . 20,
In the case of short-link chain this is equiva-
lent to & stress of about 15°3 tons per square
inch, whereas the iron from which the chain
is made is specified to have a tensile strength
of 23 tons per square inch. The difference
is dus to the way in which chain fails—
namely, by the links distorting and pulling
out. This also accounts for the greater
strength of atudded chain, although it is
lighter, as it is helped against this distortion
by the studs.

In addition to the test load, the whole
chain is subjected to a proof lmd which is
half the test load for & short-link chain and
two-thirds the test load for studded chain,

namely :—
Short-link chain 124" tons.
Studded chain ... - 188 .,

On an emergency new chain may be used
up to the proof stress, but for ordinary use
half this amount should not be exceeded.
Even this, in the case of studded chain, does
not give a very large factor of safety.

Long-linked chain is only about five-
sixths of the strength of short-link chain
made from the same iron—that is, its test
strength wnu]d be about 20d* tons.

L L

For use in the field the following rules

give the safe working load :—

Bhort-link chain .os  bd? tons.
Btudded chain .. vee A,
Long-link u-hl.m L .

When chain has heen suh;ntted to violent
wee, guch as loads coming on suddenly, the
iron of the links becomes erystalline and
brittle. Chains used for such purpozes
should be annealed periodically, to restore
the iron to its fibrous conditivn. This may
be done by heating it to a very dull red heat
and then allowing it to cool slowly.,
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Maritime

E take the following from the

Arlanza edition of the Wireless

Mail, the daily news bulletin pub.
lished on board the vessels of the Royal
Mail Steam Packet Company. It is dated
August 18th . —

** This 1saue of our Wireless Mail will, we
feel sure, be a * welcome ' souvenir to some
of our passengers; welcome, perhaps is
hardly the word, as the experience we have
gone through since our last issue is one few
of us will ever want to undergo again, and
while it lasted and grave doubts hung in the
balance, the Emﬂtiﬂ-n and feelings we felt
can be better imagined than deseribed. A
short account of our * happy escape’ is as
follows :—

“ On August 16th at 12.50 p.m. we sighted
on our starboard beam a four-funnelled
steamer, apparently steaming about 8.E. ;
shortly after we saw her she altered her
course and came direct for us. On getting
within signalling distance we made her out
to be the German armed merchant cruiser
Kaiser Wilhelm der Grosse. She at once
hoisted the (erman ensign and signalled us
to * Heave to, or I will fire,” This signal we
need hardly say was at once acknowledged
and acted on, as what can an unarmed

nger steamer do in such a case with the
lives of 1,600 or 1,700 people at stake ?
The following signalling then took place :—

“1. ' Lower away and heave overboard
all Jour wireless telegraph installation.’

**2. *Have you any women on board ?'

** 3. ‘ Dismiss, on account of your having
women and children on board.’

* 4, * Lower away and heave overboard
all your wireless telegraph installation.’
(Repeated.)

*5. * I have no further commands to your
captain.’

* During this signalling the cruiser re-
mained within 200 or 300 yards of us, and
after she had seen our wireless aerials, ote.,
thrown overboard she steamed away in a
southerly direction, much to the relief, we
are sure, of all who witnessed it. We needcd
no second bidding, and our good ship Arlanza
was at once put onm her course for Las
Palmas,

Wireless

Telegraphy

** A short description of our * enemy * will
be of interest.

“The Kaiser Wilhelin der Grosse was built
in 1897 at Stettin. She 15 14,349 tons gross,
626 ft. in length, 66 ft. beam, 39 ft. depth,
and has & speed of 22} knots, and belongs to
the North German Lloyd Company. As far
as we could make out, she appeared to be
armed with nine lﬂ-p-nundem, so we think
you will agree with us that we should stand
a very poor chance against such an enemy.

“ Las Palmas was reached at 7 a.m. on
August 17th, and here our commander at
once landed and reported the occurrence to
H.B.M. Consul ; by 9 a.m. the report was
telegraphed to the Admiralty at London,
also to the R.M.S.P. Company, and at
3 p.m., after leaving Las Palmas, we had
the satisfaction of knowing that our report
had been received. At noon we left the
Canaries, and meeting the British cruiser
Cornwall outside, the affair was reported to
her captain by semaphore. And as soon as
this was finished and we started on our
homeward run, a loud burst of cheering for
the captain and crew of the Cornwall came
from the hearte of all our passengers, and
we cannot help thinking that all on board
must have felt a great deal of satisfaction
and safety, knowing that a British man-of-
war wae within hail and always ready to
uphold her place as Mistreas of the Seas
We must mention that by 9 p.m., or say
seven hours after the wirelesa telegraph was
thrown overboard, a complete new set was
in place and in working order.”

A. thrilling narrative has been told of the
stopping of the UUnion-Castle liner Galician,
homeward bound from Cape Town, off the
Canary [slands by a (German cruiser, which
subsequently turned out to be the Kaiser
Wilkelm der Grosse.

At 2.45 p.m. on August 17th, in latituce
27° 30" N, longitude 18° 0" W, a black, ugly-
looking four-funnelled steamer came along-
side Hying the (ierman flag, and signalled to
the (Falician to stop at once and not to use
its wireless apparatus. The wireless -nperu-
tor, however, quickly sent out the ** 8.0.8."
algm! and had already sent the ﬁrat three
letters of the ship's name—" Gal "—when
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a second message came from the German
ship: “ Stop your wireless, We blow up
the bridge if another letter leaves.” Presently
a third vessel appeared in the distance. She
signalled that she was a German liner dis-
guised in the colours of the Union-Castle
line. The German cruiser was not satisfied,
but after the newcomer had hoisted the
German mercantile flag and given her name
she was allowed to proceed.

The cruiser then ordered the aeral of the
Galician to be lowered and the vessel ordered

to follow at full speed. At 3.16 p.m. the
un:'ler to stop was given. What followed may
be described in the words of 8 Morning Post
correspondent :—

“ The merchantman (i.e. the Kaiser
Wilhelm der (frosse) then sent a boat manned
by two officers and men, who destroyed the
wireless, then inspected ship’s papers,
mustered and inspected passengers and
crew, At 530 p.m. Germans left ship,
taking with them Lieutenant Deane, first-
class passenger, and Gunner C. Shearman,
third-class passenger, and ship’s papers and
documents, etc. At 540 p.m. we were
ordered to precede merchantman at full
speed and to steer 8. 25. Mag. ; at 6 p.m.
we received orders to keep all lighta extin-
guished and to have all effects belonging to
pas=engers and crew ready on deck and to

rovision all boats, and to have everything
in readiness for leaving the ship at daylight.
At 830 p.m. we were ordered to alter the
eourse to 8. 17 E. Mag. ; on which course
we continued until 3.40 a.m., August 16th,
when we received orders to steer 5. 465 W.
Mag. Merchantman throughout following
closely in our wake. At 5 a.m. the mer-
chantman sent the following message to
Captain Day : * I will not destroy your ship
on account of the women and children on
board. You are dismissed. Good-bye.’
To which the following reply was sent:
‘ To German Captain,— Most grateful thanks
from passengers and crew. Good-bye.’
Lat. 25.35 N., Long. (1) 17.20 W., the
merchantman then left us at full speed and
we turned ship and shaped a course for
Teneriffe.—Note ;: The German officers were
most courteous throughout.”

L E L

The wireless apparatus recently installed
on the Great Western Railway Company's
Irish steamers served a wuseful purpose.

A passenger travelling on the Night Boat
Express frum Paddington left a purse con-
tainin in a sleep compartment.
At thgunrd he haurdedmie steamer Saind
Fatrick, and when in mid-channel discovered
his loss. The chief steward suggeated that
a wireless message should be sent to Fish-
guard, which was done. On arrival at
Rosslare the passenger found that the station
master there had received an advice that
the purse had been found.
& - "

On July 11th the I'nvermore, belonging to
the Reid Newfoundland Company, went
ashore near Brigg Harbour, Labrador, and
is likely to become a total wreck. Her
cargo included supplies for the Canadian
Marconi Company’s stations along the coast,
and salvage operations are now in pro
A part of the supplies have been landed, and
it 1s anticipated that the vessel's 1} kilowatt

wireless installation will also be saved.
L ] * ]

When the Royal George was in the Gulf
of Bt. Lawrence bound for Montreal a
“808" call was received from the French
steamer Sacha on July 22nd. Her position
being ascertained, the captain of the Royal
(George at once ordered full steam ahead for
the point given, which waa just off St. Pierre,
Newfoundland. After proceeding for half
an bour, the Sacha signalled that she was
out of danger and that assistance was not
required. It transpired later that there had
been a serious fire on board, which, however,
the crew had been able to extinguish.
* * *

The following call letters have been
allotted by the Canadian Government . —
Bellona, VEP ; Besste Dollar, VFO.

L L *®

The Christopher, formerly owned by the
Booth Line, has been renamed Obuasi, and
sold to Elder Dempster & Co. The ecall
letters (MDD) will remain the same.

o L L

The Leopoldville, formerly owned by Cie.
Belge Martime du Congo, has been renamed
Abinsi, and sold to Elder Dempster & Co,
The call letters have been changed to MVP,

» * -

The wireless apparatus on the Eagle
(Bowring Bros. & Co,, Ld.) is now u"t;an
and controlled by the Marconi Wireless
Telegraph Company of Canada.

UNIVERSITY OF MICHIGAN
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General View of the 5t ﬂbrmbwy works of the
Societe Russe de Telegraphes et Telephones
sans Fil (Russian

| | ]
ESS TELEGRAPHY IN RUSSIA ‘
|

arconi Company)

The main building is on the leff of the (llusirafion with a new wing in which 15 located a

100 k.w. station on the right.

NE of the most promising countries
Ofur the development of wireless

enterprise 18 Russia, where progress
15 being watched with considerable interest.
Since the year 1900, when, thanks to the
encouragement and support accorded by the
]Jrl.-u-eut. Mimister of War, General Soukom-
inoff, wireless telegraphy obtained a footing
in the country, the general progress has been
steadily maintained.

During the past year the operations of
the Russian Company of Wireless Telegraphs
and Telephones, which has developed from
the early enterprise that was started fourteen
years ago, has shown substantially increased
revenue and profits. The company's pre-
mises have been considerably enlarged to
accommodate the increasing number of
employees in order to be able to deal with
the growing business,

Special attention has been paid by the
Russian Company to the installation of
high-power wireless telegraph stations for
commercial purposes. Information regard-
ing these stations has already been published
in The WireLEss WorLp, and there is at
the present moment little to add.

Instruments have been designed for the
automatic transmission as well as the

The wood working shops are seen in the centre.

automatic recording of messages, thus
enabling stations to increase to a large
extent their working capacity. Apart from
the installation of stations of high power, 1'[
is significant to note that in the cOmpany s
laboratories work is being continued in
connection with the construction of special
types of military and marine stations.

A great deal of attention has been paid
to the design of special types suitable for the
reqmrt'mf'ntr!- of the mercantile marine, and
in the near future a large field should be
apened up in this direction, for a new law is
under consideration to make it compulsory
for all passenger-carrying vessels to be
equipped with wireless telegraphy. It is
not difficult to foresee that wireless tele-
graphy will become an important line, and
1t is interesting to note that in Russia this
particular deve |n]'.rmf‘r|.t has received the
attention which it ought to receive, so that
before very long the possibility of adopting
wireless telephony for military, naval and
commercial purposes should become an
un.cumplln]md fact.

The Russian Wireless Company has for
gsome years now made substantial progress,
and the results of its operations last vear
supplement the favourable results in 1912,

UNIVERSITY OF MICHIGAN
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In that year it will be remembered the
Government placed large and important
orders with the company, both for the
erection of shore stations and the equipment
of the Russian marine. Thirty-six naval
ship stations were converted by the com-
pany, and among other developments in
1912 was the introduction of a special
type of light portable station for cavalry
use,

The company's works, of which we are
able to publish some photographs in this
183ue, are situated in one of the most beauti-
ful parts of St. Petersburg—on the Camero
Ostrov—about 2} miles from the centre of
the ecity. They are designed on broad
hygienic lines, and are magnificently
fqulpped Thr outlook in Russia generally
i8 & most promising one; she takes an
honourable place among the countries who
have adopted wireless telegraphy and have
contributed definitely to its advancement,

Up-to-date as she is, she intends to be still
more admirably eqmpped in the near future,
and a scheme of internal communication
has been under consideration by which the
central parts of the Empire will be con-
nected by wireless communication with
remote and sparsely inhabited regions.
Indeed, Russia presents favourable com-
ditions for the development of international
radio-telegraphy. Her situation between
Western Europe and the newly developing
countries of Asia along the shores of the
Pacific and Indian Oceans makes the
opening up of 8 wireless service a paramount
necessity, as by this means alone will it
be possible to connect the two great wireless
svstems of the Atlantic and the Pacific.
Furthermore, Russia, by being included
in the chainwork of communications, will

derive not only commercial prestige,
but a considerable revenue from transit
riates,

The Russian War Minister, General Soukomlinaff, inspecling parts of apparafus in one of

the shops of the Russian Company.

On his left is Mr. Balinski, and on his right Admiral

Bostram, Mr. Eisenstein and Mr. Adrian Simpson, Directors of the Company.

UNIVERSITY OF
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. The Drawing Office is seen al the lop of this page. Below 1s the Automatic Lathe Shop
Inset is a general view of the works showing the masis supporting aerials,
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Administrative Notes

Tue Minister of Communications, Pekin,
informed the Berne bureau on July Tth
that the Government of the
Republic of China had under
consideration a scheme for
; the establishment of wireleas
telegraph stations along the coast of China
for publhic service and for communication
with ships of all nations. Several stations,
he said, had already been erected in the
interior of the country, and three important
coast stations, at nton, Foochow and
Woosung, would be in operation in the near
future.

China.

L] ¥ *

CerTAIN owners of British steamships asked
for permission to equip their veascls with
apparatus for the reception
of signals only. It was con-
sidered by the Post Office
that such installations would
be useful in enabling commanders to receive
time signals and meteorological reports, and
the authoritiea therefore advised the Berne
Bureau of their intention to license such
stations for receiving purposes only. As
such stations would not interfere with the
wireless telegraph service, it was not neces-
sary to require them to be in charge of duly
qualified rators, and it was not intended
either to allot call signals to them.

The motor-driven lifeboats carried by
several large British passenger vessels have
been equipped with wireleas installations.
In addition to being used as lifeboats, these
vessels will be employed in foggy weather
a8 pilot boats for the liners to which they
belong and with which they will be in wire-
less communication. In view of the limited
range of these lifeboat stations, particulars
will not be published in the Nomenclature

elle, which will simply state the number
of lifeboats so equi carried by each liner.
The call letters will be the call letter of the
main Installation followed by a numeral.
Thus in the case of the dquitania, which
carries two lifeboats fitted with wireless,
the call letters of the lifeboat equipment
will be MSUI and MSUZ2.

Great
Britain.

As a result of the annexation of the 1sland
of Crete by Greece, the administration of
ports and telegraphs of Crete
ceases to be an independent
administration, and the ser-
vices are now directed from

Athens.
The station on board the cruiser Hells
has been allotted the call letters SZA.
[ ] . L]

A sERvICE giving warning of the passage of
cyclones has been organised, as an experi-
ment, on the east, north-west
and west coasts of Madagascar.

The warning telegram,
originating at the Observa-
tory at Antananarivo, will be sent out
at the even hours (except between 12
midnight and 6 a.m.) during the probable
continuance of cyclone in zone
within range of the stations. The warning
will be sent out alternately by the Dzaoudm
and Majunga stations in the case of a cyclone
affecting the region to the north-west of
Madagascar or the Mozambique Channel,
and alternately by the Dzaoudz and Diégo-
Suarez stations in the case of a cyclone
affecting the regions to the north-east and
east of Madagascar.

This telegram will be preceded and fol-
lowed by the warning signal — ———--—
— — — repeated at short intervals. 1f the
warning signal only is sent out it will indicate,
in the absence of precise information, that
there is reason to expect the passage of a
eyclone.

During the whole of this serviee, the
Dzaoudzi, Majunga,and Diégo-Suarez stations
will remain on the wateh, after the regular
hours of working, during the first quarter of
each hour, except betwesn 12.15 a.m. and
6 a.m.

Madagascar.

* ] &

The hours of attendance at Flinders
Island Radio station are now from 9 a.m. to
6 p.m., with no service on Sundays.

E L] .

The station at Quai du Rhin, Antwerp

(call letters OQR) will no longer maintain
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a permanent watch, but will be open

principally for the exchange of service
with incoming and outgoing Red

Star Line and Canadian Pacific steamers,

The wireless station at Grand Island, La.,
has been dismantled.
=

L L]

Tue Mexican Government have signified
their adhesion to the International Radiotele-
graph Convention, London,
1912, subject to the condition
that Mexican stations shall
transmit wireless telegramsa
originating on board ship or in inland towns
only when those towns to which telegrams are
ad , or in which they originate, are
connected by telegraph or telephone with
the coast stations ; or when wireless telegrama
sent to or from ships through the coast
station and addressed to or originating from
places abroad are carried overland by the
Mexican Federal lines. The Government
further reserves the right to refuse for the
time being wireless telegrams for express
delivery.

Mexico.

® * L
Argentine Republic—Faro Recslads (LID)
closed until further notice. Spain—Vigo
(EAV) reopened for general

Land Stations 1, hlic service. France ( West

o edd  Africa)—Tabou (FTA), on
the Ivory Coaat, temporarily

interrupted.  France. — Ajaccio T.B.F.
(FFA), Boulogne-sur-Mer T.8.F. (FFB),
Brest-Kerlaer (FFEK), Cherbourg T.8.F.
(FFC), Cros-de-Cagnes (FFG), Dunkirk
TS3.F. (FFD), Lorent TB8.F. (FFL),

Rochefort T.8.F. (FFR), and Ushant closed
to EEF]}HE correspondence. Austria.—Trieste
(OHT), S8ebenico (OHB), Castelnuovo (OHC)
will not communicate private wireless tele-
gmm until further notice (July 27th).

pain.—Soller coast station temporarily
interrupted owing to fire.

] . ]

Ox October 23rd there will come into
operation & new wireless law in Brazil which
provides that all Brazilian
ocean-going passenger veasels
over 300 tona (or 600 tons in

* the case of river vessels)
shall be equipped with wireless telegraph
installations. Cargo vessels having on board
J0 or more persons, including members
of the crew, must be similarly equipped.

Brazil.

The wireless telegraph installations must be
fitted by October 23rd, after which date

the harbour masters have received instruc-

tions to withhold clearance papers from

veasels not so equipped.
L, L] ®

Tue fourth wireless telegraph station in

British North Borneo will be at Kudat,

which stands on the shore of

;fi': Marudu Bay, instead of Lahad
Borneo. Datu. The call signal, VQD,

originally allotted to the

latter has been assigned to Kndat.

Disaster all but overtook the Anchor liner
California, when travelling recently from New
York to Glasgow. A dense fog was the chief
factor of the mishap. Without any warning
the vessel found herself on the rocks at Tory
Island, off the Donegal coast, and any who
are acquainted with the nature of the coast
line will appreciate the peril of her position.
Moreover, her passengers numbered some
thousand, and her crew was considerable.
Immediately she sent out wireless messages
for assistance, which were picked up by the
wireleas station at Malin Head, H.M.BS.
Hecla, and the torpedo-boat destroyers
patrolling the Ulster coast. These rushed
to the rescue, as well as the Donaldson liner
Cassandra. Bome difficulty was experienced
in finding the California owing to the fog.
But the torpedo-boat destroyer Lymz was
first on the scene, and by her searchlight
was able to locate the wrecked vessel and
to give assistance to the Cassandra to
approach her. Fortunately the sea was
calm, but there is always a certain amount
of risk in the transhipment of passengers
from one ship to another. In this case the
Cassandra lowered baskets, and took the
passengers up in them, and only in one
mﬂtu.né‘: didp mishap oceur. E_u illus-
tration of the confidence which a wireless
installation affords to the passengers when
they find themselves in such pernlous
plights is afforded by an account given of
the accident by one of the passengers. In
it he says: ** After the first shock of the
collision everybody came on deck, while
the captain gave the order for the boats to
be swung out. This was followed shortly
afterwards by the announcement, ‘ It will
not be necessary to lower the boats, vessels
are coming to take off the passengers.”

UNIVERSITY OF MICHIGAN
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HE Electrical World of New

I York has an article entitled * A
New Marconi Transatlantic
Service "' in its issue for August 29th.
This article 18 based upon the account
of the proposed additional transatlantic
service and the description of the Welsh
stations which appeared in the July number
of THe WirELEss WoRrLD. In commenting
editorially upon the proposed service, our
contemporary draws attention to some of
the troubles experienced in the early days
of long-distance wireless telegraphy, but
we think it does less than justice to the
achievements since 1908, and underrates
the permanent commercial value of the
results which have rewarded the patience,
courage, and foresight of Mr. Marconi and
his Company. The Electrical World speaks
of the present transatlantic wirelesa tele-
graph service as the " first regular night-time
wireless between the United States and
(ireat Britain.” The words which we have
italicised entirely misrepresent the character
of the service which, as the whole world
knows, has for years past carried on regular
commercial day and night wireless communi-
cation between the United Kingdom and
North America. This service has had a
potent influence. upon transatlantic tele-
graph rates, and its8 success forms the
justification for the larger service which
would have been in commercial operation
by this time had not the European war
intervened. So glaring, indeed, is this
misstatement that it discounts the further
“atriking fact” which our contemporary
discloses—namely, that eight vears after the
establishment of the service " no commercial
day and night service has been opened in
competition with the Atlantic cables.”
If that is so, it would be interesting to know
why Atlantic cable rates have been reduced

NOTES
OF THE MONTH

\__@_/-

from time to iime in the endeavour to bring
them within reach of the transatlantic
wireless rate.

* * .

A chance commentary in a colonial
journal on progress in the last century has
prompted Mr. Lovat Fraser to enumerate
some of the marvels which he has himself
witnessed in the last twenty years. His
conclusions are sufficient to make any man
who has reached forty pause and appreciate
the age in which he lives, for he will find
that in, say, the twenty years of his public
life he has lived longer than his father and at
least twice as long as his grandfather. Here
are a few of the triumphs civilisation has
achieved during that period : The invention
of tramway-cars, the evolution of the
bicycle, motor-cars, the first experniments
in glhding, the invention of wireless tele-
graphy, the invention of the dirigible,
monoplane, biplane, and waterplane, the
introduction of taxicabs and motor-omm-
bures in our streets, the invention of the
submarine and waterboats, radio-photo-
graphy, colour-photography, the kinemato-
graph, the gramophone, the telephone, the
opening of the Panama Canal, one of the
greatest engineering feats of the world,
and last, but by no means least, the inaugu-
ration of & great trans-oceanic wireless
Bervice.

Mr. Lovat Fraser recalls the coming of
Mr. Marconi to England in 1896, and a few
years later the stir that arose when the
public began to realise that it was possible
to talk through space. Now those that
first of all made bold to scoff have been
compelled to acknowledge the potency of
this great world-force, which to-day rules
over the wind, the waves, the hubbub of

commerce, and the noise of battle.
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The Press in New Zealand has heartily
welcomed the new regulations which require
that all vessels licensed to carry 50 or more
passengers shall be equipped with wireless
apparatus ; but in many circles the opinion
grevmlu that something should have been

one with regard to the safety of car
vessels and thut some sort of provision Eﬂra.t:u.sfﬂ,'r
have been made for the installation of
wireless on these ships, which at the same
time as they carry valuable cargoes to and
from the markets of the world carry
also 8 crew whose lives are waluable
to the Commonwealth, for these men are
brave and trusted citizens who, even from
the strictly commercial view, are
of wvaluable knowledge of seamanship
and cannot be easily replaced, and who,
furthermore, have wives and children or
other relatives dependent upon them. Their
lives are exposed to constant risk, whereas
such is not the case with the occasionsl

ger. It is generally believed that steps
will be taken to remedy this omission, and
there is every reason to hope that before
long a Bill will be which will ensure
that all wvessels, whether nger or
cargo, above a certain capacity shall be
fitted with this important safeguard.

L L L

The American Consul at Hong Kong has
drawn up an extremely interesting and
exhaustive report on the proposed telegraph
and telephone construction work in China,
which outlines the government's plans for
a comprehensive system of wireless tele-
graph stations. According to this report,
stations of various degrees of power have
already been established at points in the
north along the coast, and in the south
particularlv at Peking, Tientsin, Hankow,
Shanghai, Canton and Hoihaw. In Canton
the main station has been made the centre
of & series of twelve sub-stations in Kwang-
tung province, and a school for the in-
struction of operators has been established
at Canton. In Western China wvarious
stations have heen established under the
Board of War. Plans for much more com-
prehensive and powerful stations along the
coast, including Peking, Hankow, SBhanghai,
Swatow and Canton have been prepared.
The system, it is said, will have a
radius of 1,500 miles, and will include stations
at Kalgan, near the Siberian border, and on
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the Pratus Island shoals, about 600 miles
south of Hong Kong, where & station is
required for meteorological purposes and the
protection of shlppmg

i * L]

An interesting piece of scientific worck
of considerable practical importance was
recently underta in Australis—namely,
the correct determination of the longit
of Port Augusta. The operations were
carried out in co-operation with the Postal
and Telegraphic Department, a direct tele-
graphic communication being made between
the temporary wireless station at Port
Augusta and the Adelaide, Melbourne and
Sydney Observatories. According to the
plans arranged, signals were to be inter-
changed along this line every day of the
w»:ek ending .]’uljr 25th last, each station in
turn sending & series of clock ticks, which
were to be received and recorded on the
chronographs of each of the other three
stations. In addition, for the first time in
Australia, an attempt was to be made to
obtain the difference in lon,itude by means
of wireless signals, The Government Astro-
nome: of Melbourne promised to issue from
his clock at the Hallljmumﬂ Observatory a
series of signals lasting from 9.15 to 9.30
every evening, and these were to be received
at Sydney, Port Augusta, and, if possible,
Adelaide. The principle it was proposed to
adopt was that Ymuwn as the time vernier,
which is in operation at the Eiffel Tower in
Paris. The transm tting Jlock is to be rated
a0 a8 to gain about one second in each
minute, and the receiving stations note the
time of coincidence of the beats of thia clock
with those of their own. By this means a
series of comparisons can be obtained, the
error of each comparison not exceeding one-
fiftieth of a second of time. [If these signals
are succeasful, it is probable that this method
will become the universally adopted one for
future geodetic operations in Anatralia.

. . *

It is only two months ago that we pub-
lished in these pages the Admiralty’s
regulations relating to the enrolment of
wireless telegraph operators in the Royal
Naval Reserve. The response has been a
fine one, for as we were about to close
for press the announcement wus made that
no more wireless operators could be enrolled.

D
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Wireless Telegraphy and the War

Though all we made depart

The Old Commandments sfand !
“In patience keep your heart,

In strength l{ft up your hand."

18 playing in the great world-war

now being waged it is too early to
speak. Official reports from the field of
operations are silent concerning this new
arm of warfare, and it is perhaps better that
we follow this example of official reticence
and pass over for the time being the military
and strategic aspects of wireless telegraphy.
Previous campaigns have already demon-
strated the importance of wireless as a
factor in warfare on land and sea, and, even
in the case of aerial warfare, we can safely
assert that the adoption of wireless tele-
graphy has reached a standard hitherto
undreamt of. The thrilling despatches of
Sir John French, with their glowing tributes
to the work of the aviators, prompt us to
point out that information can be signalled
from aeroplanes by wireless telegraphy, and
to what extent this means haa been adopted
will be disclosed later.

Other aspects of the use of wireless tele-
graphy in the present war may be touched
upon without that feeling of restraint which
is natural in considering the military aspect.
One of these relates to the censoring of
wireless telegrams, and the action of the
United States Government in this connection
raises a new point in international law. On
the report that the German-owned stations
in the United States had been sending
information and instructions to German
ships at sea, President Wilson laid down a
new principle in the duty of neutrals. The
rule seems to have been understood hitherto
a8 prohibiting the use of the wireless on
neutral territory by one of the belligerents,
but it has not been extended to the operations
of private companies, which have stood on
the same footing as cable companies and land
telegraph lines.

Two protests were raised against the
sweeping censorship of wireless messages

O F the part which wireless telegraphy

RUDYARD KIPLING.

proposed by President Wilson, one by the
American Marconi Co. and the other by the
German Chargé d’Affaires at Washington.
The German case in the censorship contro-
versy was not strengthened by the discovery
that the Tuckerton Wireless Station, from
which the Germans hoped to get the censor-
ship removed, had not even got a licence,
and orders were therefore given for the
station to be closed. The Marconi protest
was in the following terms :

The Marconi Wireless Telegraph Co.
of America respectfully represents to the
Secretary of the Navy that it is receiv-
ing messages to be sent by wireless to
foreign countries ; that the censor of the
Navy Department assumes the right to
forbid the sending of certain of such
messages ; that this company is under the
ordinary duty of a forwarder of com-
munications when paid for; that we are
aware of no statute of the United States
or of any treaty or rule of international
law which justifies the intervention of a
(Government censor or the stoppage of this
company in sending messages in the
ordinary way.

We ask, therefore, to be referred to the
legal authority under which your depart-
ment assumes such right of cemsorship.
We wish to respect the policy of our own
Government, but when our corporate
rights and duty and the rights of the
public are involved, we must respect only
the law which governs the case,

Respectfully,
(Signed) Joux W. Grices,
President.
The outcome was that on September 3rd
Mr. W. J. Bryan, the Secretary of State,
aonounced that an agreement had been
reached whereby belligerent nations might
send and receive wireless messages. They
might use code or cipher, but the American
censor must be furnished with any code
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used. Great Britain and Germany acqyuiesced
in the agreement.
L " -

In view of the controversy that has arisen,
we publish below an extract from The Hague
Convention, 1907, which sets out the position
in respect of belligerents and neutral wireless
stations in land warfare :—

ArTicLE 3.—Belligerenta are also for-
bidden :—

(2) To instal on the territory of a
neutral Power a wireless telegraphy
station or any apparatus intended to
serve ag A means of communication
with belligerent forces on land or
8ea.

(6) To make use of any installation
of this kind established by them
before the war on the territory of the
neutral Power with an exclusively
military object and not already
opened for the service of public
mmﬂgﬂ.

ArticLE 8.—A neutral Power is not
bound to forbid or restrict the employment
on behalf of belligerents of telegraph or
telephone cables or of wireless telegraphy
apparatus, whether belonging to it or to
companies or to individuals.

ArticLE 9.—Every restrictive or pro-
hibitive measure taken by & neutral
Power with regard to the matters referred
to in Articles 7 and 8 must be applied
impartially to the belligerents. The
neutral Power shall ensure that the same
obligations are respected by companies
or individuals owning telegraph or tele-
phone cables or wireless telegraphy
apparatus.

The following extract from The Hague
Convention, 1907, respecting the Rights and
Duties of Neutral Powers in Maritime War
is also of interest :—

ArTicLE 5.—Belligerents are forbidden
to use neutral ports and waters as a base
of naval operations against their adver-
saries, and especially to instal their wire-
leas telegraphy stations or other apparatus
intended to serve as & means of communi-
cation with belligerent forces on land or
sea.

With so many countries engaged in the
war, it 18 but mnatural that international
telegraphic arrangements should be con-
siderably modified, and recent advices from

Berne indicate how far-reaching has been
the effect of the war upon radio-telegraphic
communication.

On  August lst the British postal
authorities advised Berne that wireless
telegraphy on board vessels in the territorial
waters round the British Isles would be
suspended, except, of course, in so far as
concerned British warships. Two days later
notification was made of the suspension of
telegraphic communication to and from the
United Kingdom and British Possessiona
and Protectorates, except in the case of
Government telegrams or (Government
wireless telegrams; but on August Hth a
further order was issued permitting the
transmission of public telegrams or wireless
telegrams in plain language at sender's
risk and subject to censorship—only on
condition, however, that such communica-
tions were worded either in English or in
French. The use of abbreviated telegraphic
addresses was not allowed.

Changes in many respects similar to those
mentioned above were notified to Berne by
the Government of the Union of South
Africa {August 4th and August Tth) and the
Government of the Commonwealth of Aus-
tralia (August 4th).

The French Government adopted like
measures (according to their notifications
dated August 3rd and August Gth), and
they undertook to accept for transmission
over their lines telegrams and wireless
telegrama for places in France, Algeria,
French Colonies and Protectorates.

By advice dated August 8th the Italian
Government admitted only in Italy and its
colonies private telegrams and wireless tele-
grams worded exclusively in plain languaie
in Italian, German, English, and French.
Abbreviated or cude address were not allowed
to be employed. Code or cypher was per-
mitted only in the case of official telegrams
or wireleas telegrams exchanged between
diplomatic or consular representatives and
their Governments, or between themselves.

On August 9th the Turkish Government
informed Berne that all telegrams to or from
Turkey had to be written in plain language
in Turkish, Arabie, or French.

Greece, on August 12th, reported the
suspension of wireless telegraphy on vessels
in Greek territorial waters.

The Swedish Government also issued an
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order prohibiting the use of wireless tele-
graphy on board vessels of belli
Powers within the radius of Swedish harbour
ATeas,

On September 11th it was announced
that the Cuban Government wireless tele-
graph installation at Havana had been
placed under & censorship similar to that
enforced in stations in the United States.

The Canadian Government Naval Depart-
ment ordered all wireless stations in Canada
not operated by the Government to be at
once completely dismantled.

L L L

Sensational stories, many of them either
baseless or exaggerations, have been current
regarding the activities of German spies in
this country and France, and needless to say
wireless has figured prominently in them.
One of the stories which went the round of
the daily Press was that the German pro-
prietor of & Paris hotel had been found
communicating with the enemy by means
of & wireless plant on the roof of the hotel,
and that he, along with his staff of German
waiters, had been promptly shot. The facts,
as told in the French newspapers, are that
the manager of the Hotel Astoria was
denounced as a spy, but that the wireless
plant was merely a toy, constructed by a
youth who was staying in the hotel. The
hotel manager was tried by court-martial,
and acquitted of the charge.

] * L ]

A case of alleged misuse of wireless was
investigated in the Dublin Court on Sep-
tember 17th, when Albert E. Archer, & young
man, 19 years of age, was charged with a
breach of the Wireless Telegraph Act, 1904,
by establishing at his father's house, at
Stillorgan, County Dublin, a wireless station
without having been granted a licence, and
with having worked the apparatus between
August 3rd and September Tth. It appeared
defendant applied for a licence some time
ago, but was refused. The wireless apparatus
was nevertheless erected by him, and he
discarded a warning from the Post Office in
London to dismantle the station. The
officials who ultimately removed the appa-
ratus found a book in the defendant’s
room which contained a record of a large
number of messages received. The defenca
was that Archer was simply learning
wireleas telegraphy, and the n:uFtar_',r nuthu-

rities stating they were satisfied that there
was no guilt on his part, he was discharged.

The possible use of indoor aerials has been
agitating several newspapers recently, and
ound expression in a guestion in the House
of Commons on mber 1Tth to the
Home Secretary, who was asked ** whether,
in view of the fact that with sufficiently long
horizontal wires placed quite close to the
ground wireless communication was quite
practicable, and masta could be dispensed
with, he would consider the advisability of
causing instructions to be given to the
skilled person whose duty it was to discover
and deal with wireless installations to search
for horizontal wireless installations in this
country.” Mr. McKenna replied that the
matter was in the hands of skilled persons,
who were well aware of the system.

L L

In capturing Herbertshohe the Australian
Naval rve performed a smart piece of
work which mll be particularly valuable, as
it deprives the Germans of the use of
another wireless telegraph station. It was
after 18 hours' fighting that the station fell,
and then it was found that the enemy had
damaged it sufficiently to put it out of action
for some time.

L] L ] =

Among the extracts from letters published
in the Press from those serving in the Navy
and Army are two from wireless operators.
In one of these Mr. T. Marsden, wireless
operator aboard his Majesty’s ship Gloucester,
writing to his mother at West Hartlepool,
gives an interesting account of a chase by
that vessel of the German warships Goeben

and Breslau.
The Glovucester, he says, opened fire upon
the Breslau, but her first shot fell short.

The Breslau replied with thirty shots, of
which only two took effect, two of the
Gloucester’s boats being smashed on their
davits. ** After the first shot our lads were
quite happy,” adds Mr. Marsden, * and they
kept firing as quickly as possible. One chap
nearly swallowed his chew of bacey when the
firat shot fell short. The next one he spat on
for luck, and it took half the Breslau's
funnel away. He repeated the operation
with the next shot, which cleared the
Breslau's quarter-deck and put her aft gun
out of action. Then he began to smile.”
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A Weybridge operator, describing his
experiences on board one of His Majesty's
vessels, in a letter to his nts which was
reproduced in the Surrey Herald, said
the instrument room, although small, was
fitted up to date, and everything was
“0.K." His ship had been chiefly used in
chasing Germans and convoying transports
across to France, but there had been nothing
particularly exciting. For the past few days
he had been transferred to the training ship
to await another hoat, and after the work
he had had he was not sorry for the change,
although he was desirous of doing his share.

L L L

After being in hiding since a date before
the war began, the German cruiser Emden
has just emerged from her retreat and is now
threatening the trade routes of the Indian
Ocean. Already she has captured and sunk
seven merchantmen, but now that her
whereabouts are known British cruisers are
in hot pursuit, and there is no doubt that
before long her wings will be clipped. The
wonder i8: How did she come by the
information necessary for her to carry out
this succeasful coup? The Naval Corres-
pondent of the Times suggests that she was
able to receive instructions from some
central authority, adding :—

** This is not improbable, for the sweep of
the wireleas messages from Nauen is wide.
It reaches the east cosst of America, and
therefore wvery likely touches at points
within a semi-circle which includes the West
Indies, the north coast of Brazil, the West
Coast of Africa as far south as Walfish Bay,
and the east coast to Lorenzo Marquez, and
right across the Indian Ocean to Rangoon.
If this assumption is correct, it would account
for the way in which the German raiders now
appear to be seeking this area from other
parts of the world. It would be natural for
them to do this if their communications
outside thiz radius had failed owing to the
destruction of wireless stations beyond the
Fatherland.

* The notion of the people in Berlin being
able to direct operations at such a distance is
almost uncanny. If they do 8o, no more
striking exhibition of the use of wireless in
naval war could well be i ined. We may
picture Yon Tirpitz in his office in Berlin.
He receives news of the situation in the Bay
of Bengal and realises the opportunity for a

little coup. There is & cruiser & few miles
away which has been carefully hidden until
some such chance presented itself. He calls
her up and gives information and orders.
The raider does the rest.”

But if Germany is in a ﬁnmitinu thus to
make use of her wireless, England is yet better
equipped for the purpose. She can send her
message over every sea and to the farthest
corners of the earth. If Admiral von
Tirpitz can sccomplish this from Berlin
our Admiralty can do the same from
Whitehall. Wireless can give the enemy
no unique advantage, though its innova-
tion has revolutionised the tactica of naval
belligerents.

War Sidelights.
The Germans made an aeral raid on
Antwerp, when they attem . without
success, to destroy the wirelesa telegraph

station.
. " "

Before leaving Brussels the Belgians blew
up the wireless station at Laeken.
[ L 3 L
When a thousand miles south of Cape
Leeuwin the Matatua picked up signals
made in code by a German warship to
several German merchantmen. The latter
afterwards declined to answer the Matalua's
calls.
* ™ =
The Board of Trade has been informed
that a very bright electric light is exhibited
nightly from the German wireless station at
Monrovia, the capital of Liberia, West
Africa. It 13 considered dangerous for ships,
as it may be taken for the light at Cape
Mesurado.
L L L
The mobilisation of the Swiss army has
had the effect of considerably depleting the
staff of the Berne Bureau, and in consequence
all publications other than those of extreme
urgency have been temporarily suspended.
The Journal Télégraphique will not appear
until the resumption of more normal con-
ditions, and the preparation and printing
of the Nomenclature of Radiotelegraph
Stations and the map of such stations has
been held up. In other respects, every effort
i8 being made to carry on the duties of the
Bureau.
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AN ATLANTIC LIFEBOAT.
ARINE enterprise has already been
responsible for the equipment of
ships’ lifeboats with wireless, but

now a voung naval architect of America,
Einar Sivard, Superintendent of the Welin
Marine Equipment Company, has devised a
vesse|l which he Llu1|n~u-:.prm tically |:|||.~1{ph:-|. ke
and incapable of e L}Hli-’lllu., m[hl,r:,ll‘ﬂnr gi.ﬂﬁf
|1| nn]g[ to L.ahr._ﬂ,ﬂi
the * Lundin Power Ii a'!uu:’r he i
to make a vovage across the Atlautm,
The present condition of navigation,
owing to the Euro-
pean war, will in [ =~
all probahility eause
him to postpone his
venture, but his
plan is to go by
way of Boston and
Halifax to Bt
John's, Newf{ound-
land. Thenece to
cross to Queenstown
and proceed along
the English coast
to London. Itis
anticipated that the
total trnip will oc-
CUpY something
over a month, acd
the open sea will
be navigated with-
In seventeen days.
The erew will consist
of five persons: Mr.
Sivard himself, who
will ecaptain the
undertaking; his
wife, Mrs. Signe
Holm Sivard. acting
in capacity as cook;
a4 navigator, a wire-
less operator, one engineer and one sailor,
This i3 the smallest of all craft to be fitted
with a wireless installation. It earries a
i-kw. Marconi set, specially designed for
this particular use. All the units are
mounted on one panel, so arranged as to
facilitate thework of installationand operating.
One extra break svstem type hand key is
supplied for table mounting. The transformer
consistsofa 120 cyele 220v olt motor seperator.
A volt transformer with a maximum power of
8,000 volts, condenser, oscillationtransformer,
aerial tuning inductance, break system

=0 uhﬂh alle i& }"t
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A Lundin Motor Lifeboat.
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hand key with reactance, aerial switch,
S-point wave-length switch, change-over
awitch, break system aerial switch, switches
for direct current and alternating current
lines, generating field and blowers, generator
field rheostat, automatic starter, direct and

él[,ernaﬁng eter, alternating

Ly
the ** Lunam wieho :

transmitting s
of between 50 and
100 miles.

The craft is unique
in form and design.
It has a length of

- 36, and a beam of

12 feet. It is built
of galvanised steel
with a water-tight
deck 6 inches above
the waterline. The
space between the
deck and bottom is
divided into nu-
merous watertight
compartments,
several of which
may become filled
without placing the
vessel in any danger
of capsizing. A steel
house, with water-
tight portholes,
doors and ventila-
tors encloses all but
a small part of the
boat fore and aft,
where short decks
are provided for the helmsman and outlook.

It has been proved that, with this type of
house, the boat is practically self-baling and
self-righting. Along the sides are fitted
massive fenders (bulwarks) of Balsa wood,
the lightest wood in existence, added with
a view to making the boat practically
unbreakable when lowered from a ship.

For power the vessel is equipped with a
32 horse - power four-eylinder standard
engine, and gasoline tanks with sufficient
supply capacity to enable her to remain for
many days at sea.

UNIVERSITY OF MICHIGAN
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ol : - warm, sending a
et arrius and badgering the poor
alutlon a.gent with questions.

My business was soon transacted. I sent
the committee the cheering words that
told them nothing short of a miracle could
get me to Bosshaven in time to lecture
that night, and then I ceased to worry, and
resigned myself to grim Fate and the
grimmer cigar which the train boy sold me.
A veritable wrecker is l:ha train boy. An
accident that lays the train out for half a
day is his fortune, because by some inscru-
table law of disaster a wreck never takes
place in & pleasant centre, and trains never
collide at a dining station. Here is some-
thing for our great thinkers to ponder
upon.

While 1 puffed tranguilly away at the
alleged cigar, I amused myself by watching
my fellow passengers. Presently one man
reached a long arm over the little crowd
clustered at the operator's window nnd
asked for a " blank telegrap

N
L

hic form,”
explaining that he wished “to send a
telegraphic dispatch ™ to his family.

Now, when a man speaks of a ™ tele-
graphic dispatch " I always wake up and
look at him, because the cumbersome
title is all at utter variance with the spirit
of the telegraph. It's too long. The use
of it betrays the man who has little use for
the telegraph. The more he uses the wire,
the shorter his terms. The more nearly
he can come to saying " msg ' the more
content he is. And he doesn’t call for a
" telegraphic form,” he asks for a blank,
black or red, as the case may be. And he
never telegraphs anybody. He wires them.
He doesn’'t explain to the operator what
he wanta to do with the blank. Presumably
he wants to write a message. And as for

Telegram

“ferred to wn that " msg,”
- i 18 intended, the
‘:hes to know—
han you want
bl Al LJHE,J]

oy irutrl:hl!d this passenger write his
** telegraphic dispatch.” First he asked the
operator :

*“ What day of the month is this ? "

There was nothing unusual in that. All
men ask that. It is the opening line in
the regular formula of sending & ** msg.”
You may know what date it is before enterin
the office, you may even have it impmﬂeg
on your mind by having a note fall due
on that day, but the moment you poise
your pencil over the blank, the date flies
from your mind like the toothache from a
dentist’s stairway. So when the man
asked, * What day of the month is this 7 ™
1 was not surprised. | courteously answered
him a8 & cover to approaching his position,
but he did not believe me. He repeated
his question, and made the operator answer.
Then I knew he was very new at it.

He was a tall man, with long hair and a
thin neck. He had a nervous way of
licking his lips and then smacking them as
though the ghost of & good breakfast still
lingered about them. His pantaloons were
just about as much too short as his hair was
too long, and he wore & shawl. That
settled him. He spoiled three blanks
before he got a * telegraphic dispatch ™
written to suit him. But even that s not
very uncommon. A man always uses
stationery more extravagantly in another
man's office than he does at home. Then
he wrote every word in the body of the
dispatch carefully and distinctly, but
scrambled hurriedly over the ad B8
if everybody knew that as well as he did,
and dashed off his own signature in a blind
letter style as though his name was as
familiar to the operator as it was to his own
family.

But even th'w is not uncommon. A man
will  write '["unningham 850 thﬂ.t. no

. H:nrlnrrd frem the Swnset Mrgazine.



Tae WireLEss WoRrLD

456

expert under the skies will tell whether it
wasa Covington, or Carrington, or Cummagen,
or Carrenton, and when the operator
pointa to it and asks, “ What is this ?
the writer will stare at him in blank amaze-
ment for a moment, and then answer,
** Why, that’s my name ! "

“ Well, yes, I know that,"” the operator
will say, * but what is your name 1 "

Then the man will gasp for breath and
catch hold of the desk to keep himself from
falling, and finally shout, ** Why, Cunning-
ham, of course!” and look pityingly upon
the operator, and then glance about the room
with & pained, shocked expression, as one
who would say :

* Gentlemen, you may not believe it,
and I do not blame you, but heaven 18 my
witness—here is 8 man who does not know
that my name is Cunningham ! "

Well, my tall man with the thin neck got
along a little better than that, when he
handed the operator the following explicit
Message |
Mrs. Sarah A. Follinsbee, Dallas Centre,

Towa !

My Dear Wire,—I left the city early
this morning after eating breakfast with
Professor Morton, & live man 1in the tem-
perance cause. | expected to eat dinner
with you at home. But we were delayed
by a terrible railroad accident on the
raillroad, and I narrowly escaped
being killed ; one passenger was terribly
mangled, and has since died, but I am
alive. The conductor says I cannot make
connection so as to come to Dallas Centre
thia morning, but [ can get there by
eight o’clock this evening. I hate to
disappoint you, but cannot help it.
With love to mother and the children,
I am your loving husbhand,

Rocer K. FoLLiNsBEE.

The operator read it, smiled, and said :

“You can save considerable expense
and tell all that is really necessary, I presume,
by shortening this message down to ten
words. We have no wire directly into
Dallas, and will have to send this message
part of the way over another line, which
adds largely to the cost of transmission.
Shall I shorten this for you 7

“No: oh, no," the man with the shawl
replied. “ I'll fix it myself. Ten words,
vou say ?

“ Yes, sir.”

The tall man with the short pantaloona
went back to the desk with his message.
It was a stunner, for a fact, and the &nan
heaved a despairing sigh as he prepared to
boil his letter du%lm gtﬂ ten Emrds.. He
scratched and sighed, and read the dispatch
over and over again. Occasionally he would
hold it from him at arm’s length after making
an erasure, to get at the general effect. At
last he came to the window and said :

** Here is the telegraphic dispatch to my
wife. I have not been able to condense it
into ten words, and do not see how it can
be done without garbling the sense of the
dispatch, but if you can do it, you will
oblige me greatly, as I do not wish to incur
any really unnecessary expense.”

And with that he handed the operator the
following expunged edition of his original
message :

Mrs. Sarah A. Follinsbee :

My Dear Wire,—I left the city—this
morning after eating—Prof. Morton alive
—cause | expected to eat—you at home,
But we were delayed by a terrible railroad
accident on the railroad I—being killed—
terribl- mangle and since died ; but I am
—the conductor—I eannot—come to
Dallas Centre—but I can—I hate—mother
and the children.

Your loving husband,
Rocer K. FoLLINSBEE.

The operator smiled once more, and
made & few quick dashes with his pencil,
and without adding or changing a letter
in the original message, cut it down to ita
very sinews, as follows :

Sarah A. Follinsbee, Dallas Centre, Iowa :
Left city smorning; delayed by acci-
dent ; all right ; home sevening.

* There, that is all right,” he said in the
cheery magnetic way these operators have.
* Fifty cents, sir—saves you several dollars,
gir. That's right, thank youn.”

And the man with the thin neck and long
hair stared at the operator. Then a1 he
went away, | heard him whispering softly to
himself :

" 8'follnbee —clish'n smorning — d'layed
baxident — mall right — home safternoon.
Rﬂg.“

And I knew that he was practising l'is
lesson, and had * caught on.”

UNIVERSITY OF MICHIGAN
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Wireless Telegraphy in Turkey

The Ok Meidan Station

when the thoughts of war are upper- including Scutari and Kadikeui. But the
most in men's minds, and the part principal parts of this great agglomeration

ITiuuppmpriatetﬂn'mll.atthia moment, and along the shores of the Bosphorus,
played by wireless telegraphy is not without are Stamboul, the name specially applied

interest, the notable to the portionsouth
achievements of a - T TR of the Golden Horn
station during the . of the ecity, Galata
late Balkan war. | and Pera. Galata
The station to l | is the chief business
which we refer is centre of the city,
the well-known Ok { the seat of banks,
Meidan wireless : post offices, steam-
telegraph  station l ship offices, ete.

near the capital of . Pera is the principal
the Ottoman residential quarter
Empire. We have of the European
already recorded in | communities settled
these columns how | . in Constantinople,
a portable 1} kw. | i where the foreign
Marconi station | e Embassies congre-
shut up in Adrian- | i gate, and the
ople with the be- r fashionable shops

leagured garrison, | \ and hotels are
effectively  main- n found. The city is
tained communi- -[' | styled Constantin-
cation with 0Ok . ople to tuate
Meidan station and . . 1.'|I:l1 Ilnn]::rpl:f its
thus foiled the e founder— Constan-
enemy's attempts | & _ , tine the Great—
to destroy commun- Wi im .+| and in respect of

influence over the
course of human
affairs 1t has very
few rivals.

The wireless
station 18 at Ok
Meidan, which
stands upon a high

ication between the
gallant troops in
the invested city
and Government at
the ecapital. So
full of interest is
the centre in which
the station has been

tt;l Tld"lllﬂt H hrll.*lf Consfanfinople Wireless Sfafion. View showing ]I}'Il-:ll- ,t}'!!::_] fﬂI'HEHd
reference to 1t will  oontral mast 250 f1. high. Engine room gear in ©f the iolden Horn,
afford a clearer  small building on right. Receiving room and about two milesina
understanding of operafors’ guarfers on lefl. direct line from the

the character and city. Translated
impertance of the equipment described here.  literally, Ok Meidan means © Arrow Field,”

For all intents and purposes Constanti- and it 18 said to derive its name from a
nople is now a collection of towns and villages  former Sultan of Turkey who used it as a
situated on both sides of the Golden Horm  ground for the practice of his favounte

UNIVERSITY OF MICHIGAN
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pastime—archery. Approaching Constanti-
nople from the wireless station the sight
forms an indelible impression upon the
memory, for in this city, which, with its
suburbs, boasts of a population estimated
at three-quarters of a million, every type
of "human kind may be seen, every type
of human tongue be heard. Eastern and
Western architecture blend in a wonderful
blaze of colour, and the mosques springing
up here and there
—with their needle
minarets—add to
the picturesqueness
of the scene. Nor
are the inhabitants
less interesting,
The total popu-
lation of the city
and distriet is
estimated at three
quarters of a
million, and practi-
cally every nation-
ality is represented
in this cosmopolitan
centre.

The majority of
the inhabitants are
excellent linguists,
and it is & common
thing to come
across people who
are equally pro-
ficient in Turkish,
GGreek, French and,
perhaps, German,
Italian or English.
Most of the children
of the English
colony arein charge
of Greek nurses,
and it is customary
to hear these chil-
dren converse as
fluently in Greek as in the native tongue of
their parents. A pleasing trait in the
character of the Turk is his hospitality,
and visitors to Galata Tower are invariably
entertained by the officials to some
* Turkish delight ™" and a cigarette. Even
in business houses it is common to regale
callers with a cup of coffee and a cigarette,
so that the traveller who makes a number
of calls in the course of the day has been

The Swilchboard alt Ok Meidan Slalion.

well supplied with this favourite Turkish
beverage.

The wireless station at Constantinople
is a powerful one, and could get in touch
with & station as far distant as Cairo. It
was built by the Marconi Company in 1911
for the Turkish Government, and it is
operated by the Turkish Navy. The station
has a working range of 1,000 kilometers
over land and water with vessels of the
Turkish Navy, and
the installation is
arranged to tune in
transmission to any
wave between GO0
and 2,000 meters.
The aerial s
supported by a
main mast of 250 ft.
in height. The
prime mMOVeTr con-
sists of a b5 h.p.
oil machine driving
direct a 42 k.w.
continuous current
dynamo. This set
supplies the elec-
trical energy re-
quired for running
the motor gener-
ators, charging the
accumulators, or
lighting. The
motor generator set
drives a disc dis-
charger which is
mounted on the
same bed. The ac-
cumulator batterv
consists of 60 cells of
900 amp. capacity
at three-hour rate.
In conjunction with
the transformer is a
suitable air-cooled
iton core, primary inductance, which is
protected against injurious induced effects
from high frequency by air-core protecting
chokes,

The manipulating gear consists of a
Morse key actuating a high-tension relay
key. A magnetic detector multiple tuner
and valve receiver are provided for the
reception of all waves between 100 and 2,500
meters, A tuner permits of the instrument

Original from
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being set at any pre-arranged wave-
length to be reeeived, and is,
moreover, provided with a change
switch to permit of the instan-
taneous change of the circuit from
a highlv-syntonised tuned condition
to an untuned condition for stand-
ing by. By reason of its robust
nature the magnetic detector can
be permanently connected to the
transmitting aerial. There is also
a valve receiver. In addition to
the 20 k.w. land station, the Marconi
Company have fitted various war
vessels of the Turkish Navy with
3 k.w. sets. These are designed
for a working range

The high-speed verfical oil engine coupled fo

42 k.w. dynamo.

of 600 kilometers
over water, with
the land station
and to transmit
A0, B0 and SN
meters, and In
reception  to  all
waves between 100
and 2,500 meters,
The wmotor-gener-
ator combination
comprises a contin.
uous current motor
mounted on a bed,
and direct coupled
to an alternating
current generator.
The motor takes

its power from the
continuous current

supply, and
furmishes mechani-
cal power to the
alternator sufficient
for an output of
3 k.w. at 300 volts,
J00 cycles. The
combination is
coupled to a syn-
chronous disc dis-
charger mounted
on the same bed.
The discharger pro-
duces a musical
note, enabling the
transmitting signals
to be distinguished
from atmospheric
disturbances when
received in  the
telephone at the

- e .
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A view af the Transmiliing Room showing the hiph-fension gear.

corresponding
station.

Another type of vessel
equipped with Marconi
apparatus for the Turkish
Navy are destroyers, on
which 1} k.w. sets are
used. These installations
provide for a working
range of 200 kilometers,
and tuned in transmission
to  waves of 300,
450 and 600 meters,
and in reception to
waves between 100 and
2,500 meters,
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Practical Hints for Amateurs.

A Lakeland Station.

By W. K. ALFORD.

HE station illustrated on p. 460
has been at work for two years, and
the results obtained are excellent.

Instead of describing minutely each piece
of apparatus used, [ propose to delineate
broadly each factor which 1 think contri-
hutes to the success of the station.

The aerial is triangular in plan, supported
at the corners by a 20-ft. pole on a house,
& 00-ft. pole, and a tree respectively. The
main section, which is 140 feet in length, is
of the 4-wire cage type, the wires (3/19
phosphor bronze) being kept apart by 4-ft.
hoops. This type of serial is found ex-
tremely steady in high winds.

Three large strain insulators are used at
each corner, but [ suspect that even these
leak ahghtl;f when wet. Curiously, insula-
tion seems the last thing many amateurs
think of when erecting an aerial, which is
shown by the large number of aerials one
sees bearing microscopic bobbin insulators.

Another very important point about
aerials is the spacing of the wires. I have
found that the efficiency when the wires are
3 feet apart is quite 30 per cent. more than
when they are 1 foot or less. This point
has been clearly discussed in the instruction
columns of THE WireLEss WorLD.

With regard to the transmitting apparatus,
the prime mover is & 1 h.p. gas engine
driving a 35 volt 12 amp. dynamo, charging
a set of 14 cells, which are used for lighting
as well as .-auppl:,'mg power to & 10 in. Apps
coil used for transmission.

A mercury turbine break is employed,
which is driven at a high speed by a Pelton
wheel from the water supply. This gives a
spark-frequency of about 200.

A set of 9 leyden jars are used as a con-
denser battery, and are quite successful.

The inductance is of the spider-web type,
and the spark-gap is of the “ twin " type,
which keeps very cool under continuouns
working. It may be of value to some who
are troubled with the fumes of the discharge
to know that oil of turpentine readily
absorbs the ozone, and a small prece of news-
paper moistened with it will soon set
matters right. Communication is daily
established with the station of Mr. J. W.
Shepherd at Sedbergh, 11 miles distant.

The waves of both stations are sharply
tuned to about 23 o.m.

The receiving apparatus has become
rather involved owing to the number of
change-over switches, etc., used for bringing
in different pieces of apparatus, but broadly
it consists of the following : Three jiggers
for wawves, 0-600, 600-3,000, 3,000-9000
meétres, The secondaries are wound to suit
each range of wave-lengths respectively.

The detectors used are zincite-hornite and
zincite-tellurium, both with battery and
potentiometer.

A valve 18 used as a stand-by, but its
sensitiveness is inferior to either of the
above mentioned.

During transmission the top crystal of
the detector is slightly raised in a vertical
plane by a pivot arrangement, and when it
15 desired to receive it is allowed to fall
back gently, when precisely the same parts
of each erystal are brought into contact
again. This is the best way of preserving
the sensitiveness of a crystal detector I have
found yet.

The farthest station heard is Glace Bay,
always after 10 p.m.

Next is Ingdé Radio in Norway, which is
over 2,000 miles distant. Most of the larger
coast stations of Europe come in very well.
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HOW TO MAKE A VARIABLE
Hn .. CGNDEHSEIL' GSKD
By J. H. R. HANNING.

AKE two strips of brass curtain
rod, one being of about 1 inch inside
diameter and the other about } inch
or § inch. It will be noticed that these
curtain rods are not solid brass, but iron
covered with thin brass sheet ; but this will
not alter the value of the condenser. Then
make a strong wooden base at least 1} inches
thick and 5 inr]'ms_'_aqunm. Into this hx

Tre WirgrLess WoRrLD

Then drill two holes in the top of (B) and
make a wire loop to pass through these
holes for the purpose of hanging the rod.
All that remains now is the shding up and
down of (B) into (A), which can be quite
easily arranged. A piece of string is attached
to the wire loop and carried up to the ceiling,
over a pulley, and brought down again to
a weight (W) to support (B) when in mid-air.
To get the best effects it will be found
advisable to put an insulator between the
loop of (B) and the pulley—a piece of india-

rubber, for instance The next thing to

Mr. Alford’ s Station.

the larger of the two rods (A) by making a
hole about 4 inch deep to fit the rod, and
secure it with sealing wax (0), which will
help to insulate it. In order to make the
insulation of this rod (A) more perfect, the
instrument should be placed on a piece of
glass,

Next, take the smaller rod (B) and paste
round i1t several thicknesses of paraffin-
waxed paper from top to bottom, so as to
prevent any contact between the two rods,

do is to solder a terminal (T,) to the top of
(A) and another (T,) to the top of (B), from
which terminals the wires may be led off to
the instruments.

Curtain rod strips and the pulley, etc.,
may be purchased at any ironmonger’s at

little cost.

I have found one of these condensers
a very efficient  instrument, and,
although roughly made, it serves its purpose
well,
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AN AMATEUR RECEIVING
STATION.
By W. ISON.
HE receiving station shown in the
I photograph has recently been erected
at my house in Watford. I have at
present no transmitting apparatus as I have

Design for Variable Condenser (p. 460).

so far devoted all my spare time to experi-
menting with the receiving apparatus.

I have tried several forms of aerial, but
| find my present one quite good. It.is of
the “T" form, and consists of two No, 18
hard-drawn, bare copper wire, 72 feet long
and 7 feet apart, suspended between a pole
43 feet high and a chimney about 40 feet
high, and, of course, insulated. I lead down
one wire from the centre of each and jomn
them at the window of my reeeiving room

See arficle on p. 460,
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on the first floor to a length of insulated
electrolier wire, and thence to the instru-
ments, Between the leading-in wire and
the instruments I have fixed a lightning
arrester, which 15 of two plates of sheet
brass, one serrated to make a spark gap and
earthed.

The three coils shown at the top in the
accompanving illustration and the bottom
coil are switched in front of the main
inductance as required by means of the
upper S-way switch. They are wound with
No. 28 enamelled copper wire, three of them,
on 2iinch wooden cylinders, the bottom
one on a hollow ecardboard tube. The
inductance 18 wound with similar wire,
being 18 inches long by 4 inches in diameter.
It has two sliders, but I am now fitting a
third. [ also use a blocking and a variable
condenser. These are made up of half-
plate negatives interleaved with tinfoil, the
variable plates being of brassfoil and fitted
up in neat boxes ol 3-ply wood. The centre
board holds five detectors, two silicon and
gold, two silicon and brass, and one zincite
and horaite. 1 am constantly changing
these to other crystals by way of expen-
ment, keeping a number of cups for the
purpose. They are controlled by a five-
point bell switch.

The telephones with head-gear are wound
to 1,000 ohms vach. I use two plugs, one
for one set of headgear and the other with
an adaptable plug for two sets for visitors’
use. | find practically no difference
whether the separate sets of 'phones are
used in series or parallel, and such is the
power of the signals that 1 have had as many
as three sets of double head-gear in use at
one time. By the side of the instrument 15 a
bell push connecting with a buzzer buried in
a box in the roof. This I use for testing
the detectors, and find it exceedingly useful.
It gives a note exactly like Eiffel. I have
also fitted a Morse key to the same circuit
and use it for teaching myself Morse. I may
say that by using the loading coils and
variable condenser 1 can cut out practically
any station. The signals generally are very
strong, some being so strong that I tone them
down. | am able to get all the principal
stations, though I confess that my knowledge
of Morse is at present so limited that I have
to rely upon my more expert friends to
identify some of them for me. (M course,
such stations as Parie, Norddeich, Madrid,
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Poldhu, ete., are easily identified, but I get
numerous other stations of all wave-lengths
and notes that 1 cannot place, and it may
be that my range is considerably greater
than I imagine.

| have experienced great interference from
the buzzing of the alternators at the town
power station, and sometimes, particularly
on Sundays, when they are working on a
light load, it is almost impossible to hear some
of the signals. [ found it possible to tone

Tue Wmm.naa WorLD

them down by cutting out my blocking
condenser and holding my hand on the brass
rod slider. 1 have now, huﬁut r, found that
IJJ. putting off the main switch in my
lighting circuit I can cut them out alto-
gether. Unfortunately this also puts me in
darkness, so that the remedy is as bad as
the disease. -

My earth wire is carried round the skirting
board in my workshop to the water pipe
supplving my photographic developing sink.

=

Mr. Ison's Receiving Stafion at Walford,
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THE AMATEUR HANDYMAN.

Instrument Design.
By Harry TrosseLL.

N too many cases, [ fear, amateurs

are prepared to sacrifice efficiency

m  their instruments for the sake of
appearance. In making an inductance for
my station [ have attempted to avoid this
error and the result is an instrument which
works efficiently without being ungainly
in appearance.

Both primary and eecondury are wound
on cardboard tubes, the primary wire being
24 gauge enamelled, and the secondary
36 D.C.C. A radial type contact is provided
on the primary and a brass strip slider on
the secondary. The primary winding reaches
within % in. of each end of the tube, and
over this % in. space are tightly drawn two
aluminium bands, which hold the coil in
ita “ eradle.” The curved piece holding the
outside end of secondary slider rod is ecut
from 4% in. teak, likewise the end-pieces
for primary. The secondary slider rod is
} in. by § in. oak slotted to drop over the
curved arm on the outer end ; at the other
end a single screw passes through the end
of the pnmary tube. This tube, by the
way, 18 an old dry cell case, first covered
with a scarlet cloth, mimilar to American
cloth. All raw cardboard edges and margins
are covered with the same material,

Constructing a Loose Coupler.
By A. L. Mecson.

HE loose coupler described was
designed to take up a minimum of
space on the wireless table without

sacrificing any of its efficiency. Maost
o DD$DE’
DG DE} DD e GE}
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- the side pieces 9 in. by 6 in. by §
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instruments of this class have long baze
boards principally used for supporting the
gliding rods of the secondary and taking
up & lot of extra space.

The woodwork is baywood; the base
measures 10} in. by 7§ in. by # in. thick,
in. thick,
the end pieces 6 in. by 6 in. by § in., and the
top, 9} in. by T} in. In the front piece
a circular hole is eut slightly larger than the
diameter of the secondary tube. All the
woodwork is either french polished or
stained and varnished. The primary tube
is mounted by glueing & round piece of
wood into the back end; the wood 1s then
acrewed to end piece of casing.

No sliding contacts are used, these being
unsatisfactory owing to bad contacts, lack
of quick adjustment, ete,

|
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The primary has 220 turns of 24-gauge
enamelled copper wire wound on & card-
board drum B in. long and 5% in. diameter
on the units and tenths system, as follows:—
Measure off 1§ in. from left hand end of
tube and insert & small round head brass
screw, to which fasten the wire for winding
the coil; then take two turns of wire round
the drum and insert a small nail part way
into tube close up against the turn of wire,
Take one turn of wire round the nail, then
withdraw the nail. This leaves a loop
which should be bent up at right angles
to tube, continue winding in this way until
there are ten loops, one to every other turn
of wire. The loops should not be exactly

E
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in line, as it would be too difficult to solder
the wires on, leading to the studs. Now
wind 20 turns of wire and make another
loop, and so on to end of winding; these
latter can be all in line. On the side of th-:
casing a piece of ebonite 7 in. by 3§ in. is
screwed, and on this the studs and switches
are muunt-f'l:l The studs are made from
1% . cheese head brass secrews with the
slots turned out. Ten studs for the tenths
and eleven studs for the units. The shanks
are lit part way up with a fine saw.

A wire 18 now fastened to the small serew
at beginning of winding and taken to the

first stud of the left hand set. After the
enamel has been scraped off the wire is
pushed in the slit in shank of stud, which
is then pinched tight together; the last
loop of the first section is lead to the first
stud of the right hand set, and the remaining
loops to the other studs of the right hand set.

A wire is taken from the left hand switch
to a terminal on the top of the coil for
connection to aerial, and a wire from the
right hand switch is taken to another
terminal for earth connection.

The tube for the secondary coil measures
74 in. by 4} in,, and at the front end is
attached a piece of ebonite, 6 in. by 6 in. by
} in. thick, and on this a switch is meunted
for the secondary tappings.

The tube is wound for a length of seven
inches with 29-gauge single silk covered

wire and a tapping taken every inch.
After winding an inch prick a small hole
through the tube, then make a loop about
an inch long by twisting the wire, and pass
it through the hole. Continue this method
to end of coll, then take wires from the end
of each stud and pass them through each
of the loops which project inside the tube,
and after pulling tight they should be
soldered. A wire should be attached to
the back of each stud before the secondary
tube is attached to the ebonite front.

The method used for sliding the secondary
in and out of primary tube ensures a very
sweet movement and is as follows :—Two
brass tubes, %, in. inside diameter and 8 in.
long are fixed in the case, as shown in sketch,
turned brass flanges being fitted at one end
of each and a wood screw soldered in the
other end. These tubes are lined with
felt or box ecloth in the following way.
A strip of felt is cut about three times as
wide as inside diameter of tube and, say,
two inches longer; one end of this strip
should be cut to a point, then after glueing
one side of the felt a wire 1s passed through
the tube and hooked on to the pointed end
of the felt. On drawing the wire in the
felt follows and will be found to ecoil round
the inside of tube perfectly, Two silver steel
rodds o7 in. diameter have soldered on their
ends two brass flanges as shown in sketch,
leaving about ? in. projecting, this part
being tapped 4 in. These rods will be
found to fit the felt-lined brass rods per-
fectly, being fairly tight and vet easy to
adjust, especially if they are first rubbed
with a little french chalk. The rods are
then bolted on to the corners of the ebonite
on front of secondary tube.

A handle is fixed on ebonite front of
secondary coil, as shown in the photograph,
for moving the coil in or out. If all the
metal parts are nickel-plated it gives the
coil a very good appearance,

The wireless station at Nauru has been
destroved.

[Nauru is a German island in the Pacific,
and the wireless station now destroyed is
believed to have been Germany’s last, out-
«ile Europe. |
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Among the Wireless Societies

In normal times, all the amateur wireless societies would be in full swing.

From inquiries

made among the societies we learn that many of them will continue to hold their meetings

as usual, while with regard to others the only change is that the meetings

will be less frequent

than they would have been but for the war. A summary of the forthcoming arrangements

appears below,

Barnsley.—Morse code practice 18 among
the chief features of the meetings of the
Barnsley Amateur Wireless Association,
which will continue as usual. At the
October meeting the programme for the
ensuing session will be d and the
Hon. 8ec., Mr. G. W. Wiggleaworth, will giﬂs
a short paper entitled ** Various Combina-
tions of Crystals.”

L L L

Birmingham,—The next meeting of the
Birmingham Wireless Association, which
has now been amalgamated with the Scien-
tific Society of the Midland Institute, will be
held on Wedneaday, October Tth, when Mr.
H. W. H. Darlaston will deliver his Presi-
dential Address. To this meeting all mem-
bers, and particularly intending members,
are invited.

. * *

Derby.—The meatinfn of the Derby
Wireleas Club will be held every Wednesday
evening a8 usual in the Mechanics’ Institu-
tion. The club intends to direct ita atten-
tion mainly to scientific and electrical
subjects, although, of course, wireless will
not be lost sight of. No programme of
meetings is being issued, but a notice will be
posted up in the club room each week,
advising members of the subject under dis-
cussion at each meeting.
* . .

Dublin.—A meeting of the Dublin Wire-
less Club was held on September 2nd, when
it was decided to suspend for the time being
the meetings of the club, owing to the war.
Occasional gatherings will be held from time
to time, however, so that the members may
keep in touch with one another. [t has
been agreed to abandon the club’s county
wireless station at 3t. Pancras, Terenure,

L L L

Halifax.—An interesting programme of
weekly meetings had been arranged for the
Halifax and District Amateur Wireless
Association, but a change has since been

made, and the meetings will be held monthly.
Among the subjects of papers are ** Elemen-
tary Wireless Telegraphy,” * Induction,”
“ Aerials,” * Condensers and Capacity,” ete.
Buzzer practice, which has hitherto found so
much favour with the members, will be
continued. It is also proposed to hold a
series of competitions.
L L] L

Liverpool.— The war has naturally im-
posed some restriction upon the activities
of the Liverpool and District Amateur
Wireless Association, and instead of the
usual weekly meetings there will be fort-
nightly gatherings on alternate Thursdays.
A " progressive ' series of wireless atudies
* from the beginning,” as Mr. Frith, the
energetic Hon. Sec., informs us, has been
arranged, and this, with Morse code practice,
will comprise the programme. There will
also be special lectures on the construction
of wireless apparatus. MecGhee's Creamery
Café, 66 Whitechapel, Liverpool, is the
meeting place.

* L »

London.—Up to the moment of going to
press we had been unable to obtain definite
information regarding the sessional arrange-
ments of the Wireless Society of London,
We were advised that a special meeting of
the committee would be held during the last
week in September or the first week in
October to consider this question. The
original intention was to open the 1914-1915
session with a meeting at the Institution of
Electrical Engineers on Tuesday, October
27th, but whether or not this will now be
held remains for the decision of the com-

mittee.
™ " "

Newcastle-on-Tyne.—Mr. N. M. Drys-
dale gave an interesting lecture on ** Detec-
tors * before the Newcastle-on-Tyne Wire-
less Association on September 3rd. He put
forward several novel ideas with which he
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had been experimenting for some time. It
has been arranged to hold meetings of the
association on the first Thursday in each

month.
" ] ®

North Middlesex. — The September
meeting of the North Middlesex Wireless
Club was devoted to Morse code practice,
with Mr. Midworth's silent practice set.
Meetings of the club are now being held
monthly, but it is possible that in the near
future the fortnightly meetings will be
resumed.

* * "

Nottingham.—No definite programme
has yet been arranged for the Nottingham

and District Wireleas Society, but the
committee hope to be able to hold monthly
meetings for the discussion of matters of
interest.

Diary of Meetings.
Tavrrspay, OcrorEr laT.

Liverpool and Districf Wireleas Associalion.—
Meeting at MoGhee's Café, 56 Whitechapel, 8 p.m.

Newcasile-on-Tyne Wireless Associadion.—Meeting,
29 Ridley Place.

Fripay, OcroRER 2ND.

Barnsley Amalteur Wireless Association.—Mr.
G. W. Wigglesworth on " Various Combinations of
Crystals,” at Bhaw Lane Cricket Ground, 7.30 p.m.

Mowpay, DorosEr 5S5TH.

North Middlesexr Wircleas Club.—Meoting Shaftes-
bury Hall, Bowes Park, London, N.

Wepxngspay, OcrusEr TTH.

Birmingham Wireleas Associslion.—Mr. H. W.
Darlaaton, "' Presidential Address,” at the Midland
Inatituts, 8 p-m.

Derby Wireless Club.—Meeting, Mechanics® In-
stitution, 8 p.m.

Tavrspay, Ocroper STH.

Newcastle-on-Tyne Wireless  Association. — 29
Ridley Place.

Wepxespay, OcroRER 14TH.

My Hrl-fd-ﬂﬂ' qu—l{mhlllim' Imﬁt“ﬁn“p
8 pm.

Turespay, OcroBErR 15TH.

Liverpool and Disirict Wireleas Associohon.—
Meeting at MoGhee's Café, 56 Whitechapel, 8 p.m.
Weprespay, Ocropxe 2lst.

Derby Wireleas Club.—Mechanica’ Institution,
8 pm.

Tavrapay, OcroBER 22NWD.

Newcastle-on-Tyne  Wireless  Association.—29
Ridley Place.

Wepwespay, OcroRer 28TH.

Derby Wireless Club.—Mechanics' Institution,

8 pm.

Tevrspay, OcroBER 29TH.
Liverpool and District Wireless Associabion.—
Meeting at MoGhee's Café, 56 Whitechapel, 8 p.m.
Newcastle-on-Tyne  Wireless  Associabion.—29
Ridley Plaoe.

E following letter in response to
an inquiry by the secretary of the
Birmingham Wireless Association

regarding possible assistance by wirelesa
amateurs in the war will be read with
interest by our readers :—

BroMPTON BARRACES,
CHATHAM.

September Tth, 1914.

Sir,—With reference to your letter of
August 2lst, 1914, in which you ask for
suggestions as to methods by which the
knowledge and experience of wireless gained
by owners of stations may be put to serve
some useful pu , I bave to inform you
that there are five wirelesa signal companics
in the Territorial Force detailed in columns
839 to 846 of the Army List for August,
1914, with headquarters at Palmer Street,
Westminster, S.W.: Leeds: 21 Jardine
Street; G : The Barracks, Great
Brook Street ; Birmingham ; and 38 Mason
Street, Edge Hill, Liverpool.

2. No doubt if vacancies exist in these
companies you and vour friends might
join one or other of these units, or if you
wished only to learn the correct bandling
of military messages, and also semaphore
signalling, there are 14 Divisional Signal
Com in the Territorial Force open to
you if vacancies exist.

3. Bhould any of you desire now, or at
some future time, to join the Regular
Forces. it is open to you to enlist as Pioneers
in the Royal Engineers in the ordinary way.
This means that you may enlist either for
the Old Army, the terms of service in which
are six years' colour service and six years'
Reserve service; or for the New Army,
the terms of service in which are three
vears or duration of the war.

4. Bhould any of you desire to obtain
commissions in the Royal Epgineers of
the New Army, you should apply by letter—
stating qualifications—to the President of
the Institution of Civil Engineers, Great
George Street, Westminster, 3.W.

Yours faithfully,
(Bigned) B. R. WarD.
Colonel, R.E.
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STEERED BY WIRELESS.

N McClure's Maguzine recently there

was a well-written and good account of

the work achieved by Mr. John H.
Hammond, jun., who was one of the United
HStatea delegates at the International Radio-
telegraphic in 1912. It appears
that as a schoolboy he predicted that he
would some day be able to control & moving
body at a distance by the sound of his
voice, and in this article an account is given
of the boat Radio, which fulfils this predic-
tion. It can be directed by the voice, but
P!‘ﬂ-ﬂtl{'-ll]}l' ita evolutions are controlled by
working an o telegraph key, and it is
mrhacit-hatlhwm h-anpreude to & new
kind of torpedo, so sure and so deadly that
it will revolutionise war-making.

His early attempta, the early difficulties
that arose, and how he overcame them,
one by one, are described. A measure of
success was soon obtained, but the old form
of Marconi eoherer which he used was found
to be unreliable, and after consulting the
greatest authorities on the subject and
vigiting Kurope, Mr. Hammond was unable
to find a substitute for this coherer. He
apparently nearly gave up, but before doing
80 he had an interview with General Weaver,
the chief of the United States Coast Artillery.
The conversation is reported as follows :—

“ Would it interest you, General,” the
young man asked, *'if 1 could show you a
boat running thirty miles an hour that I
could steer from shore without any physical
connection and —"'

“ Did you say thirty miles an hour 1"
|nt.err11pted General Weaver.

* Yea, sir. And make her do whatever I
wanted, turn her against a battleship or—or
anything, Would that interest you, sir 7"

The Cgenernl smiled good-naturedly, and
assured his anxious visitor that if he could
do what he said, or half as much, he would
have accomplished something of real value
in the military world.

“ And if 1 go away now, sir, and work
hard at this, and after a while get something
ready to show you, will you come up and
see it 1"

“ I certainly will,” Enmn:uued the General.
“I'll be glad to come.

With IEHB'H'ﬂd energy he went to work
again and devised a detector which has been
found to be absolutely reliable, and is one

of the jealously guarded secrets. A new
boat was built called the Radio, and fitted
with 180 horse-power engines, and having a
guaranteed speed of 30 miles per hour.
Finally, he was able to give a demonstration
with this boat to General Weaver, who was
accompanied by Colonel R. P. Davis.

The following abstract from the article
fully explains the situation :—

General Weaver himself told me how,
as he watched this wonderful boat, his
sensations changed from scepticism to
awakened interest, then to surprise, and
finally to absolute amazement.

“Hold on!" he said. * 1 must under-
stand this. Can you make her go to the
right—now, when I say the word 1"

“ Certainly,” said Hammond, and imme-
diately the boat swung sharply to the right.

* Now make her go to the left.”

“* Left it is,” said Hammond, touching the
control key, and the boat obeyed.

** Make her cross the bow of that schooner.”

* There, sir.” As he spoke the boat
darted swiftly around the fishing wvesasel,
while the General stared.

Then Colonel Davis took & hand. ** Now
stop her,” he said. ‘' Now make her circle
around in the opposite direction.” And so
on, while the boat obeyed each time.

In general terms the arrangement is as
follows : There is an aerial separated by
two masta 360 feet high, which sends out
electro-magnetic waves generated by the
powerful wireless station, and by means of a
key any one of a number of contacts can
be made on board the boat. Each contact
closes the local circuit of some particular
motor and effects a different operation. Thus
one motor starts the main engines, another
stops them ; another turns the rudder to the
left, another to the right. The boat when
working at night is followed by a powerful
searchlight, which enables her to be seen
seven miles out to sea (in clear weather).

It is stated that the matter has been taken
up by the United States authorities, and that
very shortly this invention will stand on &
very solid engineering basis.

[The above article may be taken as a pendant
to the article on ** Distant Control by Wire-
less ™" in the June number of THE WIRELERS
WorLp, which gave the first authoritative
account of the great progress in thiz work
realised by the Marconi Company.]
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PATENT INTELLIGENCE.

A Wireless Transmitter.

No. 7610/13. (Mr. G. Marcomu and Mr.
C. 8. Franklin)—BSpecification No. 45693, of
1907, describes an arrangement in which a
working condenser connected to the middle
of a split condenser is charged alternately
in opposite directions by means of & rapidly
rotating toothed disc. The object of this
invention is to provide a transoutter for use
in wireless telegraphy and telephony in
which the same broad principles shall be
utilised without the necessity of the whole
power employed passing through the dise,
and which shall, therefore, be more suitable
for use with the very high powers required
for long-
distance
work. It
has before
been pro-
posed to
employ for
actuating
the aerial
s conden-
ser  oirouit
which is
connected
to the main
power sup-
ply, and
comprises

spark gaps

Ly

i

I " " | of such a

+ o type that
they will only allow wvery few oscillations
to take ce during either charging
or discharging, and also will only allow
current to pass in one direction. The
main current is normally unable to
these gaps, and the current is enabled to
pess at regular intervals by means of a dis-
charge produced in or near the spark gaps
by an auxiliary circuit, which is traversed
by a current of small power. According to
this invention, such an auxiliary circuit is
employed to cause discharges of the main
condenser in such a direction and at such
times that the impulses imparted to the
aerial are in phase with the oscillations
produced in it by the previous impulses,
which are thereby maintained and rendered
continuous. The main power supply is
connected to a split condenser K K,, the
middle point of which 18 connected to one
plate of a working condenser C, while the

outer plates are connected through mercury
rectifiers B and R, and an inductance I to the
other plate of the condenser U, the rectifiers
being oppositely arranged as regards this
latter condenser, The inductance I acts as
the primary of & transformer, of which the
secondary B is the serial cirouit. The cir-
cuits comprising C, [, R, KEand C,I, R, K,
should both be tuned to the natural time
period of the aerial circuit. The auxiliary
spark gape s &, in the rectifiers R R, are con-
nected across the secondaries of transformers
T T,, the pnimarnies of which are connected
in the auxiliary cireuit which comprises a
toothed dise D, & working condenser F, and
a split condenser H H,, connected to an
auxiliary supply. As the disc D rotates,
sparks are produced alternately and regu-
larly at the spark gaps # s, thus allowing the
main current to pass the rectifiers R R,, and
to charge the condenser C in opposite direc-
tions alternately, st & frequency which ia
determined by the speed and number of
teeth on the disc, and is so adjusted that the
aerial receives impulses in such a direction
and at such times as to increase or maintain
the oscillations produced in it by the previous
impulses.

PATENT RECORD.

17246. July 2lst. Givseppe Mussi. Trana-
mission of electrical impulses over circuita of high
electroatatio capacity. (Complete.)

17416. July 22nd. Marconi's Wireleas Telegraph
Co., Lid., and Henry J. Round. Apparatus for
receiving electric signals. | Fromisional. )

17487. July 23rd. George Owen Squier. Receiv-
ing aystem for radio-telegraphy and telephony.
{Complete. )

18009. July 30th. Victor Bouchardon. Bender
for Hertzian waves with polyphase generstors.
(Convention date, August ﬁ 1913, Germany.)
(Com plete. )

18203. August lst. Marconi's Wireless Telegraph
Co., Lid., and Emilic lochino. Wireless telegraph
direction finders. (Provisional.)

18408. August Tth. John Hays Hammond,
junior. Radio-dynamic control of gyroscopes.
(Convention date, August 19th, 1913, United States.)
(C'omn plete. )

18511. Aug. 10th. Giuseppe Musai. Tranps-
mission of electrical impulses over cirouits of high
clectrostatic capacity. (Complete.) (Addittom fo
No, 1T246.)

18711. Aug. 15th. Wm. Clavde Woodland.
Wircleaa Telegraphy. (Complete. )

18751. Aug. 1Tth. Brtish Thomson-Houston
Co., Ltd. (@eneral Electric Co., U/.8.4.) Coherers.

{ Provisional. )

19054. A.t# 25th. Alban J. Roberts.¥ Re-
ceivers for Wircleas systoma. (Convendion dale,
2508 Awgust, 1913, Australia.) (Complete.)

19433. BSept. 4th. Alfred Heonry Cohen. Means
for producing oscillatory currents of high fre-
quency. (Complele.)

LINIVERSITY OF MICHIGAN
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Among the Operators

In the following skeich are aet out some af the essentials that qo lo make a good aperator and other points thal an
operator should bear (n i,

He is & man's man, is Operator Al. There is
nothing of the narrow-chested, feoeble-kneed weak-
ling about him He is well knit and muscular, of &
good average height, smart in appearance, his well-
proportioned head is set squarely on broad shoulders,
his hands am strong but not ungainly. and the way
he moves hia fingers shows him to bo capable of
using them both for hard work and for the manipu-
lation of delicate machinery. He walks briskly, he
looks intelligent and straightforward. A ‘man of
few words, he is nevertheless alwaye able to hold his
own in argument, to give reasons for his actions and
to find time for courtesy. Above all he obeys
promptly.

Operstor Al is not the sport of chance ; good luck
has never beon his guiding star, he has gained the
position of trust which he now holds entirely on his
own merits, that is to say, his proficiency as a wire-
less operator is the outcome of much hard work
and many months of paticnt endeavour, but with
nothing much to show as actual result. As soon
88 he had made up his mind to become s wireless
operator he set himself to study, sttended the
usual routine of classes, but always managed to do
& little more than was expected of ﬁim by his master.
“The little more, and how much it in]!" Yet
Operator Al was never a prig, he never set himaalf
to be the * good boy of his class,” it was only that
he worked when he was supposed to work and took
good care to avoid the group who were intorested
in anything except the question in hand. But my
friend was always top-hole at sport: when quite
s little nipper he was elected captain of his school
eleven and could always lob a ball with the best of
them. In his den st home are to be secn several
trophiee of his prowess. The finest is the silver
challenge cup which he won in an inter-collegiate
swimming conteat. Later he found his skill of
immense benefit when he was able to save a pas.
senger'e life on one of his trans-Atlantic voyages,
and his owa when he barely escaped the jaws of a
shark in the Indian Ocean. But this is a sidelight
on his career. The work which earns him his liveli-
hood is his skill as a wireless operator. He can ait
down at any time and receive at the rate of from
2,000 to 2,400 an hour plain English and in hisa
copy every letter is unmistakably legible. He can
use & typewriter equally well, and, in fact, has got so
accustomed to the machine that he can work it
practically mechanically as ho is receiving. This
is something to be proud of, for there is a great deal
to learn about o typewriter, in order to handle the
machine properly and it requires intelligent study
to get the best out of it. But n:mnlllyﬁm more
inclined to admire his penmanship, which is in every
way excollent, for it is bold and legible and at the
same time free from the eramped inferiority of the
unintelligent clerk. He has told me that it was a
pevere tax on his patience when he was trying to
combine legibility with swiltness, but he was

determined to persevere, for, a8 he said, " The
recipient of & telegram should not be taxed with
the duty of deciphering poor handwriting. [t ia
not fair to the patron and reflects l.l.l'lfl.'il'nl.l'!'l.*h-lr
on the com employving such r wnters.'

Hnmntlmﬁt{:r [ El;mr E}gperalarﬁ his discussed
with me the gualifications which sre necessary to
bring suceess in the service. Physical fitness he
more than once has propounded as being sbso-
lutely essential—general health good, eight and
hearing good, the handa capable of quick action,
steady nerves, pelf-confidence, a good memory, and
some degree of precision and rapidity of general
movements. He lays great stress on the necessity
of a complete mastery of roles and fours, skill in
resding from poor manuscript, and much general
knowledge of businesa, names, customas, geography,
ete. In addition an operator should be able to
transmit correctly st a rapid rate with one band
while timing with the other the measagrs sent, he
should know how to adjust instruments to cvery
variation in the eurrent, particularly is this neces.
::Ir'::r] in E:.'I h..:“fmriw 1.:1“ faulty appnratuu-mg

i often found it to exe
e uging the

considerable judgment in F-. speed of
transmisgion to the ability of the receiving operator
and. in his conversations he has referred frequent!

to the need of & peculiar telegraphic sense whic
prompta him to instantly detect an error, even in &
cipher message ; and it 15 an axiom of his never to
break, except when in doubt aa to the correctness
of a word, and then always to break. He has always
some pungent remarks to make with regard to
courtesy on the line, and he thinks there i3 much
opportunity for general improvement, though this
can only be effected by the individual efforts of
each operator. He is very strong on this point for,
as he rightly remarks, “ courteay is the only
effective social which can oil the wheels of
the businesa nr-nlsd.” Lasatly, Operator Al contends
that cvory wireless operator should make it his
business to acquire aa much knowledge as he can
of the science on which this work is based, not
merely a superfivial knowledge, but a thorough
grasp of electro-tnchnics and the prineiples of
radio-telegraphy.

Mr. C. Peters, who recently resi his position
with the Marconi International ine Communi-
eation Co., Ltd., has been appointed officer-in-
charge of the Chilian Naval Station at Coquimbe.

United States operators will be interested to
know that the Department of Commerce have
amended the third pa ph of General Letter
No. 69, of Aprl 10th t, under the heading
“ Radio Operator's Licence, Commercial Extra.
First Gmi[:.!“ Applicants for the Commercial
Extra First Urade Licence must now pass a special
examination. To be eligible for this examination
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tl're;' muet hold commercial first grade licences, and
their certificates of skill in mdio communication,
issued under the Act of June 24th, 1910, or licences
under the Act of August 13th, 1912, must record
ecighteen months"
satisfactory com-
mercial serviee at
sea or at Jland
stations either or
both.” (The
remainder of the
paragraph is un-
changed. )

This amendment
permits  wireless
operators who haold
the Department’s
certificates of skill
and first grade com-
mercial  licences,
and who have had
eighteen months'
operating experi-
cnce, either on
or sea, or both, to take the examination for the
Commercial Extra First Grade Licence. Applicants
presenting themselves at the Radio Inspector’s office
for examination should see that the servico recorded
on the back of their First Grade Licences, or certi-
ficates of skill, or both, is filled in and signed by the
master, manager, or superintendent, under whose
direction they have worked, covering a period of
at least eighteen months' service.  All operators
should prepare themselves and endeavour to obtain
thia hi licence. The possession of this
licence will doubtless influence the American Mar-
eoni Co. in determining the fitness of their operators
for promotion.

When a ship is within range of the wireless
stations of two different countries, the operator
is sometimes in a difficulty as to which station
he should through the traffic, although,
if he follows his instructions, his difficulties soon
disappear. A difficulty of this kind which operators
in the Pacific have sometimes experienced is made
clear by the instructions recently issued by the
Amalgamated Wireless (of Australagia), Limited.
According to these instructions, no traffic is to be
accepted for transmission through New Zealand
stations when the ships are nearer to SBuva than to
New Zealand. In
cases where a sen-
der particularly
spocifies that his

is to be
forwarded i
Mow FZealand sta-
tions and refuscs
to have it sent
mia Suva, the
message may bo
acoepted at sen-
der’s risk, and if
possible  trans-
mitted o New
fealand after
Suva Radio ia
clear of traffie
and closed for

A C H‘rﬂ { Operator,
SS. “ Galician.”)

L J. G. Smith ["Eper;;;
.M.5.P. “ Arlanza.”)

the night, or it may be relayed through another

veasel. Operators must not communicate with
New Zealand stations for any purpose during
the working hours of Suva i0 when their

ships are nearer to Suva than to New Zealand.

Roll of Honour.

We recond with regret the deaths of the following
operators ;—

Viviax Antuve Warrers, Loeds, lost his life in
the Pathfinder disaster. He was Eﬁgomui age, and
was & wireless operator, the official deseription
being * leading signalman.” He received his
education at the Leeds Central High School, and
at the age of 14 joined the training ship Ganges
at Chatham. Last Easter he paid a visit to his

ts, just after he had been transferred from

M.8. Hawk to the Pathfinder. He bhad much
natural ability, and one of his diversions was the
sketching and painting of other war vessels from
the deck of his own.

Jorx R. Cuarcrow, aged 19, also one of the
wircless telegraph operators on board the Patkfinder,
was in at Bridlimn* on Beptember 10th,
with naval honours. Rev. Conrad Balmer,
at the funeral service, said that after the ship went
down ﬂth].:lltil-un had swam for over “h]ﬁr ﬂ;h &
mate, two young men agreed, s vy belore
Charlton sank, f.ylmt. the servivor should take a

to the other's nts that he had died as
a true Briton should. mmbltmuqeh:dhﬂl
delivered.

GrorcE THACHER was the wireless operator on
board the armed merchant eruiser (deanic, which
waa wrecked off the north coast of Scotland. Fortu-
nately no lives were lost in that disaster.

The Internatwnal Correspondence Schools of
Kingsway have displayed a splendid and practical
triotism in the present national crisis. They
ve more young men of military on their
register than any other institution in the country ;
and they are ted in the Forces by a vast
number of “* old boys.” As far as can be computed
at present, there are 1,200 LC.H. students in the
British Navy; and the fimt to have his name
insoribed on the Roll of Honour was Chief Tele-
?‘Iphiﬂ W. C. Mair, who perished in the Aniphion
isaster. Thirteen hundred studenis are enrolled
in the Regular Army apnd about 7,500 more have
been called to the colours with the Territorial
and Reserve Forces. The LC.E.  authorities
have established a war relief fund in the interest
of the families of stodents who are killed and
wounded, and they have taken into their care all
the families of the married men on their staff who
have joined the colours.
Furthermore, they have placed their buildings
and the beautiful at Hendon at the dis-
of the Government, who are utilising them
a home for the children of Belgian refugees
They invite all who can to take up a course of
study in sound technical training, and if nocessary
devote their spare time to this purpose, for they
point out—and with justice—that England requires
technical proficiency if her trade is to gain ultimate
benefit from the war,

UNIVERSITY OF MICHIGAN
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A Telegraphic Code in the
Making

How the great invendor, Samuel Morse, worked oul his telegraphic system of dots and d‘m.ﬁﬂi
which iz to-da y universally known as the Morse Code.

ONSIDERING the position that
Cl‘[urm holds in the invention of the

telegraph, it is surprising to find how
little is generally known about the great
inventor. You would think that the ubi-
quitous penman would have found in his
life excellent material for a bilographical
sketch which would appeal to the readers,
not of one continent alone, but of the whole
world. Instead of that, the diligent searcher
after truth will find his attempts at research
rewarded with only a series of monographs
and journalistic articles and one single
biography written by Samuel Irenaeus
Prime, and published in New York in 1872,
a vear after the great inventor’s death.

Tue WireELEss WorLD is not the place
to attempt an authoritative or elaborate
history of this great career, but there are
one or two details which will no doubt in-
terest our readers.

The most surprising fact about the life
of S8amuel F. Breese Morse is that he started
life as an artist and was by no means a
young man when he took up the study of
telegraphy. That was in 1832, when he
had reached his 39th year. He was on
board the packet boat Sully, travelling
from France to the United States, when he
conceived the idea of electro-magnetic
telegraphy which should consist of the
following parts, viz., a single circuit of
conductors from some suitable generator
of electricity ; a system of signs consisting
of dots or points and spaces to represent
numerals ; a method of causing the elec-
tricity to mark or imprint these signs upon
a strip or ribbon of paper by the mechanical
action of an electro-magnet operating upon
the paper by means of a lever arm at one end
with a pen or pencil; and a method of
moving the paper ribbon at a uniform
rate by means of clockwork to receive the
characters. These processes, as well as

the mathematically calculated signs devised
for producing a permanent record, were
drawn by Morse in his sketch book
while he was still on board the vessel.
For some two years and a half afterwards
various circumstances combined to prevent
him from making any attempt to embody
his apparatus in practical form. But in
the autumn of 1835 he constructed the first
rude working model of the invention.

His apparatus was simple in the extreme.
The electro-magnet was formed of a bent
iron rod procured from a blacksmith. The
helices were a few yards of copper wire
insulated by hand with ecotton thread,
wound upon it. The support upon which
the various portions of the machinery were
arranged consisted of an artist’s stretching
frame such as is used for the canvas of oil
paintings. This was nailed against the
edge of an ordinary table.

But perhaps the most diffieult part of
the inventor's schemne was the elaboration
of a system, in dots and dashes, to represent
the aphabetic code.

Morse took as a unit of space or length
the shortest available length of line, tech-
nically termed a dot. His alphabet was
then made up of signs, forty-five in number,
formed from three elements: the dot, the
space and the dash, arranged in various
combinations, representing the following
relative values :

The dot.. One unit
The qu.r:e or hreak between the

elements of a letter... veo UOne unit
The space, umplnwd in lhl:

* Spaced Letters’ v+ T'wo units
The space, H!]'lﬁ-l'l-tl ng the

letters of A word .. . Three units
The s mpu.mtlng 'l'l:th:-l Six units
The rt du.h. Three unita
The long dash ... Six units

Morse, in considering the mechanical
means at command for producing at a dis-

UNIVERSITY OF MICHIGAN
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tance any permanent mark, perceived that
by means of the electro-magnet the motion
of a lever, up and down, could be easily
and surely commanded; and if s pencil
at one extremity of it were made to strike
upon a piece of paper, a dot would be made
whenever the magnet was charged and
quickly discharged. This action, however,
without & further device, would be un-
availing to produce variety, since the lever
motion is limited to the simple movement
of up and down. Hence the idea of movi
the | at & ar tate beneath the
pe Thus & dot could be made on the

m-unng ribbon of paper, which, passing
- onward, the paper was ready to receive
(after an intarvnl more or less extended)
another dot, or series of dots. Thus, the
ability to produce dota in groups at pleasure
was demonstrated, and, consequently,
groups of dots expreasive of various numerals
were devised. In pursuing the experiments
with the numerals whose elements were a
simple dot and space, it was perceived that,
by means of the moving paper, not merely
a dnt- could be produced at pleasure, but
if the magnet was kept charged while the
paper was in movement, the pencil pro-
duced & line long in proportion to the time
in which the magnet was charged. This
fact introduced a third element for com-
bination, to obtain variety in the groups,
indicating letters, as well as numerals—-
to wit, the line or dash—so that dota,
spaces and lines in any variety of combina-
tion were at command for forming a code of
signs. Hence originated what is now univer-
gally recognised as the Morse code.

In the arrangement of the alphabet it
was desired that no letter should occupy
more than five dots, or nine unita in length ;
and none of them, with the single exception
of the letter J, exceeds that number,
Another prmmplu was specially observed,
viz.,, that the letters occ most
&aque-utljr in the English language were
to be composed of the fewest and shortest
elements. The letter E is thus represented
by a single dot; the I and T within the
space of two dots or three units, and so on.
The numerals were comprised within the
value of six dots or cleven units, to dis-
tinguish them more readily from the letters.

There are six letters or signs in the
American Morse alphabet—viz., C, O, R,
Y, Z, and ampersand—&—termed space

]a#tera, because they are distinguished by

a space in the bodv of the code which is
equal to two units. These space letters
were very early found to possess a practical
inconvenience by being liable to be con-
founded with other letters or combinations
of letters unless very carefully used. The
most common fault made in transmitting
such si i8 to make the space-letter
exactly equal to that between the letters
themselves instead of one-third less, as it
should be. Nevertheless, the actual num-
ber of words which are liable to be mistaken
for each other, when transmitted in this
way, is very small. As example of two such
words is found in * poison " and * person,”
which are impossible to distinguish except
by reference to the text. Morse worked
hard to eliminate these minor deficiencies,
and when the system was introduced into
Europe his improvements were adopted.
But by that time American operators had
become used to the earlier system, and it was
not thought advisable to revolutionise
their code merely for the sake of a few
minor deficiencies.

The history of the adoption of the Morse
code in Europe is interesting. In the
spring of 1833 Morse himself visited Europe,
taking with him a set of his telegraphic
apparatus for the pu of obtaining
patents in England and France, and to
make arran nts for its practical intro-
duction abroad. But in these matters he
was not succeasful, for as vet no definite
results had been accomplished even in his
own country. Therefore, he determined
to let matters be for a while and devoted
himself to placing his invention on a
manent basis in his native land. In this
he was successful, and in 1844 the first
working telegraph line was opened up
between Baltimore and Washington.

The next year, Mr. C. J. Fleischmann
exhibited the Morse apparatus to the
Emperor of Austria at Vienna and it was
soon officially adopted by the Austrian
Government. Three years later two Ameri-
cans, Robinson and Chapin, constructed a
line from Hamburg to Cuxhaven, a distance
of ninety miles, which was operated upon
the American plan with Moree’s apparatus
and was used for reporting marine in-
telligence.

Some years previously to this, however,
& Professor Steinheil had worked out a
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system of telegraphy, and his apparatus
had been adopted !l:'j"}rt.hﬂ Envarinnplguwm-
ment, though little had been done towards
putting it into actual operation beyond the
construction of a short line between Munich
and Augsburg. England also produced a
competitor in Fardley, who had succeeded
in introducing the Whetstone Dial apparatus,
to a limited extent, on several railways in
North Germany. But none of these systems
had proved & conspicuous success, and by
many—we might say the majority— the idea
of telegraphy was considered to be little
more than the pet hobby of irresponsible
sclentiats.

But their mistake was soon to be proved.
In 1849 Robinson and Chapin undertook
the equipment of & line between Berlin
and Vienna. In the meantime, however,
Steinheil had been commissioned by the
Bavarian Government to travel through
Germany and examine the different systems
of telegraphy then in operation. On his
return home he received an appointment in
the Austrian Ministry of Commerce for the
purpose of permanently organising the
telegraph system of that country. In 1851
a Convention of Delegates from Austria,
Prussia, Bavaria, Wurtemburg, and Saxony
‘met at Vienna with a view to establishing,
if possible, 8 common uniform telegraphic
system, under the name of the German and
Austrian Telegraphy Union. Steinheil, who,
it will be remembered, had himself invented
a system of telegraphy, was one of the
warmest supporters of Morse and his code.
His generous acknowledgment of his rival
stands to his lasting honour, and it was
mainly through him that the Convention
decided, with great unanimity, that the
Morse system was practically far superior
to all others, and was accordingly adopted.
It was at this stage that the Vienna Conven-
tion adopted Morse’s new and uniform
international aphabetic code, which has
since become universal, except, as was men-
tioned before, in the case of the American
Morse Code.

The only letters which differ from the
Morse code are C, F,J,L,0,P,Q, R, X, Y,

Z; the additional letters peculiar to foreign
languages are i, d, ii, eh, é, fi. The

are all different except the figure 4, but in
all cases letters and figures are made by
dots and lines, the same as in American
Morse, and only differ in their relative
position. A few of the code signala of
punctuation and expression may perhaps
be here reproduced, as being less well
known than the alphabet itself ;- -

Period (.)

Comma (,) R —

Query () = .
Exclamation (1) — g
Apostrophe x :
Hyphen -

Fresh parngraph P = .

Inverted commas -
Parenthesis e,
Understand Wy

I don't understand . , - = ., ..., = -, .,
Wait = e

Ermse ...,

Call signal - ===

End of message e
Cleared out all right . - . . - ..

[t is interesting to note that in the case
of the period and the erasure the signs
are generally written in pairs, thus :(—

I"eriod P W
Eraaure SUETE e

as the mind more easily grasps groups of
three than of six or other composite numbers.

The work of constructing the semi-
high-power Alaska service stations is well
under way. The station at Ketchikan will be
25 k.w. The aerials will be supported by four
steel towers, in a position which will place the
aerial directional toward Astoria, where the
United States terminal station of the Alaska
service will be located. The site for the
Astoria station has been purchased and
plans completed.
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QUESTIONS AND ANSWERS

Directly and indirectly the war has interfered with every branch of correspondence,
and the ** Questions and Answers ™ seclion is no exceplion lo the rule. Many
of onr most enthusiastic correspomlents are at the front, and Mr. Dobell is
himself so overwhelmed with important work that he has found it impossible
to devote all the attention he wonld like to answering the questions which have

heen zent to him.

For this renson several answers have been held over teill a later

issie. Al however, will receive full attention in due cowrse, and readers arr

still invited to send questions on technical and general problems that arise in the

course of their work or in their study to Mr. H. Dobell, 21 Maltese Koad,

Chelmsford. Such questions must be accompanied by the name and address of
the writer, otherwise they will rematn unanswered.

C. W. B.—On 4 of Fleming's Principles of Elecric
Wave Telagra E.‘E”w.m . he gives the expression for
a dlam ped uut:m:rlm s i

i=1€""" gin pt.

He then says that i has the fist maximum value (1))
whet tnf.} and tho sscond maximum, in the opposits
direction, (Tg), when t=% . T + 7 Henoo by substitution

w

r|_ n 2

P
Will you kindly explain the intermediate steps by which
he arrives at thia formula.

Amsver.—g B, by sgreement, the angle made by the
radius-vector when the fist maximum, [y, is reached.
T/2 is the half-perisd, ut the end of which the angle made
by the radius-vector is »; thorefore the time § to reach

lhuuglnqphnﬂmtljfudTﬂ:Huth.ihlthcnh-e
o

||,I"i:|.lﬂ.-|‘="+-:,

L
The noxt mazimum ([,) is hall & period later; that is

i has tha value I, Ihun-l:f‘ :-I-.ﬂ S0, by putting thesa

valura for i in the equation,

|.='E af

sin pt
of?.1)

we have :—

II':I|E

xSap (3.3)

T;T
(. 34)

i lF_
ard '.'-ll .
und dividing oot :—
o ¢t T ¢ T
i e te(Eiel) e
Ii=.r e

din p{: . :-—_::]

® =L
since the anglea at top and bottom of fraction only differ

=

Ly 180°, snd Sin (180" +#)= - Sin @. Fleming. it s true,
|eaves out the minus sign, the meaning of which, of coame,
is that the two maxima [, and 1, are on opposite sides of
the axis of time.

R C W, (Darwen).—(1) What cannections are used to
eut out atmospherica 1 (2) What gange of wire is wsed in
the manufacture of o Marconi multiple o T

Anmrers.—(1) Most of the apecial sonnectina for cutting
out or reducing atmospherics are too complex for amateur
uso ; their adjustment, quite apart from their design,
requiring great familinrity with every part of the apparatus
and —to got the best m]ﬁ —i Lharough uME:hndinz of
the prooesses going o u are goe of nmateurs
who have such an mﬂﬂﬂm{ﬂning. it will be worth your
while to consult Fleming's ' Principles” (2nd Fd.). Al
yun might look up the ** Electrician " of April 26th, 1912,

The subject is briefly tonched on in Bangay's ** Elemeon-
tary Frinciples,” but nll details are omitted as beyond the
soops of the book. The * intormediate cireuit " of & three.
circuit receiver like the Marooni multiple tunar has o
certain amount of good effect in reducing atmospherica,
if the cirouits are Iy taned and the coupling woakeoed
considerably. This is probably the best line for the
amatear to go on, for the woal amateur * single-circuit "
receiver la very bad for atmospherica.  The whole problem,
however, i one of great difficulty, and presents a very
intereeting field for ressarch, amateur and otherwiso.
slse our reply to V.H.K. in this number. {2} Wa make
n rale never to give constructional details of patemted
apparatus in these columns. A simplifisd diagram of
connections is given in the * Elemeatary Frlnni;Ex" and
a more complete one in Fleming's book mentioned above.
Hee also nnawor to B.G.P. in our last numbsr.

. B. (North Finchley) has made an oscillstion trans-
former for receiving. "?hn primury is 11 inches long and
10} inches in circumierence, wound with No. 1B deo wire
and tappad ont ints four equal sections. The seoondary
is also 11 inchra lomg, but 8 inches in circumfersnce,
woand with No. 22 dee wire, and tapped out into five
equal sectionn. For slations such aa Morddeich, and
stations with atill longer wave-longths, he usss an serial
inductance in series with the primary of the oscillation
transformer, but his trouble is this: when receiving an
ware, no matter of what length, ho has never to vury h
B0 inductance, as he obtains the best results with
the full amount of secondary inductance in his closed
cireuit, whether he is receiving & ahip wave (800 metros)
or the Poldhu wave, or any other wave. He never loosens
the coupling, which is always as tight o it is poaible to be,
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otharwise the signals would fade away entirely, @ven if
the coupling wers only slightly boosened. A small capacity
wariable condenser aoroes tho sec winding faila to
give benefit. The secondary @ not sho in any
way, and be asks for & reason. He in shout to make
anotber oscillation tronsformer to enable him to roceive
op to 3500 metre waves on the primary alone, without
“:ﬁl-n oxtra aeral inductance, and he asks what wa
wi auggeat,
Answers.—1If a alight weakening of your eoupling makes
mignals dis right away, yon can be sare that your two
circuits are not properly in tune, and that the only way
you mre getting signals at all s the primary foreing
them on to the through the very tight coupling.
After all, we might well expect your tuning to be mther
bad, since you are trying to wse the same jigger for waves
an short na 600 metrea and as long as 2,700 motres, T you
road the * Elementary Principles™ you will see why. If
Fﬂu really mean that youor coils are 104 inchos and 94 inches
n circomference, a8 yon say they are, your secondary
eannot be anything IEE: long enough for F:Idhu, without
any condenser across it, We do not understand why the
variasble sondenser tried did pot improve signals;
perhaps it was of quite the wrong value. Your best plan
s to get some quantitative knowledge of your circuits,
caleulate the approximate inductanos of your coils by some
formuls (such as that given in the ** Year Book ™ or the
nim pler one mentioned in the May 1914 number; and soe how
you Several recent answers will aasist you,  As to
onr getting interruptions from stationa on other wave-
you will certainly get thia unless your circuits nre
#0 woll tuned aa to allow of & loose eoupling ; and rven so,
if the jamming stations are near and strong enongh they
are bound to eome throogh,

e

M. A (Bishop's Waltham L —{1} My acrinl is nn inverbed
L, two wircs 8 ft. apart, horizontal 47 ft., vertical
length 43 ft. to leading in tube, total length of esch wire
B0 ft. Shall I be right in taking the capacity na twice, and
the inductance as one-half that of a single wire 80 & long 7
Also, if T ndd two more wires at right angles to these makimg
a foar-wire aerial, woold the capacity be four times and
the inductance one-quarter that of the single wire T I
this ia pot ao, I shall be giad to know how the eapacity and
inductance are caloulated snch separntely for such neriale

(2} Now that iny serial is down 1 shoald like to know if
I should gain any advantage in receiving signals by thus
converting my ssrial into & fonr-wire b asrinl,

3. What do understand by a " thick " secondary
winding for induction coils 1 An ordinary coil haa, say,
186 B.W.G. for the primary, and 38 8.W.03. for the secondary
winding. What size should the secondary be to be a
* thiok ™ winding T

Ansmesra, —{1) No, not exactly. The presence of the
othor wire closs at hand makes the resultant capocity leas
than teice that of the single wire. and the resultant in-
ductance slightly more than hall thet of the single wire.
The reealt ia that the ontumsl wave-length s oot greatly
different from that of the single wire: bat it €& different,
whioh would pot be the osse if the second wire exactly
doubled the capncity and halved the inductanse. The
calcolation of LE:Cindnnhnrr wnd capacity of composite
morials is & matter of great complication, and certainly
cannot be dealt with here. Some ides aa to its compli-
cation you may gather from the articles by Prof. Howe
in the current numbers of the * Flectrician.”

(2) Yea, you will gain & certain advantage, capecially for
roceiving long waves, which requirs & t deal of tuning-
inductance added to the serial, you read former
answers you will soe that increased seorial copocity snd
dmru.m;ﬂindununne means that a given amount of
added inductance produces s greater inercase of wave-
longth.

() For u coil whose pri ¢ 8 Moo 16 8, W.00, we shonld
call No. 38 8.W.t0. n fuirly thick secondary-winding. For
a ooil of thia siwe, Mo, JH would cerainly be o 7 thick ™
acoondary - witding.

Ivsrraror (Quildford).—{1) Why is it wsual for re-
ceiving transformers of the type whers the secondary
plidoa inside the primary, to bo 80 & that the
sepondary coil is withdrawn from that end of the primary
whore industanee is increased T IT the primary ia um
for long a8 well s short waves, when tumed to a
waves it means that s portion of the secondary
is sureounded by the dead end of the primary coil. Where-
4 if the secomdary were withdrawn from the opposita end,
this would not be so,

(2) 1 recently made a receiving tmm:mz:i?thl
cheek ends of the primary open, 8o that the oni
could pass in and out nt both ends. T found when vaing
this coupler, that if the secondary were pushed to the
extreme right, signals from low wave stations (300 wod

ly=a}, such na London amatsore, eto., were wery much
louder than when moved the sor pding distance to thio
loft. Hot I did not notice the diference with stations
above 300, Do you think it ible that moviog the
RGO to the right would & of & low wave being
im on an narial alrendy fundamentally longer than

tho sending atation ¥ My al is fairly large in capasity.
I am not sure of the exnct wave-lepgth, but it is pomewhers
in tho neighbourhood of 200, and may be over. 1 cannot
get these stations as loud if 1 put & condesnser in sorics
with the nerinl, and therefore conclude that my serial in
not longer than these stations, which I hear better when
the socondary is moved to the right. T ooght to mention
that my primary can be plugged out in sections, so that them
is no question of dead end surrounding the high potentinl
end 4:? the secondary, although there would, 1 supposo,
be some efect of mutual induetonce,

{3) Where a wvariable pecondary eoil is used, which
would bo the correct circwit, 1 or 27 (1 shows the fixed
end of the secondary close to the primary, and the slider
—guing to the o | —furthor away, so that the onused
part of the sscondary is pointing away from the primary ;
2 shows the fixed end of the secondary as [ar as possible
from the primary, so that any unused part @ close to, or
inpide, tha primary). The reason I ask this last question
s because of your remarks re the crystal being always at
the epd * farthest apway from the sarthed mﬂﬂ;
A recent illustration in the " Engineer ™ of &
get showed the circuit arcanged na Mo, 2, but T must
aay I cannot get on with it, and prefer No. 1.

dAnswere.—{1} We cannot explain the idi iew of
" putaide " manufacturers. We coosider the design you
mention entirely wrong.

(2} You say "than when moved the sorreaponding
distanco to the left,” but we cannot quite tell what you
mean by this. Do you mean with regard o the cheeks of the
primary or with regard to the sotual turms of the primary
which nre in use ' For ahort waves, you probably have
maost of the left-hand end of the primary cut of circwit—
sinee hore are the gronps of 10 tums—and have only
the mingls turna in circuit.  Since thoes are at tho right-
hand end of primary, the sscondary would have to be moved
s long way to the nght before its coupling with these tums
was weakened ; while o smoll movement to the Left would
weaken the enupli mmidnru.h'l}li'. With waves over
300 metres, probably some of the 10 groups would be in
use, nnd the more of thess in circuit the more symmetrical
does the apporntus become,  You cannot conclude that

ur aerial (with & certain smount of primary) is pot

nger than those short waves simply from tho fact that
aignals are weaker with & condenser in series, unless your
condenser is a wariohle one of the proper ramge. 1 the
condenser w8 suitable, and the serisl-cum-primary is
longer than the incoming waves, you ought, on adjusting
your eondenser, to get signals increasing op to o mertain
point on the condenser nnd then decressing agnin

{3) Of the two connections shown, wo prefer Koo 1,
where the desd end of the secondury @ away from the rost
of the appamtus,  But we do not quite approve of either :
we should prefer the acrial and earth fto bo feversed on
the primaryTese that the eirthed cod is as fur an possilibe
frum the secondary.
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Educational- Notes.

The Universily of London announces that s conrse
of twelve lectures on the Theory and Practice of
Radin-telegraphy by Professor J. A. Fleming,
M.A., D.Be,, F.R.B., will be held at University
College, on Wedneadays, at 5 p.m., beginning on
October 28th.

The course will be in two parts, six lecturea before
Christmas and six between Christmans and Easter.

It is open to both members and non-members of
the University, and is intended for telegraphic
engineers and electrical students who bave alrcady
some elcmentary knowledge of the subject, and it
will presume an elementary mequaintance with the
differcntinl calcolus, and with the propertiea of
Vector quantitice. The object of the course is to
impart & more advanced knowledge of the theory

and practice of wireless telegraphy in ita modern
form. .

A proapectus giving & full eyllabus of the subjects
to be dealt with in the various lectures, ther
with the feea for admission, can be obtained from
the Becretary, Mr. Walter W. Seton. University
College, Gower Btreet, London, W.C.

The syllabus of the Northampton Polytechnic
Institute, of 8t. John's Street, Clerkenwaell, is quite
an impoaing volume of soma three hundred ootave

pages. This admirable institution aims at provid-
ing thorough education in iechnological and trade
subjects. e edocational courses fall into two

distinot scotiona——the e and other day
courses for students who are willing to give the
whole of their timo for one, two, or more vears, to
o thorongh systematic training in any of the
technological subjects dealt with, and the evening
soursss or claascs, which are provided for the needs
of those who are unable to devote the whole of their
time to attendaner at day classcs,

Division I1. (page 171) of this syllabus dveals with
all the classes and courses of lectures on telegraphy
and telephony which will be held during the coming
nmeszion. Two special coumes—the one for elemen-
tary, the other for advancel radio-telegraphy—
have also been arranged, and all particulars appear
on pages 194-196. The frea for these courses are
merely nominal, so that it is within the reach of
asny who are at all ambitious to avail themselves
of the advantages offered by this exccllent institu-
tion.

But paorticularly we would draw nor readers’
altention to the concluding parmgraph of this
section of the Byllabus, It runs—" The above
courses must not bhe regarded as completing the
whole of the training which can be given in this
aubject. Owing to limitations of time and oppor-
tunity, there are neccssarily developments, cs-
pecially in the direction of mathematics and
calculations, which cannot be carried to the final
stage. If, therefore, & sufficient number of students
who have already been through the closses desire
to carry Lhe subject further in cxerciee work and in
the laboratory, the governing body will be | revd
to consider favourably suggestions for such an
extension of the work.”

The managers of the Royal Technical College,
Glasgow, that the demand for instruction in
wireless telegraphy has increased to puch an extent
that it cannot be met by the present armangements
at their School of Navigation. The demand is
coming largely from students of navigation who
eannot remain on shore for & time sufficiently long
to enable them to complete the courses. In these
piroumstances the managers of a number of local
lines of steamers have intimated that they will
make uEecua.]‘ A ments for giving the appren-
tices who sail on tgr:ir shipe avflr]rTﬂruihlu oppor-
tunity of attending the classes. y are of the
opinion that, while all ships fitted with an installs-
tion must have ono wireless upﬂl:::r, l:.'t;n m-aip:t-
lation of Lhe apparatus, on cargo shipa at any rate,
might be entrusted to a junior officer, and that on
long-distance plmungﬂ-uﬂipu one exclusive operator
n;:'i.‘;ﬁ]t be carried, and there might also be, for
relieving purposes, one qualified member of the
crow.

Personal.

His Excellency M. Tokitoshi Taketomi has
been appointed Minister of Communications in
Japan in place of M. Hajime Motods, who retired
on April 16th. His Excellency M. Hirokichi
Nakayas hss been promoted from the post of
Director-General of the Electrical Department of
the Ministry of Communication to Viee Minister
of Communication, in which office he has succeeded
M. Katsutaro Inuzuka.

The Department of Posts and the Department
of Telegraphs of British India have now been
combined into one department under the director-
ship of the Hon. W, Maxwell, C.1LE., M.V.()

The London Gazetic records the following appoint-
ments in the Royal Engincers (T.F.):

London” Wireleas Signal Co.—R. E. Pricstley to
be Bocond Licutenant.

SBeciicsh Wircless Signal Co,.—Becond Licutenant
D. F. Fulton to be Lieutenant; C. 5. Wright and
Hyv. Thirkill to be Second Lieutenants,

Sowthern  Wireleas Signal Co—Kenneth  E.
Shellshear to be Second Licutenant.

Western Wircdlesa Signal Co.—Wm. Rathbone to
be Lisutenant.

NY BOODES reviewed, in the Winerrss Woslnh or
other magarines, w il be forwarded per returm wion
rectipt of cemittance covering or st of book and postige, -
Tur WireLEss Press, Lo, Marconi Hodase, Strard, W.C

[NAL DIGEST FOR MARCONI STUDEXNTS. First

Edition, 9., post free. Second Fdition, embracing
Handbnok brought wp e dame, Complete Guide 1o Exam.,
5. 6., post fiee.  Sole Pubishers, WaLLasey SrEcianivy
Cn., 11, Leasowe Avenue, Wallasey, Cheshire,

OREE CODE CATID, showing Alotabet, Numrerals,

Abbrewioti ne. ete , at a glapce.  Price 2d. post (ree.-
Thr WirgLess Perss, Lro.. Marconi House, Strand, W.C.

O0KS on Wireless Telegraphy, also all other Sabjects:
Bsmmdhmd at Half Priess Mew 23% Discount. Catalofues
Free. Siate Wants, Bookssent on Approval. Books Bouiht.
—W, & G. FOYLE. 121-123 Charing Cross Hoad, Loadon,



