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Commercial Telegraphy in War

HE censorship restrictions on com-
I mercial cabling have given rise to a
grievance among business firms which
has been widely ventilated in the Press
during the past month. Immediately after
the declaration of war the use of codes, and
even telegraphic addresses, was strictly
prohibited, and merchants have since been
compelled to use only plain language in any
communications to their correspondents
abroad. The result has been a propor-
tionate increase in the cost of telegraphing,
the expense being in many cases prohibitive.
The Government have now promised a
measure of relief to business firms in respect
of code messages, but, at the time of writing,
their proposals have not been announced.
Those who took part in the discussion of
the question seem to have been under the
impression that the relief which they sought
would only be possible by relaxing the
censorship restrictions, and they have
singularly ignored the existing means for
keeping down their cable bill during this
abnormal period, without calling upon the
authorities to adopt measures which might
do even more harm to the national interests
than any censorship restrictions could.
The substance of the discussion is that for
business purposes rates should be tempo-
rarily reduced to such a figure that cabling
in plain language would be no more costly
than was cabling before the outbreak of
war. The cable companies have, so far,
shown no disposition to make a concession
in this direction on their own initiative, and
in ‘some quarters it has been urged that if

the (Government are not prepared to allow
the use of even one of the recognised codes,
they should agree to make good to the cable
companies any shortage of revenue that
might result from a temporary reduction of
rates. [t is, of course, assumed by those
who put forward such a proposition that
the only means of telegraphic communieation
iz hy cable. They forget that where wire-
less telegraphy enters into competition with
the eable services, it has not only hrought
down the rates of the latter, but it 18 even
cheaper than the reduced rates. This
heneficial competition is, at present, limited
to trans-Atlantic telegraphv, but will soon
make itsell felt in all parts of the world. 1t
15 a branch of service, however, which is of
sufficient magnitude and importance to
impress upon the commercial community
that, so far as a large portion of foreign and
colonial trade is concerned, no unnecessary
hardship need be suffered while the use of
telegraphic codes is in abeyance. The
advantages of the Marcom telegraphic
service are recognised in all departments of
British industry, and no better evidence of
its reliability and economy is required than
the extensive use now made of that service
by the great newspapers of England, the
United States and Canada. The fact that
the Marconi system is now developed and
perfected, has been found adequate to meet
the requirements of the Press, and that it is
a medium which is emploved to the fullest
extent of its present capacity for ordinary
commercial correspondence, stamp it as a
service of great public ntility.
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Personalities in the Wireless
World

THE RIGHT

UMANITARIANS have received
H a shock by the outbreak of
so terrible a war among civilised
races knit together by many bonds both of
friendship and sympathy. Where are our
principles of brotherhood !—they will ask. Is
our ultimate ideal a chimera—a will-o'-the-
wiap !
I# it the battle nought availeth,
The suffering and the wounds are pain,
The enemy fainteth not nor faileth
And as things are they muat remain ?

The answer to such despondency i emphati-
cally “No!"™ “If hopes are dupes, fears
may be lies.” That is the reply of the clear-
sighted man who looks further afield than
to the present turmoil. Hope—a serene
hope—bids him see, in the outcome of these
terrible events, a new earth where the
standard of peace, planted more firmly by
the hand of heroes, wjll float above us as an
ensign to the people. Then shall we pick
up the broken threads of our civilisation,
we shall w. war—the more earnestly for
the enfurﬁ“ inaction—on our heritage of
suffering. The safety of human life will be
our aim. Onece again international com-
mittees for the safety of life at sea will sit
to reviee the work already carried out in
thin beneficent cause, and possibly later
experiences will enable them to add to that
work. When this time arrives we shall be
the more able to appreciate the recent work
of Lord Mersey in this cause. He has
brought to this public service a splendidly
logical mind, mAm one acquainted with the
intricacies of international law. Moreover,
he has thrown himself wholeheartedly into
his task, and enthusiasm is always the key-
stone for suceess in whatever its aim. It
the motive power which destroys obstacles,
however impregnable. It is the touch-stone
of our existence.

The Canadian Government

was well

HON. LORD MERSEY

advised when it appointed Lord Mersey
president of the enquiry into the Empress of
Ireland disaster, and, as a result, his report
on that occasion is a& document of the
highest importance to all who are intercsted
in the safety of life on sea. In it Lord
Mersey has pointed out the lines on which
further work may be carried out advan-
tageously, and the study of thia document
will show that his lordship 18 fully alive to
the importance of wireless telegraphy as a
life-saving agency. On that occasion he
expressed himself in terms of the highest
approval on the efficiency of the Marconi
service of operators.

Among the other services of Lord Mersey
to the nation have been his re ntation
in Parliament of the borough of the Exchange
Division of Liverpool, his work on the South
African Committee of the House of Commona
for the year 1896-97, and in 1902 on the
Royal Commission for Revision of Martial
Law Sentences in Bouth Africa, also as Presi-
dent of Raillway and Canal Commission,
1904-1908. From 1909 to 1910 he waa
President of the Probate, Divorce and
Admiralty Division of the High Court of
Justice, and it was on his retirement from
this office that he was created Baron Mersey
of Toxteth. Previously, in 1897 as John
Charles Bigham, he had received the honour
of knighthood.

Lord Memsey was born at Liverpool on
August Jrd, 1840, and was educated at the
Liverpool Institute, and afterwards at Berlin
and Paris. He was called to the Bar in
1870, and thirteen years later became
Queen’s Counsel. In 1886 he was made a
Bencher of the Middle Temple.

In the present crisis the British Govern-
ment, aware of Lord Mersey's mtimate
knowledge of Marine Law, have appointed
him President of the Prize Courts to ad-
judicate on vessels taken from the cnemy
and held as prizes of war.
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Determination of Wave Length
in Radiotelegraphy.

By A. S. BLATTERMAN.

[ This article is reproduced from the " Electrical World" of New York. It deals
with the relation that should exist between the length of wave, size of antenna
and current produced therein in order fo obtain maximum transmission.|

HEN the size of aerial and avail-

\ N; able power are fixed the selection

of wave-length has an important
effect on the range of the station. It is well
known that the radiation component of the
aerial resistance is greater for short waves.
Yet short waves suffer greater absorption
than long ones, and the question therefore
arises as to how we shall compromise in the
selection of the proper wave-length so as to
obtain considerable radiation and yet use
a wave which is not highly absorbed. In
short, what is the wave-length which will be
most effective with the power and the
antenna at hand ?

Besides the variation with wave frequency
in redistion and in absorption, another
factor influencing the choice of wave-length
is the similar change in the antenna current.
The aerial current with a given potential
maximum 18 greater for short waves,
However, if attention is confined to the
aerial current alone, without respect to
potential, this can, with pmg:r]j' designed
inductances, be made to practically
constant throughout a large range of wave-
lengths. When the power in the condenser
gireuit is invariable the aerial current 1s
affected only by the total equivalent
resistance of the given aerial circuit. It 18
independent of an added self-inductance,
altered wave-length or capacity, and the
effect of the addition of any foreign element
into the circuit, such as an inductance for
the purpose of raising the wave-length, must
be judged solely by its ohmic resistance.

The fourth influencing fact in the selection
of ‘wave-length is the distance over which
tranamission is to be effected. Both theory
and practical experience point to the

necessity of using long waves for long-
distance transmission; but when com-
paratively short distances are to be covered
on low power the use of a long wave presents
no advantage whatsoever and, as has been
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Fig. 1--Signalling distance for different wave-
lengths with factor M = 1 587 500

shown, may even result in a weakening of
received signals.

It 18 proposed here to investigate the
empirical equation worked out by Austin
for daylight transmission over sea-water
with & view of determining the best wave-
length to use for transmission over a given
distance for & given antenna and a given
aerial current.  Conversely, the curves
hereinafter presented can be used to deter-
mine the range of a station when the wave-
length, antenna height and current are
known.
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An interesting paper®* by Prof. A. H.
Taylor has recently appeared in which
experimental data are presented showing
that a distinct optimum wave-length does
exist. For the 1-kw. station with which his
experiments were made this wave-length
was approximately 460 m. and was the
minimum at which the station could be
efficiently operated. It is interesting to
compare his practical results with those

M= 1875 000
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Fig. 3—Signalling distance for different wave-
lengths with factor M = 3,675,000

which could have been predicted by the use
of & method such as that quoted in the
present paper. Considering the fact that his
experiments were carried out over dry
prairie land the ment seems very good.
The equation statedt by Austin is:

h _
1= Hfﬁidj'_nd‘l‘ﬂ'

where

I, = current received through 25 ohma
equivalent resistance (amp.).

I, = sending aerial current (amp.).

h, = height of sending aerial (kilometres).

h, = height of receiving aerial (kilometres).

« * Opumom Wave-Length in Wircless Telegraphy,” b
A l::tuT_;ﬂ‘ur Phyrieal Rersew, Vol, L, No. 4, April, 191
o Austin, L. W., Bulletin Bureau of BStandards, 1811,
'l.l':;rl, Y11, No. 3, pp. 315-381, " Some Quantitative Experl-
menls |n Long-Distance Hadiotelegruphy.”
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A = wave-length (kilometres).
d = distance between stations (kilometres).
a = an absorption co-efficient.
¢ = 0°0015 for transmission over sea-water.
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Fig. 3—Signalling distance for different wave-
lengths with factor M = 6,350,000

a5 )

The constant & has been determined by
Austin to be 425 for the flat-top aerials on
the cruisers used in his experiments.

As far as I am aware, there have not yet
been collected and published any adequate
data from which the values of a and k for
overload transmission could be determined,
though it is proposed to make experiments
for this purpose at Washington University,
8t. Louis, Mo. As Taylor pointa out, it
seems likely that transmission takes place
according to the same general law of varia-
tion with distance over land as over sea.

The units of Austin's original expression
are inconvenient for practical computations,
and I am therefore giving the e ion
with ita co-efficients modified so that &, and
h, may be measured in feet, d in miles, ) in
meters, [, in micro-amperes, and [, in
amperes. These are the units commonly used
in this country in the measurements of the
respective quantities,

7 636 1A A, _
= d e 00Te2d) )

An investigation of this equation shows,
first, that there is a certain wave-length for

B
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& given value of antenna height and current,
which will give maximum range in trans-
mission. But, besides this, this best wave-
length can be determined, and with it the
concomitant values of antenna current and
elevation for any given distance.

The first step is to solve the equation for
distance ; but, since this factor enters both
as a co-efficient and as an exponent, there is
no explicit solution, and graphics must be
used® to evaluate d in terms of the other
quantities,

The equation may be written :

M
g - ~_ =l (1).
3.0 0782d) /2
where
636 Ihh,
et s

M=

and is evidently a parameter involving

arbitrary constants.
The equation (1) is now of the form

A—B=0

where
: A=d

M

TR e SN
3¢ 07624/ /1

The variables d and A can now be assigned
different values and 4 and B calculated.
A and B thus determined can be plotted on
the same scale as ordinates against d. The
plot 4 to d TWH a straight line (since
A = d). The plot of B to d gives a series of
mnraa having parameter A which intersect

the straight line graph of 4 to d. At the
points of intersection of the straight line and
the B curves P

and hence the distance d read off at this
intersection 18 a solution of the general
equation for any particular value of the
parameter A, as was shown by Hogan in the
papers quoted.

he curves of Figs. 1, 2, 3, 4, 6 have been
worked out in this way for different values
of M. Incalculating M it is necessary to know
the value of receiving antenna current [,
Austin has determined that this is ahuut

J. L. Jun, Else. Hrm*-:l. Juse zist, 1018,

L] H J.
m;gﬂlﬂuﬂ [ Eecent Hadio-
M 'I’l-. -IIII-'I U.8.8. Salem,™
e ALK L A
¥os VB M
ml;-lhu lﬁﬂ Ariinglon-Salem Teata,

10 micro-amperes for signals of just readable
strength on ordinary apparatus and about
40 micro-amperes for fairly strong signals
which can be read through moderate inter-
ference. It iz likely that with modern
apparatus these figures are conservative,

A glance at these curves of Figs. 1, 2, 3,
4, 5 shows that for each given value of M the
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Fig. 4—Signalling distance for different wave-
lengths with factor M = 12,700,000

solution for d increases with the wave-
length up to a certain point; but beyond
this point further increasing wave-length is
accompanied by & decrease in distance.

If now the solutions for d at the different
wave-lengths are read off and these values of
d plotted against the wave-lengtha to which
they correspond, a series of curves are
obtained baving parameter M which exhibit
distinct maxima of distance corresponding
to a particular wave-length. See Fig. 6,
which is drawn in this way.

For instance, if the value of M for a
certain station is 3,675,000, which is true
when h =k, = 100 ieetnndf = 58 amp.
for each 10 mmr-::-a-mperea reqmmd in the
receiving antenna, then Fig. 6 show: that
the best ws?e—lengt-h to use is 700 m.; and
for the assigned signal strength at the recerv-
ing station corresponding to 10, 20 or 40
micro-amperes in the receiving aerial which
was used in calculating M the maximum
range 18 700 miles.

It will be noticed that as M increases—
that is, as higher power and higher aerials
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are used or the signal strength at the
receiving station becomes less—in other
wordas, as the distance increases, the wave-
length which gives maximum transmission
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Fig. 5—Signalling distance for different wave-
lengihs with factor M = 25,400,000

becomes less sharply defined. The curves
become flatter, and almost any wave for a
considerable distance either side of the
maximum will do almost as well as the
optimum wave for maximum distance. A
practical verification of this is found in some
of the very long-distance tests which have
been made in the past. Marconi has found
that waves of 5,000 m. and 7,000 m. are
about equally effective hetween his high-
power transatlantic stations in Nova Scotia
and Ireland, about 2,000 miles apart.

The wave-lengths for which d is maximum
at the different values of M in Fig. 6 can
now be plotted against the respective values
of M and the curve marked ' wave-length
in Fig. 7 obtained. This curve shows the
beat value of wave-length to use for different
values of M. Similarly, the maximom
distances of Fig. 6, at different values of M,
which can be obtained by the proper selection
of wave-length, can be plotted to M and the
curve marked ** distance " obtained, as in

F:%. 7.
hese curves of Fig. 7 can be used to
determine the proper wave-length for trans-

mission over any distance up to 1,300 miles,
and corresponding to this distance and wave-
length the value of M required; or if M
can be calculated from the dimensiona of
the sending and receiving aerials and the
currents therein, the curves can be used to
determine the greatest distance which can
be covered with the assigned value of /,, and
simultaneously the wave-length which is
proper to this distance and the power at
hand. As an example of the first case,
suppose that the maximum distance to be
covered 18 1,000 miles. The * distance ™
curve (Fig. 7) shows that M must be 106
% 108 But the desired distance, 1,000 miles,
can only be covered with this value of M
when the wave-length used is that read from
the wave-length curve (Fig. 7) correspond-
ing to this M (= 106 x 10*) — namely
A = 1,660 m. A wave very much shorter or
very much longer than this will reduce the
range. .

For any value of M a choice of antenna
height and received signal strength imme-
diately fixes the sending aerial current [,
and this is a direct index of the power to he
used in the sending station. If the antenna
chosen is low, then a high value of /[, is
necegsary, whereas a smaller value of
antenna current will have the same range if
produced in a higher aerial. In other words,
for the same range of transmission there are
two alternatives, either higher tower and
lower power, or higher power and lower
tower. The choice lies between the initial
outlay and running expenses, although for
safer and handier operations, and freedom
from occasional breakdown of apparatus,
smaller power with higher tower would be
preferable. The question is one of econuvmy
according to actual circumstances.

Figs. 6 and T show a peculiar fact of
practical iinportance—this is, that the wave-
length giving extreme range does not neces-
sarily produce the strongest signals at
shorter distances. At distances below the
maximum, at which signals are just andible,
the minimum value of M, and hence the
greatest /_, occurs at a shorter wave-length
than that used for the maximum distance.
This has been at least partially verified by
Professor Taylor and reported by him in
the above-mentioned paper.*

For a given pair of fixed stations the

= A. H. Tavior, loe. cif,
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factor M is constant, for &, and &, are
invariable and a change in the current in
the sending aerial produces a proportional
change in that at the receiver., The wave-
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Fig. 6—Dnstance as a funclion of wave-length
with different values of M

length which will allow communication with
the least power is read from Fig. 7 and the
sending aerial current required is calculated
from the corresponding value of M by
assigning to [ the value 10 micro-amperes,
which is Austin’s figure for bare audibility
of signal, or a larger value if louder signals
are needed.

As an example, we may work out the
extreme range and proper wave-length for

TEiY]
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Fig. 7—Proper wave-length lo nse and value of
Jactor M for iransmission over a given distance

a station with 12-amp. aerial current, which
corresponds to a moderately efficient 2-kw,
set, and flat-top antenna 100 feet high,
sending to a similar receiving station.

_ 630 12 100 100
10

Referring to Fig. 7, the best wave-length
for this station and the maximum distance
which can be reached in daylight over sea-
water when this wave is used are respectively
1,200 m. and %00 m. However, any wave
hetween 800 m. and 1,600 m. would seem to
give almost as good results (Fig. 6), and this
fact might be used to advantage when it
18 desired to avold interference without
appreciably reducing the range of the
station.

The dotted curves of Fig. 6 have been
exterpolated by drawing the curve marked
*locus of maxima " and the use of Fig. 7.
The blanks for other values of M can be
filled in in a similar way, and these curves
will then show the effect on range of changing
from the theoretically best wave-length
given in Fig. 7.

In conclusion, the graphical method of
solving the Austin-Cohen equation, and
particularly the curves of Fig. 6, show the
great advantage of long waves for trans-
mission over great distances, and at the
same time the great disadvantage of long
waves when only comparatively short
distances are involved. These results are
horne out qualitatively in practical ex-
perience, and they also a with the
rational equations of Sommerfeld*and others,
which show that long waves must be used to
cover great distances. The most important
conclusion, however, is that though the
optimum wave-length for a station does not
appear to be a very accurately determinable
quantity, yet for a given aerial and given
power there is a certain wave-length which
will give maximum transmizsion, and hence
in designing and adjusting a transmitter it
may be of importance properly to correlate
the wave-length with the size of the antenna
and the current produced therein.

M =763 x 10",

At no time has the Marconi Company’s
transatlantic ordinary deferred night and
week-end letter service been discontinued.
On the contrary, it has proved of inestimable
value to business firms by enabling them
to telegraph to North America at rates
one-third below cable rates.

- Bommerickl, Ann. d. Phys., Vol. XX VIIL, 1909,

Original from

UNIVERSITY OF MICHIGAN
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Digest of Wireless Literature

ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ
BEFORE SCIENTIFIC SOCIETIES.

Insulator Design.—

In a paper on “ Insula-
tor Design in relation to Lightning and other
Static Disturbances,” read before the

American Institute of Metals, A. 0. Austin
referred to a large system with moderate
rating and small conductors, and showed
how such & system can withstand surges
from switching and arcing better than a
large system backed by large power houses
and conductors. The latter system should
be eguipped with insulators commensurate
in size with the load and its importance.
The author suggests that inasmuch as surges
affect the insulators more than lightning,
inter-connected systems can obtain some
measure of Emteetmn and be enabled to
localise trouble by using steel conductors
in tying in the various branches of the
system, thus increasing the impedance and
lessening the disturbances caused by surges.
Routine tests are preferable to design tests,
and according to the author there is a
growing tendency to discard the oil puncture
test and give more attention to routine
testa, which eliminate all the weak members.
An improved design of insulator has been
introduced providing more strength to resist
thermo stresses set up by uneven heating or
by cement expansion, which tends to crack
the insulators in time. This cracking may
8o weaken the insulator that the slightest
surge causes trouble.

The Propagatien of Electro-Magnetic Waves.—
On Monday, June 8th, the French Scientifie

Committee on Wireless Telegraphy, with the
assistance of the Eiffel Tower transmitting
station, organised a full day of triala with
the object of ascertaining what variation
electro-magnetic waves undergo in  their
E::opa.gntiun at different hours of the day.

ith this object in view several members
of the Committee took up positions at vary-
ing distances from the transmitting station

(Kiffel Tower) so as to be able to study the
respective power of the oscillations taken
up by the aerial of their receiving station.

In & paper read before the Academie des
Sciences, Paul Jegou describes a special
wrrangement used by him with satisfactory
results, This consists in connecting a tuned
cirenit with an electrolytic detector, without
either interior or exterior electric supply—
that is to say, the electrodes of which (the
anode and the cathode) are of platinum and
dipped in a solution of scidulated water at
22" Baume (distilled water and pure sulphuric
acid). What led to the adoption of & detector
of such very mediocre sensitiveness was its
perfect and almost marvellous constancy in
its detecting results revealed by preliminary
trials. The detecting circuit 18 homogeneous,
and, coasequently, does not record local
electric disturbances, the detecting effect
heing solely due to the outward action of the
tapped waves. Moreover, the short distance
between the observer's station and the
Eiffel Tower (about 200 kilometres) and the
great development of aerial enabled such
intense offects to be obtained as justified the
use of this detector. In order to appreciate
and compare the power of the sounds heard
in the 'phones, the author used his special
transformer coil (Comptes-rendus, June 15th,
1908) with induetion, movable as regards
the primary, which alluws the coupling to be
varied, and the relative position of the two
coils to be recorded on a graduated scale,
The advantages noticed by this method of
measuring (by electrolytic homogeneous
detector) and receiving are the following:
Detector : (1) The perfect constancy of the
sensitiveness of o receiver easy to fit up.
(2) Owing to the feeble sensitiveness of the
detector, the measures are not adversely
influenced either by eddy-currents or
by extraneous emissions. Transforming coil
with variable coupling : (1) More marked
indicationa than the method of the shunt
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upon the receiver, because the total resistance
of the detector circuit i3 modified to an
appreciable degree. (2) The receivers mav
be touched anywhere without causing
trouble in the local indicator eireunit,
inasmuch os they are in a circuit which is
completely insulated from the detector
circuit. It is, in fact, easy to distinguish the
temporary interferences caused by contact
with the hands or body with any part of the
detector cirenit. The following table shows
the favourable effect of the night upon

propagation :—

. =4 | = :4 =
'Iﬂt Sam. 4dam | Sam Bam 10am Boon
o

. BA ar | BT @ A3 71 a5

Zpm, 4 pm | 6pm | 8pm | W0pm mﬁ-t

| 1 n
No | 72 72 r B0 BH
signals

Production of Waves by Coupled Ouacillation
Circuits.—

In comparison with the direct
excitation of the antenna, the indirect
excitation by means of coupled circuits has
the advantage that it permits the utilisation
of a considerable amount of power, but it
has the disadvantage that two waves of
different frequencies and different damping
are uced. In connection with the
former, Emile Girardeau shows in [La
Lumiére Eletrigue, that it 13 theoretically
possible to realise a system of coupled
oscillation eircuits by which only a single
vscillation i1s produced. He also describes
the results of experiments made n the
Central Laboratory of Electricity in Paris,
which show that this single-wave arrange-
ment gives a better efficiency than the usual
methods of coupling.

Selenivm.—
F. C. Brown contributes to ﬂl_f

Physical Review an account of an experi-
mental investigation of the crystal forms of
metallic selenium and some of their proper-
ties. In this research a large number of
new crystals of metallic selenium were
formed, some of very largpe size. All of
these forms, except one, are very transparent
selectively to light, a large amount of light
penetrating to a greater depth than 0-2 mm.
All the forms tested are conducting, showing
s specific conductivity varying between
200 and 10°. All the crystal forms increase
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in conductivity when illuminated, and with
but one exception they have been observed
to be doubly refracting. The action of light
i8 in the selenium itself and not at the
contacts. Mechanical pressure produces a
genuine change in the selenium, which may
alter the conductivity more than a thousand
times. The absolute change of conductinity
in one crystal by constant illumination was
proportional to the conductivity in the
dark, when that conductivity was altered
by pressures between one atmosphere and
180 atmospheres. The temperature at
which the crystals sublimate in mass
influences the character of the wave-length
sensibility curves. The production of indi-
vidual erystals of metallic selenium of large
size opens up & wide field of investigation
which promises to be free from some of the
possible complexities in selenium cells,

Use of Clused Circuits.—

In the Jahrbuch
der Drahtlosen Telegraphie F. Braun de-
scribes experimenta carried out with closed
oscillation receiver circuits, to ascertain
how they may be used instead of the usual
open type. A large rectangle of several
turns of wire, suspended from a tower at
some height above the ground, was first used
in the experiments which were conducted
between Strasburg and the Eiffel Tower,
the signals observed being from the latter
station. The direction of the incident
radiation was determined by turning the
coil through 180 degrees, and the stren
of the signal received was determined with
a umipolar detector and telephone by the
shunted telephone method. Such a closed
circuit may, therefore, be used to determine
the strength and direction of the waves, and
also the absorption of the waves and the
effect of land obstacles. Wave length may
be determined by using two coils connected
together, and following the distance between
them in the direction of the incident waves.
A simple rectangle, with its plane vertical,
closed to an oscillation circuit,with a capacity
in one of the vertical sides, was then em-
ployed, the height of the rectangle being
about 560 feet, and its length about 80 feet.
The arrangement was in the shadow of a
large building, and gave much better signals
than an open sender of the same vertical
height.
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Wireless Time Signals.

An account of the progress which is being made in this important

branch of * Astronomy"”

at the Observatories of Edinburgh and

Greenwich.

diccuss the prireiples on which radio-

telegraphic time signalling is  based.
Readers who have rot acquainted them-
selves with the subject and want to get a
full 2nd comprehensive study of this branch
of wireless utility are advised to read the
admirable articles by Mr. Arthur R. Hinks,
M.A., F.R.8,, which appeared in the Year
Books of Wireless Telegraphy for 1913 and
1914. Suffice it here to give as a brief intro-
duction to the report of the work which has
been done during the last two years a short
description of the main points in the prin-
ciples on which the service is based. All who
have had practical experience with the recep-
tion of messages are acquainted with the
" signaux horaires ' sent out by the Eiffel
Tower from the Paris Observatory. These
are based on the principle of the ™ vernier
acoustic.” That is, a clock at the Observa-
tory beating 60 in 49 seconds is put into the
circuit, and sends at each beat a very sharp
gignal, which in the telephone receiver is
exactly like the tick of a clock to be com-
pared with it. The comparison is made by
the method of coincidences. The Pars
signale gain rapidly on the clock and the
coincidence of beats can be determined to
within about one beat or a fiftieth of a
second. During the space of nearly three
minutes, or more precisely, 180 beats, that
the signals last there will be three coinci-
dences, and the mean of the three gives a
comparison which may be relied on to well
within the fiftieth of a second, or, in other
words, well within the accuracy with which
time can be determined and kept at a single

IT 18 outside the scope of this article to

observatory.
Now to explain how the observer is told
the time of each beat of the ** vernier

acoustic.” The series goes out at 11.30 in
the evening. It is received at the Paris
Observatory and compared with the standard
clock. A few muinutes' calculation gives the
precise time of the first and last beats, and

these are reported to the hundredth of a
second in a wireless message sent out from
the Observatory immediately after the
evening set of ordinary time signals, at about
11.50 p.m.

The in:titution of wireless telegraphy for
this purpose was responsible for much
greater attention by the Observatories
throughout the world to this important
subject, for remember, the determination of
latitude and longitude, and consequently the
accurate mapping of the world and of vast
regions where the slow process of triangula-
tion is impracticable, is intimately involved.

The British Observatories have not been
behindhand in the reorganisation of this
section of their work, as the reports by the
Astronomers Royal of England and Scotland,
from which the following extracts are taken,
will show. The Report of the Astronomer
Royal for Scotland refers to the new receiving
wireless telegraphic apparatus which through
thesession 1913-14 was added tothe Edinburgh
Observatory, and adds: * The aerial runs
from the cornice of the east dome to & mast
at the west end of the grounds, level, at an
average height of about 50 feet, and is about
300 feet in length. The receiving wire is led
through the window of the chronograph
room to a table where the remainder of the
apparatus is arranged. Most of the appa-
ratus was constructed in the Observatory.
The signals are clear and good. On two or
three occasions only the day-time signals
from Norddeich have been inaudible. Be-
sides the usual receiving arrangements, the
provision includes an appliance for producing
im the telephone suitable ticks from the
clock Riefler for comparison with the Paria
rhythmic signals or time-vernier. After a
good deal of experiment on other methods,
Riefler was made to drive the controlled
clock in the lobby, to the pendulum of which
a contact-maker was attached. On the
receiving table there 18 an induction coil ;
the secondary is connected with the tele-
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The KRoyal Observatory, Edinburgh, from the West, showing the Aerial.

phone, and the current from the lobby clock
passes round the primary, which can slide
within the secondary and thus regulate the
intensity of the ticks. Between these ticks
and Riefler's impress upon the chronograph
tape there i1s a definite lag. This 18 deter-
mined hy means of a time-vernier arranged
for the purpose. A free pendulum, making
a tick at each swing, 18 mounted on the
pillar behind the observer; when set in
motion it swings for several minutes without
sensible acceleration, gaining one beat in
about 54 upon a mean time clock. Its coin-
cidences are taken for six or eight minutes in
succession with the telephone tick and with
the chronograph stroke alternately. The lag
appears to vary very little from the amount
0-11s.  These applances are considered an
important addition to the Observatory,* and
their arrangement upon the whole 18 satis-
factory. The chief remaining difficulty is
the current passing for the control of the
town clocks and other controlled clocks in
the Observatory. These enrrents are very
sudible in the telephone, the-.: h, of course,
fully insulated from it. It is not
possible to suppress them for many
minutes together or the system of clocks

* Tha kalics are ours. —En, W.W.

would go wrong, but a switch upon the
receiving table permits one to suppress them
while one is attending, for example, to the
coincidences with the Paris thythmic signals.
The fault will be cured when some of the
circuits are re-wired.

“ The following examples will illustrate the
character of the compansons obtained from
these signals, which are so arranged that one
can derive from them the comparison of one’s
own clock with the adopted time of all parti-
cipating observatories as sent out from Paris.
After March 11th some alterations were made
in the contact wheel ; from this date onwards
the correction for lag has been applied ; for
the earlier date it was not satisfactorily
determined.

WineLkss OnzenvaTions or Crock OnRERECTION,
Paxrs-Emisno o

March. Seca. Obasrver. March, Seean (Observer
F | +1-12 1. 8. ] 010 J, 8.
5 12 I 8 19 €8 J 8
I T R AS.JHE 20 10 R AE.
7 12 4.8, 21 11 J. 8
0 16 J. 8 23 ‘5 J. 8
10 12 R. AR 24 ‘A1 R. A8
11 10 J 8. 28 17 J.8.
12 147 R. A B 27 ‘13 J. 8
13 10 J 8 = 15 K. A B,
14 10 RAS 30 ‘15 R AS
16 L 31 ‘14 J.8
17 8 H AB,JB
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It will be noted that there is no sign in these
of the personality of the observer.

“ It 15 clear from these comparisons that the
FPariws time-vernier, with its apparent complete
Jreedom from personality, must rank as one
of the most precise and reliable of miodern
astronomical resources.*

“The comparisons with the ordinary time
signals sent out from Paris and Norddeich
are naturally less preecise, but they present
some features of interest. Out of 30 times
when the Paris signals were observed by
both Mr. Storey and myself we have a mean
discordance of 40-05, and similarly from 17
observations of Norddeich +0-08 without
any personality. If we eliminate the refer-
ence to Edinburgh by subtracting the correc-
tion as determined from the rhythmie signals,
we obtain an equation from the Paris ordi-
nary signals to the time of the rhythmic
signals, and similarly from the Norddeich

* The italica are purs.—En, W.1V.
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signals, as under. The time taken i1s from
the mean of all observations by both ob-
servers on each day.

Date. Paris.  Norddeich. Date.  Pars. Norddeich,
Feoh, Seoa ey, Mar. My, s,
1] + 11 1] 12 il 11
11 + 105 + 1 13 =1 “14
12 + 11 + 14 14 —=]{} +
13 4 +14 15 + +°1%
14 + A 4+ % 1% + 17 43
16 + U7 + 1k 17 + T gLl
16 + 12 +-11 1% + U7 + 6
17 +107 4 14 1% 10 + 14
25 = % - 07 |} R L1 = M
24 = —-12 21 + ki =14
1| -*13 1y 2o + Wl —_
Mar s +107 |
3 —-18 —1Z 24 + 1.5 + i
& —-13 — *H) s 13 + — ]
i — 1§ — & ¥ =] —
T R e 1] 27 +°11 (s}
N =14 =14 . +°13 —_
1 + 17 — 1 s o 1} — ik
1] R 11 =17 k] g1 o (07
11 O =13 31 0 =11

From this it appears that each set of ordinary
signals as recorded here shows a fluctuation

INTERIOR OF WIRELESS RCOM, EDINBURGH OBSERVATORY.

Our illusfrafion shows the table with the receiving apparatus.
The chronograph on which the Observatory clocks regisfer 15 seen

the contact-maker of the clock.

The induetion coil is econnecled lo

at the right-hand top corner,

UNIVERSITY OF MICHIGAN
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running in amplitude to between one and
two tenths of a second.

“Simee May 28th the observed differences
of time as given by the rhythmic signals
between the Paris and Edinburgh clocks has
been telegraphed to Paris on the following
mMOrning.

The controlled clock pendulum with confact.
miaker affaoched, At each swing—ie., each
second—a fick 1s sent fo the wireless aperator,

“ [t 18 well known that as soon as the 11.45
p.m. time signals from Paris have been sent,
they immediately send the times of the first
and last signals of their rhythmie set. These,
compared with the times of their reception
as observed with the U[l.‘-u'l'\'.'ﬂul'_‘l.' clock, L!_it'P
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the difference Paris minus Edinburgh, the
mean of the first and last signals being
adopted.

“ Thus, the telegram sent on the morning of
July 31st read as follows: ° Observatoire
Paris 15309, very good'—that is ‘To the
Observatory Paris—Your time is ‘15 of a
second later than Edinburgh ' The last oceca-
sion on which we obtained stellar observation
to check our clock was July 30th, and as a
check to the receiver on the aecuracy of
the transmission the figure 9=the sum of
the preceding four figures=145+3+0, the
last two words indicating that the reception
of the signals was * very good.”"

The Report of the Astronomer Royal from
(ireenwich Observatory gives us the follow-
ing information :

“ An apEnrntua was set up on July 5th,
1912, for the reception of the wireless time-
signals from the Eiffel Tower and Norddeich.
The signals have been constantly observed
by Mr. Lewis and Mr. Bowyer since this date,
the morning signals being observed each day
(except Sundays). The night signals from
the Eiffel Tower have been observed on 128
and the rhythmic signals on 82 occasions.
The night signals from Norddeich have been
ohserved on 124 occasions. The morning
signals from the Eiffel Tower were observed
by both Mr. Lewis and Mr. Bowyer on 167
days : there is a mean difference L— WB =

w066 in their times of observation
with an accidental discordance of +s06
hetween  the  observers.  Similarly  in
the receipt of the Norddeich signals
the two observers showed a mean personal
difference L—WB = —g-0433 and a similar
accidental discordance. Thus the ordinary
signals are observed by either observer with
a mean error of less than + s-05.

* As regards the actual difference between
the time sent out by the Eiffel Tower and
that of the Greenwich 10 hour and 1 hour
signals, from 184 observations Mr. Lewis
makes the Eiffel Tower Signal 08206
late on Greenwich, and Mr. Bowvyer, from
234 observations, makes it 0s-313 late. Itis
supposed that the difference is mainly due
to the difference of personal errors of the
Standard Observers at Paris and Greenwich.
The mean discordance after allowing for this
constant difference 15 + s-11.

“The following table shows the actual
differences found during Mav, the mean of
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the two observers being taken after allow-
ance for their constant differences :

May Seca May Soes, May Seca May Becs.
1 +0r35 g +048 17 +020 25 —
] 42 10 39 18 ] 2 +03
i 35 1 - 19 =8 1] a3
4 — 12 —_ 1] - - 32
& 48 13 ‘35 2] 28 b 21
L] 4.3 14 a2 = s L 37
T "M 15 ‘18 in . | 21 e L]
8 “H 16 ‘13 4 =20
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Firrel Towee

. I ————
| No.of | Signal Personal | Mean

Obwerver. Oba | late on | Equa- | Discord-
G.M.T. | tion. AOoE
G5 (ERCREE SRR [ B0, [ s B
L. (Morn) | 412 LI 1 FF — +110
W. B. (Mom) I 830 44 — ++114
[.-W. B. .. ad 375 At 0487 + 0}
Bhythmic Signals 175 141 = + (45
W. B. (Night) .. | 258 | -080 = 122

Exterior of Greenwich Observafory,

*“ The Norddeich signals are, according to
160 observations of Mr. Lewis, 05297 late
on the Greenwich time sigonals and Os-340
late according to 229 observations of
Mr. Bowyer. Allowing for this there is an
accidental discordance of + 0s-23."

The following vear Mr. Maunder again
referred to the time signals in the following
lerms :

“The signals from the Eiffel Tower and
Norddeich have been regularly received and
compared with the Greenwich time. The
results to 1914, May 10th, using the im-
personal micrometer of the altazimuth as the
standard for the personal equations of the
(Greenwich observers, are as follows :

NoRDDEICH,

N, of |

Signal Personal | Mean
[bserver, ks, | laste on  Equa- | Discord-
GMT., tion. | ance
BecA. Aeea, BecR
I. (Morn) . . i WL R ] + g
W. B. (Morm) .. 424 | 08D -- N
L.-W. B. .. i 300 - 51 + 1075
Rhythmic Sigoals - | - ‘ ==
W. B. (Night] .. 242 082 — | + e

* A" field set * of Mr. 8. . Brown's relays
and syphon recorder were obtained in
March, and very satisfactory records have
been obtained on twenty-five occasions.”

The Astronomer Royal’s remarks concern-
ing Norddeich are at the present minute

UNIVERSITY OF MICHIGAN
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?ﬂjﬁu.lhﬂj' interesting, not to say pathetic.
he events of the past few weeks have made
a great difference in the status quo of this
important station. There is no time for
time signals, and what was once the dissemi-
nator of valuable and accurate information
is, under the present jurisdiction of the War
Lord and his minmions, an instrument for the
publication of questionable information and
reports of what Mr. Punch jocularly terms
“ wireless victories.”

But this is in parentheses. To conclude in
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recommenced. Up to the present this has
heen impossible, but in the December issue
we shall include the fifth of the series, and
we have hope that henceforth they will
appear without intermission month by
month.

This series, it will be remembered, com-
menced in the May issue, and as they are
of considerable importance we advise all
students interested in the subject to give
them due attention. Never was there a
timé when wireless knowledge could be

all seriousness, 1t will be seen by the above more usefully emploved. The nation
reports that much has need of all her
valuable attention wireless operators,
has been given to and those who can

the guestion of time
signals, and there is
every reason to be-
lieve that in the
future interest in this
subject will not only
continue at the same
high level, but will
be augmented until
we shall reach a very
high perfection in
this branch of our geo-
graphical economy.
The general puble
will never be aware
of the great influence
which it has already
asserted  and  will
continue to assert
over public affairs.
But that does not
matter; the work will
continueall the same,
for like all good
things the virtue of it is its own reward.
Only this state of affairs urges us to the
philosophical reflection that we do not
appreciate, often we do not even realise,
the benefits which it is our lot to enjoy.

Instruction in Wireless Telegraphy.
AN ANNOUNCEMENT.

N the September issue of this magazine
I'il-'e announced the postponement of the
articles of Instruction in Wireless Tele-
graphy. At the same time we expressed
our hope that the series would shortlv be

The Wireless Apparatasial Greenwich
. Observalory.) _ - -

obtain a Certificate
of Proficiency in the
subject become of
immense value to
the State, not
necessarily as a
active community
but certainly as a
reserve force  on
whom she can rely
if need be. It has
been the aim of the
Marcom Company to
give every encour-
agement to enthu-
siastic students, and
with this end in view
they, last year,
arranged  eompeti-
tive examinations in
wireleas telegraphy,
and, as a further en-
couragement , offered
prizes to the most
efficient. The response they received was
so gratifving that they determined to renew
their offer, and an announcement to this
effect was made in the August number of
Tue WireLeEss Wornn. All who are anxious
to avail themselves of this offer are advised
to read carefully through this announce-
ment. They will find that the competitions
are open not only to the former groups of
competitors, but also to members of recog-
nised wireless societies, clubs or associations,
and to Colonial boy scouts. Already we
have received appreciations of this announce-
ment, and the keenness evineed is a credit
to the manhood and vouth of Great Britain,

UNIVERSITY OF MICHIGAN
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Farmers and Wireless.

A Scheme fo Banish Isolation.

districts of Australia have long been

handicapped by the lack of means of
awift communication with the outside world.
Far from towns, they are often compelled
to put up with inconvenient and sometimes
dangerous delay in the satisfying of wants
or necessities. An interesting suggestion for
a remedy for this state of affairs has been
made by Mr. W. King Witt, vice-president
of the Wireless Institute of Victoria. Mr.
Witt, during a recent tour in central Gipps-
land, was impressed by the isolation of the
farmers, and he points out that the terrors
and disadvantages of loneliness might be
greatly reduced by the use of wireless
telegraphy.

The establishment of such a system,
linking up the scattered homesteads of the
country, would certainly be a boon to the
farmers. Cut off as they are, a crisis such
as may be caused by sudden illness finds
them helpless, and in those cases where
medical help is wanted urgently, and life is
ebbing away, precious time must often be
taken up by weary journeys to the nearest
township or the nearest telegraph station.
A means of communication would do away
with the pain and anxiety of a dusty, frantic
gallop for help. It would halve the time of
waiting, and double, perhaps, a sufferer’s
chance of life. For ordinary purposes, too,
wireleas telegraphy could prove of the
greatest assistance to the agriculturist.
Moments arrive when farming requisites are
in urgent demand—spare parts for broken
machines, perhaps ; or perhaps the housewife
would like a fresh supply of some domestic
requirement in the shortest possible time.
At present a weary journey may have to
be faced in order to give the order, and time
is necessarily wasted. Farmers themselves
realise this keenly, and there has been in
some districts a strenuous demand for the
installation of a telephone system providing
speedy communication with the nearest
town. But it has been pointed out by the
Postmaster-General that the idea 18 1m-

F&RMERE residing in the isolated

practicable, on account both of the difficulty
and expense of erection and of the negligible
revenue that would accrue.

A cheap and practical substitute, then,
is provided by a wireless telegraphy system
run upon the lines suggested by Mr. Witt
in the Melbourne dge. Persons requiring
the service would organise themselves into
& co-operative body, subseribing to a fund
which would provide a wireless station for
each member and a central station at the
nearest town, where an operator would be
on duty. The extra cost of the erection of
mast, aerial, and assembling of instruments
would depend upon the ability of the erector,
and it is suggested that a trained operator
might be employed at the commencement to
get things into working order. The matter
of supply could be dealt with by having at
the central station a small plant for charging
accumulators. The participants in the
scheme would then have to learn to use the
telegraph. That done, the farmer, or one
of his employees, would be in a position
instantly to communicate, through the wire-
lass chain, with the nearest town and the
central station. Mr. Witt suggests that the
Postmaster-General might be asked to license
stations operating under this scheme under
the same conditions as experimental atations,
It would save the country trouble and
expense, and it would be a blessing to the
isolated inhabitants,

In illness or emergency of any description
it would only be necessary for the farmer
to seat himself at his instrument and tap
out with the key before him his cry for help
or his order for a new cultivator. From
the transmitter the waves would flash like
ripples in the ether, to be gathered in by the
cobweb of wires at the central station : and
in half the time that would ordinarily be
taken help would be at hand, or the new
machine on the road. And, maybe, in the
evenings the wireless would crackle buaily
with private gossip or invitations from one
to another to * come round and see us.”
Thus would lonelineas he banished.
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Acerials and their Radiation

Waveforms.

VIL

By H. M. DOWSETT.

term known and used for many vears
by English.speaking wireless engineers
and operators and by many foreign engineers
to denote the setting up of radiation oscil-
lations in an aerial by directly charging it
as & condenser, and discharging it to earth

by means of a spark.
It is used in the ** International Radio-

telegraphic Convention,” 1912, and in the
British Post Office “ Handbook for Wireless
Telegraph Operators,” yet it has not found
itsa way into any leading text book.

Plain aerial transmission came into being
on the first occasion Commendatore Marconi
used a vertical wire as radiator attached to
one side of his spark discharger, and earthed
the other side. It has since played a tre-

PLAIH AERIAL.—Plain aerial is &

section, but bend round and reach the earth
outside the section.

The aerial is separated from earth by a
spark gap—not shown. [ts capacity is
supposed to be negligible. This simplifies
the construction of the diagrams to follow,
without affecting the general resulta. Now
it has long been recognised in alternating
current work that a wave form which has
not & true sine wave character—which is,
for instance, humped or square—can he
resolved into several component harmonic
waves, each of them a true sine wave. Then
suppose we consider the static cha
aerial at the moment of its discharge from
this standpoint.

The potential in the aerial has a square
wave-form. Then every part of the aerial
—aa the effect of the discharge travels up-
wards—can be conaidered as the seat of the

r"""liliE

mendous part in the development ol wire-
less. Yet its method of operation has been
little understood. Text book diagrams of
radiation from an aerial having a spark gap
in it usually show tuned wave radiation,
not plain aerial.®

The author's conception of plain aerial 1s
developed and illustrated herewith.

Fig. 1 shows a vertical eection through
the field of electric strain on an aerial having
a static charge, the sense of the strain being
indicated by sarrow heads. The broken
lines starting from the aerial indicate the
strain lines which start in the plane of the

* 1 A. Flaming., " Tha Principles of Electrio Wava
Telegrarhy aod Telephony,'” 1910, p. 408, Figs. 2 and 23.
G. W. Piorces, " Priociples of Wireless Telegraphiv,”
1910, p. 124, Fig. @0

Fig, 2. Fig. 3.

Fip. 4. Fig. 5.
antinode of a wave which is set free at the
instant the potential at that place com-
mences to fall. There s no limitation of
the waves set free to the harmonics of the
natural period of the aerial, for, during the
discharge, at every point of the aerial there
is an instant when there is no current flow,
while at the same instant current is flowing
at the spark gap. Figs. 2 to 10 illustrate
the devr:ﬁ:pmcnt of the discharge in general,
the radiation from one side only of the
aerial being shown, omitting for the moment
the consideration of that part of the dis-
charge which leaves the aerial as harmonics.

In Fig. 2 the discharge has travelled up
one-quarter the length of the aerial, and is
setting free a wave of the natural period of



this length of aerial. At the same instant
the field of electric strain between aerial and
earth and above this wave is identical with
the field shown in Fig. 1, but it is omitted
in Fig. 2 and the diagrams which follow
to simplify them.

In Fig. 3 the discharge is just being felt
half-way up the aerial. But the front of
the wave set free one-guarter the way up
has expanded outwards and upwards, and
has kept pace with the discharge impulse,
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determined by quarter the lemgth of the
aerial to & wave determined by the whole
length of the aerial —the fundamental—and
thia degenerate wave lags 45° behind the
first fundamental wave sent off by the
aerial.

But this is anticipating the development
shown in the diagrams. Let us go back to
Fig. 5. Fig. 5 shows the field of electric
strain at the instant the discharge impulse
reaches the top of the aerial—when it sets
free the fundamental, with
its wave-front superposed by
the wave-front of the quarter,
half and three-quarter aerial
waves which accompanied
and kept pace with the dis-
charge impulse. It shows
also the wave-backs of the
quarter aerial wave, half

so that at the instant the wave is set free
from half the aerial its front coincides with
that from one-quarter the aerial. This is
indicated by the two arrows on the wave-
front. The potential, therefore, of the
wave front increases as the discharge pro-
ceeds.

Fig. 4 in a similar manner shows the
discharge impulse at a point three-quarters
up the aerial, where it is setting free a wave
corresponding to that length, which in ita
turn has ita front superposed by the quarter
and half aerial waves—indicated by the
three arrow heads—the potential being
correspondingly saugmented. But a new
feature makes its appearance in Fig. 4. The
reflex of the first quarter aerial wave set
free has now charged the aerial in the
reverse sense, one-quarter the way up.
What is it to do next ¥ There is nothing to
stop the charging current from proceeding
further, no reflected wave of the same
period returning down the aerial to assist
in creating a standing quarter-aerial wave,
The charging current of the reflex quarter
wave, therefore, does proceed further, and
as shown in Figs. 5, 6, 7 and 8, it is not
stopped until it reaches the top of the
aerial, its tendency to break away with its
original frequency, however, checked, as the
aerial cannot resonate to its period. From
there in due time it returns, and therefore
it degenerates from a wave whose length is

aerial wave and three-quarter
aerial wave in different s

of freedom expanding from the aerial
And lastly the further expansion of the
quarter aerial reflex wave which is changing
its wave length.

Fig. 7 is of interest, as it shows this reflex
wave at the instant it is leaving the aerial
a8 a fundamental wave.

Fig. 9 shows the first fundamental at the

Fig. 10,

instant it is clear of the aerial, comprising
within its period waves of all other shorter
periods—for the quarter, half and three-
quarter acrial waves whose generation has
been deseribed, were taken as representative
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of waves set free from every length of the
serial measured from the spark gap.

And following this first fundamental—
seen more clearly in Fig. 10—is a succession
of other much weaker fundamentals, the
reflexee of the shorter-period waves, out of

Ty
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Typical harmonic radiation is shown in
Figs. 12and 13. Fig. 12 gives the expansion
of the wave of triple frequency, and Fig. 13
the expansion of the wave of five times the
frequency.

'hen a wave is set free from one-third

et R L

o g 5
el i
— L
T

Fig. 11.

step with each other and the main funda-
mental. For convenience of reference the
original fundamental wave with its reflex
has been lined in heavier than the rest, and
everv original wave has been given the
same type of broken line as its own reflex.

The development of the radiation of any

!

the length of the aerial, Fig. 12 (a), the first
stage of its expansion does not differ from
the first stage of every other wave, Fig.12 (b).
Ita reflex also does not stop at one-third the
length up the aerial, Fig. 12 (c), but flows
up higher without breaking away. When
however, it reaches the top of the aerial,
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Fig. 12,

gingle wave which is not a harmonic of the
aerial is shown clearly in Fig. 11.

But what of the harmonica ¥ As the aerial
when sparking is earthed, the harmonics will
consist of all uencies which are odd
multiples of the fundamental, frequencies
of three, five, seven times, etr,

Fig. 12 (d), and can go no further, another
wave has at that instant reached one-third
the way up, and its antinode therefore
occurs at the same position in the serial as
did the antinode of the original wave at
the moment it broke away.

Further progress up the aerial being
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stopped at the same instant for all wave
energy in the aerial, there is a simultaneous
break away into space of the wave from
both antinodes, ending at the position of
the wave nodes. This is shown in Fig. 12 (e).
The whole aerial thus being set oscillating
to & harmonie, continues to oscillate, the

following reflexes are harmonic groups
which are part earth bound and part free
waves,

The behaviour of such free waves has
already been fully discussed.*

What are the relative strengths of the
waves sent off by plain aerial, and what is

f’f,/ig_f_;ff Fds

Fig. I14.

top part of the aerial with ita own energy,
and the bottom part with its own energy—
there iz no flow as in the previous operation
of wave energy from the bottom to the top
of the aerial. The growth of the new double
wave which results is shown in Fig. 12 (f),
and Fig. 12 (g) shows it getting away into
space.

All remaining waves in the same wave
train will have this new character. Fig. 13 (h),
for instance, shows the radiation of two
douhle waves of the type last described. the
harmonic in this case having five times the
frequency of the fundamental.

Then to complete Fig. 10 one must
imuagine the wave trains of the harmonics
to he superposed on the wave trains shown,
This has not been done for the sake of
clearness.

A general description of plain aerial
radiation may be given as follows :

(1) The first fundamental wave radiated
comprises within its period earth-bound
waves of all periods up to that of the funda-
mental.

(2) The wavefront of the first funda-
mental is superposed by the wavefronts of
all other waves set free by the aerial,
whether harmonics or not, and its potential
is considerably increased t-hEreh}'

(3) The reflex waves which follow, except
those due to harmonics, are all earth-bound
fundamental waves, out of phase with the
main fundamental.

(4¢) The first reflex waves of harmonics
are earth-bound harmonics, the second and

the final character of their resultant travel-

ling along the earth’'s surface ?
t P L, Fig. 14, represent the aerial,
charged to a potential of, say, 20 unita.

Draw the potential sine curve of the
fundamental oscillation, P1, by means of a
quadrant of radius 20, Fig. 14a, projecting
the sines of the various angles obtained

]

Fig. 13.

therefrom, to their corresponding phase
positions on the aerial, P L, and joining up
the points so found.

Hnw the potential on the aerial before

% Tur WineLEss WoRLD, October, p.421.
C
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discharge is the same at all pointz—20
unita, But at seven-eighths the aerial
length, the sine curve of the fundamental
18 U4 units less than 20. Then (04 units
must be the amplitude of the bunch of waves
o! which the seven-eighths aerial wave is a

o
Fig. 16,

mean. Draw in the sine curve, § P, adding
this additional amplitude to the funda-
mental,

At three-quarters the aerial length the
sum of these amplitudes is8 1°11 below 20,
Then the amplitude of the waves of which the
three-quarter aerial wave i= the mean must
be 1'11 unita. Draw in the sine curve, § P,
adding this additional amplitude to that of
the fundamental, and seven-eighths aerial
waves, and find as before by what amount,
the resultant at five-eighths the aerial
length is less than 20 unita,

If this process i continued until the foot
of the aerial 18 reached we arrive at the
result shown in the full line curve, Fig. 15,

This curve shows that the shorter the
waves sent off by plain aerial compared with
Sfundamental, the greater their amplitude, the
maximum amplitude being oltained from the
minimum wave leaving the foot of the werial

Ture WirerLess WorLD

which has the same potential as the funda-
mental, The values thus obtained are the
amplitudes shown in the first part of the
potential wave curve, Fig. 16, reading from
the right. The calculated check values are
given in Table 1.

The minimum wave and the
maximum wave—FP1, the funda-
mental—have the same amplitude,
and their fronts coincide. The
wave, Pl has an amplitude of
842 wunits, and its front coir-
cides with Pl1. The wave, I'{,
has an amplitude of 534, and its
front also coincides with P1, and
so on with all the waves.

The first half oscillation along
the earth completed—correspond-
ing to a complete wave in space
—the periods of all the waves with the
exception of the harmonics change to that
of the fundamental in the manner already
deseribed.

If it is assumed that no energy is lost in the
first half oscillation, the second half oscil-
lation at the new period will contain an
equal amount of wave energy, but it will
now be spread over the whole aerial instead
of only part of it. : )

This will result in the maximum potential
of the new period wave being lower than
that of the old period wave. .

Let K =capacity of ith aerial length,
generating one of the original waves,

V,=maximum potential of original wave,

K,=capacity of the whole of the aerial,

and V,=maximum potential of reflex
wave,

Then V,= Vi JE‘
]
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The ratio of the capacities in this formula
18 the same as the ratio of the aerial lengths
generating the two waves; the values of V,
corresponding to the original waves P, Py,
ete., can therefore be easily obtained.

They are given in Table II. and in the
dotted line curve Fig. 15, and again in
Fig. 16, being the values of the maximum
amplitudes in the second and succeed-
ing half oscillations reading from the
right.

This accounts for the greater part of the
energy radiated by plain aerial. The small
part due to harmonic radiation
can be treated in exactly the same
way. The strength of each initial
wave can be obtained from the full
line curve, Fig. 15, as hefore. The
energy of the reflex wave distri-
butes itself over the whole of the
serial instead of only over the
original part, and therefore the

mutilation due to earth absorption of the
backs of the waves.t

The potential curve in space above the
earth’s surface requires special treatment
owing to the existence of the free harmonic
waves. As however, the harmonics
are comparatively weak, they can
only affect the main result to a small
extent. Speaking generally, the
potential measured to any base line
originating on the aerial, but extend-
ing into spare above the earth,will be
similar to Fig. 14 but flatter, and the

maximum potential is reduced cor-
respondingly, and can be obtained «
from the formula

V=V./3
1

The sum of the wave potentials in Fig. 16 is
given in the plain curve, Fig. 17. The
harmonics will cause the plain curve to be
rippled. The effect of the harmonics of
three and five times the fundamental
heguenr.;r is shown daotted.

inally, the tops of this resultant curve
along the earth's surface suffer the usual

i : ‘i
! .
/ f
; i
.
“Fig. 17. .

ripples due to harmonics will be more distinct
or less distinct than on the earth according
to the elevation and gradient of the base line.

t TR WiRRLF4a WoRLDp, Joos, 1914, p. 161 ; Angost,
1814, p. 485,

Length of aerial Length of acrial
gencrating original wave, generating reflex wave.

K. K,
1 1
i 1
i 1
& 1
g- 1
1

i 1 |

; 1 '
1/16 1
1,40 1

TABLE 2.

Amplitude original Amplitude reflex
WAVE. WAVE.
K
V. =V, ;"
V=V, K,

200 200
04 0-37
111 0-96
1.97 1-56
276 ! 1:95
373 ! 228
534 267
842 ' 298

11-5 287

14-7 | 2-10

c2
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guestions relating to the matter publish
and statements of our contribator. |

The Care and Operation of
Diesel 0il Engines. .

T is not intended in this article to go into
Ithe theoretical side of Diesel engines,

that part being well attended to by de-
signers and engine builders. The following
remarks are intended primarily for men in
charge of stations where these engines are
installed.

The main advantage of Diesel engines over
other oil engines is the fact that most crude
oils can be burnt in them without having to
undergo any refining process. The action
of the engine is as follows : Air is drawn in on
the down stroke and is compressed on the up
stroke. At the top of the stroke the fuel is
blown in by compressed air at a pressure of
about 900 lbs. per sq. in. The air having
already been compressed to a pressure of
about 800 lbs. per sq. in., is at a temperature
sufficiently high to vaporise the blown-in
fuel and the gas thus formed burns steadily
on the down stroke. The exhaust takes
place in the ordinary way, thus completing
the cycle of operations.

The engine is started up by means of com-

ressed air, which ia sent out with the engine
in steel bottles. Since the amount of air sent
out with each engine is limited (probably
sufficient to start up the engine twice), it is
essential that the engine should run for at
least twenty minutes the first time it ia
started up, or long enough to pump up the
starting bottles with compressed air.

The following remarks may help to reduce
the non-starting factors to & minimum. In
the first place, of course, all bearings should
be attended to. Although the engine will be
working on crude oil in the ordinary way, it

their application to wireless
under this beading. We do not hold ourselves responsible for the opinions

hy,and we would weleome eriticiima, remarks

is best when first starting up to use paraffin,
especially in cold climates. This st once
does away with the chance of the fuel not
reaching the injection valve, and hence the
engine gets fuel on the firat, or at least on the
second, working stroke. Also the paraffin is
more easily vaporised than crude oil. The
last point where the fuel can be observed to
be running freely is at the distribution box.
This should be flooded and the oil run
through to get rid of any possible air locks.

Care should be taken to see that all joints
are screwed up tight on the pipes connecting
the starting hntt%ea with the engine ; other-
wise, the engine may fail to start, as all the air
that the bottle can supply is required during
the first few strokes of the engine.

The first thing te do after the engine is
started up and running well is to pump up
the starting bottles to a pressure of at least
600 Iba. per sq. in., thereby providing air in
case the engine has to be shut down quickly
should it run hot or any mechanical trouble
develop. This precaution haa often been
overlooked, with the result thatif the plant is
situated in a place where transport is difficult
it has not been possible to start up the engine
again for & long period. If for any reason
the engine fails to start after the first fifteen
revolutions, the air supply from the starting
bottle should be shut off at once, thus leaving
sufficient pressure in the bottle to make a
fresh start. If the plant is situated in a cold
climate, the circulating water should be shut
off during the starting period, care being
taken, however, that the cylinder jackets are
completely full of water. Once the engine is
under way the cooling water should be
flowing at such a rate as to discharge at the
outlet pipe at the proper temperature. The
actual rate of flow, of course, depends upon
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the initial temperature and upon the load
the engine is taking.

Providing the engine is running well, erude
oil should be substituted for the paraffin
which was first used to start up, at the same
time increasing the injection pressure. This
increase of pressure is ne , 88 the crude
oil is more difficult to split up than the
paraffin.

General Method of Starting Up.

The operations should be carried out in the
following order :—

(1) Note that the cam levers are in the
proper starting position.

(2) Flood the distribution box. It is
always well to start up on paraffin if prac-
ticable. See that the distribution box valve
i in the right position.

(3) Release the exhaust valve levers and
make sure that the walves lift properly,
using the bar provided for that purpose.
Should it be found that they are sticking at
all, lubnicate with uﬂﬂmlﬁn and not oil,

(4) SBet the regulator in the starting posi-
tion, care being taken not to mistake the

full load position for this. In the full load
rc-itiun the engine will not get sufficient oil
or starting.

(5) Open all oilers and circulating valves.
On large engines the oilers should be opened
at least fifteen minutes before starting.

(6) Note particularly if the governor is
screwed down, in order that it may have no
effect on the oil supply at the commencement.

(7) Blow off any water which may be in
the air veasels.

(8) Open the middle valve on the bottle
supplying air for the injection of the fuel.
The presaure in this hottle should be at least
600 lbs. per sq. in. Bhould this pressure
happen to be down, it must be raised by con-
necting the bottle to one of the starting
bottles.

(9) Connect up the running bottle with
the starting bottle by opening the nght and
left hand valves. This operation should be
carried out as quickly as possible.

(10) Open the starting valve, and after the
engine flywheel has made about eight revolu-
tions, put the cam levers in the running
position. As soon as the engine fires shut
the starting valve and put the oil regulator
in the ** no load ™ position. A¢ once note the
speed of the engine and regulate accordingly
on the governor.

(11) Open the air regulators on the com-
pressors and pump up the air bottles to
about 950 Iba. persq.in. When this ure
is reached the regulators should be closed so
that only a sufficient supply of air is obtained
to keep up the pressure in the running hottle.
After this the starting bottles should be dis-
connected from the pumps and blown down
to 900 lbs. per sq. in. in order to get rid of
condensed water.

If the engine is not to be put on full load
right away the cam levers should be put in
the second notch. Do not forget to regulate
the cooling water so that the outlet tempera-
ture is about 140 degrees Fahrenheit. Par-
ticularly note that the oil supply to the high

ressure side of the com s is running.
The remedy for a smoky exhaust is found
in the regulation of the injection pressure.
Running of the Eagine.

The injection pressure should be adjusted
according to the load, and when making, this
adjustment the exhaust should be noted, the
best results being sbtained when the exhaust
ia quite clear,

e injection pressure varies from about
600 1bs. per aq. in. at light load to about 900
Ibs. per aqg. in. at full load.

The exhaust valves should be lubricated
with paraffin about every hour, one or two
drops being quite sufficient.

The cooling water should be carefully
watched during the first half hour's run and
adjusted as the engine warms up.

When shutting down, the following pointa
require attention :— ‘

(1) Note if the pressure in the starting
bottles is well up and the water blown off.

(2) Be careful not to close the valve which
supplies air to the running bottle until the
engine has come to rest.

(3) As the engine slows down the catches
should be put up so that the exhaust valves
are left open when the engine has stopped.

(4) Leave the fiywheel in the position for
starting—i.e., with the crank just over the
dead centre.

(6) Open the blow-off cocks on the air
pumps and blow any out of the supply pipes.

The above is only offered as a help in the
running of Diesel engines.

The makers' directions should, of course,
always be followed, as the temperaturesof the
cooling water and the injection pressures
vary with different makes. F. N.
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The Pacific Wireless

Chain.

Opening of the First Stations.

Notable Messages.

N important link in the trans-Pacifio
Awire]ess chain has been forged with
the opening of the Marconi high-
power wireless stations st Bun Francisco and
Honolulu. This is an event of world-wide
importsnce, signalising as it does a further
advance in the commercial development of
wireless telegraphy by bringing that means
of communication within range of a con-
siderably increased number of users of the
world’s telegraphs, to whom the reduction
in cost which the wireless service makes
ible (in addition to its other ad vantages)

18 & matter of no small moment.

The restrictions of censorship have
had the effect of increasing the cost of
cabling at a time when commercial com-
munication by telegraph has been appre-
ciably stimulated in the endeavour of
British manufacturers and merchants to
profit by the industrial collapse in conti-
nental Furope, and the facilities offered by
wireless have, therefore, eugaged very wide
attention. Of the Marconi trans-Atlantic
service, which has been in successful opera-
tion f'f_'rl' many yeurs, it is only necessary to

int to the relief which it is able to offer

usiness firms suddenly confrunted with
increased telegraphic expenditure, by effect-
ing & saving of 33} per cent. of their cable
hill, the rute being Ed per word as compared
with Is. per word by eable.

It should be mentioned that the Marconi
Atlantic deferred night and weck-end
letter services to Canada and the United
States have not at any time since the out-
break of war been suspended. Messages by
any telegraph service are still subject to
(Government censorship and possible delay,
but there i3 now no reason to believe that
these conditiona will to any appreciable
extent affect the speedy trausmission of
messages * Vid Marconi.”

The new Pacific service inaugurated by
the company will interest many business

firms in this country. The wireless rate
from Great Britain is 2a. 3d. per word,
representing a reduction of 9d. per word
as compared with the existing rate vid the
cables. The beueficial effect of competition
by the wirelers company is, therefore,
plainly evident. In order to take advantage
of this new and cheapest means of com-
munication, messages must be handed in at
Marconi House, Strand, or if handed to the
Post Office telegraph offices must be routed
“ ¥Vid Marcont,” these two words being sent
free of charge

The new service will be described more
fully in an early number of Tne WireLEss
WorLp. It furms a link in a chain which
will eventually reach from the United
States of America to the Philippines and
Japan. The Honoluln station stands on
a broad stretch of land which slopes down
towards the sea from the south-western
base of the Koko crater, and in time it will
serve as a relay for the transmission of
messages from the Pacific coast of America
to the Orient. The station is duplex,
that at Koko Head being used for receiving,
and at Kahuku, 50 miles distant, being used
for transmitting. At Koko Head five maats,
each 320 ft. high and 1,000 ft. apart in a
straight line, carry the aenal used for commu-
nication with San Francisco; six other
masts, each 450 ft. high and 1,000 ft. apart,
are being erected for carrving the Yokohama
aerial. The transmitting station at Kahuku
has three steam-driven generators, each
of 500 h.p., one fur working to the Pacific
Couast  stations, wone for working with
Japan, and a third fur emergency use. The
latter may be used for working either way,
both to the coust and to the Orent, and will
be installed in such & manner that in case of
a breakdown of the power apparatus the
apare set may be quickly substituted, and
thus prevent any delay in the handling of
the traffic.



For working to San Fraucisco 32 aerials
each about a mile in length are supported
J00 ft. above the ground by neans of a
double row of wmasts, of which there are 12
in all. A similsr arrangement of aerials
of somewhat greater length, supported by
14 masts each 450 ft. high, will be used for
working with Japan. The completion of
the Marconi station on the Hawaiian
Islands marks the beginning of a new era
in wireless communication between the
islands and the outside world.

The new service on Septemhber 24th
was formally insugurated, and it is appro-
priate that the first message by wireless
from San Francisco to Honoluln should be
from the President of the United States
of America, which was addressed to the
Governor of Hawaii and read as follows :

" The White House, Sept. 2.

“To the Governor of Hawaii :

" May God bind the nations together in
thought and purpose and lasting peace.

* Wooprow WiLsox."”

The next message was from the Secretary
of the War Garrison to Major-General
Wm. H. Carter, U.S.A.,, commanding the
troops in Hawaii, who said :

" I 'wish to extend my heartiest greetingn
to the people of Hawaii on this our first
vpportunity for direct communication by
the most modern means.

* This occasion merely serves to empha-
size the close ties that will always hind the
PEUEII: of this country to our fellow-citizens
n wail, and [ feel sure that it will
result in further increasing the present
well-deserved prosperity of that beautiful
island.”

Then followed & message front Mr.
Josephus Daniels, Secretary to the United
States Navy :

“ Through the courtesy of the Marconi
Company | have the pleasure of sending
s my first communication over the
new radio circuit between California and
Hawail my congratulations to the Gover-
nor and the ple of Hawaii on the
establishment of this new means of com-
munication, which will promote our co-
ordination of effort and unity of endeavour
and bring the people of the territory into
still closer relationship with their fellow-
citizens on the mainland.”

To Dr. Montague Cook, Mr. Wm. C.
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Redfield, Secretary of Commerce, telegraphed
as follows :

e Remembering pleasantly briel visit at
your home full 1910, permit me expresa
my hope opening wircless telegrauph
with Honolulu will umte friends more
closely and permit frequent renewals
delightful meetings.”

The Governor of Hawain, replying by
wireless tu  DPresident Wilsun's message
of the sume day (September 24th) said :

“ With time and distance annihilated
and space subdued through wireless
triwmphs and impulse the territory of
Hawaii conveys 1ts greetings, profound
respect, and sympathy to Woodrow
Wilson, President of the United States,
a3 he so curnestly sceks the blessing of
peace and good will for all men and
all nations.

“(Signed). L. E. Pisknas.”

Greetings were also exchanged hetween the
Mavors ol San Francisco and Honolulu.  The
former, in reply to & greeting from the Mayor
of Honolulu, said :

“Your cordial message lhas been re-
ceived by me in the operating room of
the Marconi Wireless Company at Bolinas,
and with me, o lurge delegation of San
Franciscans. We are the guests to-day
of the Marcomi Company, witnessing the
inauguration of their new wireless serviee
with our neighbours in Hawaii. e seud
vou hearty greetings, and join with you
in wishing success to this new enterprise,
which henefits us all. Aloha from San
Francisco to Honolulu, to which 1 add
my personal regerd to you.

“ (Signed). James Rouew, Jus,,
* Muyur."”

A party of prominent business inen and
others were shown over the San Francisco
station, and after a close inspection of the
plant and apparatus, the Mayor of the
city, introduced to the company by Mr. R. P.
Schwernin, Vice-President and General Mana-
ger of the Pacific Mail Steamship Company,
in a brief speech referred to the advantages
of the new Marconi service to the world at
large and California and Honolulu in par-
ticular. He accorded a vote of thanks to
the Marconi Wireless Telegraph Company
of America and wished them suecess in their
new undertaking.
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WAR NOTES.
By Our Special Irrespondent.

The Official Press Bureau takes no responsi-
bility for the accuracy of the information given
below.

From the Front

and other Places.
October 28th.

Considerable sparking ia reported at the

points of contact between the two armies.
] ] L

One of the latest wounded to arrive from
the front is an army telegraphist who stuck
to his post six hours trying to send
* Przemysl.”

L L] L]

It is rumoured in Paris that the German
spark will shortly be very effectively
quenched.

* * .

Chorus of French field stations to (German
ditto : * You made us jamb you, and we
didn't want todo it! "

L | L] "

I understand that the Kaiser has pre-
sented each of the wireless telegraphista
employed in eending out the German
official wireless news with a signed copy of
Baron Munchausen's Tales.

L] ] ®

The German (General Staff has issued an
order prohibiting the reception of any
atmospherics apparently originating in
British temtnrj

. .

A cnnudemhle *“ liveliness " was recently
evident in the North Sea when a bluejacket
sat on the aerial lead-in during transmission.

L - -

And slthough the message sent was in
code, the bluejacket's remarks were in very
plain language.

| L | "

The German imperial wireless chain now
consists of a seriea of missing links.

* . *
And a station in Africa was the first ToGo.
* * -

From the Wolff Bureau and as a reason
why Rheims Cathedral was bombarded, we
are anxiously awaiting the statement that
the cathedral was being used as a high-power
wireless station.

L 3 L ]

But perhaps the Wolff Bureau fears it has

called * woll " too often.

A correspondent who shall be nameless
ood job for him!) suggests that as the
ermans are encouraging their troops with
(German bands, our regiments might well
carry multiple tuners.
* " »

For which statement he has been awarded
8 torn copy of The WireLEss WorLp, for
the feeblest joke of the war.

* » »

We see from the daily Press that a priest
in Italy has invented & pocket wireless
apparatus which can receive frm:n. long
distances without an aerial. It is very
comforting to think that even in war times
this fortnightly invention can still be kept
going merrljv

* *

It is one of t.]:.e disadvantages of a crystal
detector that the explosion of a shrapnel
shell within a few yards is liable to put it
serioualy out of adjustment.

L » L

The call letters of most German vessels
begin with **D," and so do most of the names
we call the German people.

| L L

The higher branches of wireless : Operat-

ing in a Zeppelin.
L] L] L

Reports from France indicate that the
German officers are fond of raiding wine
cellars and drinking champagne, which
reminds ua that the theory of damping has
engaged attention in Germany for some
I}'Eﬂ.rﬁ. —

The closing by the Postmaster-General
of amateur wireless stations necessitated by
the war has resulted in several amusing
contretemps, Thus, according to St. Martin's-
le-Grand, one man who was reported to have
& wireless serial on his premises naively
explained that of the wires alluded to, one
was a clothes line, and the other had been
erected as & perch for birds. A second
suspected aerial proved, on investigation,
to be a bundle of fishing rods with strings
attached ; and a third was found to be a
Hagstaff with wire guy-ropes. The owner
of the last-mentioned erection gravely
sssured the Post Office that he was entirely
ignorant of anything connected with elec-
tricity, but that if the wires attracted the
electric currents and so obstructed in any
way the working of the Government stations
he would at once dismantle the staff.
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N advertisement which appeared
Arecantl in a Scottish newspaper

furmal:um a striking illustration of
the success of & new form of application of
wireless telegraphy. This advertisement
reads as follows :—

CL‘H’DE LIGHTHOUSES' TRUST.
NOTICE TO MARINERS.

ROSENEATH PATCH BEACON.
UNATTENDED FOG GUN.

The TRUSTEES of the CLYDE LIGHTHOUSES
HEREBY GIVE NOTICE that an AUTOMATIC FOll
GUM, giving e Regeit svery Twenly Seconds, HAS
HEEN ESTAHLISHED on ihas HEACON, and will he
in OPERATION ON and AFTER the Zpd v e,
1914, dering Fog and Heavy Snow Showere.

The Cun iz unattended. and in n-l:lua-l:r-d by Wireless
Controd from Gourock.

FORT MATILDA PIER.
UNATTENDED FOG GUN.

The TRUSTRES also HEREBY GIVE NOTICE thar
on the Tml NOVEMBER, 1994, the APl afEARKE.
menl of Fis ARFPLLS om the PFIER will he DS
CONTINUELL amil will be SUPERSEDED by an
AUTOMATIC FiMG GUN. giving Uae Repuel overy Ten
Secondy duping Fog and HIler Spow Hhowers,

The laum is unait ansl 1% aciuvateld by Wireleas
Control from Gouroek,

By Oifd e,
. ) I F ANDERSOMN. Clerk.

IR AL Yincent Street.

Glasgow, Mh Octubar, 1914,

Our readers will remember that in June
last we published a full description of the
apparatus used in the ** wireless control "
referred to in the above announcement, and
we indicated some possible applications in
addition to that which the Clyde Lighthouses'
Trust have definitely adopted. Rosencath
Patch, situated nearly in the middle of the
Firth of Clyde, has one set erected on an
isolated beacon and operated from the
Coastguard Station at Gourock: Fort
Matilda has another. By this action of the
Clyde Lighthouses' Trust another very
important step towards the safeguarding of

NOTES
OF THE MONTH

\&@:—ﬁ_/

life at sea has been taken. Other sets will
follow shortly, and so large a field is laid
open for this particular application of thl?
Marconi wireless control that the Marcom
Company is busy designing sets suitable for
greater distances.

. . .

Before sailing from Liverpool, Sir Ernest
Shackleton explained to a Liverpool Daily
Post representative that one of the objects
of his expedition to the South Pole was to
establish a wireless station on the Antarctic
continent, and put a man iu charge who
could be relievﬂd, say, once a year. Provisions
and clothing and all the necessaries of life
would, of course, said Sir Ernest, ** have to
be stored at the outpost, and if the plan
succeeds we shall have established permanent
human occupation under the British flag on
the Antarctic continent. By this means
part of the scientific work we are setting out
to accomplish will have a direct bearing on
commercial possibilities, and will have an
indirect effect, at any rate, on the trade of
Liverpool. - " .

The rainfall in parts of Chili and the
Argentine, if there 18 a heavy season, depends
on the ice formation in the Weddell Sea—
that is, if the ice breaks up early there 1s a
light rainfall in parts of Chili and the
Argentine ; if there is a heavy ice season, it
means o heavy rainfall in those areas. To
be able to ascertain whether the raindall 1 to
be light or heavy must be of very great
value to the farmers and stockbreeders of
South America, upon whom the British
nation relies so largely now for its meat
supplics. The importance of such informa-
tion has already been recognised by the
establishment of a wireless station in the
South Orkneys, which is mainly used for the



purpose indicated, but our station would
-be much further south and would be able to
give more correct forecasts of the weather to
be expected three months ahead.

* * L

This has led Sir Ernest Shackleton to
predict that “ In due time, without doubt
we shall found a wireless post in the Ant-
arctic continent, which will send wireless
weather reports to South Americs saving
whether the ice is likely to form heavily or
lightly. In this way farmers and stock-
hreeders will be able more or less accurately
to gauge the amount of rain that may be
expected, and will know whether to conserve
water or not. This will enable them to guard
in some measure against the dangers of
drought, and will facilitate the work of
stock-raising. As Liverpool does a big trade
in the importation of frozen meat it is likely
that the establishment of the wireless
outpost in the Antarctic will have sowe
bearing on the port’s industry.”

The temporary dismantling of all amateur
wireless installations has put an end
for the time being to the extensive
%rutim of receiving wireless time signals.

rofiting by the occasion, a correspondent
(who is associated with an electrie clock
company) writes to a contemporary lament-
ing the fact that other clockmakers did not
follow his example in leaving the new
movement severely alone. Fortunately for
the clockmaking trade there is evidently
much more enterprise on the part of its
members than appears to be possessed by
the clockmaker, whose habit of mind
(to judge from his letter) is so manifestly
self-restrained that he would not allow
himself to be man®uvred into a business
offering wide possibilities. He writes :—

Some little time ago there was an
attempt to persuade the clockmaking
trade to purchase cheap wireless receiving
apparatus, the ostensible reason being
the advantage of obtaining a time signal
without paying for it.

At that time we took no part in this
movement, and to all clockmakers who
wrote to us for information we replied
pointing out that the wisest and safest
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way of obtaining correct time is to
subscribe to the British Post Office
official wmean time distributing system.
The annusal fees are small and the service
is reliable, Those firms who followed
our advice are to-day enjoying Just as
regular a service of time as they were
before the war, whilst those who invested
in wireless sets have had to dismantle their
apparatus ; and, in the opinion of many
serious thinking people, it is very doubtful
whether the Government will ever again
permit irresponsible private individuals
to possess apparatus so capable of being
put to wrong purposes as wireless trans-
mitting or receiving mechanisms.

It is, however, perhaps possible that
the war itself has put an end to much of
the sale of the cheap forms of wireless
apparatus by the simple fact that impor-
tations from Germany are now ended !
The “facts™ in the above letter do

not inspire confidence in the writer's
“prophecy.” If the Post Office service, which
has been available for many years, has
satisfied all requirements, why has it not
already been adopted by those who desire
the wireless time service !

It is not generally known that the Morse
alphabet in use in the United States and
Canada differs from the * Continental
Code ” employed in Europe, although in
their foreign telegraphic correspondence all
countries are subject to the same inter-
national rules and regulations. That this
lack of uniformity can be & serious dis-
advantage is evidenced by the followin
example which is quoted by the T {%
and Telephone Age of New York.
According to this several Canadian operators
recently offered themselves for military
service and to join the Canadian engineers
on the battlefields of Europe. It was pointed
out to them, however, that their lack of
knowledge and practice of the Continental
code would act as a bar to the attainment
of their desires in the present instance.
This is certainly a convincing argument in
favour of a universal telegraphic code,
towards the institution of which a com-
mencement might be made by unifying the
telegraph alphabets as practised in Great
Britain and Canada.
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Maritime Wireless Telegraphy

HE revenue cruiser Margaret, built

to the order of the Canadian Customs

Department by Messrs. John L
Thornyeroft & Co., Ltd., Southampton, is
designed for custom patrol service on the
Atlantic Coast. Her length in all is 200 feet
and between perpendiculars 185 feet. The
vessel is largely intended for service in the
vicinity of ice, and a double bottom 1s fitted
under the engines and hold forward. The

e = - =

- == .

The Canadian Cusfoms Cruiser * Margaret.”

e i i el S =

hull is stiffened to resist ice and the shaft is
housed in the hull for the whole of its length.
The boat is completely fitted up; there is
a wireless telegraphy outfit and an electrical
installation which, in addition to furnishing
general lighting and power for the wireless
plant, supplies current for a 24-inch projec-
tion searchlight fitted in the crow's-nest on
the fore mast.
® & *

The report of the Court of Inguiry con-
cerning the loss of the s.s. Columbian has now
been issued. It throws much light upon the
circumstances attending the use of wireless
at the time of the disaster, and explains
why the distress signal was not received by
another vessel in the vieinity, The Colum-
fnan was equipped with a Marconi standard
1§-kw. installation supplied with current
from the ship’s dynamos and having a day-
light range of approximately 180 miles over
water. The equipment also included a

Marconi standard emergency gear, having
a capacity of at least ten hours’ continuous
transmission, with a daylight range of
approximately 130 miles over water. 1t will
be remembered that fire broke out on board
the vessel, and the heavy explosion which
followed quickly not only put the dynamo
out of action, but partly wrecked the
Marconi cabin and carried away the aenal.
Only one message was sent before this
accident put a stop to wireless transmission.
This was a call to the Winifredian, a ship
known to be in the vicinity of the Columbian.
According to the recollection of Mr. Burke,
the Marconi operator who sent it, 1t ran:
“ Here Columbian on fire. Come vmmedi-
ately.” The message was received at Sable
Island station, 200 miles away, as * Hurry
up. Ship on fire” This message was not
received by the Winifredian. In the
printed judgment of the Court of Inquiry it
is stated * from the very careful and ex-
haustive examination of their records by the
Marconi Company, it would appear that at
the identical moment the Columbian was
calling for help, the Winifredian was engaged
in & conversation with another ship, and
never got the call. No one seems to blame
for this unfortunate combination of cir-
cumatances.
L L L3

Wireless brought timely assistance to the
passengers and crew of the Prince .dlbert,
which, on Awugust 17th, went ashore on
Butterworth Rocks while making the crossing
from Queen Charlotte lelands to Prince
Rupert. The Butterworth Rocks form a sharp
escarpment jutting out from the coast of
Columbia, und are at all times a source of
grave danger to navigators; moreover, at
the time of the Prince Albert’'s mishap a
dense fog prevailed. No sooner had the
vessel struck than the captain gave instruc-
tions for distress signals to be sent out. They
were quickly responded to, and before very
long several vessels were upon the scene,
but they were powerless to do more than
stand by as the force of the impact had
driven the Prince Albert full on the topmost

- |
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ridge. Besides, the fog made navigation in
such waters a task of the greatest peril, so
that only when it lifted was it possible to do
anything for the relief of the unfortunate
passengers. These had, by the captain’s
orders, taken to the boats immediately after
the collision, and as they were apparently
without any sort of wireless equipment, they
were unable to make their whereabouts
known to their would-be reseuers.

It 13 in circumstances such as these that
the advantages of an emergency wireless set
for lifeboats, of a similar type to those fitted
on the boats of the Agquitania and other
ocean-going liners, are most evident,

In the case of the Prince Albert the
absenee of any means of communication
was responsible for the fact that when the life-
boats were picked up many of the passengers
were In & pitiable condition owing to cold
and exposure. Nevertheless they were saved,
every one of them, and but for wireless on
the Prince Albert so fortunate a conclusion
tor the disaster would not, under the con-

509

ditions prevailing at the time, have been
pussible,

* L] *

The Texas Steamship Company's Brabant
(call letters * KUU ") has been admitted
to American registry, and is now operated
and controlled by the Marcomi Wireless
Telegraph Company of America. This
vessel 18 enga in the coastwise service,
and applies a ship tax of 4c. per word, with
a minimum charge for ten words,

w L ] L

The Eng Hok Fong Steamship Company's
Mexico City (temporary call letters ™ MUK ™)
has been equipped with Marconi apparatus,
and is operated and controlled by the
Marcomi Wireless Telegraph Company of
America, on behalf of the Marconi Inter-
national Marine Commumeation Co., Ltd.
This ship is in the Pacific trade, and applies
a ship tax of Se, per word.

The Interior of the Wireless Cabin, Canadian Cusfoms Cruiser ' Margarel."”

UNIVERSITY OF MICHIGAN
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Wireless Telegraphy in the War.

A résumé of the work which is being accomplished both on land
and sea.

" HEN the full story of the present
‘ N f‘ Kuropean struggle on its gigantic
acale comea to be written, 1 have
no doubt it will be found that at critical
moments wireless telegraphy has played an
important part in the results, and that here,as
elsewhere, it will be found that British naval
and military officers . . . have established
their superiority in its use over the enemy
inst whom they were en d.”
‘g;"ha above passage, e:;tﬁfteed from the
concluding ion of an address on wireless
telegraphy in war, which Prof. J. A. Fleming,
F.R.B., delivered at University College,
London, on October 14th, will, we believe,
prove to have been a prediction not alto-
gether unfulfilled. A detailed record of the
gress of events concerning the utilisation
of wireless telegraphy in the present naval

and mili operations cannot yet be at-
temEt.et]. The public can know little and
see less of the application of this product of

modern technique, the influence and bearing
of which upon operations on land and sea are
known only to the commanders of armies and
battleships. Nevertheless, we are able to
judge from the occasionul newspaper refer-
ences to wireless telegraphy that it is per-
forming work of the highest importance.
* Our capture of Togoland doesn't affect the
European war,” writes an officer who took
part in the fighting in Togoland, * but,” he
adds in his letter, an extract from which
appeared in the Times, ' the destruction of
the wireless at Kamina might do, and that's
what pleased the Lords of the Admuralty so.
For this destruction completely isolates the
German South-West African colonies from
Berlin.”

The isolation of the German colonies
means curtailing the activities of the enemy's
commerce raiders, and this achievement
constitutes a success for wireless telegraphy
which must have some bearing upon the
nature and duoration of the war. The
existence of vessels raiding some of the

highways of commerce is only possible when
such vessels are able to keep in touch with
wireless stations, and the enemy’s disability
to make use of the latter will help to bring
about the disappearance of a very disturbing
factor.

The Humanitarian Aspect.

Modern war, and especially modern naval
war, is presenting us with many new and
strange situations to which it is necessary to
adjust our ideas, The loss of the three
British cruisers Aboulir, Cressy, and Hogue
i= an instance of this. While engaged on
patrolling duty the Aboukir was sunk by one
of the enemy's submarines—an ordinary
hazard of this duty. The Hoygue and Cressy,
however, were sunk because they proceeded
to the assistance of their consort and re-
mained with engines stopped endeavouring
to save life, thus enting an easy and
certain target to further submarine attacks.

Here is a case where the heavy losses
would have been avoided had only strict
military considerations been adhered to.
But the natural promptings of humanity
still weigh with the sailor, and it is gratifying
to find from a statement issued by the
Admiralty that in future it will be possible
to save life without prejudicing the naval
or military situation. Ihisabled ships will be
left as far as possible to their own resources,
but, as the Admiralty statement pointa out,
“ small craft of all kinds should be directed
by wireless to close the damaged ship with all
speed.” Practically every class of naval
vessel is now equipped with wireless, and this
fact would show that it is possible to send
out ships unaccompanied without placing
them beyond the reach of help in case of a
disaster. We have heard a great deal about
the strategic influence of wireless in war ;
the Admiralty statement is a reminder that
in & humanitarian sense wirelesa is no less
useful.

This aspect of the use of wireless in war
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HM. King George V. and Queen Mary inspecting Molor-car Station supplied fo the British
War Office.

S N

The Ansirian Emperor inspecting a Military Wireless Station al Manmuvres,

UNIVERSITY OF MICHIGAN
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i again brought to notice by an official an-
nouncement concerning Tring-tau. The
Japanese, who are besieging the fortress on
land and blockading it from the sea, desiring
to succour non-combatants and individuals
of neutral Powers in Teing-tau, communi-
cated their wishes to the Governor. Wireless
telegraphy was the means by which this
communication was made on October 12th.
Arrangements for 8 meeting were thereupon
proposed and ed ; and the result was
that three days later the American Consul
and a certain number of Chinese subjecta
and German women and children were
escorted to Tientsin.

News for Sailors.

We are all waiting for wireleas to bring us
news of further deeds at sea, but how many
of us realise what wireleas means to the men
who are spending a tireless vigil, hoping to
encounter the German fleet ¥ A cheery,
picturesque letter appeared in a newspaper
from an able seaman serving with the North
Bea fleet, in which the writer complained of
inaction, owing to the German fleet re-
maining in hiding. He said :

* The authonties in this great fleet do
all they can to entice the ‘ great ' German
fleet out, but no, they won't come. About
a week ago our Admiral sent in a wireless
to the German admiral : * It's & nice day
for a sail, sir,’ but no, he wouldn’t come.
Everybody on board seems to do nothing
else but talk of the one subject : will the
Germans ever come out, or will they stick
in and keep their ships to help pay the
war indemnity ? " -

But the writer of that letter doea not
despair. ** Perhaps,” he added, “ they will
be forced to come out, and you may bet
gverybody on board this ship will cheer if the
word goes round that a wireless has come
aboard that the Germans have at last put to
sea.’

It is not to be supposed that our sailors
are without news of the events in the various
theatres of war. Every night the Marcom
station at Poldhu transmits to ships at sea
a summary of the day's events. These Press
messages can be received by the vessels of
the Grand Fleet, and the sailors are thus
made acquainted with the daily progress of
the war. On some of the vessels the news is
circulated in the form of a daily sheet, and

one of these precious publications has been
wafted ashore and reproduced in the columns
of the Morning Post. It is a copy, dated
Septeruber 12th, of the Nalal Newsletter
{** the unofficial organ of His Majesty's Bhip
Natal "}—a chirpy little cyclostyle periodi-
cal of eight pages containing all the usual
features.

It has a pictorial frontispiece based on the
Bovril picture ** Alas, my poor brother!”
80 that its meaning may be clear it is
explained with some elaboration that * the
Kaiger is represented as standing upon the
pafe side of the grocery department. He
can give no more than sympathy to hus poor,
lone, bottled-off brother. The tear is caused
]z..]:iﬂ own prospects. Rotten collection of
ideas, isn't it ? But that doesn’t matter so
long as we've got the German Emperor
and the Fleet in. No respectable journal can
go to preas without them now.” The back
page is occupied by an advertisement which
may be reproduced :—

Johnny Bull.
The Spirit of Nelson's Age,
Btill Going Strong,
1805-1914.
The Tonic with a Healthy * Bight.”
German Fleet
It bottled square,
Knocked the Kaiser
Everywhere.
To be obtained at the sign of
* The Iron Duke,"”
or Harry Thuser and Co.

Among the comments and news items
are the following :—
Water, water, everywhere, and not a
ship to sink.
The Combination of “ L™ class des-
troyers and Heligoland seems to make a
—— of & mix up.

Press Bureau.
Germans in Parie.
Press Bureau (later).
Last message should read : * Germans
in plaster of paris.”

e doings of the Fleet for the past
fortnight are a prohibited topic, so may
not be discussed. In writing home it 18
best to say : ' Dear Belinda,—Very busy
this week. Bee last Thursday's papers.”
The bewilderment of the Fleet at the news

of the war ashore is represented in an article
headed “ Poldhu and Norddeich,” the
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British and German wireless telegraph
stations through which the daily news
bulletins are sent. It says :—

The daily Press messages are as like
unto each other as the Harris sausage and
its German kinsman. The component
parts are theoretically similar, but mys-
teriously different. When Poldhu says
the Umpteenth Army Corps got a good-
sized dent in the front rank, Norddeich
tells us that the Tiddley-Um-Pom Hussars
ndded another glorious paragraph to
* Willie's War k.  Both armies
capture the same towns several times
weekly, Just like * Beggar my Neigh-
bour.” Until everything is over and Conan
Doyle has written a book about it we
shan’t know who has won.

P.8.—No news of the High Sea Fleet in
either.

We envy the fine spirit of the men who,
dwelling in the midst of such peril as our
sailors do, are able to make the daily wireless
Press the basis of & comic history
of the war for the entertainment of their
gallant comrades. 1

The Wireless Press.

But Poldhu has & more serious task to
periorm in the dissemination of accurate
summaries of news for the enlightenment of
those at sea and in neutral countries whose
wireless stations are within the range of the
station and stand by for the messages.
Included in the nightly bulletins issued
through the Marconi station is the copy of
& message which the Foreign Office sends
every night by wireless to His Majesty's

‘representatives abroad. These messages are
issued because of the demand in neutral
countries to learn the truth about the war,
which so far has been concealed by a world-
wide news campaign orgsnised by the
enemy. Owing to the cutting of her cables,
Germany is isolated telegiaphically from
nearly the whole of the world, and it is onl

through her wireless stations that she is able
to communicate with the outside world and
to disseminate her versions of the progress
of the war. Thanks to the efficiency of the
Marconi receiving instruments, all the mes-
sages 1ssued through German wireless stations
are received at the Marconi stations, and the
public are able to enjoy daily examples of
the news which the people in Germany are

permitted to read and with which that
country seeks to impress the world. The
frequent references to the Deity which were
made in the earlier wireless messages have
inspired ** Evoe " in Punch to an "* Ode to the
Spirit of Wireless Victory.,” This ode is
explained by the author as “ an attempt,
suggested by certain Marconigrams,* to shed
further light on the nature of the principal
Teutonic deity.” We reproduce helﬁw some
of the principal verses :(—
What to thee are marching legions,
Cannon smoke and sabre thrust,
Goddess of the cloud-rimmed regions
In whose m.ighth!th; ﬂﬂ;.mmgal trust |
Though, however high an ;
Kingly pomp may break and bend
Soiled with murder (labelled legal),
Thou, more active than the eagle,
Thou endurest to the end.

Long e’er Paris heard the thunder,
Herald of the Uhlan’s lance,

Thou wast making Stockholm wonder
At the dying flame of France :

Not on wires, with no word written,
Thou hadat trod thine airy track,

Faster than the mailéd mitten,

And behold our fleet was smitten
Somewhere near the Skager Rack.

So0. And when their lines are broken
When their shrapnel falls less fast,
Shalt thou fail to send a token
Undefeated to the last ?
Surely not. Red devastation
Still shall urge by land and sea
Every proud advancing nation
While oni's installation®
Rules the skies of Germany.,
Still when pagan peoples sever
Railwa Le mdpﬁ::&legﬂph
Thou t keep thy staunch endeavour,
Thou shalt scatter us like chaff.
Still, O goddess of the Prussians,
Thou shalt sound thy trump of tin
Undeterred by rude concussions
While the Frenchmen hail the Rusaians
On the flagstones of Berlin.

Evog, in Punch,
fontallation” fin the varhe] b missetinge * Mimeoed?
gram " is & term !mqmll;:uph;ud to designate com-
mercial wireless talegrams, For reasons which sre doubtless

fully approciated to-day, there are no Marconi stations in
i}m!;l;“, although in 1800 Maroni spparstus was
I.nlu.llodym the Borkom RIf Lightship and Borkum
Lighthouse.—Editor, WikzrEss Woren,]

L]

D
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A German Military Wireless Balloon Section on the March.

Secrecy

There have been many instances of the
interception of German messages since the
commencement of the war, and lest there
should be any doubt that secret British
wireless communications can be overheard,
or that our wireless service can be diarugrted
by means of interference or  jamming,
would quote the following extract from an
article % Commander F. G. Loring, in the
Naval ..elnnuaf, which shows that tactics of
this kind are by no means successful. The
auther's remarks on this subject are as
follows :

“ Interference caused by other stations,
such as international interference of an
enemy, is of far less importance than is

nerally supposed. It 158 an extremel}

ifficult thing to seriously ‘jam’ a well-
organised communication, and there are
many ways, both technical and methodical,
of defeating such an intention.

* A good deal of mmuEprEht-nsiun exists
in the mmdu of the public concerning this
question of ‘ jamming." It is to a large
extent a question of degree.

“In the opimon of the wrter, given
good apparatus and a highly skilled per-
annnel it is absolutely impossible for an
{!DE:IIU" to prevent a wireless message reach-
its destination. It 18 not easy even to
jﬂ}' it for any considerable time.
* As an instance of the ineffectiveness of
intentional jamming, 1 find in a report of
the wireless communications of the 190G

Naval Manwuvres the following interesting
paragraph : ° No serious interference was
caused by intentional or wmnintentional
jamming, though the enemy resorted to
this for forty hours without ceasing.” In
connection with this question of the possi-
bility of effective jamming by an enemy,
it must not be overlooked that by attem
ing it the enemy is certainly putting
own wireless communication mmpletel}r
out of action for the time being, while 1t 1s
very doubtful if he is seriously incon-
veniencing the communications of his
more distant opponent.

*“ The danger involved through the inter-
ception of a fleet’s signals by an enemy 1s
also, in my opinion, often overrated. Co-
operation between operators, and full
knowledge of each other's methods, is
extremely important when handling dith-
cult code messages, and the more skilled
the organisation the more difficult it is for
a strange operator to take down with the
necessary accuracy the groups of a code
message.  He cannot ask for the repetition
of doubtful groups, and he has no intimate
and daily familiarity with the methods of
his opponent to assist him in his task. And,
after all, giving the enemy every advan-
tage, giving him a perfect record of the
signals, the kev of the code to his hand,
and equal facility of skill and language to
translate it for use—a most improbable
combination, 1t must be admitted—he has
still failed to prevent the all-important
information reaching its destination.”

UNIVERSITY OF MICHIGAN
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Marconi Cavalry Station working af Antwerp, Belgium.

At the Battle Front.

Striking examples of the enemy’s inability
to interfere with the regular operation of
Marconi portable stations were furnished
during the recent Balkan wars. For purely
military purposes wireless telegraphy has four
advantages over the older method of com-
munication by wire, which makes ita value
in time of war almost incalculable. They
are :

(1) Communication cannot be cut by the
enemy, and there is no wire to be inadver-
tently broken by friendly troops.

(2) In case of a movement to a flank the
communicating stations can be quickly
moved without any wire having to be taken
up and relaid.

(3) Communication can be established
between two points without the necessity of
having to traverse the country between the
two points.

(4) Communication can
with a ship at sea.

be  established

Secrecy is an important factor in military
communication, and perha the surest
method of obtaining this has been adopted
by the Marconi Company in the design of
their field stations.

This method 18 to change the wave-length
of the transmitter at frequent intervals from
one fixed wave-length to another. In the
ordinary way the time taken to change the
wave-length of a transmitter 1s a matter
of some minutes, and to change the wave-

length of the receiver a matter of some
seconds. But in the stations above referred
to the different components of the syntonised
circuits of both the transmitter and the
receiver are bronght to a three-position
switch, called the * change-tune ” switch,
one such switch being fitted to the transmitter
and one to the receiver. Each position of the
switch changes the wave-lengths to a definite
value, and the switch being operated by a
gingle handle, the time taken to change the
wave-length of either the transmitter or the
receiver 18 thus reduced to a fraction of a
second.

The operator can therefore change his
wave-length or  tune ' after every three or
four words to any of the three waves to
which his switch has been adjusted without
waste of time and by sending a code letter,
indieating to which * tune " he was about to
change before each change. The operator at
the station with which he is communicating,
and whose receiver 1s similarly fitted with a
switch, would be able to follow him without
difficulty, whereas any other station wonld
only be able to read at the most a few dis-
jointed words here and there, which would
be of little or no value in the hands of an
enemy.

Of course, if such a station were always to
work on the same three waves the enemy's
station would scon measure the waves and
devise a method of *standing-by " on all
three waves; but the apparatus is so
arranged that the value of each wave corre-

D2
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sponding to the different poasitions of the
change-tune switch can be varied to anything
between wide limita, so that each day, or even
several times a day, the values of the three
wave-lengths can be themselves changed.

If the wireless service of an army were
properly organised with =such stations as
these, it would be a practical impossibility
for any station, not informed, to read the
messages transmitted.

Military Aviation.

There has been much activity displayed
in the adaption of wireless telegraphy to
aviation., The importance of this from a
military stsndpoint is obvious, especially
in the case of dirigibles which have a fairly
long range of action. This range in recent
u.irsghjpn amounts to scveral hundreds of
miles, and consequently wireless apparatus
of considerable power has to be installed to
ensure sufficient communication between the
ship and her base. The problem of ade-
quate antennas is, of course, easily solved
on & dirigible, the length of which ia suffi-
cient to provide plenty of room, and, indeed,
there is no difficulty in getting a reasonable
smount of power in the apparatus, because
of the great carrying capacity of this type
of airship. For obvious reasons not wvery
much inﬂrrmatiun can be given about the
actual details of equipment as applied to
military aircraft. There 18 no doubt,
however, that light generating sets are in
existence which are quite capable of sending
wireless dispatches over long distances if not
interfered with. A daylight ww]:in&er&ugﬂ
of 200 km. is claimed for some of the German
seta weighing scarcely over 50 Ib. A greater
range can be covered with apparatus
of a weight easily transportable in an
airship, and several times this range might
concelvably be at times uemaa?'.

In a military sense it is likely that most
valuable scouting is being done at inconsider-
able distances over which wireless conditions
would remain fairly good. As to position

finding with lung horizontal receiving
antennas, it should be possible to
get considerable information from a

properly organised system of sending sta-
tions. More interesting techmeally are the
possibilities of wireless installations on
seroplanes. Material headway has been
made, too, in this branch of the subject, but

——

the difficulty of carrying suitahle antennas
complicates the situation. Various methods
of installing antennas have been tried, the
favourite one appearing to be a trailing
bronze wire carried clear of possible inter-
ference with the propellers. A range of
sending and receiving distance in the neigh-
bourhvod of from 50 km. to 100 km. has
been experimentally reached with equip-
ment of practicable weight. It would be
exceedingly interesting to know how far
wireless communication has been tried on
the present scene of hostilities; but the
beautifully effective suppression of all
ordinary sources of information leaves us
quite in the dark as to the actual practice
of aerial scouting in this respect. The
time gained in sending home reports of
observations by wircless telegraphy would
evidently be worth something, let alone
the ibility of receiving messages from
nirahlP;:B:rhinhy might be unﬁhl& to ;ei.- home.

In the Mercantile Marine.

How wireless is able to mitigate the
disadvantages of the war to the mercantile
marine is well bronght out in an article
which appeared in the Nautical Muagazine,
in the course of which there is an account of
the escape of a British liner from the clutches
of the German cruieer Karlsruhe, when off
the Brazihan coast, homeward bound.
This story is best told in the words of one
who went through the experience. He
BAYS :

“1 have just returned home after a
voyage to South America in one of the
Pacific Steam Navigation Company's cargo
boats. When we left Montevideo we heard
that France and Germany were at war, and
that there was everv possibility of Great
Britain sending an uitimatum to Germany.
We saw several steamers after leaving the
port, but could get no information, as few
of them were fitted with wireless and
at some distance off. When about two
hundred miles east of Rio, our wireleas
operator overheard some conversation be-
tween the German cruiser Karisruhe and a
German merchant ship at anchor in Rio.
It was clearly evident that the German
merchant ship had no special code, as the
conversation was carried on in plain German
language, and our operator, who, by the
way, was master of several languages, was

UNIVERSITY OF MICHIGAN
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A native operatfor employed in the German s.afion at Dar-es-Salaam, now destroyed by the
Brifish.
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A French Portable Wireless Telegraph Station in service at the front.
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able to interpret these without the novelty of our surroundings ; but that scon
slightest difficulty. It was then that we wore off, and we settled down to business in

learned that Great Britain was at war. The
German cruiser was inquiring from the
(German merchant ship what British vessels
were leaving Rio, and asking for any informa-
tion which might be of use. We also picked
up some news of German victories in Belgium
which were given out hy the German mer-
chant ship. [t was clearly evident that the
Karlsruhe had information about our ship,
and expected us to be in the position she
anticipated, for she sent out a signal to us
in English, asking us for our latitude and
longtitude. This our operator, under the
instruetions of the captain, declined to give.
The German operator evidently got funous,
as he called us an English ° swinehound,’
and said, ‘This is a German warship,
Karlsruhe ; we will you find.’ Unduubtad]y
he thought he was going to strike terror to
our hearts, but he made a mistake.

“ That night we steamed along without
lights, and we knew from the sound of the
wireless pignals that were being flashed out
from the German ship that we were getting
nearer and nearer to her. Fortunatelv for
us, about midnight & thick misty rain set
in and we d the German steamer, and
so escaped. Our operator said that we could
not have been more than eight or ten miles
away when we abeam. Undoubt-
edly our wireless on this occasion saved us
from the danger from which we escaped.
This cruiser must have got notice of the
whereabouts of several vessels, as we could
vather from her signals that she was flashing
out signals in all directions.™

A Soldier’s Story.

An interesting letter has heen received
from Mr. 5. B. Balcombe, of Marconi's Wire-
less Telegraph Company (Traffic Depart-
ment), from which we are able to make the
following extracts—through the courtesy of
the Marconi Company. Mr. Balecombe is
serving with the Royal Engineers, and went
abroad with the British Expeditionary
Force. Writing under date of September
14th, he says :—

“ The Wireless Section to which I am
attached consists of a non-commissioned
officer, a mechanie, two drivers, and four
operators—eight in all. The first week
abroad was fairly uneventful, except for the

grim earnest. We were longing to get mto
action, but, being attached to the head-
quarters ataff, such an opportunity was
denied us. We accompanied the British
troops on their retirement into France, and,
although the withdrawal was far from our
liking, we were very cheerful, realising that
the movement was expedient. But when the
order came to advance a complete trans-
formation over us, and our spirita
rose fully one hundred per cent. On Sep-
tember 9th our section was ordered to join
an army corps then in action, and we
looked forward with glee to * ha'ln'ng ago’
at the enemy. On the way to join our
division we came across 8 German portable
wireless station, which had awdnntly ust
been dismantled and was about to be

away by the retiring Germans when a ahElI
from one of our guns must have hit it
‘fairly and squarely,’ for there was a
horrible mess when we arrived upon the
geeme. Three horses were buried beneath
the shattered station, and close at hand lay
the body of a dead German soldier—probably
one of the wireless operators—a piece of
shell embedded in his am It commenced
to rain as soon as we set out on our march,
and when, near midnight, we reached our
destination there was a torrential downpour.
At davbreak we were again on the move,
and the following day were ordered to join
a cavalry division. | came acrosa Mr.
Jezzard, one of the operators at the Marconi
station at Clifden, hard at work operating
s cable waggon, also a member of the Mar-
coni House Staff, who is in the R.F.A,
looking fit and well. It was a strange
experience to meet on the same day and
exchange hearty hand-shakes with iwo of
one’s colleagues in a foreign land. When
we reached the cavalry division which we
were ordered to join we encountered the
heaviest fighting that had been experienced
by our troops up to that time. In front of
us were six howitzers, behind us were six
more howitzers, and on our right were
another six howitzers, and all of them
within one hundred yards from where we
were. What with the German guns and our
own, the noise was simply terrible. The
German guns could not find us, and,
although the cannonade proceeded for hour
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after hour, we came through untouched.
It was my lot to witness a particularly dis-
tressing sight. One of our ambulance
columns engaged in collecting the dead was
noticed by Germans, who immediately
opened fire on it, killing one sergeant and
six privates, and also nine horses. This
abuse of the Red Cross was fiercely resented
by our fellows, who would have made it
hot for the Germans had they been able to
get at them.”

Wireless and Neutrality.

The controversy between the Marconi
Wireless Telegraph Company of America
and the United States Government regard-
ing the receipt of wireless messages at the

Orders of August 5Gth and September Bth
last, authorising him to take such steps as
he considered necessary to prevent the
receipt for delivery, or the transmission of
non-neutral messages, the Secretary Daniels
announced the intention of the Navy
Department to continue to retain censors at
the American Marconi Company’s stations,
“in order to enforce the neutrality of the
United States during the conflict in Europe.”

On September 24th the Company filed in
the United States District Court a bill for an
injunction to restrain the SBecretary of the
Navy and four naval officers, on duty as
censors at the Seagate station, from censor-
ing the Company's messages, and possibly
closing that station. Mr. Griggs informed

———————

Siasconset station from the British eruiser
Suffolk has resulted in the closing down of
that station. The Secretary of the Navy,
Mr. J. Daniels, in a letter to Mr. John W,
Giriggs, the President of the Marconi Wireless
Telegraph Company of America, said that
the President of the United States had been
advised by his Attorney-General that he
had full authority. in view of the extra-
ordinary conditions existing, ** to close down,
or take charge of and operate, the plant of
the American Mareoni Company’s station,
should it be deemed necessary to secure
obedience to his Proclamations of neutral-
ity.” In accordance with the Executive

the Becretary Daniels of the filing of this
bill, and asked whether the Secretary would
be willing to await the result of a judicial
decision on the rights of the Government
and of his Company. Notwithstanding this
request, Secretary Daniels, at the direction
of President Wilson, ordered that the Sias-
conset, Mass., station be closed at noon on
September 25th, and the order was carried
into effect.

Wireless Police.

It is clear that in the new strategical
conditions the restriction of amateur wire-
less activity is necessary, and the manner in

UNIVERSITY OF MICHIGAN
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which the authoritiea are searching out
unauthorised stations is an assurance that
the danger of communication with the
enemy by means of wireless telegraphy is
practically non-existent. The question
arises, however, whether the most effective
means for securing this end has been chosen
by ordering the closing of all amateur
stations up and down the country. As is
well known, it is possible to receive wireless
gignals by means of indoor aerials, and it
would be difficult for the authorities to
detect instances where this means of recep-
tion is employed. It has been stated in a
German technical publication that by means
of indoor aerials transmission over a length
of 150 miles has been achieved. No doubt
the authorities have taken the necessary
steps fo discover such use of wireless.
But it is a moot point whether the assistance
of qualified and responsibl: amateurs should
not be invoked in this task.

[n a letter to the Times, Mr. R. H. Klein,
Hon. Becretary to the Wireless Society of
London, properly draws attention to the
poasibility of the enemy being able to com-
municate guite easily with his agents in
England without the usunal postal checks.
He states that * Until war broke out some
hundreds of licensed experimenters, fully
known and trusted by the authorities, all
British subjects, were at all times, day and
night, keeping watch on all wireless messages,
and formed a most effective supervision of
transmitting stations in England. No one
has been able to use wireless apparatus for the
transmission of even a single message without
being detected or checked by some member
of the Wireless Bociety, and I attribute to this
constant vigilance the very marked decrease
in, if not complete disappearance of, persons
using wireless stations without a proper
licence.”” Mr. Klein suggests that the
authorities should enrol a number of mem-
bers of the Wireless Society to keep watch
over the use of illicit wireless transmissions,
and in this suggestion he is supported by
Dr. Erskine-Murray, who adds that special
licences should bhe pgranted to approved
amateurs who, if thought advisable, might
be aworn in as special constables, with
instructions to keep day and night watch on
all signals.

We have no doubt that the authorities
have taken all steps which they consider
necessary to watch over amateur wireless

operations throughout the country during
the period of the war, and if they have not
invited the co-operation of amateurs it
must be assumed that they are quite satis-
fied as to the adequacy of their measures,
to evade which no attempta have been made,
80 far as our knmowledge goes. It will be
remembered that, in a recent statement
issued by the Home Becretary, Mr. McKenna
announced that the Post Office had estab-
lished & special system of wireleas detection,
by which any station actually used for the
transmission of messages in this country
could be detected, and it is unlikely that the
method adopted is known to anyone haycmd
those actually responsible for carrying it
out. At the same time, if the suggestions
made by Mr. Klein and Dr. Erskine-Murray
have not slready been considered by the
authorities, it is desirable that the point
raised should be brought to their notice,
and if it be at all competent to make use of
the services of trustworthy and efficient
amateurs, whose sole object, after all, is to
serve the State. We have no doubt that such
services will be gladly accepted.

War Sidelights.

A special licence was issued on September
27th permitting the wireless station at
Saywille, Long Islund, US.A., to operate
for regular communication with Germany for
a period untill January lst, 1915. The
station has been rating for some time,
but had previously not been officially sanc-
tioned.

L o L

In the great courtyard of the FKeole
Militaire, Paris, on BSeptember 26th, a
French reservist named Gruault received
the punishment of degradation for espionage.
He had tried to sell to Germany a plan of the
Eiflel Tower wirelesa station.

L] * &

The newspapers reported on October Tth
that G. D. Smith, an Englishman, wireless
operator on the German freight steamer
Mazatlan, rather than obey the command to
communicate with the German cruser
Leipzig, for which the Mazatlan had a cargo
of coal, he wrecked the wireless apparatus.
The cruiser later found the steamer near
Magdalena Bay and took on board coal and
other supplies.
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The Central News Kirkealdy corre-
spondent telegraphed on October 20th that
unofficial information had been received,
“from a reliable source,” that a wireless
aspparatus had been erccted at a house
commanding an uninterrupted view of the
Firth of Forth and situated a few miles from
Kirkcaldy. It was stated that the military
authorities stationed at Kinghorn were
informed, and that as the result of a raid the
apparatus for such a station was :liznnmred.

L] L

At the headquarters of the West Riding
Territorial Division at Doncaster a district
court martial was held for the trial of William
Sharpe, & civilian, of Thorne, who was
charged with being in possession of wireless
telegraphic apparatus and alternatively he
was charged with harbuurmg a person
(hie son) who was in ion of a complete
wireless installation. A postal official gave
evidence that the wireless outfit for receiving
messages was & toy set worth £4 10s., and
was capable of receiving messages from a
distance of 200 miles under fair conditions.
The court, however, found the accused not
guilty, and he was discharged.

L] L] L

The attention of all amateurs should be
drawn to the case which was recently
heard at the Old Bailey where a young man
was sentenced for maintaining an unlicensed
station. The defendant was Morgan Adolf
Watadorf, a clerk, of Shepherd's Bush, and
he was mdlct-ed f-l'.}l' establishing and Wﬂrklng
a wireless apparatus without the permission
of the Postmaster-General. Defendant
pleaded guilty on three counts relating to
1913 only.

For the prosecution it was stated that the
Past Office effectually dismantled the ap-
paratus on August Gth, the day after the
declaration of war, and the prosecuting
counsel accepted the plea relating to last
YParT,

Addressing the prisoner, the Judge said :
*“ If you had been convicted of maintaining
a wireless station in time of war, hobby or
no hobby, I would have given you the full
sentence the law permits, because it is not
a time to look at hobbies when you do things
which are a danger to the State. But when
vou are only convicted of doing this thing
in 1913, and there is nothing to show that
you contemplated in the future being useful
to the enemy, | am bound to say I feel a
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little bit at a loss to know why this tribunal
has been selected for this case. I do not
think I can justly do more than send you to
prison in the second division for a fortnight
and order your apparatus to be forfeited.”

This case should serve as a warning to
other amateurs who in the past muay have
put up stations without troubling to take
out a licence.

* * *

Statements ap in the Sunday
papers, on October 17th, of the alleged dis-
covery of a wireless installation at the house
of Professor Arthur Schuster, Yeldall, near
Twyford. We are glad to be able to publish
the following statement with regard to the
matter made by Professor Schuster, who, it
should be added, is secretary of the Royal
Society :

“On June 18th of this year a licence to
establish and work apparatus for wireless
telegraphy was g'rnntes by the Postmaster-
Gen to Professor Schuster, restricted to
the use of the licensed apparatus for the
purpose of receiving time signals. When the
war broke out Professor Schuster and his
family were on their way to the Crimea to
‘'observe the total solar eclipse, but they pro-
ceeded no further than Constantinople on
account of the war. Yeldall was let fur-
nished for ten weeks from July 14th to Sep-
tember 22nd. When war was declared, and
during the absence of Professor Schuster and
his family, officials from the Post Office
called at the house and took down the
whole installation and packed the same away
into a box, which they nailed down and
sealed. After this was done, and in con-
sequence of rumours reaching the ears of
Professor Schuster's son-in-law, Iir. Robert
Hutton, of Sheffield, the latter-gentleman
wrote on or about August 21st to the Chief
Constable of Berkshire informing him that the
wireless 1nstallation had been taken down as
above mentioned.

“ Professor Schuster and his family ar-
rived in England on September 12th, and
went back to Yeldall on September 23rd.
On Thuraday, September 24th, or on the
next day, an official from the Post Office
called at Yeldall and saw Profeasor Schus-
ter's wife and daughter. He inspected the
box containing the wireless installation and
declared himself satisfied. Nothing further
transpired until Tuesday, October 13th,
when Police-Inspector Goddard called with
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a constable at Yeldall and inspected the said
box. Professor Bchuster saw him and told
him that the installation was for receiving
purposes only and could not be used for
transmission, and that time signals had only
been received from the Eiffel Tower, as the
apparatus was not sufficiently sensitive to
receive messages from the German station
at Norddeich. The next morning the same
constable called and took the box away.
On Baturday, October 17th, Inspector
Goddard and the same constable called

again and left & search warrant for the
said wireless installation which they had
already taken away on the previous
Wednesday.

“It 18 claal' that thr':gl Btnhumtﬂ: in the
Sunda that a wireless installation was
*dinmiepr:rmnmnmg. it dm, that it
was nsed for traitorous p it & gross
and eruel libel: all the more cruel as

Professor Schuster’s ouly son is an officer in
the Yeomanry, and expects to be sent to the
front in a few weeks.”

Wireless Weather Report.

reporta issued during the past few

years by the Meteorological Committee
affords an interesting illustration of the ever-
increasing service which wireless telegraphy
had rendered to meteorology. During the
vear ended March 3lst last 5,752 wireless
reports were received at the office from
Atlantic liners, this representing an increase
of 360 reports as compared with the pre-
vious twelve months. It is gratifying to
note that there has been some improvement
in the rate of transmission of these reporta.
Whereas in 1912 onlvy 272 out of 5,400
messages, or about b per cent. of the total,
reached the office in time for inclusion in
" to-day’'s” map, in the daily weather
report during the year covered by the
period reviewed in the annual report 394
messages, or 7 per cent.of the total, reached
the offiee in time for inclusion. 3,268
mesaages, or 67 per cent. of the total, reached
the office in time for inclusion in * yes-
terday's” maps in the daily report, as
compared with 50 per cent. of the messages
of the previous year. Thus, whereas during
1912 about 50 per cent. of the messages
suffered so much delay in transmission as
to be only useful from the point of view of
the collection of material for study, the
percentage was reduced to 43 in 1913. As
the improvement has been most marked in

3 EDHPA&ATIVE study of the annual

the later months, the hope is expressed
in the report that the figures for next year will
show a further advance. We have no doubt

that this hope would have been realised but
for the war, which will doubtless considerably
disturb this useful service, and in all proba-
bility the showing for next year will be
no criterion of the increasing advantage of
wireless to meteorology. In the ordinary
way the service is subject to certain comn-
ditions, which explain the small percentage
of messages received in time for inclusion n
" to-day’s ” maps, but the percentage is an
increasing one, and in the course of time it
should be possible to effect the necessary
adjustment of conditiona to bring about a
much greater result. We note with satis-
faction that, from time to time, m

reach the Meteorological Office within
about an hour, or an hour and a half, of the
time of observing, and when these messages
have been received sufficiently early to be
considered with the latest state of obser-
vations from land stations at the time of
issue of the weather forecasts, they have
been of great utility. One instance of this
service may be cited. On March 19th
effective storm warnings were issued to the
south-western districts which were based
entirely on reports received by wireleas
telegraphy.
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Practical Hints for Amateurs.

An Experimental Wireless Station.
By S. W. PILLING.

structed transmitting and receiving
apparatus may be of use to amateurs
who seek to construct a station on simple
and economic lines. | use my aerial both for
transmitting and receiving: it consista of
five 80 ft. lengths of 14’s S.W.G. hard-
drawn copper wire, suspended between two
poles, each 30 ft. out of the ground. The
wires are separated by bamboo spreaders;
each wire ia spaced 18 in. apart by ordinary
poreelain drawer knobs, which I have found
to be perfect insulators. The aerial is made
to wind up from each end, so that any break
in the wirea can easily be mended. The
lead-in is taken from each wire down to
within one yard from my cabin. All the
wires are soldered together with a piece of
rubber-covered cable } in. dia., which passes
throngh a glass tube into the side of the
cabin.
Of the two recﬁiving jiggurn in use one 18
stationary, and is made in accordance with
the de.mgn given by Mr. J. Barton in Tre

SDHE notes concerning my self-con-

WireLEzs WorLD for December, 1913 ; the
other is for a portable station which I am
licensed to use within a radius of five miles
from my residence. It is of the loose-coupled
stud type.

The secondary, 8, is wound with 3 oz. of
36 8.W.(3. 5.C.C. copper wire on a millboard
tube, b in. dia. by 104 in. long, and tapped
out to 13 studs. [t is then given two coats
of shellac, and a piece of insulating fibre is
laid on tightly, and over this the primary, C,
is wourd. This consists of § Ib. of 28 3.W.G.
8.C.C. copper wire, which is also well shellaced
and tapped out to 36 studs. The whole is then
fixed in a box, 11 in. by Tin. by 7 in., with
detectors, potentiometer, variable condenser,
and switches mounted on top. The potentio-
meter, I, for this set was copied from a design
which appeared in Tne WirELEss WoRLD
for June, 1913, with an additional switeh for
cutting the battery when not in usz, to
prevent its running down. R is an ordinary

pocket lamp battery fixed inside the box
underneath the coil.

The block condenser,
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F, consists of 20 sheets of tinfoil, 2 in. by 1 in.,
interleaved with wax paper, also inside the
box, and is shunted across the ‘phones.
The variable condenser, E, is of the sliding

£ g 2

type. 10 zine plates interleaved with glass
plates, 2§ in. by 3} in.

The detector, 1", is a zincite bornite
combination ; D* is carborundum. [ have
tried many rr:lmt;ﬂﬁ, but these two have
proved to be the most sensitive and reliable.
Bassano’s detectors are used as described on
page 583 of Tue WireLess WorLp, Decem-
ber, 1913. These, I think, are better than
soldered erystals in cups, as the heating of a
crﬁst-ul greatly reduces its sensitiveness. My
'phones, (i, are each 2,000 ohms ; these were
purchased, but before that | used an
ordinary telephone receiver wound to
2,000 ohms, with 3 drms. of 50's. S8.C.C.
copper wire, afterwards filling the inner
casing with bees’-wax to the level of the pole
pieces. By this means the signals were much
sharper and clearer. With the set described
I am able to hear the principal stations from
200 to 8000 metres, also ships in the North
and Irish Seas quite clearly,

Wireless Sel,

The Auathor nnd-a’;i;‘

My transmitting set is quite a simple
affair, as my licence only permits me to send
to a station three miles distant. 1 use a
motor ignition coil, P, which gives a good
§ in. spark, using 2 four-volt sccumulators
in series. | have two spark gaps, 8 being a
fixed one, which gives a ruﬂfle note. This i1s
mounted on ebonite, with zine electrodes.
The rotary gap, T, thus gives a note similar
to Nauen, and is made from a small model
motor with the driving pulley taken off and
replaced with one of ebonite, 2 in. dia., with
a brass ring, into which are fixed 8 brass
rivets, protruding } in. from the disc.
These form the electrodes, which revolve at
2,000 revolutions per minute—the maximum
speed of the motor. The speed may be
varied, however, by means of a small
variable resistance, T, and a much lower
note obtained. The main clectrodes are
mounted on ebonite similar to the fixed
gap.

The high-tension condenser, Q, consists of
25 sheets of tinfoil, 4 in. by 3 in., interleaved
with plwtngmphlc p]lm-s. 5 in. by 4 in.,
wedged in a cigar box and filled with
paraffin wax. The helix, O, is a spiral of
10°s aluminium tubing, with wood rods,
10 in. by 1 in. dia., soaked in parafin wax
for supports. The glow lamp, L, is a four-volt
Osram, connected in series with the aerial,
with a switch, M, to cut it out when the
aerial is tuned up for transmitting. The
change-over switch, J, is so made that when
I am receiving the current is cut off from
the coil to avoid the danger of accidentally
depressing the key and upsetting the
crystals ; this arrangement can be clearly
understood on examining Fig. 1. The
tapping key, K, is a Morse practice key with
an ebonite knob. The accumulator, Y, runs
the motor for the rotary gap, and the
switch, U, cuts out the rotary when I am
using the fixed gap.

Fig. 2 is a diagram of connections for
experimenting in wireless telephony which
has given satisfactory results. The micro-
phone 1 use is a carbon granule telephone
transmitter with an ebonite mouthpiece.
It must be understood the high-tension
condenser for this circuit has about twice as
many plates as that used for telegraphy,
and if anv reader of Tne WireLess WorLD
requires further information regarding my
station [ shall be glad to supply it.

UNIVERSITY OF MICHIGAN
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A Portable Set.
By * Giesor.”

N the set described here, the aerial
Iis of the inverted L type, supported by

three bamboo masts, about 28 feet
high at each end.

These masts are lashed together by ropes
and, when in position in the field, are staved
by four or more r The positions
for the stays are best found by trial. A
good method is to have two long stays
from the top of each mast and three or four
from the first joint or lashing down. Better

e
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than rope lashings are iron rings or collars
to clamp the masts—there being two at each
joint. These must be carefully made to
size and are illustrated in Fig. 1.

The spreaders are 3 feet 3 inches in length,
and of bamboo, the insulation being
effected by means of short lengths of fibre
rod. As seen in Fig. 2, dog snaps are
employed to facilitate ﬁ:ing the aerial wire
without having to twist it on each time.

The spreader at the lead-in end is fixed
by rope to the top of the mast, while on the
other end there is a pulley to allow the aerial
to be drawn up or lowered. It will be found,
when erecting, that some such arrangement
18 essential.

In practice it must be remembered that
when up, the aerial acts as a stay to the mast
in one direction. This is not so until the
aerial is actually up, and provision, by means
of a stay in the line of pull of the aerial,
must be made for holding the masts up
when no aerial is in ition. This may
seem obvious, but experience shows that it
is very easily forgotten. The aerial is up,
the maats seem well braced—then it becomes
necessary to lower the aerial for some reason
or other and the masts are suddenly noticed
to be falling outwards.

With lashed masts, especially when expert
lashing is not always available, the secret
of success and of a workmanlike-looking

job i8 to get the poles lashed in line, one
behind the other.

Reference to Fig. 3 will make this clear.
It must also be seen that the direction
of pull of the aerial is in line with the poles.
The aerial is 60 ft. in length (2 wire) and is
made of 18’s gauge bare copper wire,

Loops are made at both ends to clip on
to the snaps.

The lead-in is by a single insulated cable,
J/22's gauge, and is det&chab]e by means
of an ordinary connector.

The receiving net, switches and trans-
mitting key are all contained in one box,
gize 24 in. by 9 in. by 8 in. deep.

The box has a sliding lid and one side
opens outwards, forming a writing desk,
It is thus easily supported on any kind
of box available.

There are two D.P. change-over switches,
one for receive or transmit positions and
one for “stud bi1" and ‘‘tune,” and an
earthing switch together with the trans-
mitting key. The “stud bi" circuit con-
sists of the jigger primary, which is wound
on & cord tube 42 in. diameter with some
65 turns of 22 gauge enam. copper wire.

This is tapped off to the nine studs of a
switch.

Fipg. 3.

The Iunding coil is also wound with 29

gauge wire on a wooden roller 24 in. diameter
and 9 in. long.



526

The crystal detector, which is zincite
and chalcopyrites, is in series with the
phones and these two are across sll the
inductance from aerial to earth when the
switch is in the * stud bi ™ position.

Fig. 4,

In the tune position the jigger secondary
is brought into play.

This consists of & 42 in. diameter tube
wound with 28 gauge D.C.C. wire and tapped
off to six studs of a switch.

The number of turns between the studs
18 a8 follows :—15—15—31—34—35—27, or
about 160 turns in all.

Variation of coupling is effected by securing
the primary on to & base board—which
also carries the two stud switches—and
hinging the secondary on top of the primary.

e secondary is held in any position by
means of & piece of } in. diameter screwed
brass rod, bent into the arc of a circle,
whose centre is the hinge.

This piece of rod is fixed into the wooden
top of the primary coil and passes through
a piece of wood glued into the bottom of the
secondary coil.

A wire spring, one end of which hooks
on to the rod holding it down, the other
being soldered on to one of the hinge screws,
causes the rod to bear against the wood
in the bottom of the secondary, and so
maintain it in any desired position.

To relieve the pressure on the wood,
when it is required to alter the position of
the secondary, the rod must be slightly
pushed to the right. As seen in Fig. 4,
there is & second loading coil in all respects
gimilar to the first. This may be used to
augment either the secondary or the primary
inductance

Tee WireLEss WoRrLD

" In the ** stand bi ™ position, with a 60 ft.
aerial, it is easy to get up to 2,500 metres,
and with the judicious use of small con-
densers (say two sheeta of tinfoil 2} in. by
14 in. and waxed paper) it is possible to
" tune " such a wave-length.

_The secondary variable condenser con-
sists of 4} in. of 1} in. diameter braas tube,
with an insulated portion of the same
length but smaller diameter sliding within the
former. This, though apparently small, is
found to be most effective in tuning.

The buzzer, worked by a 4-volt flash lamp
battery, is included in this box, the push
switch being seen on the left side in Fig. 4.
Low down on the left is a key which is

kept pressed while sending is in pro ;
Ita action is to ** dis ” the getectorl:m also
to short it with a small capacity. This
is found to be a very effective protective
device for this type of crystal, at any rate.

The telephones are 3,000 ohm double
headpiece shunted with & blocking con-
denser. The D.C. fuse is also contained
in this box.

The transmitting gear is contained in
a box of the same size, there being room
also for spare wire and tools.

The coll is & small motor-car coil taking
about two ampa.

The spark gap is direct in the aerial and
there is a little tuning inductance for
use if necessary.

In the earth side there is a small battery
of condensers of considerable capacity to
keep the wave-length down.

iveryone is up in arms against plam
aerial transmission, but for a field set,

| cEcE—
e
L
Fig. 5.
where a large distance is desired to be

covered, and power is heavy to carry round,
I think it may be excused. Bome of these
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small coils will easily work on 12 volts and
give a remarkably fine note when adjusted
carefully. The normal voltage for such
a coll as the one mentioned above would be
4 to 8 volts.

In connecting up the transmitting side
it is advisable to connect the high tension
terminal—or one which usualljr goes to
the spark plug on the car—to the aeral.

The test for this is that a vacuum tube
glows on the aerial but not on the earth wire.

The spark gap consists of two pieces of
i in. diameter aluminium rod—one fixed
and the other capable of being advanced
by having a thread screwed on it. The
earth is made by three lan?thn of galvanised
iron wire netting each 1 ft ﬂm.h}rﬂﬂ:,,
and 2 in. mesh. A copper lead is soldered
to one end of each length.

The netting is held down to the ground
by galvanised wire hooked round skewers.

Apart from their portability and ease of
laying, these earths give splendid results.

A set such as described lLas just come
through a week's wind and rain without a
hiteh, in spite of the fact that the lashings
were not very well made,

Owing to lack of time and opportunity,
the transmitting side was never tested as
thoroughly as could have been desired,
though signals were received a mile away.

The probable range on eight volts is five
miles ; this is judged from results with the
same stuff on a slightly larger aeral.

The Delaware, Lackawanna and Western
Railroad Company have completed a steel
tower 402 feet high on the water front at
Hoboken, N.J., for wireless service, and have
installed a five-kilowatt, high-frequency
Marconi set at that point. On September
19th wireless messages were received direct
from Hoboken at the Lackawanna wireless
station, Buffalo, a distance of 410 miles, on
a wave-length of 2,250 metres. These
messages were copied at intermediate wireless
stations located at Scranton and Binghamton
and at Binghamton the dots and dashes were
heard in all parts of the wireless room. The
test having proved highly successful, a
regular wireless service will shortly be
inaugurated.

L ® E

Mr. A. A, Isbell, superintendent of
construction, proceeded to Ketchikan the

627

A *Wireless” Parson,

St. Luke's Church, Bath, is notable for
its * wireless ™’ installation between the
tower of the church and the adjacent
vicarage. s this the first church to be so
equipped ¢ The vicar, the Rev. C. E,.

S

=

S¢. Luke's Church, Bath, fitted with Wireless
Installation,

Doudney, is deeply interested in science and
mechanics. He taught himself the whole
wireless telegraphy, put up his own instal-
lation, and bears the reputation of being
one of the most expert amateurs in England.
It is said that he is able to communicate
with homecoming missionaries while they
are still in the Bay.

latter part of May and has been actively
engaged in clearing land, erecting the
operating building, living quarters for the
staff, and preparing the mast foundations
since that time. Mr. O. B, Moorhead, of the
San Francisco construction staff, Ieft for
Ketchikan on July 25th to assist in the
work. Mr. D. J. Moir, of the Seattle con-
astruction staff, has been instructed to
proceed immediately to Astoria to commence
the erection of the station at that point.
L L L]

The work of erecting two wireless stations,
one at Posadas and the other at Puerto
Aguirra in the Argentine province of Misiones
is being actively carried out by Commander
Pedro L. Padilla on behalf of the Argentine
Government. He is assisted by Mr. Jeronimo
Reynaud, who 1s acting on behaldf of the
Administration of Posts and Telegraphs.

UNIVERSITY OF MICHIGAN
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The Amateur Handyman

A Morse Practice Set.

By Cyrin . BARNARD.

S amateurs are, for the time being,
Alnrhidduu to make use of their
stations, and are, therefore, no

longer able to listen to ™ real " signals, it
would be worth their while to devote
attention to the devising of means for
keeping up their Morse practice. I have been
engaged on the problem of comstructing a
buzzer set to enable me to keep in practice,
and have devised a circuit which gives
excellent results for two operators inter-
communicating in the same house but in
separate rooms, thus giving the impression
of distance and isolation experienced in
actual practice.. As this may be of some
interest to readers of THE WirELERs WoRLD,
I give & brief description of it below.

The materials required are : (1) sufficient
bell wire to connect up two rooms, (2) a
buzzer, such as is commonly used for testing
crystal detectors, (3) two telephone receivers,
(4) two tapping keys, (5) two dry cells,
or other smtable source of current, and (6)
two miniature **jiggers,” which can easily
be constructed in a few minutes, as they
need not be variable,

To take the last named first, the dimen-
sions of the coils and gauge of the wire are
practically immaterial.
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constructed as follows : The primary winding
consista of a single layer of 20 S.W.G.
double cotton covered wire on a bobbin
1} in. long and # in. in diameter. This is

merely covered with a layer of paper and on
it 18 wound a layer of 34 8.W.G. single silk
covered wire, thus constituting the secondary
winding of the jigger. It is convenient, but
not necessary, to mount the whole on a
small base and fit terminals for primary and
secondary connections. The type of tele-
phone is also to a large extent unimportant,
but the most convenient form to use is the
ordinary wireless telephone receiver with
headband, either Eing{)a or double. The
resistance makes little difference; [ use
4,000 ohms double headgear. The other
materials and instruments need no descrip-
tion, and the accompanying diagram of
connections is self-explanatory.

It is beat to place the buzzer, (, outside
both the rooms and to muffle it so that
neither operator can hear it directly, but only
in the 'phones. The chief features of the
circuit are, first, that each operator hears in
his "phones not only what the other but also
what he himself transmits, thus rendering
it easier to transmit and to determine the
character of one's sending ; and, secondly,
that the signals heard with such & set are
scarcely to be distinguished from those heard
in wireless telegraphy. KEach operator can
vary the note if he desires to by inserting a
variable resistance at R and r. I have found
that the ordinary inductance coil of my
wireless receiving set serves the pu of &
variable resistance quite well, but a more
compact type would, of course, be more
convenient.

If only one pair of 'phones is available,
the jigger, GF, can be removed and the
buzzer, C, inserted in its place. The operator
at A will now work by the sound of the
buzzer itself and can dispense with 'phones,
conditions at B remaining the same as before,
Should one desire practice in rending faint
signals, the coupling of the ™ jiggers " may
be made variable; the strength of the
signals can then be reduced or increased at
will. It saves a great deal of trouble and
confusion with connections if the set for
each room is mountzd on & board with the
connections permanently made.
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Aﬂ Eﬁﬂimt Del.ﬂﬂtﬂl'-
By W. A. Brabpy.

HIS detector is made from the

I following material : A piece of hard-

wood, size 3 in. by 4 in. by § in; a

bolt about 2} in. long, and nut; 2 pieces of
springy sheet brass, one 2} in ﬂ tin.,

e other 1§ in. by :} in.; 1 pmce of thm]:er
sheet brass, 2 in. by 4 in.; 2 old ceiling
roses or fuses, one with flat brass plates and
screws, the other with brass plates contain-
ing wire holders and all serews ; an old lamp
holder ; piece of § in. brass-cased tube 2 in.
long, cut into three portions—viz.: 1 in.,
f in., and § in. long; one ordinary beer
bottle stopper (with flat top preferred) ; and
# finely threaded brass screw, 1 in. long at
least, and nut.

Drill hole in one end of each piece of
springy brass to take small cheese-headed
screw and a larger hole in the other end of
& longer piece to take a bolt, and bend the
smaller piece as illustrated.

A brass plate containing wire holder is
used for upper mineral holder and is secured
by cheese-headed screw to under side of the
two pieces of springy brasa,

The thicker piece of sheet brass has a hole
drilled in one end to allow the fine-thread
screw to pass through, the nut from the
screw being soldered to the under side of
the brass, which also has a hole drilled in
other end to take the bolt. Remove the
apring fittings from the lamp holder, leaving
two cups; these will screw on one of the

flat brass plates from the fuse, the plate
being secured to the base by an ordinary
brass screw through a piece of brass-cased
tubing, § in. long. These form the lower
mineral holders; the small holes in the
fittings will need enlarging a trifle to take
SCrews,

Saw off screw part of stopper and fix
fine-thread screw into head of stopper
giving same several coats of cyele black
enamel to thoroughly insulate it. By fitting
these together it is possible to make suitable
connections under the base to two terminals.
If preferred, 8 vulcanite washers can be
screwed under the hase, 2 to each corner.
A coating or two of shellac varnish will add
to the appearance of the base, if this cannot
be polished.

A coat of lacquer will keep all brass
bright, and it should be applied in & warm
temperature.

The mineral holders can be moved either
way, thus allowing a selection of mineral
surface, and screws from fittings can be
utilised.

A steel, gold point or light copper wire
spring can be soldered on to one end of a
spare brass plate from fuse or rose, enabling
a variety of detectors to be tried for sen-
sitiveness. 1 have tried gold point and
gilicon, but found silicon only sensitive in
places ; zincite and copper pyrites being
very good, and zincite and borrite a trifle
better (no battery being used).

A Wave Meter.
By Ex-OPERATOR.

HE following is the description of a
I simple wave-meter [ have constructed
which does not contain any variable
dise condenser—a piece of troublesome
mechanism for the amateur to make.
Although this eliminates the great range of
wave-lengths obtained with a circuit using
that instrument, it gives quite a sufficient
number for the ordinary experimenter,
there being 35 in all giving a range between
100 to 1,200 metres.
The inductance consists of 20 turns of
No. 20 8.W.G. d.c.c. (shellac varnished) wire

E
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A. Plug connecfions for patting condensers in
parallel.

wound on & cardboard tube 4 inches in
diameter. Thie is tapped off in five different
pointa to a five-way switch. The free end
of the wire is connected to a piece of strip
brass to which the one end of three con-
densers of capacities .01, .0008, 0008 mids.
is attached.

The other ends of these are connected to
the lever of the switch by means of a plug.
These three condensers can be used either
separately or two or three in allel, these
further connections being made also with
suitable plugs. The detector or ** buzzing ™
circuit is connected in the usual way as
shown in the diagram. The meter was
calibrated against a standard wave-meter

. by buzzing the various circuits and readin

the wave-length given by the standa
meter.

Among the Wireless Societies

Barnsley.—Mr. G. W. Wigglesworth
read a paper entitled * Various Combina-
tions of Crystals ' at the October meeting
of the Barnsley Amateur Wireless Associa-
tion. In order to retain the members’
interest, this asssociation has agreed upon
a definite programme during the winter
montha. ME’-E‘[iI‘I:gE will be held (at Shaw
Lane Cricket Ground) each Wednesday
evening. The first half-hour will be devoted
to buzzer practice, to be followed by half an
hour's lamp signalling. The remainder of
the evening will be occupied by the syste-
matic study of all the instructional articles
which have appeared in Tug WiRELESs
WorLn., Members will take it in turns to
conduct the study of these articles. The
members of the Barnsley Association are to
be congratulated upon the excellent use
they propose to make of the period of
enforced temporary dismantling of amateur
stations. We shall follow their work of the
coming session with particular interest, and
will be pleased to answer any questions or
elucidate any points that may amnse in the
course of their study of Tee WireLEss

WorLD articles.
] L | L 3

Bifminﬂ'ham_ ~Inhiapresidential address
to the memhers of the Birmingham Scientific
Bociety at the Midland Institute on October

7th, Mr. H. W. H. Darlaston announced
that the Birmingham Wireless Association
was now sssociated with the Society and
shared their headquarters. Owing to the
circumstances of the moment, their activities
were somewhat circumscribed, and he sup-
posed it was possible there would be more
restrictions on the performance of experi-
ments and the despatch and receipt of wire-
less messages from the present crisia; but
there were amazing possibilities before the
science. How it had grown during the past
eighteen years, and almost entirely owing to
the energies of Marconi! It was greatly to
the credit of this country that so many of
these highly important inventions had their
first encouragement and application here.
& L ¥

Liverpool.—The course of study for
members of the Liverpool Wireless Associa-
tion outlined in the October number of
Tre WireLess WORLD is continuing merrily.
At a recent meeting there was a practical
demonstration of ** Wiring for Ordinary Land
Line Telegraph Instruments,” and & sugges-
tion made that during the period of pro-
hibition of amateur wireless working the
members should study ordinary telegraphy,
using the Morse sounder, or buzzer. It was

ropogsed that each member should provide

imself with a portable outfit, consisting of
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sounder (or buzzer), three terminal Morse
key, dry cells, and a reel of about 110 yards
twin cable. Tosecure uniformity a specifica-
tion showing the requisite material, and the
design of the case, will be prepared and
submitted as a standard.
[ ] L L
London.—Frof. J. A. Fleming, F.R.8,,
will deliver an address before the Wireleas
Society in London on ** The Function of the
Earth in Radiotelegraphy,” on Friday,
November 13th, at the Institution of Electri-
cal Engineers, Victoria Embankment, W.C.
- o *®

Newcastle-on-Tyne.—A meeting of the
Newcastle Wireleas Association was held on

October 1st, when Mr. Norman Hall, of the
North-Eastern Schools of Wireless Tele-

graphy, lectured on the * Telefunken
System.” It should be pointed out that
meetings of this association will be held on

the first Thursday in each month.

AMATEURS IN THE ANTIPODES,
HE last Australasian mail has
brought us a letter from a “ New
Zealander " in Wellington which

modesty forbids us to publish in full. He

claims (and he is not without authority to
speak on the point) that THe WIiRELEss

WorLp “is the finest publication of ita

clags in the world,” and if his gratitude for

the assistance he has received from ita
columns has led our correspondent to speak
of the magazine in too eulogistic terms, we
must, nevertheless, admit that what he
marks as an achievement has ever been the
ideal aimed at by those responsible for ita
conduct. Wireless experimenters will be
pleased to know that the section of the
magazine in which amateur practice ia
reported iz read with considerable interest
in the Antipodes. It would be useful if, in
return, Colonial readers would record their
own experiences, for which purpose our
columns are open to them. To judge from

“ New Zealander's” letter, the amateur in

that country has not a very enviable time at

the hands of the authorities, who have

** forbidden the use of any wireleas apparatus

whatsoever.” This prohibition, however,

does not seem to have daunted the amateur,
for there is in New Zealand a very flourishing

Amateur Wireleas Association, which has

taken up an attitude in the present crisis

that should in time gain for its members a
larger measure of freedom to carry on
experiments in wireleas than they have
hitherto enjoyed.

* * .

The Association held a meeting at Vie-
toria College, Wellington, on August 11th,
with Pmmr T. H. Laby (Vice-President)
in the chair. At that gathering Mr. C. P.
Eden moved, on behalf of the President, the
following resolution, which was unanimously
adopted :—

That this meeting of the central execu-
tive of the New Zealand Amateur Wireless
Association deeply regreta that a state of
war has been forced upon the Empire, and
hereby instructs the secretary to notify
all local branches that all members are
expected to strictly adhere to the Govern-
ment instructions to dismantle all wireleas
apparatus owned by them, and that any
person found to be disregarding these
regulations will be reported to the central
executive by whom the offences will be
reported to the Post and Telegraph
Department and the Defence Depart-
ment.

This public-spirited attitude deserves
every commendation, and it furnishes further
proof that, with suitable encouragement, a
well-conducted wireless society may be of
inestimable service to the State. The
members of the New Zealand Association
have also had under consideration the ques-
tion of providing a wireless set for the use of
the expeditionary force sent to Europe,

Diary of Meetings.
Moxpay, NOVEMBER 28D,
North Middlesex Wireless Club.—Shaftes-
bury Hall, Bowes Park, London, N.
WeDNEESDAY, NOVEMBER 4TH.
Barnsley Amateur Wireless Association.—
Meeting, Shaw Lane Cricket Ground.
TrUREDAY, NOVEMBER 5TH.
Newcastle-on-T'yne Wireless Association.—
N. M. Drysdale on “ Wireless Telephony "
at 29, Ridley Place.
Fripay, NovEMBER 1371H.
Wireless Society of Londun.—Prof. J. A,
Fleming, F.R.8., on * The Function of the
Earth in Radiotelegraphy,” at the Institution
of Electrical Engineers, Victoria Embank-
ment, 8 p.m.
E 2
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The Wireless Direction Finder

in Peace

NY device that facilitates naviga-
Atiﬂn and enhances the safety of

“ those who go down to the sea in
ships " 18 naturally of great importance,
hence the keen interest manifested in the
practical and successful application of the
wireless direction finder (Marconi-Bellini-
Tosi System) during the few months prior
to the outbreak of the present hostilities.

The toll of the sea is subject to no mora-
torium, and, despite the progress of inven-
tion, it will never be entirely requited.
Nevertheless, many ships have come to
disaster of a nature which, by the aid of the
wireleas direction finder, could now be
avoided, and several instances of such are
fresh in the memory.

Every known and practised method of
fixing the position of a ship at sea suffers
from certain disabilities and inherent imper-
fections. The sun and stars may be ob-
scured for days, during which the sextant ia
useless, the patent log leaves the calcula-
tion of drift very much to judgment, the
lead is of use only in soundings, and the
magnetic compass indicates only the course.
Moreover, the compass may mislead through
abnormal variation. For instance, near the
entrance to Lough Larne on the north-east
coast of Ireland ** abnormal etic
variation amounting to as much as +44°
from the normal has been found to exist.” *
Notwithstanding these disabilities and im-
perfections the sextant, the log, the lead,
and the magnetic compass are complementary
and supplementary to each other, and each
makes ita indispensable contribution to the
safe navigation of the ship. The function
of the wireless direction finder is to supplant
neither of them. It fills & hiatus which
exists in apite of them, and acts as a check on
them all. ‘

. The story of the sea contains more than
one instance of a ship proceeding to the
assistance of another in distress, which, on

% Saa * Notloe to Marisers ™ Mo, 1184 of 1914,

and War

account of fog, it has located only with
difficulty and after the loss of valuable time.
By the aid of the wireless direction finder
on either the assisting ship or the ship in
distress, the course of the former could have
been directed straight to the latter merely
by noting the direction indicated by its
wireless signals.

The wireless direction finder enables a
ship to detect the direction of an ordinary
wirelesa telegraph station (on board ship or
on land) at distances of from about five to
250 miles and more, depending on the
power of the station and other conditions
similar to those which govern the range of
ordinary wireless communication. It there-
fore follows that all the deductions, such as
distance, speed, and course, that may be
made from the angles obtained by optical
means, may be made from those obtained
by the use of this apparatus.

The fact that the apparatus indicates the
direction, but not the sense (that is to BaY,
it does not differentiate between 20° off the
starboard bow and 20° off the port quarter)
18 almost negligible, because a second
reading after proceeding a little on a known
course, an inquiry addressed to the sending
station in case it is on & ship, or, in the
case of a shore sending station, the observer's
judgment, would dispel the ambiguity.

In fog the approach of & wirelessly fitted
ship on & course which would result in a
collision could be detected and a disaster
obviated.

As & meana of enabling ships to make
narrow passages, such as the Straits of Belle
Isle in Newfoundland and the Straits of
Gibraltar, the apparatus is invaluable,
given & wireless station at or near the
entrance to the Straits; also it is useful in
the same degree in rounding headlands on
which wireless stations may be established.

So much for the applications of this in-
vention in time of peace. In war it is
destined to be of equally important service,
The oceans are wide, but fugitive enemy
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ships must at times make use of their wire-
less in order to communicate with their
colliers or each other, and then their loca-
tion could be detected by a ship within
range equipped with the wireless direction
finder. It is probably true that on battle-
ships the turret-mounted guns of 50 calibres
or so might, according to their laying,
exercise a varying influence on the readings,
but this could be overcome by fitting the
apparatus on ships of other types, such as
armoured cruisers.

It is conceivable that an enemy ship
might pose as a land station, and, to serve
its end, send false instructions to a mer-
chantman ; but if the latter were fitted with
the wireless direction finder the plot could
be detected and the enemy ship out-
manceuvred.

Again this invention provides a splendid
means of combating that formidable peril,
the wireless spy, whose transmitting stations,
be they hidden in forests, on the face of
clifis or on board ships in dock, may be
located and hunted down either by direc-
tion finders set up in motor-cars or in fixed
stations designed to scour definite areas.
When the many disguises a wireless aerial
may assume are borne in mind, it is
apparent that the eye cannot be depended
upon to locate the wireless spy even when
his existence is known.

We are fighting an enemy who has
mobilised all his scientific and engineering
resources, therefore it behoves us to take
advantage of every scientific development
which may speed our conquest over him,

The opening meeting of the session of the
Institution of Electrical Engineers was held
on Thursday, October 29th, when the
President, Sir John Snell, delivered his
inaugural address. At this meeting a
marble bust of Michael Faraday was pre-
gented to the Institution by Mr. Llewellyn
Preece, on behalf of the family of the late
Sir Wiliam Preece, K.C.B., F.R.8., Past
President.

The Marconi Wireless Telegraph Co. of
America announce the removal of their
Northern District General Offices and Seattle
Wireless Station to 2105-9 L.C.,, Smith
Building, Seattle.
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ADMINISTRATIVE NOTES

Tue Sismese Radio-Telegraph Law issued
in April last gives the Government the
exclusive right to establish
and work wireless telegraph
and  wireless  telephone
stations on Siamese soil and
on board ships permanently anchored in
Siamese territorial waters, and the privilege
is reserved to the Department of Posts and
Telegraphs in the Ministry of Communica-
tions.

Wireless telegraph stations or field ap-

ratus may be established and worked
independentiy by the Army and Navy, but
they are subject to such conditions as the
Minister of War or Marine may sanction
from time to time. Such stations may be
opened to public correspondence, but only
under special arrangement with the Depart-
ment of Posts and Telegraphs. Installations
on board merchant ships under the Siamese
flag are only permitted when & licence has
been granted by the Minister of Communi-
cations, and they must comply with the
provisions of the International Radio-
telegraph Convention, 1912. The Minister 18
furtherempowered to make such conditionsas
he may at any time deem desirable. Anyone
who works, establishes or works apparatus
contrary to the provisions of the Act 18 linble
on convietion to imprisonment not exceeding
gix months, or a fine not exceeding five
hundred ticals, or both, ss well as the
forfeiture of the apparatus. lt is a penal
offence to injure or in any way damage
wireless apparatus or prevent the trans-
mission and delivery of wireless telegrams.

There will be two stations in Siam, one at
Bangkok and the other at Senggora, having
a normal range of 1,000 kilometres and
working on wave-lengths between 250 and
3,000 metres. Both stations are intended
for Government Service.

Tue Customs suthorities of the Union of
South Africa have recently given a decision to
the effect that ** wireless tele-
graphy apparatus ™ 1s t0
classified under No. 114B of
the Tariff, the general duty
being at the rate of 3 per cent. ad valore’
and the whole of this being returnable in the
case of British manufactures.

Siam.

South
Africa.

i o gl
|I==|_I':- 11y
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Wireless in Panama

A description of the Wireless Stations erected to control the great
Canal Zone.

HAT part of Panama which is called

I the * Canal zone " is a strip of land

ten miles wide by 49 miles long.
Through the middle of it, with five miles
on either side, runs the Canal itself.

America has sent her engineers and pro-
vided the money for the opening up of this
great waterway between the Atlantic and
Pacific coasts. She is therefore entitled to
be proud of her enterprise and to colonise
the Canal zone with her own people. The
two great towns on the banks of the Canal
whil:l?elm given over to Americans are
Cristobal and Panama. Here the American
official makes himself as comfortable as
circumstances permit within hia residence,
which, from a distance, looks not unlike a
gigantic meat safe.

The whole of the Panama zone is under
State and mulitary control for obwvious
reasons. The Canal 18 of immense importance
both strategically and commercially to the
United States. It will afford harbourage
for her largest battleships, and therefore
must be under efficient control if it 18 not
to be a source of danger to the nation which
has produced it. For this reason it has been
fortified, and further facilities of sontrol
are afforded by an elaborate wireless ayvstem.
The principal station in the zone is situated
just outside Colon, and works under the
supervision of the United States Navy.
The structures will comprise & power house
operating house, and staff quarters. There
will be four aerials of 1,512, 1,004, 600 and

300 metres. The normal wave-length for
merchant ship business is 600 metres;
between government ships, 1,0 metres,

and between government shore stations
1,512 metres.

Two new skeleton towers, 600 ft. apart,
each 300 ft. high, are in process of erection.
They will rest on three bases 60 feet apart,
forming a triangle, and set in cement. The
intention is to use this station solely for

ship commercial work and certain classes
of government business. A constant watch
is, of course, maintained by the operating
force.

The range of the large set will be 500
miles in the daytime and 1,000 to 1,800
miles at night. Under favourable con-
ditions the station will work direct with
Washington, D.C., and at all times with
Key West and points within that radius.
The site of the station is about one-quarter
of a mile outside of the city limits of Colon,
and faces about north. It is opposite the
eastern breakwater at the entrance to the
harbour. The site includes many bearing
cocoanut trees, many of which will be cut
down to facilitate the handling of the large
antenna. This station will take care of
the wireless service on the Atlantic side.

The machinery in the power house
includes one 25-kw. set, 2 5-kw. sets and
2 2-kw. sets. Power is supplied by the
Canal zone hydro-electric plant at Gatun,
which also supplies the Balboa station on the
Pacific side. In case of emergency the steam
plants at Gatun and Balboa can be brought
into use.

But as we progress eastward through
the Canal we reach Gatun, a station, a dark
town planted on the grass, whose chief
feature is an enormous cyclopian wall which
rises in three immense steps for nearly half
a mile. This giant staircase is encumbered
with machinery and crowned by a compli-
cated network of steel. It forms the edge
of the Gatun locks and the machinery is
part of the emergency gates which, should
the other barricades fail, would fal] into
position and effectively bar the onrush of
water from the upper canal. The locks
are the elevators for the ships. By them
the biggest battleships can be raised to
8 height of nearly 80 ft. and brought down
to the level of the sea. For the bed of the
Canal lies some 85 ft. higher than the two
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COLON WIRELESS STATION.

One of the chief stations erecled for control of the Panama Zone.

oceans, and it is, in fact, a water-bridge
thrown across the land. Each of the locks
raises or lowers the vessel 20 ft. But
magnificent as this work is, 1t does not
appeal to the eye of the traveller with such
arresting force as the Culebra Cut. After

ssing Gatun the Canal finds its way into
the bed of the Chagres River until Gamboa
is reached, where the Culebra Cut com-
mences, For mne miles it cuts its way
into the red earth, and the strange colouring
of the precipitous cliffs thrown up on either
side creates the impression of a wound not
vet healed. On either hand are swamps
and marshes or forests, so silent that one
feels that nothing can have stirred in them
for a thousand thousand years. That 18
the outward impression ; but as the history
of its making comes back to the mind the
whole significance of the Culebra Cut takes
another aspect. It is the work of Titans,
and it has been accomplished in the face
of untold difficulties. As fast as scientific
man banked and terraced the sides, so did
the mutinous earth slide back to its former
place, and the work had to be done over
again. Nine miles 18 the length of the Cut,
and in this short distance twenty-one such

glides occurred, or, as an American author
aptly remarked, ** The American went on
patiently terracing and cutting off the
heads of the adjacent hills, and the adjacent
hills went on pushing and kicking the dirt
back into the hole like so many naughty
boys.”

The vision changes when one reaches the
Pedro Miguel and Miraflores Locks. Here
the view opens out, the Canal assumes a
more imposing aspect, and plays the part
of the great water highway between the
two greatest oceans of the world. Water
has covered some valleys and earth others.
Everything has been turned upside down.
In the Bay of Balboa the ocean now comes
to where was once a famous hill. But
Balboa has other interests besides con-
structional ones, for here 18 another of the
Panama wireless stations. Its purpose is
not so strategical as the one at Colon, and
consequently it is not of such high power.
It has been erected with a view to relieving
the pressure of work at Colon, which will
necessarily be felt as the wireless traffic
increases, as it 18 sure to increase.  Balboa
Station will therefore deal principally with
the vessels passing through the Canal.

UNIVERSITY OF MICHIGAN
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At last we come to Ancon and Panama.
Ancon is to Panama what Cristobal 15 to
Colon, but 1t is a larger town. It is, in
fact, the capital of the Canal’s zone. Panama
City is the most interesting of all the Panama
townships. It teems with hie, and, more-
over, it has some signs of the older order of
things. There are, for instance, its old
Spanish churches and squares, and there
are the dungeons of the Chirigui Prisons,
long since fallen into disuse, but still retain-
ing their glamour of barbarous romance.
As for the inhatants, all the world and his
wife is to be met here. Every language
and dialeet can be heard, while, moreover,
there 1s a nondescript population whose
descent and nationality it would be impossi-
ble to fathom. The blood of many races
runs in their veins, and the Panama has, in
a# way, made them her own; so much so,
that they could almost form a nationality
of themselves, for whom no better name
could be found than ** The Panamese.”

Such is the Panama Canal as it is to-day.
What it has cost 13 80 million pounds in
hard cash, or four times as much as the
Suez Canal. M human life, too, it Las
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taken its toll, for it has been zaid that the
Panama Rallroad cost a man for every tie
that was laid. Besides, it cost something
to stamp out discase from this infested
zgone, and thie was only accomplished at the
expenditure of much time and money, and
at great personal risk. At the outset it
seemed a stupendous task, but the genius
and fortitude of one man-— Colonel Goethals
—accomplished the seemingly impossible,
and we have this cighth wonder of the world.
Even as we write, we are undecided as to

its best claim to the title. Is it as an
engineering feat, or as a feat of colonisation,
or as a State enterprise, or as the enterprise
of one man battling against disease 7 It 1s
impossible to say, and on any one score its
claim to be considered a wonder would be
secure. Therefore 1t 1s more : 1t 15 a wonder
of wonders ; it 1s a triumph of the twentieth
century, and one of the victories of peace,

o —— ——
— P —— —

Marconi’s Wireless ‘lelegraph Company
announ-e that their serviee to Honoluln has
not been closed as reported by the United
States Government, and that the commereial
serviee s being carried on as usual.
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CARTAGENA, COLUMBIA, WIREL.ESS STATION.
Showing one aof the trellis-work steel masis.

UNIVERSITY OF MICHIGAN
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QUESTIONS AND ANSWERS

Mr. H. Dobell, who has hitherto conducted the - Questions and Answers"

section of Tne WineLEss WorLp, has received a temporary

Lieutenant in the R
Naval Division whi

made for the answering of

Commission as

Marines for duty with the Engineer Units of the Royal
have been formed from members of the Institutions of
Cipil, Electrical and Mechanical Engineers.

Arrangements have now been

ions in THE WIrRELEsS WORLD fo be carried on

as wsual during Mr. Dobell's absence, and readers are invited to send questions

on technical and general

that arise in the course of their work or in

their study to the Editor, THE WirELEss WorLp, Marconi House, Strand,
London, W.C. Such questions must be accompanied by the name and address of
the wriler, otherwise they will remain unanswered,

B. K. F. (York) wishes to know (1) Why the addition of
& seoond wire to an ssrial decreases the inductance ¥ (2) In

s ﬂrbu{_rﬁﬂm good & dmwmufﬂmn' i with
'Y point T & simpls m of entting out
stmospherio disturbances pe

Answer.—({1} Il we have two inductances in i
and they have no magnetic influsnes on one ancther, the
resultant inductanoe of the Tlr in calculated ss if they
wors resistances—that i, if L, and L, are the scporste
induetancss, and T. the resultant indestance, we have

Rl

Heace, if the inductances are squal, the inductance of the

in half that of either. This might be seen mzh]_r
rom the fact that thers are two paths of equal choking
action for the current, so that it might be inferred that
the pair would have half the choking effect of either.
When, however, the two coils are so that they
react on one another to add to their choking effect, the
resultant inductance will be mors than it was without this,
but still leea than that of a single ooil. If the coils are
practically aimilar, but made so that one will just slide
mlﬂﬂﬂithﬂuﬂpr. ﬂ:;ﬂmnﬂf:lng :;L-un thumu.? b li.ghttl'l;‘i.

s incroasing the t inductance, until one is right
inside the other. They may then be A & single
ooil the lat:;ljann'uh and the tolal lnductance
cannot urther incremsesd. The two inductances in
parallel, with & more or less tight coupling, corrmpond to
the cass of the twin wiro asrial. When thess wires are
very far apart their resultant inductance will be half that
of a single wire. As they are brouoght closer together the
reaction between the two makes the resultant inductance
Eﬂ*ﬂ'. 8o that when they are about 8 feet apart it will

about .7 of that of & single wire, Finally. when the wires
comes into contact (coincidence) we have practically a
single wire, all the magnetic field of cach wire being lin
'ri'ﬂ; the other.

(£) A q.'nnd apecimen of earborundum (platinised, or set
in Wood's metal) used in conjunction with s potentin-
meter and high-resistance re]r;ﬂmnm {may 4,000 ohma cach )
will be just as sensitive ns slicon with o gold point, and
infinitely more relinbde. The crystal jigger should be of
such a mize aa to tune with & very amall condenaer.

(3] The methsd of nl‘rp:,ml cr_l.rntq.ll in rmhh.n'lll_qr tha
simplest way of minimizing X's. The function of the

ly inductive choke which s connected from the aerial
#ids of the serinl tuning condenser to earth w to prevent
ntatic chargee accumulating. It does not prevent atmo-
:E:arin disturbances impulsing the scrial, and so setting

receiving circuits in oscillation, and it is this impulsing
the sorinl that couses the noiss known na X'a

T. H. BE. (Chesterfield).—I uﬂmﬂuﬂ&“hh;ﬂ:

:
]
|
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If
ling which, though not insalated,
aotil it had reached & d
transmitting station, wonld this half mils hs
included in the earth lead T Or in the osse
station, bow much of the ship's hull s
earth laad ¥ Tn other words, where do you
between the lead and the earth T

In my case [ have two to &
and the other to buried metal. If these
different length, will my transmitter be
waves at onoe ! 1f I put & small spark
osoillating transformer and the sarth, will this gap
& distinet lina of demarcation from which to ma

T And would the small gap decresse my »

n the case of the receiver it is im ble to
& gap; !l:l!.-umd!-um, how will the question affect the receiving
eircuit

Anmsver.—This nquoiry @ of a type which is often
Usunlly it iz difficult to give s satisfeoto mp:‘l‘-."
without & personal inspection of the station.
of the sarth laad certainly has an effect on the wave-length
of the signals transmitted. The actual effective length of
the lead is the distancs up to the point whare

ial becomen gero or the same s that of
& ship station the distance up to ths hall
effective, but since the haoll is & hﬁnnnmm
contact with watsr (& conductor), and at
tinl, no allowanos would be required for any
hall, The distance up to & conoection
ruilway il would have to be reakoned, =i
forms with the earth & condenser of relativaly
capacity and would be raised to & potential above
the earth by only & amall amount, and hence b
equivalent to zoro potential. A amall spark-gap in
carth lead does not therefurs provide a definite point
peparate enrth-lead and earth, sinee thers must be »
differenice of potential between its sides for it to act,
henco part of the lower lead is effective. Huch & ga
would not markedly reduce the efficiency of & station .l.us
is regularly used in commercial stations. From the above
remarks you will be able to answer for yoursell the other
guestions on this subjoct which you aak
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3. B. (Port Blair) inquires what measures abould be
adopted to prevent inte oe of telephone wires, which
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are thres hundred yards away from the serial of a 10 kw.
set. _H.ﬂ wighea to know il any protection other than
running them onderground b8 necessary., Also the dis-
tance the four wires into the wircless station offics should
be run underground.

Angwer.—We cannot suggest any further precaution to
taks besides burving the wires and eoclosing them in o
metal comin is metal casing should, however, ba
connected w ver convenient to the earth system of the
nerial. The four station wires should run undergroond
the foll distance of thres bundred yards from the line to
the office ; and they shouold, if ible, be taken at a
point so that their direction into the station i at right
anglea to the aerial

N. T. 8. (Waterford) wishes to obtain very loud signals.
He says that he has heard of Clifden being audible at &
distance of from 30 ta 40 feet away from the tele-
phonea in London, His aerial s n one, but hes onl
one wirs in it.  Heceiving set well made and almost small
encugh to go into the pocket

Anrcer.—By doubling the wire of your serial it would

be improved, especially for long weve-lengths,
aa less inductance would be required for tuning ;
If ambition is to obtain very loud —aay from
Chi you would do better with a recaiver wound with
larger wire than it is possible to get on n receiver so small
that it will fﬂ into the pocket. You give us no actual
particulars of the winding of your jigger. But assuming
that it is properly deasi ' E:n.l certainly should get
i from Clidden which can be beard soversl feet away
from the poet.  Probably in the case in London
which you cite some form of telephone relay was employed.
Thia would, of course, render nignals which wers ii:tﬂ-“j’
very weak sudible at large distances from the telophones.
An aerial of four wires 150 feet long would not be aa good

&S your present one.

B B, B, (Wylde Green) gives particulamn of his induc-
tively coupled trapsmitting set. For the purpose of
tuning the sscopdary to the primary circuit be connects
& .36 (7 3.5) volt Osram lamp scross several turna of the

. and notes when it glows most Irrlihﬂjr. He
finds that none of the amateurs who receive his signals
when direct coupled can hear them when he is using the
inductively conpled arrnngement.

Anower,—Your method ol tuning is, as suggeat,
probably the causs of failore. When the p is com-
nected across the secondary, owing to the low resistance
of its flament it will act more or less as & direct short
circuit to the secondary turna.  This is on account of the
fact that it provides & non-inductive path for the high-
frequency currenta, The ratis of the correnta in two
vircuita 1 governed far more by their relative inductance
than their reaistance in tho case of the wery high fre-
quencies with which we are dealing. In the prosent case
the lamp should be connected across & mmall inductancs
placed Eum the secondary of the oscillation brame-
former and the earth wire—about ten tums of wire oo &
1} inch former should answer. As the tuning becomes
closer, the number of turms scrom which the lamp is con-
nected should be reduced, so that the change in inductance
which takes place when the short-circuitiog lamp i
finally remnvur'- as amall as possible, Henos the circoits
are pot thrown owot of tuse. Your other apparaios
sppeam to be quite satinfactory.

8. R. (Bareclona) haa increased the length of his serial,
which formerly consisted of six wires in allel and
sighteen motres long, bi extending three of them sixty
metres further along. The three extensions are of thinner
wire than the six short ones. He states that he geta
louder signals, but that his signals are " more confused,
owing to parasite sounds”™ inquirea (1) whether the
different gauges of wire employed will interfere ; (2) if the
different lengths would have any effect,

Annwver.—{1) The sctual effect of the difference in size
hetween the two portions of the serial wires depends upon
whether the wires are of very widely differing sizes or
nearly the same. In the latter case it is ble that
nothing would be noticed on an serial of aies given.
{2) The three short wires would pot interfere with the
reception of signale. But the asrial would probably be
quits as eficient without them. If by ' parasits sounds "
atmospheric disturbances are meant, these naturally in-
crease in strength just as the signals do. In the sbeence
of information a8 to the receiver which is used we can
anly ® that & tuned receiver coupled to the aerial
be employed and the coupli ll"l]"lhﬂth..ﬂtlllﬂnhll
poasible. Much can be done by coupling adjustment in
the direction of reducing stmospheriea and other ex.
trancoun disturbances, # method of joining the exten-
sion wire by an independent soldered loop is cormrect.

G. 8. B. (Chester).—(1) My silicon platinum detector
works well with & buzzer, 4,000 w-phones, and tuner
wound on & tubs 3 in. diameter and 60 cma with
No. 22 SW.G. wire. But I have been unable to obtain
results from & well-insulated serial averaging 28 feet in
height and a brass curtain pole for my urthphnl h.l.b:e
tried putting s small condenser scross my ea, but
without successful results,

(2) What is the formula to find the transmitting distance
of & transmitter and the recsiving dstance of & receiver T

Awngwer,—Before you go any forther in your experi-
menting, the best thing for you to do i to read carefully,
and umderstand, the coursa of instruction set out in
book on " The Elementary Principles of Wireless Tele-
grmphy,” by R D. Bangay, Your diagram violates the
root principls of o receiving circuit, viz. : that the serisl
ghould possess as little damping, or in other words ahould
be as froe to oscillate as possible. You have inserted the
large resistance of the « ht in the earth-lead.
The elsctrical effect of this in smmilar to the mechanical
effect of & viscous liquid on a dulum. You cannot
expect an serial to oscillate freely il you insert & |
remistance in serios “ﬂlle;: any m”:n H;:: {?u wol
expect & r&dulum to AT r you im-
mersed it in some Liquid like treacle. You will gather the
force of this after reading the above-mentioned book.
Faor di of connections of & single alider tuner we
munt m:t to previons numbers of THE WikzrEss
WonLp, in which they have been repeatedly given. We

resume that the bruss curtain pole that you mention is

uried in the This sbould form a fairly good
earth. Your question (1) you will be able to answer for

yoursell after ing the k (2) There i no simple
formuls for ei&mm purposss. Everything depends
upon local econditions, and such questions are decided by
ox perience.

Brxoxr (Newcastlo-on-Tyne) wmtwmnu.l-n as o
the construction of a highly efficient metre receiving
sct, with details of telephonces and crystala He alsc
onquires whether phonograph oylinders are suitable for
winding eoils on.
Ansicer.—It in impossible o give particulars as to the
making of complete sets in thess colamna Thers are
books on the sobject, and many excellent sets
have boen described in the back numbers of TRE WinzLEs
Wortn, Look op the previcous mnr;jta guestions -;:
will get all the information you require.  FPhonogra
f;ﬂndm“mm be used aa formers for winding ocoils, but
we should imagine that their brittlences would prove an
annoying feature attending their use.

M. O'C. (Ennistymon), D. G. W. (Edinburgh). and
others who [I.'ulﬂ sent jdml.inm as to the obtaining of
licenoes for stations should apply to the Becretary, General
Poat Offics, London. The authorities will decide what
sorial they ean allow to be used, and licensees muat adapt
their apparatus to it. Of course no licences are granted

pt present.
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Among the Operators
Our Naval Heroes

“ Dulce et decorum est pro patria mori.”

HE Marconi service has this month

I to record a great honour and a great

loss. Three of her wireless operators
bravely went to their death in the cause of
their country when as the result of a naval
engagement in the North Sea the battleships
Aboukir, Cressy, and Hogue were sunk by
& German submarine. At least, it must be
presumed that they lost their lives, for up
tu the present they have not been reported as
saved, and by now the lists of the rescued
are presumably com Theirs was not
& showy part in the great theatre of war.
The wireless cabin takes up only a small
corner of a battleship. But it was a neces-
sary and a vital part, and they played it like
men until—" the play was pﬂ}’ﬂd out!”
Their reward is with them. Their noble
fulfilment of duty adds a fuller lustre to the
service they represent, and in remembering
them their brothers-in-arms will also re-
member that it is the quiet heroism of men
such as these who have won for England the
honourable place that she holds in the
world to-day.

These three men, George Edward Turner,
Sidney Williain Rudderham, and Charles
Thomas Massey, were among the first of the
large number of Marconi wireless operators
who volunteered for wireless service on the
Royal Naval Reserve at the outbreak of the
war. On Auogust 4th they presented them-
selves at Chatham, and were immediately
commissioned for active service,

There is always an element of risk in the
life of a ship's wireless operator, although the
apparatus they operate has been the very
factor which has diminished such risk ; but
our lost comrades willingly faced the far
greater dangers of war, and the utmost price
of their heroism was asked of them. FErege-
runt wmonumeniimn aere perennius

One of the wircless operators on the
Cressy was smong the rescued, and has
given the following vivid account of the
engagement :—

When the 4boukir was struck we thought
it was by & mine, but when the Hogue

went we knew it must be a torpedo. The
Aboukir slid on her side and sank slowly,
her funnels almost level with the water
and the smoke coming out as from the
water's edge. The Hogue was struck aft
and sank aft. She seemed to give one
jump out of the water and then to go
stralght down. She was struck after the
Abvukir, but sank first. I was just
sending out & message that the Aboukir
und the Hogue had been struck when one
of the 9-2-in. guns was fired. The shock
of it made me think we had been struck,
and [ added to my messsge, * And so
have we.” Immediately afterwards we
were torpedoed. The Cressy must have
fired & dozen shots or more. Bhe went
down slowly, and as things began to fall
down the deck, which was turned upwards,
I threw off my clothes, climbed the deck,
and went down over the keel. There wan
a target fastened to the ship and some
men were using it as a mg: but they
could mot cut it loose. As the ship went
down they were swept away and the
target somehow became free. I got on
it, and was rescued by the trawler Cori-
ander, of Lowestoft. The skipper of that
trawler and his men are Brtishers all
through. They took their ship through
the swimming men and saved scores of
us. When they got us on board they gave
us every bt of clothing they could
::limre, even some off their own backs.

hey kept tea going all the while, and one
man was hard at it frving fish all the
time. During all this time they were in
a place of danger. 1 have read about
shipwrecks, and how men keep their
heads, but I cannot say I ever imagined
things could be 30 calm and disciplined as
they were with us. Men in the water
who could swim were helping those who
could not. One splendid act was done.
A seaman, a powerful swimmer, | saw
fighting the waves with a midshipman on
his back. When they were brought
aboard the trawler the midshipman tried



_I'.'_,;..ﬁ.'urh',ﬂ Thormas Mn.ﬁ.:f{'_r [u".u'l: the .I"J_.::J‘H".
Wireless Operafor on HM.5. Aboukir.

to find the sailor, but the latter did not

show up. He was saved, though, we

know that.

Considering the necessarily short warning
that could be given, the work of rescue was
admirably earried out. An urgent wireless
message was sent to Harwich, and all
warships in the harbour put to sea at full
apeed.  Some destroyers escorting a warship
returned to Harwich Pier that same evening,
and by 9.15 all survivers had been brought
ashore,

We conclude with short blograplieal
notices of the three deceased operators,

Grorce KEopwaro Toexer (Wireleas Tele-
graph Operator, First Class, HM.S, Hogur)
was born at Settle, Yorkshire, in December,
1888, and joined the Marcomi Company as= a
learner at their London school early in 1913,
On receiving the Postmaster-General's certi-
ficate he was appointed wireless telegraph
operator on board the dragon, in which he
made one vovage before receiving an appoint-
ment to the Glowcester Castle. Early i
August he volunteered for wireless tele-
graph duties,

SipvEY Winniav Ruppeenam (Wireless
Telegraph Operator, First Class, HM.S.
('ressy) was born in London in 1894, and
joined the Marcom Company as a learner in
their London school in December, 1913,
He served in the Oeceanic and West Point
prior to joining the Navy,

Cuarres Taosmas Massey (Wircless Tele-
uraph Operator, HM.5. Aboukir) was born
at Stonehouse, Devonshire, in 1890, and
joined the Marconi Company as a learner
in 1910, and served on board the Kia O,
Majestic, Mesaba, and Lanfrane,

The following notice haz been 1ssued
bv the Liverpool and London War

Tee WireLess WoORLD

Risks Insurance Association, Ltd. 1t s
arddressed to  all commanders of vessels
forming part of the Association, but as it
deals entirely with regulations concerning
wireless messages, we commend it to the
notiee of all Operators.

1. It iz of the utmost importance that no
messages should be sent from any ship on
ship service, or by passengers, or by the
wireless operators, which give any clue to:

(a) The position of the ship.

() The course of the ship.

(¢) The past or future movements of the
ship, including its dates of departure,
arnval, ete,, ete,

9. To secure the observance of these
regulations members are requested to give
af onee instructions to the Masters of all their
vessels which are fitted with wireless :—

First.—To insist that no message be sent
until it has heen first signed by the Master,
or hv the First Officer, or by some other
officer specially nominated for that purpose
by the Master.

SEcoxpLY.—To take all such steps as are
necessary to prevent the wireless operator
sending any messages on his own aceount.

TuimrpLy.-—To arrange that calls are
acknowledged, but no information given in
reply without the authority of the Master
or duly appointed officer.

FovrrnLy.—To arrange so that all
miessages received are immediately reported
to the Master or duly appointed officer.

FiFruny . —To  report  immediately  on
arrival in port all eases in which messages
have been received from other British ships
indicating the position, course, or move-
ments of such other ships.

I Gl

I. George Edward Turner,
Operator on H.M.5. Hogue.
2. Sidney William Rudderham,
Operator on H.M 5. Cressy.

UNIVERSITY OF MICHIGAN
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ExXPERI-
By Gustav Hamel and Charles

“Frying—SoME  PRACTICAL
ENCES."
C. Tarner. 341 pp., illustrated. (London:
Longmans Green & Co. 12s. 6d. net).

A pathetic interest attaches to this book,
for, since its publication, one of the authors
has ﬂncriﬁnecr his life to the development
of an art with which he had gained great
distinction. The book is one which we have
read with a great deal of interest. The
authors have departed from the beaten
tracks of aviation literature, and have
produced a work dealing with the practical
side of aviation, and no two writers could
be better qualified for the task.

The book contains twenty chapters and
deals with such practical subjects as the
choosing of a machine and the cost of
flying. The influence of winds, eddies and
other disturbances is dealt with. There
5 a chapter by Mr. Henri Farman on
accidents and their prevention. Theoreti-
cally every flying accident is preventable,
but in ice it has been unavoidable in
the nature of things that numerous accidents
have occurred, and it cannot for the moment

be expected, even with the extenzive
knowl of the conditions of flying now
possible, that they will be altogether
avoided.

An interesting chapter is that dealing with
on aeroplanes, which has been
compiled from notes contributed by Mr.
Marconi. The application of wireless instru-
menta is described and the various designs
discussed.
“ Careers ror Our Soxs.” Edited by
Rev. G. H. Williams. (London: Adam and
Charles Black. 05s. net.)

—— Sl

This is the fourth edltmn of a book which
is likely to be of service to parents who are
called upon to find a suitable voeation for
their sons to enter. Particulars are given
of the conditions of service in the Marcom
Company. Mr. Williams does not make use
of unnecessarily alluring bait in order to
attract young men into the service, and
his plain statement of the conditions and
prospects 13 one that should commend itself
to those who are endeavouring to place
their sons in nfme profession.

] L

“Teer Questioxs 18 WireLess TeLe-

GraPHY.” (Test Cards Series: ° Elemen-
tary Principles,” 228 questions ; Series II.,
*“ Elementary Principles and Practical

Questions on Apparatus,” 288 questions).
London : The Wireless Press. Ltd., Marconi
House, Strand, W.C. 1s. per series.

The object of this useful series of test
question cards, with their corresponding
books of answers, 13 to assist the amateur
who wishes to take up the study of the
principles and applications of wireless
telegraphy, for they furnish him with the
means of probing his knowledge of the sub-
ject as he goes along., BSix questions are
printed on each card. Having answered
them to the best of his ability, the student
can then test his results by referring to the
corresponding * answers,” and subse-
quently compares his answers with those of
other students. If he experiences any diffi-
culties in working out the problem, or finds
that his own results differ from those of
other students, the Editor of Tne WireLess
WorLp should be communicated with, and
he will gladly give the necessary help.

UNIVERSITY OF .“.’.IL'-HI-.BF. N
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PERSONAL.

Mr. E. J. Nally, Vice-President and General
Manager of the Marconi Wireless Telegra:
Company of America, has been elected one of t
Vice-Presidents of the Old Time Telegraphers
and Historical Association, of which Mr. Andrew
Carnegie is Premident and Mr. Thos. A. FEdison
another of the Vice-Presidents.

Mr. G. C. Mason, of the Engineering Staff,
(ieneral Post Office, London, has appointed
assistant superintendent in the Wireless Section.

Caplain C. (i. Crawley, R.M.A., Deputy Inspector
of Wircless Telegraphy in the Post Office, who
volunteered for active service, has been appointed
to H.M.E. Marlborough,

Mr. John Graeme Balsillie, A M.LE.E., engineer
for radio-telegraphy to the Commonwealth Govern-
ment of Australia, is resigning that appointment
at the end of the present year to take up private
practice.

At the Key West wirsless shore station, which
the United States Government has ecrected,
William Keepers, formerly stationed ut Key
Woest for seven years, is chief electrician in charge.
The staff in order of rank or seniority of service at
the station is a8 follows: 1. T. Ward, W. M.
Bloomenkranz, J. V. Cooper, J. E. Martin,
and J. E. Reid, operators: H. Delong, clerk;
A. T. Beam, messenger. The “ Zone" radio
officer in charge of all the United States Government
wircless stations and also those of the Panama
(rovernment is Lisutenant . W. Cremshaw,
with temporary headquarters in Colon.

Mr. C. Tapp haa been appointad by the Com-
monwealth Government wireless inspector at the
Australisn station, Thursday Island.

Mr. G. E. Clarke, who was for 20 in the
service of the Commercial Cable mpany in
London, and for the three yeam in that com-
pany's service st New York, has his

position to accept the post of chief operator at the
new Lﬁt}r office of Marconi's Wireless Telegraph
Co., Ltd.

W. H. Payne, Traffic Superintendent, Amal-
amated Wireless (Australasia), Ltd., ** Wireless

ounse,”” Clarence Street, Sydney, was recently
presented with & fully equipped cutlery cabinet, a
fitted travelling bag, and rug, from the directors
and employees of the company, on the occasion of
his marriage in New Zealand.

Ge E. Baxter has been inted manager
at the Marconi Transpacific MEE];FEWH station in
California (Ban Francisco), to which station
referonce is made in another column.  Mr. Baxter,
who waa born in California in 1890, has had & good
deal of wircleas experience, and served on various
ships and at the Mounterey station before assuming
managership of the Hillerest station (8an Francisco)
in 1911, from which he has been transferred to the
high-power station which forms an important link
in the Pacific wircless chain—8an Francisco-Hono-
Tala.

R. R. Carlisle, who was inetructor at the
Marconi School, San Francisco, has vacated that
poat to take up his duties at the high-power station
nt Honolulo.

(erald H. Maweon han heen appointed Sscond
Lisutenant in the Northern ireless  Signal
Company.

Mr. F. Addey, B.Be., of the Engineer-in-Chiel’s
Office, has been appointed an Asmistant Inspector
of Wireless Telegraphy in the Secretary’s Office,
G.P.0.

According to reports from Ottaws Mr. L. P.
Pelletier, the Postmaster-tzeneral of Canada, is in
very poor health, and the belief is held in official
circlea that he will be compelled to retire from

ublic life in the near future. Mr. Pelletier has

& member of S8ir Robert Borden's Government

since ita formation. Mr. T. Chase Casgrain will
suoceed to the portfolio.

PATENT INTELLIGENCE.

No. 11371/1913. (Mr. G. Marconi). Specification
No. 28865, dated December 14th, 1912, describea
an arrangement wherein & condenser is ¢
through suitable inductances and resistances from
a source of current, preferably a high tension
battery, and discharged through an inductance,
which may be coupled directly to an serial, and a
revolving toothed disc or dises in series. It also
describes how a continuous stream of oscillations
may be uced by this apparatus by arranging the
speed of rotation of the disc so that the interval
between two successive discharges is equal to or is
e multiple of the natural time period of the aerial
and of the closed discharged cirouit.

ORSE CODE CARD, showing Alpbabet, Numerals,
Abbreviations, elo , at a glance. Price 2d. post free.—
Tee Winmress Parss, Lo, Marconl Hoose, Strand, W.C.

NY BOOKS reviewed, in the WimeLxss WorrLn or
other magazines, will be forwarded per retarmn opon
receipt of remittance coverind c st of book and postage.—
Tue Wizeress Press, Lo, Marconi House, Strand, W.C

FFICIENCY INM WIRELESS TELEGEAPHY.—The
Test Cards just published, will be a valoable sid 12 all
stdents. —See advertisement page vi for full particalars.

YE.H.H-H-'['H]H OF WIRELESS TEI.EGH-II'I-PH'!:' AMND
TELEFHOKY, 1914. A few ret copies avallable,
otherwise out of print, Prige 1/- post free.—Tax Wineress
Press, Lto.. Marconi Heuse, Strand, W.C.

AP OF THE WORLD, showing principal Wireless
Siations. Price /8 post free. THE WineLess Press,
Lro.. Marconi House, Strand, W.C

INAL INMGEST FOR MARCON]I STUDENTS,

Firsi Edition, 0d. post fres. Second Edition, enlargsd
and improved, embracing Handbook, Complete Guide
to Government Examination. Urefol to Operators. 26
post iree. Glasgow Herald: " As revised and ht
up to date the volome should p ove more than ever ul
to candidates for ezamination im wireless 1I|¢1ﬂﬂ’-l"-
Sole Pablishers, Wartasey Seecravity Co.. U
Avenne, Wallazey, Cheshire.




