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. "“"Wireless—as Usual ”

HE purpose of the above title is to

I urge wireless amateurs to keepup their

practice and to strive for yet further
proficiency in the science which they have
taken up as a hobby. There is no saying
when their knowledge may become useful
to the State, and those who are endeavouring
to master its difficulties are doing a service
none the less important because it does not
receive official recognition or public thanks.

If the members of wireless societies
throughout the United Kingdom, or better
still, throughout the Empire, will look upon
their work in this light it is obvious that
England will be possessed of a reserve
corps of men more or less proficient in this
system of communication, who, should
they be called upon, will be capable as well
as willing to take up service for their
country. Other men are occupying all
their spare time in endeavours to become
efficient according to their personal apti-
tudes, and the following is a particular
example of this quiet patriotism.

The members of the staff of one of the
Departments of State have been forbidden
to accept commissions at the present time,
since their services cannof be dispensed
with. Nevertheless they have organised
an Officers’ Training Corps on their own
account, and although they are fully
aware that they will only be required
in the most desperate emergency. Such
an occasion we hope will never arise
and the members of this corps themselves
do not expect it, but they are not going to
leave anything to chance. [If they can

afford g0 much personal inconvenience for
the sake of the *““old country,” wireless
enthusiasts can do so also.

Because there is no opportunity of
indulging in practical work that does not
mean to say that all progress must cease.
Even experts can always afford to
be learning, and there is much to be
gained by the study of the theoretical side
of wireless telegraphy. The present is an
excellent time for quiet reading and learning,
because the temptation to do nothing but
practical work no longer exists. Often
the theory of wireless telegraphy is neglected
for the more attractive work, and 1t 15 &
great pity because the amateur by this
neglect places himself at a disadvantage
whenever a problem crops up. He is per-
force, by reason of his want of theoretical
knowledge, obliged to slur over the difficulty,
and * muddle through somehow."

Most of the wireless societies have for the

ensuing session organised a series of lectures,
which we recommend all those interested
to attend. The Barnsley Society has even
gone one better; there a class has been
organised for dealing with and explaining
the instructional articles in Tue WireLEss
WorLn. We are sure that the members
who take up this class work will profit
exceedingly. They will be able to answer
uestions—most difficult of all tests: for
gr}w many people think they know all there
is to know about a subject until questions
are put to them and they find themselves
hopelessly unprepared to give concise and
reasonable answers to them.

UNIVERSITY OF MICHIGAN
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Personalities in the Wirel&

World

Lt.-Col. GEORGE OWEN SQUIER.

Military Attaché fo the American Embassy in London.

introduction to Lt.-Col. Squier, of the

United States Army, and found him
with half an hour to spare for conversation,
vou would soon realise that you were listen-
ing to & man who knows his subject from
a t0 w.

Ask him about wireless telegraphy and
he has excellent tales to tell of the infancy
of this t invention. For instance, he
was in tﬁhumtury of Sir William Preece
at the Post Office and was occupied in tests
of the work of the synchronograph on the
telegraph lines of the British Government,
more especially with a view to ascertaining
the efficacy of the Wheatatone receiver
operated by the alternating current in trans-
mitting intelligence, when Mr. Marconi first
visited the then Engineer-in-Chief of the
Post Office with a view to demonstrating
the practice of Radiotelegraphy. Colonel
Squier's interest in all matters relating to
telegraphy extends to wireless telegraphy,
and this interest has resulted in his intro-
duction of a system of * wired wireless "
which has already received notice in this
magazine, and has been demonstrated before
many learned bodies, including the Royal
Soclety.

While still a major of the United States
Army Signalling Corps he drew up in 1904 a
report at the request of Major-Gen, Arthur
MacArthur, on the ** Absorption of Electro-
magnetic Waveas by Living Vegetable Or-
ganisms,” and one section of it deals with
vegetable antenne for wireless telegraphy.
But perhaps another section is of greater
interest to-day—viz., ** Wireless Telegraphy
for Military Field Operations.”

An important treatise by Col. Bquier is a

IF you were lucky enough to obtain an

paper which was read before the American
Institute of Electrical Engineers, on June
28th, 1911. It deals with multiplex tele-
phony and telegraphy by means of electric
waves guided by wires, and in it he demon-
strates his invention of ** wired wireless "’
to which we have already referred.

Col. Squier was educated at the John
Hopkins University, Baltimore, where, in
1893, he gained the degree of Doctor of
Physics and where he was a research student
and Fellow in Physics under the late Pro-
fessor Rowland. He gained his military
training at the famous academy at West
Point and afterwards was attached to the
Signal Corps. His authorship of * The Pre-
sent Status of Military Aeronautics ™ placed
him amongst the foremost authorities on
this subject, and he was made chairman of
the Joint Army and Navy Board, which
tested the original Wright Brothers' aeroplane
at Fort Myer, Va. He is a member of the
American Physical Society and also of the
American Institute of Electrical Engineers.
Later he was placed in charge of the War
Department Radio Research Laboratory at
the National Bureau of Standards at Wash-
ington, an institution with functions similar
to that of the National Physical Laboratory
at Teddington. It was as representative of
the United States that he attended the
International Radiotelegraphic Conference
held in London in 1912, and since that time
he has been a well-known figure in London
society, for the same year he was appointed
Military Attaché to the American Embassy.
Also, in 1912, he was awarded the Elliott
Cresson Gold Medal, on the recommendation
of an expert committee, for his researches in
multiplex telephony.
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On the Capacity of Radio-
Telegraphic Antenna’

By Prof. G. W. O. HOWE, D.Se.
PART I.

F & single straight wire iz supported

horizontally or vertically at a great

distance from the earth, and brought to a
potential above or below that of the earth,
ita electric charge will not be uniformly
distnbuted over its surface, but will have
a greater density near its ends. The calcn-
lation of ita capacity is greatly simplified,
however, by the assumption of a uniform
distribution, and although such a distr-
bution ie impossible in a continuous wire,
it would be quite possible if the wire were
made up of & large number of short pieces,
say 1em. long, stuck end to end but insulated
from each other. Each centimetre of its
length could then be given an equal charge,
but the potential would vary from point
to point along the wire in a way which is
easily calculated. Thus, let
r=radius of wire in centimetres.
I=length of wire in centimetres.
o=surface density of charge in electrostatic

units per square centimetre,

then the potential at any point P on the
axis of the wire, due to the charge on a
small length dz at a distance z is equal to

St 00
V4 1?
The potential at the mid-point of the wire is
+W  dr in dr
_E’fr./—‘h'l fm lill‘ dnre : —;_r.i;-l
This is equal to
I B
teraloge (5, + V3 +1)
i

inh—1_..
oI dpro Bl 3

18 enormously

. B
In all practical cases s

greater than unity, and little error is made
* Paper mnd“hei::lra_thn British Association st
Sydoay, N.B.W.

: I !

b tt holif = _.

y putting 4/ 5 +1= .
potential at P becomes

drre log, :_urgﬁ lug,i where () = 2grlc
is the total charge on the wire.

In the same way the potential at any
point of the wire can be found, thus the
potential at the point P, distant al from
one end of the wire, is the sum of the
potentials due to the two parts AP and BP

considered separately.
A P B
o [}
(S S T —

Fra. L.
al 'y =al  dr
Ve= j AW e
p=2g7g . P_ﬂ+*'+2ﬂ#_/n1l -
al l—a

=2wro log, ;;u[l—nj]
=bere log /21—
=dnrg [lug.é +log, 21,-’;{'1":,'}]

This formula is not accurate very close to
the ends owing to the approximation made
sbove, but even at a distance from the end
equal to twice the diameter the error does
not exceed 1 per cent., while at the extreme
end we have

so that the

V27 logy =

To obtain greater accuracy near the ends
the rigid formula

V==2prs [!iuh-lﬂ:‘.p ginh-1 u _"H]

r




can be readily used if one has a sinh table,
and the values marked with an asterisk
in the table were calculated in this way.

The wvalue of loge 2+4/a(l — a) is always
negative, so that the potential is & maximum
at the mid-point of the wire.

The following table gives the value of
I et
2 [:UE,-’_ 4 ].DE. 21:":1[1 — u}]
for different values of a; by multiplying

this by 2-re, i.e, by the charge per unit
length, the potenth at any point is ob-
tained :

Tee WireLess WoRrLD

547

If now we assume that all the insulated
pieces of which the wire is composed are
connected together to form a continuous
conductor, electricity will flow from the
central part toward the ends until all
points have the same potential. The
approximate wvalue of this final potential
is equal to the average potential of the
various sections, that is, to the average
ordinates of the curves in Fig. 2.

This average potential may be found
from the curves or may be obtained mathe-
matically, as follows :

Tisre I.

Values of 2 I:]ug: - log 24 —nl.l—djl]'

G log, 2 /a(l—a).

: = 200 - 600
r F

0 599* T-07*

0-001 —a (b 6-19* T-64*
001 —1-613 T-43* 9-54
0-05 —0-833 894 11-10
0l —051 9-58 11-74
02 0223 10-16 12-32
025 —0-1425 10-32 12-48
03 —O0-0E73 1042 12-58
05 0 1060 1276

These values are plotted in Fig. 2, which,

therefore, shows the distribution of potential
on the assumption of a uniformly distributed

charge.
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Dislance from ead in ferma of fee lempih,
Fig. 2—Single Wire with Uniform Charge
af I unit per Cenfimeire.
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r

=2000 !=6000  f=20000 Irzm.cm
r r

e - e

8-28* 9-37* 10-59* 11-28*

9-T2* 11-84 14-28 1566
1196 14-14 16-58 1796
13-52 1570 18-14 19-52
14-1b 16-34 18-78 20-16
1474 192 19-36 20-74
14-90 1708 19-52 2090
1500 17-18 1962 2100
15-18 17-36 19-80 21-18

log2+y'a (L—a)=log 2+4 loga+} log (1—a)
Average value of

log 2va{l—a) =‘/u 1 log 2+va(l—a) da

—[lugi d’.+ﬁ1h‘—§"dn+[———lfl [;_"4’..

=log, 2+ §(—1)+}=1)

= =0-309. -

Hence the average value of the potential
along the wire with a uniformly distributed
charge is

|
4 -—0 .
refont-v30]
The following table shows the error made
by neglecting this correction and taking
simply V = 4rre log, :, as is usually done :

Tasre 1L
l | 3 0 | Percentage
r IEE'r' | mﬂ'r 509 difference.
|
200 530 | 4-99 618
600 6-38 60T 51
2,000 759 | 728 425
6,000 868 B.37 3.7
20,000 990 959 32
40000 @ 1059 | 102 @ 30
B

UNIVERSITY OF MICHIGAN
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The figures in the last column give the
percentage by which the capacity as usually
calculated is to be increased.

Although this result has been obtained
from the formula which is incorrect in the
immediate neighbourhood of the ends, the
error so introduced is wery small. The
accurate expression for the average potential
due to & uniformly distributed charge can be
found as follows :

al dr 4 (1—a¥ dr
““‘lfF‘T.‘I:l 0 fril:_i_':l

=2%rs [i.l.'l.h."] g 4+ ginh-? ihe IIH]‘
4]

vr = E:l'fr

r

if“.=2wrr[ f !inh:”:'-du+ L ! ha u—:

1
:-ll'rr] H'_nh-l qlﬂu.
(1] R

Integrating by parts
] 1
?“_quﬂr{[u sinh-* E-I:l"— I ad ﬁﬂh_lg}
F 0 T

e E_ l-nf : da
='i‘l‘fr[lmh v ar :_/?%'}
=dqgre |sinh- I{'_ A

{ / ijﬁ}

4
== iﬂr{lﬁlh"' ;'—

The difference between this and the
approximate formula used above is negli-
gibly small for all practical cases. Hence
the capacity of s single wire far removed
from the earth is given by the formula

Q e

ﬂz—-—:

*
Var. dnra(log, ;—D-ﬂﬂﬂl}

i
= : clectrostatic unite.

2 log, g 0818

The capacity per centimetre length

mfds,

== b
(2 log, ;-nma) 9x10°

Capacity per foot

— —2—micro-mids.
2 log, 0618

The capacity per foot for sny value of
l/r can be read off the curve in Fig. 3.

2 - =
fi"‘
- 7
=
=0 F: |
1
res} -
2 & .' P . . —
% 18 \l L #
= i
v pe A w ¥
1 r -1 =
178 [ .
T ] -
7 Tt i
Ies ﬁ -
Fl o - -
ve |} ' i
_l" i [
158 | £
- 1 '

§988 888858
2

Fig. 3.—Capacity of a Single Wire in
Millionths of a Microfarad per Fool.
It is noteworthy that the capacity per
foot lies between 1-5 and 2:1 micro-farads.
for all the cases likely to arise in practice.

The dotted curve in Fig. 3 gives the
average value of the potential for a umi-
formly distributed charge of 1 unit per
centimetre of length, i.e., for 2ere = 1.

The effect of the earth is considered
later; we now turn to multiple-wire
antennge.

Frat MuLTiPLE-WIRE ANTENNE.

The most common type of antenna con-
gistsa of a number of parallel wires in the
same plane, usually the horizontal. The
accurate predetermination of the capacity
of such antenne is & matter of some im-
portance in the design of radiotelegraph
stations. Papers on the subject have
recently been written by Louis Cohen (The
Electrician, February 14th and 2lst, 1913)
and Pedersen (Jakrbuch der Drahkilosen Tele-
graphie, Band VII.,, Heft 4, p. 434). The
methods employed by these writers are
quite different from those used in this

paper.
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If the antenna consists of a number of
wires connected together and,
therefore, at the same potential, the dis-
tribution of the charge will not be uniform,
either on each wire or between the several
wires ; but here, again, the problem is
grutlj' B:mehﬁed assuming that the
total charge is e y distributed between
the wires and t t the on each
wire is uniformly diatrihutnd over its surface.
The potential at any point of a wire is the
sum of the potentials due to its own charge
and the charges on the other wires. This
gl:]mntial will vary from point to point and
m wire to wire, and would only be possible
if each wire were made up of a number of
insulated elements and the neighbouring
wirea insulated from each other. We shall
make this assumption and calculate the
average potential over the whole antenna.
This a potential is a close approxima-
tion to the actual potential which the
antenna would have at every point when
carrying the same total charge.

Before doing this, however, we shall con-
sider an approximate method which leads
to a simple result, and which will be accurate
enough for many p . In this method
we find the potentials at the mid-points of all
the wires and take their average value. This
will give a value in excess of the true average
potential taken over the whole lengths of the
wires, and the capacity thus calculated wall
ba smaller than the actual capacity by a

which will depend on the dimen-
sions !:-f e antenna.
s frmicintian am

b | "':_,.-

I3 g.‘l’ = ! .l'"f:

e M

_!..IE..-“-.” W}
i

Fig. 4. Fig, 5.

If V, be the potential at a point P due to a
uniformly charged wire in its neighbourhood,

Bl dx {1-80 dx
vl = EITFEI: V{d' +:1 z ‘V’EEE'

=2ure [lmh-l :r' [mnh-‘ -]:"F}

—-Eqmr{ui'nh-l — +&inh- - =8N _'ﬂ}i} accurately

F F
=2-l'l"{ " r10g. 2= ﬂ]"}appmﬁmmf.

If =1, i.e, if the point P is opposite the
mid-point of the charged wire,

. ,
v,:sm{:ag, - +log, E‘}.stmmg. =

If there are n wires the potential at the

middle of an outside wire is 4-n-rnlng,%due to

its own charge, 4ﬂ-ralug,édua to the next

wire, hra{ugjﬂdue to the third wire, and

s0 on, giving a total potential

I i I,
?wlﬂr{ﬁu.;+h&;+1°&ﬁ+ ey

==-lrrr]ﬂg

fu— l)

=4aren log, E-Hog,;—hg_ _,rn__:).

Similarly the potential at the mid-point of
the middle wire, if n is odd, 18

1
dre ( log, 5 +10g, 5 —2 log, | ™ )
For the potential at the mid-point of any
other wire, say, the mth of the group, we
have

-i:rrr.r{ lﬂgf:-: + (lug_,— + lugﬁi—l

tog,——— ) + (log; +1o ‘
B ya) T g gt

'
i iug,r---—ﬂ_ m]n:) i
= -l.ru-(nlﬂglag + hg,:_i-— log/n—mfm— l) ;

It will be noticed that the expressions for
the potentials at the mid-points of the dif-
ferent wires differ only in the last term in
the brackets and that this term is indepen-
dent of the length and size of the wires ;
it can, therefore, be calculated once for all
for antenne consisting of various numbers
of wires. For any given value of m, the
average value of log, /n—m/m—1 for all

values of m from 1 to n can be found. Call

T CHCTT T kALe i i il
LIMIVERSHTY UF AL RlGAN
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this average value B; then the average
value of the potentials at the mid-points of
the various wires is

i d
4-1':(:; log, 5 +log, ~—B)»
and the capacity of the antenna is given by
the formula
Q

ﬂﬁ--

v

2arlanm

Sarel % Jog S+ 1og =B
hlog g rion; )
nl

g(. log Ei +log ?—B)

electrostatio units.

Tasre III.
Table of Volues of log, (/n—m/m—1) and of B.
= 3| 5|7 0]
m= 069 | 317 | 655 | 128 irr-s.
2 | o0 | 179 | 4775 ' 106 ! 151
3| — | 138 | 3861 9275/ 1349
4 | — — | 358 835 1239
5 | — =2 — | 795 | 1167
6 == — s | — | 1132
B— | 046 @ 226 | 485 | 98 ‘13{-5

By plotting these values of B and inter-
polating, the following figures are obtained :—

Tanee IV, e v araarn

No. of wires | Value of | No. of wires| Value of
in antenns. B. | in antenna. B.

2 0 | 8 &40

3 046 | 9 B-06

4 1-24 10 9-80

5 2-26 11 1165

L] 548 ‘ 12 13-58

T 4-85 - | —

By the aid of the above Tormula aod the
table the capacity of a multiple-wire antenna'
" . -

o

2 3 & & & 8 9 W u 12
Noowber of Wires,
Fig. 6

can be calculated as readily as that of a
single wire.

As already pointed out, the capacity so
calculated will be below the true wvalue
because the potential employed in the cal-
culation is that at the mid-point of the
antenna. (Greater accuracy <8 obtained by
calculating the average potential over the
whole antenna, always assuming a uniformly
distributed To do this it is neces-

sary in the first place to determine the
average potential over & wire due to a
uniinrmlr;ﬁ'ﬂdjstributed charge on a neighbour-
1 wire.

ing pa

We have already seen that the potential
at P due to the charge on AB (see Fig. 7) 18
v v sl oo ST=BIY
..=zm{ sinh 12 +ginhe

If V is the average potential of the wire
(D, we have

Lo Bl (1=g)
'it—.ﬁmUﬂunh Ed.ﬂ+[ﬂunhi - dﬁ]
;h-l" ﬂiﬂh‘li—.‘f 1'1'%:"'5

=hfo(st‘nh -1 E— 1) approximately, ? being small,

=4m{mg G+J£+ 1)—1}
=iﬂ"r(|ﬂg.§‘— I) approximately|
=h—rr(lng.£— umn)

If the antenna consists of n parallel wires,

the average potential of the mth wire 1s
given by the formula

V_=dror [Iﬁgri — 0309

! I
+ (lﬂgri-l—lugq—'-{n. -

I
{m-—l}d_hﬂlamim - l])

! ]
- I ol - &8 8
+ (lug,d—b— -:-gM-’r

+log

+ 1Dg

(n—m

— 0-309(n— m'_i)
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-1
Vin=d=ro [lugl_; +log {::—_L.

m— lll.fn = m) = “'3‘”“] ]

[ d
=4rre [n iﬂga-{'—lng; —log

I."m. —1/n— m—ﬂ‘ﬁﬂﬂﬂ]
I
=4"rg [n (lugd- _E'EDEI> + Ingr

—log/n—=1/m—1 |,

This formula for the aver potential
differs from that for the poteatial at the
middle of the wire only by the term —0-309 ;
hence to the degree of approximation here
em‘}z«lu}md the difference between the average
and the maximum potential is the same for
each wire of the antenna.

The formula given above for the capa-ity
of a multiple-wire flat antenna should there-
fore be modified as follows :

O nl
5{n(lug,£—ﬂ-3ﬂ9)+lng§r-ﬂ

This gives for the capacity per linear
foot

unita.

C= 305 |
T_ﬂ—; X vy micro-
!{u Ingli—ﬂaﬂl)ﬂug.;—-]!,- mfds,

1684n

= micro-mfds.
n i log, i D-:il) +1ng,;j—B per foot.

This formula has been obtained by an
approximation which is inaccurate when the
length of the antenna is not a large multiple

of its width., For instance, if é——?.-l] and

there are 12 wires, the ratio of length to
width is only 20/11, and it is obviously very
inaceurate to assume that 1 can be neglected
when compared with (20/11)%, or that
{llll."hﬂill']‘ can be neglect-d when compared
with 1.

(To be continued.)

Stoke-oN-TRENT—Mr. F. Pamment,
Secretary to the Stoke-on-Trent Wireless
Club, wishes it to be known that the Secre-
tary's Office is now “ Marlborough Office,”
Chancery Lane, Longton, Staffs.

electrostatio

ENGINEER'S NOTE BOOK.
Tension in Mast=Stays.

If T is the tension in a stay measured in
Ibs., and d is the line-density of the stay
in lbs. per foot, then the velocity in feet per
second at which a disturbance will travel
along the stay is given by

= TE
v 4,/?_

Hence if the velocity v can be deter-
mined, it gives us the tension in the stay.
By a sharp knock of a hammer on the stay
we can create a disturbance that will travel
to the top of the stay, and after reflection
there will return to the bottom. Tf this
takes a few seconds, it should be possible to
determine the time fairly accurately, and
so we can find the velocity, and hence
roughly the tension in the stay.

dr3ly? 4dP
z g(f J gt

For a standard cable this gives the simpler
form I'=Fk*. Would some engineer, who
has had the experience of erecting high
masts please criticise and give nctual
methods of determining the tension, also the
dimensions of cable and the tension usually
employed ? It will be noted that no allow-
ance has been made for the modifications
introduced by the attraction of gravity and
the presence of insulators in the stays, as both

will probably be small.

Australia.

According to the latest Australian news-
papers the authorities are making arrange-
ments for big improvements at the different
lighthouses around the coasts of Australia,
while new installations are to be provided
where necessary. The question of com-
munication with the shore iz also under
conzideration, and, in this connection, it is
understood that a low-power wireless system
will probably come into tion. En-
quiries have shown that the first cost of
equipment and of maintenance is less than
that of telephones and cables, so that in all
likelihood t.Ea method will soon be adopted
generally.

UNIVERSITY OF MICHIGAN
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Digest of Wireless Literature

ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ
BEFORE BCIENTIFIC SOCIETIES,

Determination of Wave-Length,—-

In the
article entitled ** Determination of Wave-
Length in Radio-Telegraphy " reproduced
from the Electrical World in the November
number of Tne WireLess Worrp, A. 8
Blatterman investigates the transmission
formula given by L. W. Austin with the
view of determining the most suitable wave-
length to be used for a given distance
between stations. Louis Cohen, in a letter
to the Electrical World on the subject,
eriticises the use of the graphical method
described, as somewhat laborious and limited.
The same results can be obtained in a simpler
and at the same time more general form by
an elementary mathematical consideration

of the formula. The transmission formula
given by Austin is as follows :—
h,
3 A I TV S

and the problem is to ascertain the value of
A to be used so that I, shall have a maximum
value, This can be readily determined by
differentiating I, with respect to A and
equating the result to =zero, the usual
method for maxima-minima determination.

Thus :—

81, 4251k, h,( ad »
3= gga T iew/vA @)
and the condition for I, maximum is :—

or A -.I%{F (3)

A and d are expressed in kilometres, and
¢ — = 0-00015 is the absorption coefficient.
When the relation between A and d
18 satisfied by the equation (3), I, will
have its maximum value for any given
values of I, h, and h,. The above formula
checks closely with the results obtained by
Blatterman In the table below the values
of A, corresponding to maximum value of

currents, for different distances are given,
as taken from Blatterman’s curves in Fig. 6

and those calculated by formula (3). Con-
sidering that
VaLuEs or A
d
E for Calenluted by
i 3 Maximum, fermula 8,
In miles. | In km.
30} : RS0 --‘.-ﬁh_r'n"—' -H-Iil:l!- ln._
00 1,120 7000 706
RO 1,425 1,060 1,145
1,060 1706 TH 1.625
1,325 2120 300K} 2 5dah
Blatterman plotted his curves on & com-

paratively small scale, and the maxima are
not sharply defined; no great accuracy
could be expected, which will account for
the discrepancy of from 5 per cent. to 20 per
cent. between the values obtained from the
curves and those calculated by the formula.

Wireless in Ausiralia.—

In a paper read before
the British Association, at Sydney, J. J.
Balsillie explains that the system of radio-
telegraphy employed by the vanous stations
in the Commonwealth of Australia is a uni-
directional impulse exciter aystem, in which
the rudiator is excited into oscillation hy the
use of three circuits permanently associated
thereto, which three circuits and the
radiator circuits, for the pu of definition,
are termed the primary, IEE charging, the
qult.mg and the radiator circuits, The
primary circuit is connected to the charging
circuit by means of a transformer, and
arrangements are made so that the electrical
period of oscillation of the charging circuit
18 in resonsnce with the forced period of
oscillation of the primary circuit. The
exciting circuit, which forms part of the
charging circui’r, in connected to the radistor
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circnit by means of a condenser, which 18
common to both circuitsa. The balance of the
circuits is arranged so that there is no
reaction between them. In operation, th;
circuit cha the condensers, an
ynmars?' 18 B0 nd]uuttgg.a that the charge has
reached ita maximum before the condenser
discharges across it. The discharge is
pingular, and reverses the charge on the
condensers. It is evident that the reversed
charge cannot be of the same value as the
original charge, because a certain part of the
energy of the original charge has been
absorbed by the radiator, and, on account of
the charging circuit being in resonance with
the primary circuit, the reversed charge in
the condensers finds a path of less resistance
through the secondary and the transformer
than across the gap, as the potential of the
reve charge is not sufficient to break
down the gap. The reault is, therefore, that
the energy not absorbed by the exciting
eircuit, by the radiator circuit, and reversed
polarity off the single discharge of the
exciting circuit, finds ita way to the primary
circuit via the transformer connecting the
primary and charging circuits, wherein it is
again utilised. In this system the tuning of
the exciting to the radiator circuit is resorted
to for the purpose of ensuring that the
condenser discharge circuit was delivering a
portion of its original flow of energy to the
radiator at such a rate that the radiator may
moat efficiently absorb it, and after this has
accurred there should be no further action and
reaction Dbetween the radiator and the
condenser discharge circuit.
The Iosulating Properties of Solid Diclectrics.
In the scientific papers of the Bureau of
Standards, U.8.A., an account is given by
Harvey L. Curtis of a rescarch on the
volume resistivity and the service resistivity
of dielectrics. The volume resistivity of a
material ia the resistance in ohms between
two opposite faces of & centimetre cube.
The surface resistivity is defined as the
resistance between two opposite edges of a
centimetre square of the surface film which
is deposited upon the material. In measuring
the volume resistivity, mercury electrodes
were employed in order to make good con-
tact, and a guard-ring was used to prevent
any errors on account of surface leakage.
Some values of the volume resistivity are
given below :—

Yorowe REsistrviry oF Borrp DriELECTRICS.

Material. Resistivity.
000 x 10

Bpecial paraffin e OVET D, 4
Coresin vt o over 5,000 x 108
Fused quu-tl ... over 5000 x 10
Hard rubber 1,000 = 10
Clear mica ... 200 x 10¢®
*Sulphur 100 = 10*
*Amberite B0 x 10
*Rosin 50 = 10
*Mica (India rull-}' ahghlljr stained) 50 = 10
Mica (brown African -ctlrnr] F 20 = 10"
Bakelite 1558 ; 20 »= 10"
*Electrose No. 8 20 x 10
*Chellac 10 = 10
*Scaling wex ... 8 = 10%
*Yollow elect rose 5 w 100
*Yellow beeswax ... 2 x 0™
Khotinsky cement ... 2 » 10
*Moulded mica 1 = 10
Unglazed porcelain 300 x 10w
Black electrose F2 100 = 10
Mica (India ruby utmmq:l]- 50 « 10
German glass 50 = 10
Paraffined ml.lmgm].' 40 = 10"
Stabilita 30 = 10m
Plate glass,.. 20 » 10™
Bakelitv Nu. 150 4 » 10
Opal glass ... 1 = 100
Paraffined poplar 500 = 10°
Paraffined maple 300 = 10°
Bakelite No. 1 200 = 10°
Bakelite No. 190 100 = 10*
Italian marble 100 = 10*
Vulcabeston 20 = 10*
White eelluloid 20 =« 10
Hard fibre ... a0 ~ 10°
Black galalith we 20 ¥ 10
White galalith 10 « 10°
Red fibre 5 = 1(°
Marble, pink Tennessee 5 « 100
Marhble, blus Vermont 1 ~ 10
Ivory 200 = 10¢
Hlate ‘en 100 = 10#
Bakelite No. 14{} ol 20 o« 100

* Apparent resistivity taken lftﬂr t.ha voltage hd
been applied for 15 minutes.

Upon the surface of all insulators except
the waxy materials a film of moisture
collecta from the surrounding air.  The
thickness and conductivity of this film
depend upon the material of which the
insulator is composed and upon the relative
humidity of the E.un'nundmg air. For some
materials the surface resistance at 1 per cent.
humidity is 10" times larger than 95 per
cent. humidity, though forgthe majority of
materials the surface resistance does not
change by a factor of more than 10® under
these conditions. Since the change is not
uniform, it has been found necessary to
ronstruct curves showing the change of
surface resistivity with humidity.
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The Military Use of Wireless.

Btations in Argentina show that

the Government of the Republic

are intent on bringing up their mlitary
equipment to & high state of perfection. It
is time that the inhabitants of this South
American State realised that they were the
possessors of & goodly heritage and that the
Argentine with ita rich cattle ranches, its
fertile goil and mineral wealth iz at leaat
worth every effort to safeguard it. Such,
too, is the opinion of the Revista Telegrafica
of Buenos Aires, which uses the occasion
to point out the important part that wireleas
telegraphy has doubtless played in the
present K an war. With what justice
this remark is made it is at present inex-
pedient to discuss, though sufficient evidence
is already available to show that it has had
far-reaching effecta on operations through-
out the whole of the extensive battle line.
Telegraphy by meana of wires cannot be
employed easily in fields which are con-
ntanﬂy being crossed and recrossed by light
d heavy cavalry and artillery. Add to
th:uu the serious inconvenience of the delay
necessitated by laying wires, the ease with
which such mmmummmnnn can be cut by
the enemy, the constant movement of the
armies and, furthermore, the long distance
from the scene of action at which the com-
manders are obliged to be stationed in order
to be out of range of the projectiles, and 1t
will be seen that no other certain means
of communication outside wireless telegraphy
remnins, ‘The Rewsta Telegrafira uses
similar  contentions to  support ita
appeal to the Argentine Government that
the Republic should be adequately equipped
with a wireless system and that the military
authorities should ter attention
to this important branch of field service.
The journal then follows up its contention
by giving a few details of the present con-
dition of wireless in the Argentine Army
snd asserts that the quality and quantity
of material available could not be more
lamentably inadequate. According to
present statistics, it possesses only a few

T HE recent tests of Marcomi Portable

out-of-date pieces of Morse apparatus, all
based on the oldest model known, while the

.officers have no portable apparatus at all

either for service use or for use as practice
seta, This lack of material prevents the
proper training of personnel and it is not
too much to say that, except in one or two
rare cases and those through no fault of the
governing body, the Argentine Army is
entirely without competent telegraphiata.

Argentine telegraphista—that is to say, the
men employed in this work for commercial
and Governmental —are known
to be quick and intelligent; when required,
they can transmit with great rapidity and
can receive without much effort, but they are
notoriously careless and idle, and so are
content with a mere smattering of theoretical
knowledge, so that in a time of emergency
they cannot be relied upon. Now it is
suggested that the Argentine Government
should incorporate all young telegraphista
of military age when they are called upon
to do their term of service into a special
Engineering Corps, where they wu:Fe
given & course of engineering training and
at the same time acquire proficiency in the
use of wireleas telegraphy for military
purposes.

But it has not ouly been the war which
has given rise to this wireless propaganda
in the State. Just recently demonstrations
have been carried out with four Marconi
portable wireless sets under the supervision
of the Chief of the Army Wireless Servioe,
Major Meliton Diaz de Vivar, which produced
extremely satisfactory results. Two of these
etations were of the type known as Cart
Sets and the other two were Pack Baddle
Seta.

These latter were mounted on four carriers
each and are of the usual 1} kw. type. The
weight of the entire apparatus ia about
360 lbs. and the range obtained by them
during the demonstrations was found to
he about 260 kilometres, or about 140 miles,
Such long-distance transmission creates
something of a record in these stations, for
the company who supply them only guaran-
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The Ret:-pn'mf End' af the .fn.:i'rumenf Cart.

tee them to work over a distance of between
25 and 30 miles in ordinary country, although
they have been known and often do cover
distances of 100 miles without difficulty in
England. No doubt the atmospheric con-
ditions of the Argentine are favourable
to the reception of signals over longer
distances than they are in more northerly
districts, where the barometric pressure is
r-unmdernbl_v greater. That this distance
was not of a freak nature may be gathered
from the report of the Marconi engineer,
Mr. J. H. Welply, who was in charge of the
demonstration. He mentions that in its
initial stages shorter distances were tried,
the first being the standard distance of
60 kilometres. One of the two cart stations
was t.uken this distance from the stationary
or “in” station and quickly set up, an
operation which under normal conditions
occupied only about ten minutes. Satis-
factory messages were given and received,
so that it was decided to move the “ out ™
station to 120 kilometres, or about 70 miles,
away, and on the following day the twao
stations again exchanged messages with
equally good results. Once more the dis-
tance was increased, this time to 190 kilo-
metres (about 120 n:ules], but still signals
were s0 good that it was decided to push
on to 260 kilometres, so that if signals were
not strong enough to be exchanged the
distance between the “in” and “out™
stations could be reduced. But there was
no need for that. At 260 kilometres
signals, though not strong, were distinctly
audible, but it was ewvident that the limit
of eapacity had heen reached.

These stations, known as the “ A" type,
are very easy to erect and work. The mast,
aerial and earth connection are of the sim-
plest possible design in order to allow for
easy erection in difficult country. The
earth connection, by the way, is formed b
a metallic net spread owver the ground,
which at the same time as providing con-
tact at different points, avoids the danger
to which operators on other systems are
exposed. The generating set works in
position on the pack saddle frame, the rigid
saddle frame being removed from the horse and
PIH.I::'E'd on the ground for wurkmg The appar-
atus 18 not taken out of its case for working,
the three cases being simply placed one on to
of the other, the lowest resting on the g:mundp
Only the top case is opened, and even this
opening is made in such a way that the
apparatus will be quite weather-proof
while the operator will himself be under
shelter. As far as possible everything on
the station has been arranged so as to require
no adjustment, but where adjustment is
necessary it has been made as simple as
possible. The framework of the station
has been so designed that the weight of the
load is carried on the horse’s back only and
gives no pressure on the sides, while its
rigidity allows the load to be fixed entirely

to the saddle without any over-all girth,
u.hmh gives it the added advantage of being
easy of removal from the horse’s back. The
load saddle can be deposited on the ground
and used forthwith, but this is only done

Cavalry Type Stafion, showing insfruments.

UNIVERSITY OF MICHIGAN
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m the case of the saddle carrying the engine
and dynamo, for which the frame serves as a
bedplate when it is put on the ground. In
the case of the other loads the saddles are not
removed from the animals because the loads
are fastened to the saddles in such a way
as to be instantly detachable. The saddle
is capable of adjustment to any sized
animal by reason of the telescopie erosshars
at the top. If necessary the two halves
can be drawn apart and packed flat for
transport. The efficiency of the design
of this station has already been demonstrated
not only in this muutn’ but all over the
world. "The Argentine demonstrations were

man Army uses stations of greater power, the
apparatus is cumbersome in the extreme, and
these may be considered to be rather of a
stationary nature. The Marconi cart station
is & 1}-kw. station, and the manufacturers
guarantee arange of from 150 to 200 males for
transmission purposes, although, as was the
case with the pack set, the practical working
often results in the transmission of messages
to twice that distance. The cart station 18
designed for wheel transport only, and since
for this kind of transport it is unnecessary
to divide the loads into very small umts, it
has been possible in this type of station,
hesides using a more powerful transmitter,

T

-zs —

A .t 4 -

\

A Marconi Pack Saddle (or Cavalry) &I‘:mm.

no exception to the rule. It only required
two soldiers to work each station through-
out the whole of the tests and rarely
outside assistance. At many times the
horses were up to their withers in mud, but
despite the severe conditions evervthing
travelled in perfect order, even though one
horse carrving the instrument load refused
to consider himself honoured by the work
he was called upon to perform and laid
himself down in the mud.

Experiments of an equally satisfactory
nature were then carried out with the two
cart sets. The cart station is the largest
portable station which is capable of rapid
transport, and is the one most in use in
English military circles.  Although the Ger-

to include a number of more or less elaborate
deviees for inereasing the value and con-
venience of the stations.  These field stations
work regularly over ordinary country and
are capable of maintaining communication
in war time between military posts which
may require to change their positions fre-
quently. They can also maintain communi-
cation, though at a reduced distance, between
such military posts and cavalry stations.
In all army “'ul']:ur&pir]it}‘ of movement is an
essential, and this has not been lost sight of
in designing the cart station. Simplification
of detail has been reduced to a fine art; at
the same time the need for the durability and
strength of the apparatus has not been over-
looked, so that it is possible to have the

UNIVERSITY OF MICHIGAN
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Lower, the masfs and aerial being fransporied.

The Marconi 1§ kw. Portable Military Wireless Station. Upper view shows the Engine and
Instrument Cart.

UNIVERSITY OF MICHIGAN
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station in perfect working order, with mast
set up and apparatus tuned between the
points of transmission and reception, within
twenty minutes. Again, lightness is an
important consideration, and the fact that
the Marconi stations of this type have a
total weight, including carts and personnel,
of something under sixty hundmdwmghh 18
evidence of great constructive skill. The 1§-
kw. station 18 normally divided into (a) not
more than two horse units, and (b) not more
than one self-propelled vehicle. In the first
case the limber and wagon type of vehicle
has been adopted as most suitable for mili-
tary requirements. The firat limber carries
the generating plant, and the wagon carries
the transmitting and receiving apparatus.
The second limber carries supplies of spare
parts,and the wagon carries the masts, earths,
and aerials.

Such were the stationa used in the demon-
strations before Major Meliton Diaz de
Vivar, who himself expressed the highest
approval of the results obtained and reported
his conclusions to the central Government
by means of these very stations. There is a
strong feeling in the country that the stations
should be acquired by the Government, and
the Revista Telegrafica considers that the cost
of the stations will be small in comparison
with the advantages to be gained by the
purchase. For, as it points out, the Argen-
tine Army cannot afford to be lacking in this
rapid and sure means of communication in
war, especially as the armies of all other
South American nations are provided with
abundant telegraphic material.

As regards the security of communication,
it may interest our readers to know how the
Marconi Company have in a large measure
made provision in this direction. The first
point to be considered in dealing with the
question of secrecy is the desirability for
giving a directional bias to the signals. Un-
fortunately no system of directional trans-
mission and reception applicable to military
work gives sufficient directional action to
insure messages not being received by hostile
stations which are in some other direction,
but at considerably shorter distances than
the friendly receiving station. Directional
wireless telegraphy may be ru:-u%hlj_,r compared
to signalling by night with a lamp which is
provided with a lens focussing the light
stromgly in the desired direction, while the

direct light "of the lamp is wvisible in
other directions, but only at shorter

distances.
But there i3 one means which has
been found to give the best resulta in

this direction—that is, rapid and frequent
changes of wave-length ; forif the receiving and
transmitting stations are designed in such a
way that these wave-lengths may be altered
sympathetically, confusion is practically im-
ible and communication uninterrupted,
or by one of the Company's patents the
wave-length may be changed without in-
terrupting communication.

Perhaps the following analogy will present
the matter more clearly :

Take a note—for argument’s sake, A. We
will suppose both Marconi transmitting and
receiving stations are tuned to this note.
At & given interval both stations tune to F
sharp. Now we will Empﬁoee the enemy has
been able to get in touch with the stations
on the A note ; when the note is changed he
is disconnected and must needs search about
the whole gamut before he picks upon F sharp.
By this time he has lost several words
of the message he was overhearing, and
possibly he has no sooner got fixed on F sharp
hefore the other side have changed their note
to B, so that the whole message to him ia
hopelessly confused and absolutely of no
military value at all. (Readerms will, of
course, understand that by taking the
example from musical notation we are not
refernng to the musical note employed in
wireleas telegraphy, which is determined by
the high-frequency or low-frequency oscil-
lations.)

As far as the equipment of Marconi port-
able stations goes, full provision is made for
rapidity of change of wave-length without
risk of confusion. The adequacy of such
provision has already been demonstrated,
not in AaTmy manceuvres or on parade ground,
where everything should work without a
hiteh, but in actual warfare, notably in the
case of the station which was used at Adrian-
ople in the first Balkan War, when, in spite
of the fact that three or four hostile operators
were hard at work endeavouring first of all
to overhear and then to interrupt com-
munications, the city was able to
keep in communication with Constantinople
throughout the whole period of the

siege.
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Acerials and their Radiation

Waveforms.

VIIL

By H. M. DOWSETT.

scteristic of the Marconi system that
the transmitting aerial is earthed,

nngl well earthed.
ig. 1 represents the normal arrangement
for good soil, where EE is a circle of earth-
plates trenched wertically in the ground

THE LODGE AERIAL.—It iz char-

Fig. 2.

P

of these arrangements the earth is included
in the eircuit of the first fundamental wave
sent off by the aerial, as it is in the funda-
mental radiation from the Marconi aerial.
It was contended that in cases Fig. 4
and Fig. 6 the field of electric strain generat-
ing the fundamental wave resided between

g Fig. I. Fip 4,
with their connecting wires,” PE, radiating
from the foot of the aerial.

Fig. 2 18 8 common arrangement for a
long wave earth, where the earth leads are
insulated until they reach the plates to
rednce leakage loss, the plates being set
either in & circle or laid in a given direction
a8 determined by the situation and require-
ments of the station.

Fig. 3 shows & third arrangement snitable
for a bad conducting earth, the plates being
laid flat on the , 88 much of the
ground as possible in the neighbourhood of
the aerial up to a quarter-wave distance
being covered by them. This last type is
gimilar to the earth used by Marcomi port-
able stations, which consists of stripe of small
mesh wire netting laid along the ground.

The original transmitting arrangements
of Professor Braun (Fig. 4), of Blaby Arco
(Fig. 5) and the present arrangement of the
Telefunken (Fig. 6) have been claimed to
be different from the Marconi earthed system.

hey are 8o in degree only, for in every one

rs T T T

SRR
Fig. 3.
] _-""--..-h"'-.
¢__LI '-L'
I=FEF§35;FF; F) Pl
Fig. 5. Fig. 6.

the aerial and the “ balancing capacity " of
wire netting, metal cylinder, or;radiating
wires, but it can be demonstrated that the
field between the * balancing capacity " and
the earth together with a field between
earth and aerial are also included in the
total field of the fundamental wave. In
fact, Fig. 4 and Fig. 6 can equally well be
m]i.mented by Fig. b.

he three arrangements are such that
the capacity to earth of the balancing
capacity, or the capacity of the condenser
in the earth wire, 18 large compared with
the capacity of that part of the oscillating
system which generates a quarter wave,

When this 18 the case the oscillation can
pass through to earth with only & small
change of phase on the way.

Fig. T (a) illustrates a practical case in
which oscillations can be shown to :
through condensers in this manner. Fig. 7
(b) gives the sparks in millimetres measured
ACross condenser, compared with the
spark measured across the jigger coil,

r
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which demonstrate that the distribution
of the wave in the serial must be somewhat
as shown in Fig. 7 (c).

Then if we compare the radiation from a
typical Marcomi aerial, Fig. 1, as shown in
Fig. 8, with the radiation from an serial
of type Fig. 5, the aeral, however, being
inductively coupled to the transmitting
circuit, the waveforms, as shown in Fig. 9,
are seen to be very similar.

:
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Fig. 7.

The main difference is that the potential
node of the wave is shifted away ﬁm the
earth somewhat up the aerial, and that the
foot of the wave on the earth is drawn in
towards the aerial, which causes a good deal
of radiation earthwards, so that generally
the circuit is a less efficient space radiator
than the well-earthed standard Marconi aerial.

There is, however, an aerial circuit
similar to Fig. 6 which has quite different
characteristics—the Lodge aenal circuit.

Its properties are due to the careful
adjustment of the aerial and the balancing
ca ﬂ.r.:lt-}l’ relative to the ecarth. Quoting
from * Signalling Through BSpace with
Wi Il'(‘ﬂ " by 8ir Oliver Lodge, page 134 :

" The first point to be attended to in
arranging for accurate tuning is to employ

two capacity areas, both insulated from
the earth, with the lower one such a dis-
tance above the earth as pearly to avoid
earth disturbance—a best position being
found, above which elevation would bring
it too mear the upper aerial, while de-
pression would bring it too near the
ground.”

On page 136 he describes the increased
damping which results if the lower capacity
area 18 moved away from the best position
either towards the earth or towards the
upper capacity area. And on page 141 he
atiliz;.:a thaj:;athig best position is tlf:m:a which
gives minimum capacity measured between
the two capacity areas.

Let us examine the conditions prevailing.
Su A and B, Fig. 10, to be capacity
HI'EF&EP?E;JPP{IH-E{[ a.h-uveg, the earth, C. P%'hen
if the height “h" of A above C i& fixed,
but the height “ 1" of B above C is altered,
the capacity mecasured between A and B
will go through a cycle such as is shown in
columms (1) and (2) of the table and in the
full line curve, Fig. 11. These values were
obtained with ]_:rla.h:ﬂ A and B, each 12 in.
square, and an unearthed plate, C, to repre-
sent an indifferent earth, 36 in. square;
“h™ being 6 in.

Effective Capacity, AB.

H:Ehi-. B, =
e | Caleulated from
Measured. =2 _1 1
R_m(h.l+r)
in. mida. mids.
575 209 x10-%) 209  10-5)
5'5 H'?q' L) lu'm 1]
5 428 ., 601 ..
4-5 306 ., 446 ,,
'q' 2'55 ¥ S'T'E' B
3 H']r WE J"H 1]
2 | 221 o 376
1 341 .. 6-01
} 481 ,. 1092
} L 743, 209 ..
— 160 .. -
|
l,.‘.; 1"“ 'Ii '\-i
\‘. 'llII
% ]
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The full-line curve shows that the mini-
mum capacity in this case occurs when B
18 half-way between A and C.

A simple explanation of the general
results obtained is suggested as follows :

When the condenser, AB, is ch the
gain or “ 4+ " charge on the plate, B, 18
e?m.l to the loss or “—" charge on the
plate, A. The capacity of the condenser,
AB, in fact determines the total charge

moved. It does not, however, entirely
A o
ok S
Ko 3
%
Fip. 10,
determine its distribution. The charge on
the plate, B, influences the plate, C, hy

induction, so that immediately under B
there is a charge of opposite sign, a charge of
the same si ng driven away to the
limat of C, or to earth if C 18 earthed. Thus
the charge on B tends to divide itself
between A and , and it does so in the

.|.ﬂ ‘\‘ .
Y "
Lt '-'. 1Y
!

"
¥
L
&
aw="

“h." It is, however, sufficiently accurate
for the nt purpose.

[t is clear that the effective capacity is not
the real capacity of AB, and as AB is the
oscillating condenser which determines the
wave-length because it supplies the moving
charge, 1t is necessary that a distinction
should be drawn between the two.

Taking the measured value of “ k" from
column (2) in the table when1=5-75in. and
using the above formula we get a value of
“m" of 501 10~8. Using this wvalue of
“m" and substituting different wvalues of
“1" in the formuls we get column (3) in
the table which is plotted in the dotted
curve, Fig. 11.

If the correction for leakage were intro-
duced the two curves would coineide.

However, the dotted curve shows us :

(1) That the minimum effective capacity
18 obtained when B is half-way between A
and C; that is, when the charge on B
divides equally between the two condensers,

BA and . or, in other words, when the
capacity between the top and bottom
., L “'1 . -3
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Fig.

inverse proportion of the distances BA and
BC, and thus the effective capacity, BA,
will be that of the two condensers, BA, BC,

in parallel, with the charge due to condenser,
BA, distributed between them.

The charge on AB h_l-T

The charge on B = 11-

Then the ¢ffective capacity of AB
1 1
= e |

nrk:m(-ﬁl_|+‘11—)

where “m"™ is some constant. This ex-
pression does not include a correcting factor
for the leakage field, which becomes con-

siderable when ** 1" is small compared with

capacity areas equals the capacity between
the bottom area and earth.

It also shows us :

(2) That the position of B for minimum
effective capacity is the only position at
which the effective and the real capacity, AB,
have the same value.

And from (1) we arrive at :

(3) That this same position of B is the
only one af which an oscillalion started in
AB will tend to induce the same period oscil-
lation n BC.

Now we have the reason for the sharpness
of tuning, smaller decrement, and more
efficient radiation when an aerial system is
arranged in this manner, as noted by
Sir Oliver Lodge, than when the lower
capacity area is arranged in any other
position.

But Lodge's statement that at the
best position for the lower capacity area
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it is at " such a distance from the earth as
nearly to avoid earth disturbance™ obvi-
ously requires modification. There is con-
siderable reaction between the lower area
and earth, but it 18 a reaction which tends
to assist by resonance the oscillation between
the two capacity areas. In any other
position of the lower capacity area the earth
reaction tends to have a damping effect
because it is not in resonance, and the
unequal division of energy in the double-
condenser system lowers the combined
radiation efficiency.

We have now determined those charac-
teristics which it is necess to know
before drawing out the radiation of a Lodge
aerial—namely :

(a) That the capacity between the areas
should equal the capacity between the lower
area and earth.

(b) That the two capacity circuita are in
resonance and are simultaneously excited,
the one by direct charge, the nt.her by
induction.

(¢) That as a result there is no surging of
the aerial oscillation through the lower
area and earth condenser, and

(d) As can be shown by diagram, the
induced oscillation, as long as the ground
surface allows it to exist, actually prevents
the aserial oecillation from reaching and
spreading into the earth so that the energy
of the aerial oscillation tends to be con-
served by it.

Fig. 12 (a) shows the effective field of
electric strain with a half-wave in the aerial
at the moment it commences to break
away ; the leakage field is not shown. The
capacity of the aeral is su d to be
negligible in order to simplify the diagrams.
The breaking away has begun in 12 (b), and
is continued in 12 (c), where it is seen that
the absence of a connecting wire from the
lower capacity area to earth does not pre-
vent the induced earth oscillation from com-
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pleting its circuit on the earth. It does
this in due course as & result of the normal
expansion of the waveback. Fig. 12 (d)
shows two waves getting away.

The general resemblance to tune A"’
radiation® is marked ; but whereas the Lodge
aerial obtains its earth-bound wave, and
free wave, by means of an insulated capacity
system conveying energy downwards by
induction to an earth capacity system—
Tune “ A" gets & similar result by means
of an earthed inductance transferring its
energy by conduction upwards to a resonant
aerial. This results in the radiation in the
two cases having certain points of d.IEEI'EI]EE

*THE WiRELESS WoRLD, Dctober 1914, page iln.
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CORRESPOMNDENCE. different from Mr. Green’s di . The

5 ; " lines would be equally, and not unequally,
Aerials and th;:r nf.ladmhnn Wave- spicnd alang kil asrial. &l : E'L" T

To the Editor of Tae WireLess WorLn.

Sin, - May | reply to the points raised in
Mr. Green’s letter 7 Mr. Green’s point of view
18 the-standard method which introduces
“ tubes of force " instead of ** lines of strain "
to explain every electrostatic problem.

Neither lines nor tubes have any real
existence; both are arbitrary inventions—
and very useful inventions—introduced to
obtain & clear mathematical idea of force in
a flud medium.

Now the only form of “ tube of force”

which will suit the case of a static charged
vertical aerial is one having a rhomboidal
section on the earth, which alters its shape
as it approaches the aerial, and finally on
the aenal itself has length and no breadth
(see accompanying diagram). Also the
shape of the tube
section on the earth
alters with its dis-
tance from the foot
of the aerial.*
It therefore follows
that in this t of
field ** tubes of force”
are more difficult to
manipulate than are
“ lines of strain.” In
fact, 1t 18 only when
Mr. Green takes a
section through his
tubes and represents each tube in the section
by a line—thut is by a * line of strain " —that
he can get on with his argument.

Mr. Green is unable to see the use of my
diagram. I contend that it clearly shows the
difference of electrical intensity on earth and
aerial and it shows how that intensity alters
with increase of distance from the centre of
disturbance.

Mr. Green states that diagrams in text-
books are similar to his Fig. 2 (a), and that
they all represent wedge-shaped sections
and not plane sections through the field.
[ think that he will find, on the contrary, one
ia led to infer that the diagrams represent
plane sections.

However, a wedge-shaped section through
the field of a static charged aerial would be

_ * The Wireleas World, October, page 364, Fig, 7.

fact that on the aerial they start practically
from a line, whereas on the earth they end
on an area—some of the lines would get
behind each other as they reached the earth,
ro that on the diagram they would appear
to run into each other; again, the spacing
along the earth line would pot be equal, but
inversely proportional to the distance from
the foot of the acrial. (S8ee Figs. 7 and 91 in
my article).

Further, Mr. Green declarea that there can
be no strain in the ether due to &
on the aerial which does not have ita strain
lines actually attached to the aerial. If so,
what is meant by the strain line in his dia-
gram 2 (a) which is shown above, and
detached from, the aerial?

I cannot agree that in the plane section
diagram the number of lines shown reaching
the earth should be proportionsl inversel
to the distance from™ the foot of the aerial.
Thiz would correctly give the intensity on
the earth section considered as a line, but it
has to be considered not as a line but as a
section through an area, and therefore the
density should be proportional inversely to
the square root of the distance.

Finally, as regards my explanation of the
action at a distance of a static charged
aerial, I agree that the expression I gave
for the intensity above the aerial requirea
to be considerably modified. In fact, the
totzl shear strain on the ether beyond the
aerial-earth field would probably be more
nearly represented by the product of the
potential at the top of the aerial x, the
surface of the ether shell of radius equal
to the length of the aenal.

But this is a modification in degree only,
for I cannot agree with Mr. Green that
the known property of the strain lines
to expand is sufficient to account for all
static action at great distance. We are not
at all justified in assuming that they can have
unlimited expansion.

The first and most important character-
istic of the lines is that they appear to be
in tension, which gives them a tendency fo
contract. The second characteristic they
huve 13 tnat a pressure appears to be exerted
across them, giving them a tendency to

"t The Wireless World, October, pages 38465,
C




expsnd. These two forces reach a natural
equilibrivm. If the lines of forece from an
aerial have an uneven expansion, and there-
fore are not parallel curves, this must be
due to capacity. Indeed, in & homogeneous
medium one can suggest no other cause
for it, and in the hypothetical case I
have considered of an aerial of no capacity
—a mere line in the ether—there should
be no greater tendency for the strain lines
to expand slong the earth than up the
serial ; their paths therefore should be
practically quadrant -curves struck from
the foot of the aerial. :

If this is admitted, then an aerial having
capacity will show a certain amount of
uneven expansion in the strain lines of its
field, somewhat ps shown in Mr, Green’s
Fig. 4, which, however, will be quite in-
sufficient to account for static action at
& great distance. SBome other explanation
must then be sought, which I suggest is to be
found in ether shear—Yours, ete.,

H. M. Dowsgrr.
Chelmsford.

Dr. Erskine-Murray's View
To the Editor of T WIRELESS WoRLD.

Srr,—Mr. Dowsett's criticiem of my
diagram Fig. 14, page 367 of your September
issue, is somewhat surprising in view of the
fact that he thereby contradicts the funda-
mental fact that if a conductor be charged
with one sign the charge of the o ite ai
18 distributed over all -:Ehur cundum in tﬁg
field. I remember Lord Kelvin in the
course of a lecture placing a piece of chalk
vn the table and saying, * When I put that
piece of chalk there it strains the whole
earth " ; but Mr. Dowsett denies this power
to an electrically charged body, and imagines
that the opposite electric charge restricts
itself to a circular area having a radius equal
only to the height of the aerial ! He states
that this must be so because the capacity of
wn aerial measured statistically is not appre-
ciably different from that obtained by high-
frequency current. Even if this experi-
mental observation were strictly true, he
has not tsken into consideration two
essential factors—viz., the different distribu-
tions of the lines in the static and kinetic
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cases and the difference in the areas of
ground round the aerial on which these
hnes end. It is also known that true radia-
tion does not begin until outside a sphere
having a radius of about three-quarters of a
wave-length, and that therefore all the
ground inside this is in the aerial-earth
circuit, Hence, even in the kinetic case, an
area considerably more than nine times as
great as that of his Fig. 7 should be shown
as connected by lines to the aerial con-
ductor.

My di is roughly drawn on a small
scale, an:i does nul.:lgahgw the perpendicu-
larity of the lines to the surfaces of the
conductors at the points where they mect,
but it does show the reason for the fact it
was intended to illustrate—namely, that it
is possible, as I have found by experience,
to obtain a signal from a plain aerial trans-
mitter, although there is no spark at the
gap. My diagram is in agreement with Mr.
Green's Fig. 4, p. 424, and with the fact,
admitted by Sir Oliver Lodge in a public
discussion in which I stated it, that a plain
aerial wave train does commence with a
wave of much greater length than those
which follow. The length of this initial
wave depends, of course, on the time which
elapses between the commencement of
charging of the aerial and the occurrence of
the spark.

In other respects the most striking thing
about Mr. Dowsett's article is the remarkable
diagram, Fig. 15, p. 367, in which we have
lines of force above the aerial commencing
and ending on electric charges of the same
gign ; lines of force itial to the conduet-
ing surface of the top of the aerial; and a
statement that the electric stress is at a
mazrimum at some distance above the aerial :
just, in fact, where electromagnetic theory
and practice both indicate that it is leas than
it is at the same distance from the aerial in
any other direction.

Mr. Duwsett’s Figs. 2, 3, and 4 must also
be taken with a considerable grain of salt.
In Figs. 2 and 3 none of the lines shown
should be anything like straight, except the
central one, and in Fig. 4 none of the curves
should even approximate to circles except
those hetween two emall areas near the
centre of the line of intersection of the
plates.—Y ours, ete.,

J. Erskine-Murray,
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ADMINISTRATIVE NOTE.

We have received a copy of the amend-
ments to the Provisional Regulations made
by the Commonwealth
(Government to the Wireless
Telegraphy Act of 1905
These Regulations were issued on August 3rd,
1914, and came into operation forthwith.
R.egu]utiun 5 (see YEAR Book or WIRELESS
TELEGRAPHY AND TELEPHONY, 1914, page
107), which formerly contained five clauses,
remains substantially as before, but the
fifth clause, which permitted two land
stations to be included in one Experimental
Licence, has now been altered, and reads as
follows :—

* Only one land station may be included
in any one Experimental Licence, and no
person shall be u;ranted more than one

rimental Licencs.”

A further clause has been added to Regu-
lation 5, and this reads as follows : —

“Clause 6. A person who is the
registered holder of an rimental
Licence may, with the permiswion of the
P'ostmaster-General, and on payment of
the fee prescribed by paragraph (D) of
Regulation 7 (1), transfer the station in
reapect of which the licence has been
granted from one address to another with-
out the issue of a fresh licencs.”

The fee preseribed in Regulation 7 re-
mains as before—namely, Bs. for each ship
included in & general or supplementary
licence, or for any renewal thereof. For an
Experimental Licence for land stations ?1s,
for each year. or part of a year, for which the
licence ia in force is now charged, and for
the transfer of a station in respect of which
an Experimental Licence has been granted
from one address to another the charge 15 bs.

Regulation 11 (see YEAR Book oF WiRE-
Less TELEGRAPHY AND TELEPHONY, 1914,
page 108). which relates to the renewal of
a licence, is repealed, and the provisions of
the new regulation are the same as those
of the old except in respect of Clause 4,
which now reads as follows :—

* The memorandum is to be written on
both parts of the Licence, but in the case
of the Licensee's part it shall be in the
form of a receipt for the renewal fee
signed by the Postmaster-General or by
some officer authorised by him. which
receipt is to be attached by the Licensee
to his part.”

Australia,

The following Regulations have been

added :(— _

24, The rates for messages transmitted

to or received from ship stations shall be
as follows :—

(1) For ordinary messages : (a) Coast
station transmitting or receiving charge,
6d. per word; (b) ship station trans
mitting or receiving charge, not ex-
ceeding 4d. per word; (¢) land line
charge, 1d. per word.

(2) For Press messages : (@) Coast
station transmitting or receiving charge,
13d. per word; (b) ship station trans-
mitting or receiving charge, not ex-
cendmg 4d. per word, as determined
hy the ship guthorities concerned ;
[c_} the land charges for Press telegrama
within the Commonwealth :

—— e —

Within tha

State in |
o which the | Other
wiraleaa Statea,
atation is
mituated.
A il o,
Not execading 25 words, . LI 1 O
Excesding 26 words, but oot I:-:r.
ceeding B0 w o i i
Exceading 50 words, but not u:
ceading 100 words .. 1 & 30
FEvery | &0 'lmrdu. or
~ portion of 50 words .. | o8 10

(3) For nﬂlcml miessages to or fmm
ships of the British or Australian Navies:
() Coast station transmitting or
receiving charge, 1d. per word ; (b) there
shall be no ship station charge ; (¢) land
line charge, 1d. per word.

(4) For messages consisting of re
ports to Lloyd's agents econcerning
casualties and overdue vessels : (a) Coast
station charge, 6d. per word ; (b) land
line charge, 1d. per word

The following Regulation is inserted after

Regulation 24 :—

iy (1) Rﬂhl:tﬂbﬂnu eonveying Christmas or NMew
Year greatings m odged st any telegraph offics in
the Commonwealth for tmmmmmnrh New Fealand or
to vesspls in Australin or New Zealand. In
addition to the address and signature, such radio-
telegramas may contain o text conaisting of any ono l}f
the following phrases : -[u:l " Christmas greetin
iy " Hﬂr Tur greetings " ; {c) ** Complimenta o t!ha

seaman.'
ﬂﬂ] Tha total cha for much radictelegrams shall
i (@) For those ressod to Neow Zealond, 48 ; (5)
I'm' os0 addrossed to vessels registersd in m.utﬂ.]:l
or New Esaland, 3a
(3] Radictelagrama containing the text " Christmas
greetings " must be ldged on or belore Decembser 23ed,
l.ul:l those containing the text * ‘New Yoear grestings ™
" Compliments of the senson ™ must be h:&g-;-:l o ar
bﬂm Decembar 28th
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CARTOON OF THE MONTH
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WIRELESS PERSUASIONS.

Operator on British Battleship : 1've asked them Germans 'ow much
longer they are going to skulk behind their forts, to stir 'em ap, sir.

German Operafor (recetving messoge) : The same old message, sir !
The English want to know why you don't come out and fight.

Officer : Tell them, we lay mines, That's Kultur.

UNIVERSITY OF MICHIGAN

S .. < T -
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Wireless Telegraphy in the War.

A résumé of work accomplished during the past month.
German infloence in South America.

HE principal event of the past month
I in which wireless telegraphy has
figured is the much-discussed naval
engagement in the Pacific, concerning which
there is still a good deal of mystery. The
Admiralty have issued the report of Captain
John Luce, of His Majesty’s ship Glasgow,
which seems to set beyond doubt the fate of
Rear-Admiral 8ir Christopher Cradock and
the two ships of his squadron. During the
action there was an immense explosion on
board the Good Hope, the flagship, “ the
flames reaching 200 feet high'; when the
Monmouth was last seen she was badly down
h}' the bow, and an hour and a half
later the flashes of the enemy’s guns were
seen in the darkness, seventy-five flashes,
signifying, * no doubt, the final attack on
the Monmouth."”

The Pacific Engagement.

Captain Luce’s narrative is terse, clear and
straightforward. On November lst the
(slasgow, which was detached from the Good
Hope, the Monmouth, and the Otranlo
(armed merchant cruiser), left Coronel to
rejoin the squadron at a rendezvous. She
sailed at 9 o'clock a.m., apparently pro-
ceeding at economical speed, ten or twelve
knots, for five hours. At 2 o'clock p.m.
Captain Luce received a wireless signal from
thﬁ Rear-Admiral to the eflect that, judging
from intercepted wireless calls, there was an
enemy to the northward, ﬂ.ud that the
squadron were to spread north-esst by east
at 10 knota in order to find the enemy. The
Glasgow proceeded at 15 knots for two hours
and twenty minutes, when she detected
smoke on the horizon, and soon afterwards
she perceived the enemy. These were the
German cruisers Scharnhorst and Gneisenau
and a light cruider, either the Dresden or the
Leipzig. These were reported by the Glasgow
by wireless to the Admiral, whose flagship
was not yet in sight. The information was

communicated to all the ships of the
squadron, which were then ordered to cloge
upon the flagship. Half an hour later, at
b o'clock, the Guod Hope was sighted by the
Glasgow, and the squadron was formed in
line ahead (single file), the flagship, Captain
Francklin, leading. Then came Meonmouth,
Captain Brandt, Glasgow, Captain Luce, and
Otrantn, Captain Edwards. A full gale was
blowing, and there was & heavy sea. By this
time the German squadron had turned south,
and was formed in line ahead, the Scharn-
horst and Gnersenau leading, followed by the
light cruiser. It was mow nearly 6 o'clock,
and the dusk was gathering. A little after 6
o'cluck Admiral Cradock increased the speed
of his squadron to 17 knots, probably the
utmost which the Monmouth could accom-
plish againat the sea. At the same time the
Admiral signalled by wireless to the Canopus,
battleship: * I am going to attack enemy
nﬂwl‘ll

The German squadron was now seven or
eight miles distant from the British squadron
and steaming upon a line converging slightly
towards the Brtish ships, the Germans
attempting to jam British wireless signals,
probably to prevent the Canopus learning
the exact situation, if she was within range
of the Glasgow's wireless station. At the
going down of the sun the dying light shone
upon the German ships, steaming upon a
background of dark water. But the old guns
of the British ships could not touch them at
the range. By 7 o'clock the sun had dropped
below the sea-line, and the German vessels
faded into the dusk, while the British ships
were graven dark upon the glow, Then the
enemy opened fire at between six and seven
miler, a range at which their modern 82 1.
guna were effective, whereaa the only British
guns in the squadron effective at that range
were the two 92 in. guns of the Good Hﬂpﬂ
Each of the two German armoured cruisers
was firing six guns on & broadside, twelve in
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all. There were three ships against three
ships, but there were twelve German guns
against two British guns. The two German
armoured cruisers fired their whole broad-
sides together, and at the third salvo the
(food Hope and the Monmouth were on fire
forward. For three-quarters of an hour did
the British seamen serve their , their
ships on fire, and then the Good Hope blew
np, s colunn of flame shooting above her
mastheads in the darkness. 8he was no more
meen.

The Glasyow could not make out the
Monmouth in the dark, but she saw the
flashes of the Mouwmouth’s guns, and pre-
sently the Glasgow received a signal that the
Monmouth was down by the bows and had
turned away to get her stern to the seas. It
was then 8 o'clock, und the action had lasted
for an hour. Half an hour later the Glasgow
signalled to the Monmouth that the enemy
were in pursuit. There was no answer.
The Glasgow, perceiving by the light of the
moon that the German ships were chasing
her, and knowing that she could not help the
Monmouth, made off at full speed. What
became of the Otranto does not appear. In
twenty minutes the enemy were out of sight
of the Glasgow. Half an hour later the
Glusgow saw the far flashes of guns, and
counted them. There were 75 fashes,
lighting the Monmouth to her death. So
ended one of the most gallant fights against
disastrous odds recorded in all the erowded
and hervic chronicles of the Royal Navy.

German Influence in South
America.

There have been many suggestions as to
the means by which the German ships
obtained information in the naval battle off
the coast of Chile, one of them being the use
of wireless stations. Tle Chilian Government
have vigorously and effectively repudiated
the charges made in irresponsible quarters
that they allowed their wireless stations to
he used for the purpose of communicating
with belligerent battleships, and we wen
glad to find the complete vindication of the
Chilian Government in a statement issued
by the Foreign Office which disposed of the
few suggested rumours of acts violating
neutrality. As the wireless situation in South
America i8 8o little understood in this
country, we publish below a communication
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from a correspondent who explains the
situation as it appears to him in the light of
the recent naval engagement.

The following noles have been coniribafed by
an engineer who, unfil recenily, was resident
in South America,

“A good many people have perhaps
wondered how it was that our Pacific
ﬂ-:![uadrun engaged the German squadron,
off the coast of Chile, with vastly infenor
ships, both as regards their number and
armament, instead of waiting for the
battleship Canopus to join them. One
hypothesis that has only wvaguely been
touched on is, in my opinion, & most impor-
tant one—namely, the information obtain-
able by the Germans through the wireless
coast stations as to the whereabouts and
number of our ships, both warships and
merchantmen. It is apparent that the
Germans have, for some tine past, arranged
their Imperial wireless chain of stations in a
very clever manner and without hardly any
cost to themselves, at any rate in South
America, and probably in the East Indies
also, This was done by & combination of
absurdly cheap contracts and upnecessary
mechanical or electrical complications in
their wireless plants.

" In Bouth America, up to 1912, the vast
majority of the coast stations were con-
structed by Germans, because cheapness is a
deciding factor in South America, and the

‘German prices for wireless atations were

considerably lower than those of their
competitors. I imagine, however, that the
losa to the contractors which, no doubt,
occurred was made good by the German
Government, as it was the object of that
Government to have German stations all
over South America.

" Now comes the next step—namely, the
introduction of the German wireless axpert,
who had to be brought in because of the
installation of complicated receiving gear in
the stations. The German receivers are by
no means foolproof and require careful
adjustments. The stations were erected by
German agencies and, as is usual in Somh
Amenca, were worked by the contractirs
for three months and then handed over to
the Government, who paid the contractor
and placed the station in charge of native
operators.

“In a few weeks' time something goes



wrong and & breakdown occurs. The
Teceiving apparatus or the generator no
longer works and the station is out of action.
Naturally, the Government goes to the
(German contractor who supplied the station
and asks for the return of the expert. The
latter returns, puts things right and is asked
to stay on, at a good salary . eventually he
becomes naturalised, enters the Government
service and takes charge of the station. By
these means a very large number of the
South American coast stations are in charge
of naturalised Germans, thus ensuring the
working of the Imperial German chain
erectedd at the expense of the wvarious
Republics. Insome cases the chief technical
officials of the various Government telegraph
administrations are Germans also.

“An expert operator is able to dis-
tinguish quite easily, when listening in for
signals, between the various makes of ship
stations, as the sounds produced in the
telephones are quite different. Some
installations give a grunting noise, others a
musical sound, and so on. A ship sending a
wireless message to another ship, if within
range of a coast station, is immediately
heard, and, even if the message is in code,
the station operator can tell at once what
make of installation is being used. Prac-
tically all English merchant ships are fitted
with the Marconi stations, British warships
are fitted with a modified type of Marconi
apparatus, and German ships with Tele-
funken apparatus. The operator at the
coast station can tell at once not only the
probable nationality of the ship talking, but
also, by the strength or weakness of the
signals, the approximate distance and
whether it is approaching or going away
from the coast station. Thisis quite sufficient
to tell the German cruisers, either by wireless
or cable, and to enable them to take appro-
priate action, be it in order to intercept a
merchant . ship or to engage an enemy
cruiser.

" As long as there are any German or other
enemy cruisers still at large, no British
merchant ship when within possible range
of a South American coast station should
use the wireless station and all British
warships should adopt the use of a ° Bridge ’
transmitter, that has a range of about
20 miles, so that when signalling between the
members of a squadron the coasst stations
would be unable to overhear them. [f strict
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neutrality is to be observed by the SBouth
American Republics during the present war,
then all operators belonging to any belligerent
nation, naturalised or not, should be pro-
hibited from entering a coast station. This
would minimise the danger of the great
leakage of information that is occurring and

" prevent the coast stations being used either

for or againat the belligerent nations."”

Trapping the ‘ Emden.”

The end of the German cruiser Emden
has come at last, and the depredations which
for three months she had committed upon
British shipping will no more be repeated by
her. Clever use of wireless enabled her to
retain her freedom as long as she did, and it
was this agency also which helped towards
her undoing on November 9th. As befits
one of the romances of this war, the
Emden's enterprise ended in & romantic
spot, in that remote island group of the
Cocos, where the surge of the Indian Ocean
beats upon the beach with continuous
reverberation of breakers. Here it is that
Mr. Clunies Ross rules a Utopian com-
munity and that monster land crabe which
can climb trees, cut wire netting, rip
tin with their pincers, and perform other
disconcerting pranks, keep eternal holiday.

The captain of the Emden was fully alive
to the advantages of wireless, By its means
he was able to obtain news of the movements
of merchantmen in the Indian Ocean. Many
are the stories that are told of his exploits on

the high seas, He is said to have offered,
by wireless, to the Rangoon mails to
Caleutta! He ed one of his earliest

victims (still out of sight, of course) and
asked : “ Have you seen a (German cruiser
in the Bay 1" * No such thing,"” replied
the poor innocent. “ Oh yes, there is,”
replied the captain of the Emden, as, makin
twenty knots to the tramp’s ten, he dawueg
upon the horizon, * I'm ft]1 "

Apparently Commander von Miiller had
come to the conclusion that his career was
nearing its end, otherwise he would not have
embarked upon his last two exploits. On
October 21st, in & weak moment, he attacked
a Russian cruiser and a French destrover
at Penang. He caught them, apparently,
unpre for action, and sunk them with
torpedoes. Encouraged by success in this
new field of activity, he then made for
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Keeling, one of the coral islands in the

Indian Ocean.

Commander von Miuller seems to have
concluded that he had a charmed existence.
He anchored his ship and landed an armed
party to destroy the wireless station and cut
the cable. It was a foolhardy enterprise,
becanse too daring. It differed from his
other exploits, which were lightning thrusts
at our commerce. His whereabouts soon
becamwre known, with the result that the
Sydney, one of the two light eruisers of the
Australian fleet unit, was s ily on the
scene, and forced the captain of the Emden
to fight. In the engagement the Ewmden
was sunk,

The Telegraphist’s Share.

The story of the naval battle which sealed
the German cruiser's fate has been well told
by the Daily Chronicle special correspondent,
from which we make the following extracts :

“ At 6 a.m. on Monday, November Oth, a
four-funnelled cruiser arrived at full speed
at the entrance to the lagoon. She was flying
no flag, and her fourth funnel was obviously
a dummy, made of painted canvas. The
cruiser at once lowered away an armoured
launch and two boats, which came ashore
and landed on the coral beach three officers
and 40 men, all fully armed and having four
Maxim guns.

“ The Germans—for all doubt about the
mysterious cruiser was now at an end—at
once rushed up to the cable station and,
entering the office, turned out the operators,
smashed the instruments, and set armed
guards over all the buildings. All knives

Cocos Island. A view of the shore showing adjoining island.

i ——

and firearms found in the
possession of the staff were
at once confiscated.

“1 should state here
that, in spite of the excite-
ment outside, all work
was carned on in the cable
office as usual nght up to
the moment when the
Germans burst in. A
general call was sent out
just before the wireless
apparatus was blown up.

* The whole of the staff
was placed under an armed
guard while theinstruments
were being destroyed.

“ While the cable station was being put
out of action the crew of the launch grappled
for the cables and endeavoured to cut them,
but fortunately without success. The elec-
trical stores were then blown up.

* At 9 a.m. we heard the sound of a siren
from the Ewmden, and this was evidently a
signal to the landing party to return, for they
at once dashed for the boats. But the
Ewden got under way at once, and the boats
were left behind. Looking eastward, we
could see the reason for this sudden depar-
ture, for a warship, which we afterwards
learned to be the Australian cruiser Sydney,
was coming up at full speed in pursuit.

“The Emden did not wait to discuss
matters, but, firmg her first shot at a range
of about 3,700 yards, steamed north as
hard as she could go.

* Both blazing away with their big guns,
the two cruisers dizappeared below the
horizon, the Emden being on fire aft.  So the
great naval duel passed from our sight, and
we could turn our attention to the portion of
the German crew that had been left behind.

" These men had put off in their boats,
obedient to the signal of the siren, but when
their ship steamed offi without them they
could do nothing else but come ashore
again. Un re-landing, they lined the shore
of the lagoon, evidently determined to fight
to a finish if the British cruizer sent a party
ashore. But the duelling cruisers dis-
appeared, and at 6 p.m. the German raiders
embarked on the old schooner Ayesha,
which belongs to Mr. Ross. Seizing a
quantity of clothes and stores, they sailed
out, and have not been seen since.”

Original from
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A fuller report states that on
the morning of Monday, November
Oth, before six o'clock, the cable
operator at Singapore was talking
to Cocos Island, when suddenly he
was astonished to decipher this
message ;

“ Emden at Cocos landing armed
Pﬂn},.'lb

Then Cocos was silent, but Singa-
pore was not idle. There was no
more news from Cocos throughout
the day, but at 9.15 p.m. Singapore
suspecting that the regular cable
instruments had been thrown out
of gear, got going with the old mirror instru-
ment, which had been out of use for a con-
siderable time. It is a relic of the system by
which the otherwise almost imperceptible
movements of a needle are magnified by
means of a mirror which reflects them on
to a screen with the assistance of a strong
artificial light. Thi= brought a response
from Cocos, which said :

Been unable to communicate : Every-
thing smashed : No light: Will get an
instrument up at daylight : Report us all
well : Emden engaged by British cruiser :
Result unknown : Landing party com-
mandecred schooner 4 yesha : Good-night.
The wireless telegraph station on Cocos

Island was erected by Marconi's Wireless
Telegraph Co., Ltd., for the Eastern Tele-
graph Co.

Cocos Islands.

In aletter which has just reached London
the writer gives the following details of life
on Direction Island, one of the lovely little
Cocos group :—

“ These are typical coral atolls, linked
together with reefs of new coral and sand
spits, while the lagoon is split up into *blue
patches,” otherwise deep water, * light blue
patches,” where there is about two fathoms,
and beds of live coral, which make sailing
difficult, as they are just above the surface
at low tide, and just under at high water.
The water itself is vivid blue—the Mediter-
ranean is green beside it.

" The war seemed very far away. Official
bulletins passed through the station, but they
gave us very little real news, and the only
excitement was when 1t was rumoured that
the company was sending rifles, in case of a

The submarine D5

raid on the station, and that the beach must
be patrolled by parties on the look-out for
Germans,

“ Then we heard from Singapore that a
German cruiser had been dispatched to
these islands, and towards the end of
August one of the cable staff thought he
saw searchlights out over the sea.

“The islands grow little but coconut
palms, a few papaya trees that have been
imported, and a few hardy shrubs and grasses.
The inhabitants have come from Java and
talk Malaya. They are busy making copra,
and spend all their spare time in or on the
water.

“ The animal life is not a flourishing con-
cern here.  In fact, very few of the imported
animals and birds ean thrive on this par-
ticular soil. Dogs and rats seem to be the
chief items.

* For amusement we have fishing, swim-
ming, tennis, and boating. You can roam
about all day in practically nothing, do
what you like, go where you like, need not
shave. The fellows at the cable office grow
flowing beards, and have their hair cropped
to save brushing it.”

The Cocos-Keeling Islands have several
times figured in the newspapers in recent
years, especially in connection with the
Ross fanuly, who claim to be kings of this
lonely group.

When, eighty-five years ago, the first
Ross, who was a Bntish naval officer,
came on the Cocos-Keeling Islands, he
beheld a group of twenty coral islets,
with wonderful lagoons flashing in the sun.

Ross conceived the idea of forming an
ileal Btate in these ideal conditions, and
went to Scotland for his population. On

UNIVERSITY OF MICHIGAN
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returning to the islands in two years, how-
ever, he found that another adventurer,
Alexander Hare, with about two hundred
followers—slaves, the presents of the Rajah
of Bandju—had taken ion. However,
Ross landed his party, and the two factions
lived on bad terms with one another until
eventually Hare was deserted by his sup-
porters, and they gave their allegiance to
Rose. In 1854 Mr. Ross died.

In 1886 the territory was proclaimed part
of the Straits Settlements, but Mr. Clunies
Ross, u grandson of the founder of the
“ kingdom,” was permitted to continue the
absolute chieftainship.

Mr. Ross aimed at embodying that “ best
of all government, s benevolent despotism,”
and he evidently believed that money was
the root of all evil. He would not permit
a metallic currency on the grounds that it
was not wanted, and might lead to gambling
and other crimes, of which the place ia now
free. The Cocos currency guilder is a
sheepskin note worth about 1s. 4d. There
isno police foree, but the islanders take it in
turne to keep watch and ward at night over
the boats and for fires.

The present “ king " is Mr. John Sidoey
Clunies Ross, who succeeded his father in
1910. He spends much of his time in
London.

Wireless News for the
“* Karlsruhe.”

It is generally believed that the few
German cruisers afloat have been receiving
wireless communications which have enabled
them to escape capture. In the course of a
long account of his experiences published in
the Press by one of the passengers on board
the steamer Cervanifes, which was seized
and sunk by the German cruiser Karlsruhe
while on a passage from the west coast of
South America to Liverpool, there appear
the [ollowing statements :

" There is no doubt that the Karlsruhe and
other (terman ships are in wireless com-
munication with the Canary Islands, and,
in fact, the Germans have practically got
control of the Canaries. For instance, the
Crefeld got into Santa Cruz without being
caught. As an instance, a certain English
ship, in accordance with International
Law, had to take her wireless communica-
tions down, although two other German
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steamers were communicating at night and
early morning with their wireless, and the
general opinion of nearly all the English
residents in Santa Cruz i3 that Germans on
the islands are in constant wireless com-
munication with the German ships at sea
at the present time.

* It was the general opinion amongst the
crews captured that most of the ships were
sold to the Germans by wireless. As an in-
stance, the skipper of one of the ships cap-
tured was asked to give an explanation why
his ship was a day late, and also of several
other ships the Germans knew what time
they left the last port of call, how many
knots they could steam ; and in one instance,
I believe, they knew the number of crew.”

The notorious Goeben and Breslau, on the
other hand, owe their escape from the
clutches of the Anglo-French fleet to wire-
less ; at least, so a German officer on board
the Goeben iz reported to have declared. In
an interview he said :(—

" Two days before the outbreak of hostili-
ties the Goeben was at Fiume loading coal,
while the Breslau was in the southern part
of the Adriatic Sea. We got orders to meet
her at a fixed spot in the open Mediter-
ranean, and we sailed, leaving ashore a few
of our men who had obtained short leave.
Even our wireless operator was ill, and had
to be left in the hospital at Fiume, but
luckily enough we had somebody else on
board who understood wireless as well as he
did. If not, I don't know how we could
have managed it, as when we were in the
Ionian Sea the meeting-place with the
Breslau was suddenly changed on account
of some English ships which were reported
leaving Malta that day, and likely to dis-
cover our route.

“ As the declaration of war was expected
at any moment, we were trying to go as far
westward as ible in order to be able to
do some damage either on the Algeran or
Tunisian coast. We got another wireless
message, and the order to show ourselves on
the African coast and to retreat as soon as
possible to the Dardanelles.”

The East Coast Raid.

The appearance of a German squadron on
8 hasty raid and the fall of shells within a
mile of Great Yarmouth on November 3rd
must be regarded in its true perspective.
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It is impossible to guarantee that at every
point chosen by our enemy for & momentary
appearance in the fog we shall have a
superior force. Without wireless we should
imagine that something wvery near this
impossibility would be required under
modern conditions of warfare. But wireless
has wrought a change, a change in which the
*“incident " off the East Coast shows up to
our advantage. What happened was that
H.M.8. Haleyon, an old fishery protection
cruiser stationed near Lowestoft, was able
by its wireless to summon assistance from
the nearest naval base, and a Bntish force
proceeded to chase the flying Germans,
without, however, catching them before
dusk. The first effort of the German fleet
was to destroy the wireless of the H:ﬂcym,
and it was only when that was acco
that they directed their attention to Lﬂa hull
of the vessel. When, however, the wireless
was repaired and the Ha i d for
help and gave her location, the Germans
made off. One lesson which this use of wire-
leas teaches is the impossibility of bring
across the North Eel:.nﬂi ﬂegt of e:ﬁﬁ
transport ships

In the case of the sinking of the light
cruiser Hermes by a8 German submarine on
October 30th, the ill-fated vessel was able to
send out wireless messages before going
under, and in this way ships’ boats were
brought up to take away survivors.

The Admiralty and Amateurs.

We referred last month to the proposal to
allow certain selected amateurs to reopen
their stations in order to assist in the steps
which have been taken to prevent private
wireless installations owned by aliens from
being used to the advantage of the enemy.
In a reply to this pro the Becretary of
the Admiralty made the following announce-
ment on November 3rd :

Many letters have been received from
wireless amateurs throughout the country,
suggesting they should be permitted to use
their apparatus for the detection of secret
wireless stations. In considering this

uestion it must first of all be remembered

t there are several thousands of holders

of wireless licences, and since it is impos-

sible to make distinctions, the rule must
be all or none.

The successful detection of illicit wireless
telegraphy stations depends on the careful
collation of relevant observations, and it is
obvious that a small and select body of
observers can give much better results
than a very large number who have not
the necessary knowledge of the circum-
stances.

Illicit wireless telegraphy stations, to be
dangerous, must be capable of sending a
considerable distance, and although it is
true that reception can be carried out to
some extent without a formal and wisible
aerial, yet transmissions to any serious
extent would be impoasible.

Under the present rule, where all
private stations are closed, any aerial seen
to be hoisted must be either Government
or illicit, a very great help to the police,
who are saved all trouble of discrimination.

It is therefore to the common that
all known private stations should be closed
::i:l rendered reasonably incapable of being

We have already expressed the opinion
that the steps taken by the authorities are
adequate to prevent the illicit use of wire-
less, and others who have had an oppor-
tunity of investigating the gquestion are
convinced of the impossibility of aliens usin
their wireless stations. Mr. A. A. Camp
Swinton, President of the Wireless Society
of London, in the course of an interview
stated :—

We are satisfied that the authorities are
taking every possible step for preventing
telegraphy without wires being employed
to the national detriment. We have also
found the authorities most ready to
consider any suggestion made by com-
petent experts in regard to maintaining
the necessary precautions.

Amateurs might perform useful work in
helping the police to investigate cases where
the illicit use of wireless is suspected. The
average policeman has probably never seen
any of the instruments used in wireless—
even among amateurs—and if & special force
of competent persons were recruited through
out this country they could give their
services when called upon by the police to
do so. Mr. Swinton suggested that this was
being arranged in London, where it will be
most useful.

UNIVERSITY OF MICHIGAN
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Wireless Courtesies.

To the * wireless " observer the war is
not without its humorous side, as the follow-
ing aecount, published in the Temps of
Paris (to the authenticity of which we are
able to vouch), of an amusing wireless dia-
logue which actually took place between the
Eiffel Tower in Paris and the Nauen Tower,
the German wireless station, shows. The
wireless stations of these towers receive one
another's messages, and one night recently
& German operator sent the following
message to the receiver on the Eiffel Tower :

AN EIFFELTURM.

Wo brachtet lhr der Plan zu scheitern ?

Wo warft Thr unsere Truppen ‘raus ¥

Ite Nachricht war doch unwirklich und spirlich,
O Eiffelturm, und wenig ehrlich.

TRANSLATION.
To the Eiffel Tower.
Where did you spoil our plan 7
Where did you drive back our troops 7

The mews 18 improbable and thin,
O Eiffel Tower, and far from honest.

The French telegraphists replied ;

AN NAUEN V. EIFFELTURM.
(b Deutsches Heer | hast du vergessen
Dass dich Paris am Sedantag
Erwartete zum Mittagessen,
Wo hast du dich verspiatet ¥ Sag !
Wahrscheinlich hattest du Vodicbe
Mit unscrem Sekt, im Marnethal,
Doch guter Wein wird schlecht fiir Diche
Und Feinden passt nur unser Stahl |

_'._: 3

ey

Ja glaubt Ihr dass die ganze Welt
Euﬂ Prosa fiir Wahrheit hilt,
Und das all’ eure Flunkereien
Die Deatschen vom Feinde befreicn ?
Trotz eure schin fingierte Siege,
Sinkt Deutschland langsam in die Ticfe.
TRANSLATION.
The Eiffel Tower to Nauen.
Herman Army, have you forgolicn
That Paris expected you
To lunch on Sedan day /
Tell wa why you're late.
Probably it pleased you beller
To drink champagne in the Marne Valley,
Bul good wine is bad for a thief,
And our steel alone is good for the foe.
Do you imagine that the whole world
Takes your prose as truth,
And that all your messages
Can free Germany from the enemy 7
Deapate your well-imagined victories,
Germany 18 sinking slowly into the depths.
It seems that so far at any rate the French
telegraphists have had the last word.

The Comic History.

There is scarcely an issue of Punch
without an allusion to wireless in the war.
Under the heading * Wireless” there
recently appeared the following lines :

There sits a little demon
Above the Ad miralty,

To take the news of seamen
Beafaring on the sea ;

So all the folk aboard-ships
Five hundred miles away
Can piteh it to their Lordships

At any time of day.

-

HM.S, » Haleyon " when aflacked.

Original from
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The cruisers prowl observant ;
Their crackling whispers go ;
The demon says, * Your servant,”
And lets their Lordships know ;
A fog’s come down off Flanders
A something showed off Wick ?
The captains and commanders
Can speak their Lordships quick.
The demon sits a-waking ;
Look up above Whitehall—
E'en now, mayhap, he's taking
The Greatest Word of all ;
From smiling folk aboard-ships
He ticks it off the reel :—
*“ An’ may it please your Lorndshipa,
A Fleet’s put out o’ Kiel 1 ™
In “ Studies in Discipleship (In humble
I'mitation of the exploits of the German
Wireless Service),” our famous contemporary
18 not scarcely ur to its usual form, but the
following examples are typical of the satire
on the wireless war news which has been a
feature of daily journalism since the war
hegan.

Mr. Ramsay MacDonald and Mr. Keir
Hardie have joined Mr. Blatehford in a
recruiting campaign, with most gratifying
results. In the course of one of his
speeches - Mr. Ramsay MacDonald an-
nounced that the experience he had gained
while tiger-shooting in India had enabled

him to organise an elephant-gun battery
with which he was shortly about to pro-
ceed to the front.

It is reported that, at the instigation of
the Chevalier William le Queux, the
Republic of S8an Marino has declared war
on Germany, and appointed the Chevalier
as generalissmsmo of its forces, which are
estimated at 250 men.

The transports of enthusiasm caused
in Berlin by the announcement that
Mr. ;. B. Shaw had decided to be known
in future as Mr. Bernhardi Shaw have
given place to bitter disappointment on the
peremptory denial of the rumour by the
famous comedian himself. As a matter
of fact he is hesitating between Benckens-
dorff, Balakirevy and Bomboudiac.

War Sidelights,

The new wireless station at Madras has
been completed and opened.
- * *

In the House of Commons Captain Norton
informed an inguirer that since August 5th
no licence for wireless telegraphy installa-

tions had bean 1s3ued. }

The Grerman Crmiser  Emden.”
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Materials for wireless telegraphs and
telephones have been scheduled as articles
that will be treated as conditional contra-
band of war by the British Government.

* . .

A telegram from Skutari to the Corriere
I’Italia states that some unknown indivi-
dual set fire to the Italian wireless station.
However, it was soon repaired. A very
powerful French wireless station was said
to have been opened at Podgoritza.

L * L

A report from Kobé alleges that the
Emden was enabled to sink the steamer
Troylus through a wireless message sent out
from Manila, the information, it is stated,
being dispatched privately by a German
merchant at Kobé, who has since been
arrested.

L] L ] ®

Three Germans have been arrested at
Halifax, Nova Secotia, for rating a
wireless telegraphy installation, the antenns
of which were not supported, as usual, by
& pole, but, in order to escape observation,
trailed from a third-storey window, con-
cealed amid vine branches,

* * *

The United States Navy Department is
advised that the Mexican authorities at
Ensenada (Lower California), where a
hitherto unknown wireless station has been
located, have given orders for the closing of
the plant. British authorities in Washing-
ton maintain that Germans have been
receiving information of the movements of
British shipa through this wireless station,

L L] ]

It is reported from Sydney that the
Germans at Nauru, the capital of the Mar-
shall Islands, were informed by wireless
telegraphy of the imminent outbreak of
war a3 early as August Ist. They imme-
diately warned the German officials in the
Marshell and Caroline Islands, and this
resulted in the trapping of five steamers.
Only the Germans were aware of the out-
break of hostilities.

. L] ]

Commander Lupcke and the wircless
operator Voltz, of the German warship
Freussen, who are interncd at Sabang Bay,
were arrested at Batavia on November 17th
by the naval authorities. The communica-

tion between the antenne of the wireless
rooms had been broken off, but it was found
that a wire had been passed along the mizzen
mast from the antenn® to a receiver under
the pillow of the wireless operator, who
declared that the wire was & Lghtning con-
ductor. It is, however, believed that it was
connected with a hidden nﬂrrntun. The
judicial authorities have ordered Lupcke
and Voltz to be sent to Medan, where they
will be tried for violation of Dutch neutrality.

The R.S.8. Jerusalem, which amved
at Odessa on November 14th, reports that
she had a narrow escape in the Black Sea
from capture by the Turks. While on her
course the Jerusalem received a wireless
mem.:ﬁa ordering her to go to the Crimea
mmstead of to Odessa, and she altered her
course saccordingly. Shortly afterwards,
however, she received a second message,
instructing her to return to Constantinople.
The captain’s suspicions were now aroused,
however, and he decided to ignore both
orders, and proceeded to Odessas. His sus-
picions were justified, as it was later ascer-
tained that both the messages had been sent
by the Turks.

w L ®

The Times New York correspondent states
that stories are current in usually well-
informed quarters that the Germans are
systematically using wireless telegraphy to
serve military ends. The radiotelegraphy
service in the United States is strictly con-
trolled by the Government, whose neutrality
18 above suspicion, and the plan seems to be
to install secret plants in inaccessible places
and send messages to cruisers, couched in
apparently harmless phrases. The news-
papers recently had something to say about
one such plant which was alle to be
pituated among the almost unexplored
tumble of mountains, forests, and water
which cover most of the State of Maine.
There is reason to suspect the existence of
another installation tu away among the
even wilder mountains of the State of
Washington on the Pacific coast. The code
employed is said to make the messages
resemble harmless business telegrams of
quotations, prices, ete.

L - L

At Woolwich on November 17th there waa

a court-martial on Harold Fochtenberger
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(alias Falconer), a German wireless engineer,
employed at Messrs. Siemens, for being in
possession of wireless telegraph apparatus
without the written authority of the Post-
master-General. He was recently charged
at Woolwich Police-court with being an
unsegistered alien enemy and being in pos-
session of a revolver and wireless apparatus,
and was then handed over to the military
anthorities. Evidence was given that four
cases of wireless telegraph apparatus, bearing
the name of Falconer, were found at Messrs.
Whiteley’s repository, West Kensington, and
in one of the cases was & memorandum book
(dated 1904) bearing the name of Fochten-
berger and containing ciphers and codes.
Wireless apparatus had also been found at
Fochtenberger's address at Thorpe Bay.

Mr. Pitman (for Fochtenberger) pleaded
guilty, but urged that defendant was unaware
of the regulations made on October 16th
under the Defence of the Realm Act. His
client, who was born in Germany, was brought
to England when he was five years of age,
and was brought up in this country. Wire-
less telegraphy was his profession and his
hobby, and the apparatus found at White-
ley's had been there more than a yvear, while
the apparatus at Thorpe Bay was not
assembled or connected up.

The President announced that the decision
of the Court would be made known in due
course.

AN INTERESTING LECTURE.

One of the several free public library
introductory lectures being given at Uni-
versity College, London, on subjects of
topical interest connected with the war,
was delivered recently by Dr. J. A. Fleming,
F.RS., on * Wireless Telegraphy in War.”
The chair was taken by Major W. A. J.
O'Meara, C.M.G. There was a large
attendance.

Dr. Fleming said that one of the charac-
teristics of the present terrible and stupendous
world-war was the extent to which recent
scientific knowledge was being employed in
it. The magnitude of the forces engaged
and the wide extent of the field operations
rendered it necessary to utilise every possible
form of inter-communication. Wireless tele-
graphy had given, as it were, a new organ
of sense to commanders both on land and

on sea to enable them to determine without
delay the state of affairs at very distant
points of the field and issue orders accord-
ingly. Having explained the elementary
principles of the subject, Dr. Fleming illus-
trated first by a number of lantern slides
the appliances of wireless telegraphy as
used on battleships of all types. Views
were also shown of the receiving and trans-
mitting apparatus. Turning then to military
applications, Dr. Fleming explained that
several different types of apparatus were
employed. First, & portable set capable of
communicating about forty miles, all parts
of which could be carried on horseback and
could be transported wherever a horse can
go, and erected for use in ten minutes by
four to six men. Similar short-distance
sets were fitted up in horse-drawn carts.
For longer distances up to 150 to 200 miles
the wireless equipment was carried either
in horse-drawn carta or else in motor cars.
The long-distance sets, as generally used,
could be erected in twenty minutes by six
to eight men. In conclusion, a brief refer-
ence was made to wireless telegraphy as
used by aeroplanes and dirigible balloons.
In the latter case there was no difficulty in
suspending a wire to act as the antenna and
in earrying long-distance apparatus. In the
case of aeroplanes the space was more
limited and also the weight-carrying power ;
still, light sets had been fitted on aeroplanes
nuiltnble for communieating thirty or forty
miles.

A Special Committee has been formed by
the St. John Ambulance Association, with
offices at Marconi House, London, W.C,, to
raise funds for the Ambulance Department.
It consists of Mr. F. 8. E. Drury (chairman),
Viscount St. Cyres, Commendatore G. Mar-
coni, G.C.V.0,, Hon. W. H. Goschen, Sir
Joseph Lyons, Mr. A. A. Gordon, Colonel
Gentle (Chief Constable of Brighton), Mr.
H. Gordon Selfridge, and Mr. F. W, Baker.

The British steamer Remuera reported on
reaching Plymouth last week that a German
cruiser had attempted to trap her by means
of a false 5.0.8. signal. We ought not, we
suppose, to be surprised at a low trick like
this from the s.o.s.sidges.—Punch.
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Although Sir John Snell’s presidential
address to the Institution of Electrical
Engineers touched upon many interesting
topics, we must single out for special
mention his references to electrical engineers’
admirable response to the country's call.
When the immediate Past President, Mr.
Duddell, who rendersd most patriotic and
untiring service to this cause, circularised
the members of the Institution at the instance
of the specially appointed National Service
Committee, about 500 members of the
Institution offered their services. A large
majority volunteered either for service at
home or abroad. Acting in company with
the President and Secretary of both the
Institution of Civil Engineers and the
Institution of Mechanical Engineers, it was
first suggested that these three Institutions
should form an * Engineering Institutions "
Battalion for service in the field, and that
the Institutions should clothe, house, feed
and train the recruits, so that when ready
the battalion could be handed over to the
War Office in a condition of complete readi-
ness. There then came an unexpected
proposal that the three principal engineering
Institutions should recruit the Engineer
Units for the Royal Naval Division, just then
authorised to be formed. The response
from members of all classes of all three
Institutions was so spontaneous that the
corps was formed within a few days by men
not only of splendid physique, but also of
highly skilled intelligence, professional men
skilled in various branches of engineering,
and forming a personnel of the highest value
to the Admiralty, particularly in the tele-
graphic and wireless rervices.

i L] *
The inauguration of the 161st sessinn of

NOTES

OF THE MONTH
— ek o

the Society of Arts suggests a comparison
between the present war conditions and those
of 1814-15. There is nothing in the Transac-
tions of the Society which shows such interest
in the circumstances of the war a hundred
ienrs ago a8 is indicated in the present crisis
y the programme just issued. There is
just an echo of warfare, however, in the
inventions of Alexander Law, of Deal, who
in the winter of 1814-15 received the Bociety's
gilver medal for an improved method of
securing ship's guns and carriages, and a
second medal for an improved semaphorie
telegraph or method of conveying intelli-
nce to and from sea and land. w had
en & midshipman on board the Monmouth
of that day, and, being discharged “ in con-
sequence of hurts received,” was given duty
with the Signalling Service at the Port
Admiral’s office at Deal, where hia invention
was adopted. The semaphore was capable
of some thousand of signals, * at a saving
of one hundred and sixty yards of bunting,”
and it gave the signals more distinctly at a
distance of a mile and a half. But with the
ace, the semaphore system along the coast
ell into disuse, though probably it was still
Law’s invention which the Admiralty of a
later day found ** amply sufficient " when the
advantages of the electric telegraph were first
submitted to its notice. With these excep-
tions the awards of the Society (as it seems
now) were indifferently pacific in the session
of 1814-15.

W L] L]

We thought that the fear of wireless
telegraphy seriously influencing the quantity
and incidence of rainfall had been effectively
disposed of some years ago by the only
weapon worth applying to it—ridicule.
Apparently, we were mistaken, for we find
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that it has awakened from its Rip Van
Winkle sleep and made its presence felt in
India. A correspondent has sent us a copy
of the Sind Gazette containing a long article
in which the possible influence of wireless
upon rainfall is discussed and the connection
made clear. Indeed, so deep-rooted seems to
be the apprehension in the neighbourhood
of Karachi that a local gentleman, who uses
the somewhat significant nom de plume of
“De Wet,” and who is described by the
editor as * one of the most thoughtful and
observant of Karachi's merchants,” has
propounded in the columns of the Sind
Gazeite s formidable list of questions, with
the view of eliciting positive information
E:ucerning “an apprehension which il!i

ginning to haunt many commercia
minds.” :

The method of reasoning employed by
the Sind Gazelle may be summarised as
follows : During the last two or three years
the rainfall in Karachi has been above the
normal in respect of both the total quantity
and the number of wet days. It is during
the last two or three years that the ** newly
installed, very powerful wireless telegraph
in Karachi has been active.” Now what is
easier than to connect these two circum-
stances and to conclude that the apparently
heavier rainfall in the locality may have ita
cause in * the prodigious electrical energies
developed by the wireless telegraph.” This
18 just what the inhabitants of Cornwall
suggested when the Poldhu station was
erected about twelve years ago, and & similar
outery was raised not long ago when a
Marconi Station was erected at Aden.

* * *

Much of the prosperity of Karachi, it
appears, is due to the immunity from rain,
so that the presence of the wireless station
is & matter of vital concern to the local
community. According to the Sind (fazetfe,
Karachi is, or was, almost a rainless port.
That means that Karachi's busy shipping
activities in the wide purlieus of its harbour
could be carried on in the open air without
need for protection from the elements.
That again means that, as no other great
port in India 18 rainless, or nearly rainless,
but on the contrary all the other t ports
—LCalcutta, Bombay, Madras and Rangoon
—are subject to heavy, flood-like down-

pours and must count on numerous wet days
in the course of the year, Karachi, relatively
to the other great ports, is in this respect a
cheap port. The necessity for costly struc-
tures of vast extent to give constant shelter
from the weather to commodities passing
through the purt 18 reduced to & minimum.
® L |

This anxiety finds expression in the
following questions which " De Wet " (the
letter was written a few days before the
outbreak of war) propounds in the Sind
Gazette : ™ (1) Is there any scientific ground
for supposing a connection between the
local installation of a powerful wireless
telegraph and the quantity and incidence of
the local rainfall ? (2) If so, are observations
on the subject being conducted anywhere ;
and, if not, is it not desirable that they
should be instituted ‘with the greatest care
forthwith ¥ (3) If observations are already
in progress, where and under what con-
ditions are thﬂjr being conducted, and with
what ascertained result so far ! (4) What
was the average annual rainfall in Karachi
prior to the installation of the wireless
telegraph, and also what was the sactual
rainfall in each year (for 256 years back)?
(5) What was the average number of wet
days in the year (meaning days when the
rainfall amounted to more than a harmless
gprinkling) in Karachi in the same period,
and also what was the actual number of wet
days in each year 7 (6) What has been the
total rainfall in Karachi in each year since
the wireless telegraph was installed ? (7)
What has been the total number of wet days
in Karachi in each year in the same period ? "

* . .

The result of this searching investigation
will be uwuil:ed with interest. Meanwhile
we can set " IDe Wet's” mind at rest in
regard to the first question. There is
absolutely no connection between wireless
and rainfall. If electrical energy of thousands
of horse-power were poured into the air it
might during foggy weather cause wvery
alight rain within a few feet of the aerial,
But, as we need hardly point out, & wireless
station does not send electrical power
through the air; therefore the fear of the
innocuous electromagnetic waves generated
at the Karachi station interfering with the

material prosperity of the district has no
foundation in fact.

D
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tactics against Germany would be accom-

plished without our suffering some loss,
but the mishap which happened to H.M.
hospital ship illa was additionally un-
fortunate in that it interfered with the noble
work of bringing relief to our suffering
soldiers,

The Rohilla was on its way from the Firth
of Forth to Dunkirk to take part in the
shipment of wounded to England when she
ran aground off 8t. Abb’'s Head and became
a total wreck. The vessel was a twin-
screw steamer of 7,400 tons, and
had been chartered for its purpose by the
Government from the British-India Steam
Navigation Co., Ltd. Luckily the vessel
was on the outward journey; had she
been homeward bound with her full com-
plement of wounded the loss of life must
have been infinitely greater. As i1t was
some 30 lives were lost, or so it must be pre-
sumed, for the exact list has not yet been
published. There were two Marconi opera-
tors on board the vessel : Senior Operator
Robert T. Utting and Junior Operator
Wilson. . . .

At the time of the accident (4.156 a.m.,
Friday, October 30th) there was a very
heavy beam sea running, and the position
of the vessel was perilous in the extreme.
Immediately 8.0.8. signals were sent out,
and answer was received from the Culler-
coats coast station. No vessels were near
enough to asaist, and, as under the present
conditions of martial law no mercantile
vessel may possess a working wireless
apparatus in home waters, it was impossible
to reach those out of signalling range.

Nevertheless, all that could be done was
done ; news was sent from Cullercoats to
Whitby, and there the lifeboat was put vut,
but the seus werc so heavy that the craft
could not face them. Finally, however, the
boat was taken across the harbour and
thence made her way through the outlet
between the East Pier and the chifs to the
doomed vessel. She successfully accom-
plished two journeys, and brought about

IT was not to be expected that our naval

thirty people ashore, including all the nurses
and some of the doctors. Already the
shore people were wakened by the booming
of the Rohilla's . Rocket apparatus
was secured, and attempts were made to fire
s line across to the wreck, but despite every
effort nothing could be done. Finally,
Captain Neilson of the Rehilla despatched
one of his boats with & line to establish
communication with the shore, but the
breakers did not allow of sufficient line to be
paid out, and the boat's crew were at length
forced to cut it to prevent themselvea from
being swamped. .Hnn}:' of the crew of the
Rohilla were by this time taking shelter in
the wireless cabin which was situated on the
deck. Most of them were clad only in the
scantiest attire, and were glad to accept the
operators’ offer of spare clothes. It was
well they did so, for they had not been long
in shelter when the wireless room became
untenable owing to the tremendous seas on
the port side, until at last one gigantic wave
swept the whole cabin, together with the

wireless plant, away.
* . *

Almost 88 soon as the Rolilla had struck
the rock the dynamos of the ehip had ceased
to work, and the wireless o tor was forced
to make use of the emergency set, which
worked wery well until the heavy sea
destroyed everything,

About 8.30 the vessel broke in two, and
by this time the Whitby lifeboat had been
put out of action, for a la hole had
stove in the bottom. Cullercoats had for-
tunately sent messages to Scarborough,
Middlesbrough and West Hartlepool to
send tugs and lifeboats, and a Lttle later
motor-lifeboats from Southgar and Redcar
were also requisitioned. Throughout the
whole time a gale was blowing furiously,
the force of the wind being estimated at
about 70 knots per hour.

The shore people now attempted a splen-
did piece of rescue work. The Upgang life-
boat was brought to the sea by road and
lowered down over the cliff from a height of
200 ft., but despite every effort it was
impossible to launch it owing to the tre-
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mendous breakers. Captain Neilson and
the remainder of the crew were by this time
m a perilous condition. Nevertheless, all
through Friday night they clung to the
wreck, but when Saturday morning broke,
and the sea had somewhat abated, Captain
Neilson gave the order that all who could
should attempt to swim to shore. The dis-
tance was only some 700 yards, but the surf
made the task one of the greatest danger.
About fifty men attempted the journey, and
forty of these reached land in an exhausted
condition ; amongst them was Junior
Operator Wilson.

At 10 o'clock the Scarborough lifeboat
arrived, towed by a steam trawler, but
nothing could be done, so the captain signalled
to shore, ** Have ambulance parties ready
to-night at low water. All leaving ship on
rafts. She cannot last out much longer.”
All hands were set to work to construct
these rafts, using any material available
from the captain’s bridge and the cabin.
Just as the final plunge was about to be
made the wind freshened and the sea rolled
up more threateningly than ever. The
captain countermanded his order to float
the rafts, and decided that while anything
remained of the vessel it was more expedient
to stay where they were than trust them-
selves to the elements. Nevertheless, thir-
teen sought and obtained permission to
attempt to get off, but only three of them
reached shore. The chief officer was one of
them.

E ] *

About midnight on Saturday a powerful
searchlight arrived from Newcastle by
special train, and was immediately set
working. This gave great heart to the ship-
wrecked men as it It up the chart room,
where all were huddled together, soaked to
the skin, cold and hungry—the majority of
them had tasted neither food nor drink
since the Thursday evening. On Sunday
morning the South Shields Lifeboat was seen
making its way to the wreck. After a tre-
mendous struggle it succeeded in coming
alongside the Rohilla, pouring oil on the sea,
and the gallant erew by almost superhuman
efforts succeeded in taking off the fifty
BUTVIYars.

It was with this last shipload that
Senior Operator Utting left the vessel. He
describes the behaviour of all concerned in

R. T. Utting. F. E. Wilson.
Marcomi Operators on the * Rofulla.”

the disaster as beyond praise. In the face
of imminent danger not a grumble [nor so
much as a whisper of fear was heard. The
men who possessed tobacco shared it with
their comrades, and the leaves of some
magazines found in the chart room were used
to improvise cigarette paper. Those who
had pipes in their possession filled them, took
a whiff and handed the treasure to the next
man, who likewise took a whifl, and so the
pipe of good comradeship was passed round,

The readers of Tug WireLess WorLp
will rejoice with us in the safe return of the
two Marconi operators. Had they been
called upon to lay down their lives, as some
of their comrades have already done in the
service of the country, we doubt not that
they would have done so like men, and that
there would have been others willing, nay
eager, to face the same danger and take the
same risks as themselves. But we are
thankful that this last obligation was not
required of the Marconi operators on the

-Rohlla, for however many there may be to

take their place the Service cannot afford to
lose any one of her ** good men and true.”

From the Faraday House Journal we note
with interest that the Old Faradians who are
engineers in the service of the Marconi
Company are very enthusiastic about their
work, and we also notice with interest that
the Carnarvon station has made an impres-
sion upon a writer in the Jowrnal, who
remarks that ** from the tops of most of the
mountains in North Wales wireless posts
make excellent landmarks for fixing the
geographical positions of the various moun-
tains, lakes, islands, ete., which can be seen
in the distance.”
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The Berne Bureau announces the Opening of the following Land Stations.

Coast Ch
 Normal | Wavelengtbs in e
Call. |rangein  Metres (the . Nature ——
Nume. ' ot i normal wave-  of  Houors of Bervice. | minimam
 Signal  mautical  Ciopgthi  Barviee | pnrwrd per radio
i | io heavy type france. I mlﬂ*!."-ﬂh“m
ALasEL | ' -; i

Ellnnu.r 5 % X ] I H-[E | e — —— e | —

Beroian CoNoo f
Kinshaaa !, . u o | QL | SO0 3800 - 7 a.m. to 11.30 a.m. — | e

to 5
| 31.5%." and ‘Baak

T am, to I{LHI A,

Hawani® TsLawDs f 4 p.m. to & p.m.
Eoko Head, KIE? .« KIE iz o - i i - —

Irary
Capo Sperone Hadw .. ICR 270 300, 800 ™ .30 —
Genova Radio .. .. ICB 180 | 300,800 PG N 0.30 -
Messina, ICF .o | JICF — — 0 — — -
Hnﬁ'ﬂ: Radio .. «s | JCN 270 | 300, 800 PG N 0.30 —
B Badio .. .. | ICP £ 300, a0 | I from sunrse to (.30 i =

| | munset !

Roma .. .. .. IcD ' _— s 0 ot = -
Spezia .. .. .. I8 | — = 0 - - —
Taranto ., i .+ 1CT - s (1] - | - -
Venezin .. i o ICE —_ —_ 0 —_ — ==

Jaram® |
Eomonto (Lighthouse) .. JEM [By day, —_ — N — =

| 2000 ; by
n.-ght
| 300

Mokpo {lighthouse) .. JMP | do. N -
Shngetsubito (Lighthouse) JSB s, — N - —
Shoseito (Lighthouse) .. J88 | de = e s i -

Usrren Brates or - |

AMERICA | [

Au;ulm. Californis, KLS '

{Loa) .. o .. KIL8 g i i = pic — —
Balmar* .. WII - — —— — —_ —
Bolinsa, Californis L .« | RET —_ —_— —_ — —_ —
Barrwood . .« WHW —_ - — —_ — —
Dover, Han' .hrlag WBX = Y = Py — — —
Eu.rﬂi. Californin, h'.l'l'l O , KPM — | —_ —_ —_— —_ —
Fort Terry, Now York®.. | WUW —_ 30 0 _ w— —
Hoboken, Kew Jersoy* .. WBU | — —_ —_— — - e
Miami, Flocida* . . | wsT — | 300,800, 1,800 | PG* | N 0.30 3.00
"l'mrﬁrt-. Rhode l'.ull.nd | i

e wcl B0 300, 400, 500,800 PG | 7 am. to 5 p.m. 0I5 1.607

. ! 0,300 d000

YL .00
New York City, WHD ™  WHD — = Zi - —
Fhanix, Arizona KHQ _— — —_ — - —
B. hego, California, KSD! K8D — — —_ _— =
Tuckerton, New Jemsey . Wi = - - _ — —
Waahington, NZY .. NEY 50 250, 650, 1,0 O X - ==

! Station open for pulﬂ:n mrreq:nm‘lenu in the inland servies of the Belginn Congo.
¥ Operated by the Marconi Wireless Telegraph Company of America.
¥ In connection with the stations mentioned bere, correspondence is reatricted o the exchange of wircles telegrams
with the other lighthouses in Chosen, with the ship Kosoi Mare and with Japanese warships,
" Operated by the Marconi Wircless T-tlrgmpE{'-umpl.n}' of America.
ilitary Station,
' Thutulmn also urhn es correapondence with Nassau { Bahamaa), Charge, fr. 0.30 per word, without s minimum.
" For radiotelegrams exchanged with ships making voyages between Newport (Rhode Island) aod ports oot ex- o

“a.lmilm miles :;t:nl-, end : than
or radiote ms cxchan with ships making voyages between porta on the American continent more
) miles distant from Newport (Rhode Island).

* For radiotelegrams exchanged with ships in transoceanic service,

18 Cootrolied by the New York City Fire Depariment.
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Wireless Telegraphy in
New Zealand

New Zealand Arms.

YEN as far back as 1860 over six
Ehllm‘]mi and forty books had been
published about New Zealand ; at
least s0 Anthony Trollope informs us in his
book about these, the British Isles of the
Antipodes. Since then the output of litera-
ture on the subject has inereased tenfold, and
it will be found on examination that every
year a score or more books appear in the
press. But we are concerned with New
Zealand and its particular relation to wire-
leas telegraphy, and in this branch published
matter 14 not so prolific.  Practically the
only source of information is the Blue Book
which contains the Annual Report of the
New Zealand Minister for Posts and Tele-
graphs. A report cannot be but tedious
reading, and its significance must always he
an unknown quantity to the general reader ;
he cannot tell what influence the establish-
ment of this or that station may have on
the general trade of the country, and it is
the purpose of this article to give a brief
sketch of the relation of wireless telegraphy
to the prosperity of the country.
We may assume as a matter of course
that if there were no need for the installation

of this means of communication the Govern-
ment would save itself this unnecessary
expenditure, for the erection of high-power
stations such as those at Awanui and
Awarua means a considerable outlay of
money and material. Again, the expense
imcurred must be covered by a saving of
expense effected by the working of a wireless
station, and in the case of New Zealand
such saving has been very considerable.
The prosperity of the country depends
chiefly upon its export trade with Great
Britain, and as most of the cargoes of ships
are thmw requiring cold storage and appara-
tus which is both expensive to install and to
I-:----p up, it mlI be recognised that even a
day's saving in shipment will be a con-
siderable benefit alike to producers, shippers
and consumers. Take, for inﬂtanﬂ:-, the
enormous revenue produced by the export
of Canterbury meat. Cold storage in this
case 18 essential, and in the eourse of a year
an aggregate of many davs are saved now
that it 18 possible for the transport ship to
be in wireless communication with both
export and import markets. Furthermore,
the navigation of the vessel is simplified to a
very remarkable degree, and this means a
general saving in insurance rates —no incon-
siderable item in the consignees’ accounts.
All branches of industry are, of course,
vitally affected by the conditions of ship-
ping, and here, as elsewhere, New Zealand
18 making advancement. There was a time,
not 8o very long ago neither, when the ship-
ping companies of New Zealand were only
rich enough to buy at second hand vessels
which had been discarded by the more
important steamship lines of Great Britain
and America. With the increased demand
for transport and with the greater secunty
rendered to vessels on the hgh seas, and with
the introduction of such efficiencies of navi-
gation as wirelesa telegraphy, the wireless
compass, submarine signalling and other
inventions, the companies soon found them-
selves able to purchase vessels suited to the
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nwore immediate needs of specialised trans-
port.  Especially has this been the case with
regard to meat cargo vessels, where a most
elaborate system of chamber storage 18
required.  Already results have more than
compensated for the onginal outlay, and
the maritime trade of these two isles of the
south was never in a more flourishing con-
dition. A= a corollary to the perfection of
the cold storage system, fruit growing has
developed in the islands, and New Zealand
apples especially are keen rivals with the
produce of Tasmania in British markets.
With the growth of trade the demands on
the wireless service have proportionately
inereased, and, as will be seen in the report
with which we eonclude this article, it has
been found necessary to erect several new
stations,

But we have only considered the wireless
system of New Zealand from the standpoint
of 1tz commercial advantage. There 1s
another point of wview, and one which,
though not of equal interest to the world at
large, 15 vet of very considerable wvalue,
indireetly to the general publie, but more
particularly to the scientific world. In the
Polar regions admirable opportunities are
sained  for the study of meteorological
phenomena, and this fact was demonstrated
when the Antarctic Kxpedition under Dr.

A View of Wellington.

Mawson achieved world-wide fame for its
valuable scientific researches in this direetion.
Readers of Tue WireLgss WorLp will
remember the article which appeared some
time last vear on the work of this expedition,
and more particularly on the wireless station
which was erected at the expedition’s base
on Macquarie Island. By this means the
several exploring partier of the expedition
were able to keep in touch, not only with
headquarters, but with the world in general
through Wellington, Svdney and Melbourne.
Thie, however, does not complete the tale
of unsefulness either -of Macgquarie Izsland
Station or the station at Wellington. So
helpful was the daily service of meteoro-
logical observations that the Australian
Government decided to take over the Mac-
quarie Island Station from Dr. Mawson,
and to continue its service from Wellington
and Svduey., By this means the world at
large 18 kept continually in touch with the
Antarctie, and science 13 enabled to continue
its quiet quest of knowledge.

How strange in this period of turmoil,
when wars and the rumours of wars assail
our ears to the exclusion of all other con-
siderations, to think that out there in the
farthest corner of the western hemisphere
the peaceful work of progress continues,
and the echoes of a world-wide war
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are scarcely able to trouble, even by a
whisper, the gentle rule of Australasian
peace,

It 18, indeed, a relief to read the record
of progress which the Minister for New
Zealand reports.  There they are building
up a fabric of commercial prosperity, while
with us i1t is as much as we can do to guard
our heritage from the destroyer.

The ncrease in the number of radio-
telegraphic messages passing through New
Zealand stations during the past vear was,
according to the Annual Report of the Post
and Telegraph Department, 54 and 87 per
cent. for the forwarded and received respee-
tively. The increase, especially of messages
received, can be partially aceounted for by the
opening of the high-power stations at Awanui
and Awarua and the station at Chatham
Islands. There are now five New Zealand
coast stations. These provide adequately
for the newsds of ship-stations in all directions
around the coasts, and also secure com-

- ...
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- o

munication hetween Chatham Islands and
New Zealand.

The Chatham Islands Station {opened on
September 18th, 1913) established a much-
needed link with the mainland of New
Zealand. It also serves to extend the range
of communication with ship stations to the
eastward., The position of the station 1s
17°67'8., 176°31'W.— 416 miles from Radio-
Wellington. The wireless set 18 a 24-kw.
set, with a normal range of 300 miles by day
and 600 miles by night. An oil engine 18
employed to provide motive power; a
storage battery of considerable capacity
ensures additional reliability. The aerial is
of the T type, and is suspended at a height
of 150 feet from two tubular steel structures
300 feet apart. An earthed counterpoise
completes the aerial equipment.

The high-power stations at Awanui and
Awarua were both opened for commercial
work on December 18th, 1913, Awanui is
situated in 34°54'S., 173°18'E., and Awarua

The Post Qffice, Auckiand.
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in 46°30'S., 168°23'E. The testa made of
these stations prior to their being taken
over by the department proved them
capable of fulfilling all requirements and of
ensuring wire communication with Aus-
tralia at any hour of the night.

The radio station at Auckland is now used
only for daylight work.

When weather disturbance is expected a
free weather telegram is sent out for the
benefit of shipping from Awanui, Awarua
and Wellington, at 8 9 and 10 p.m.
respectively.

A continuous “ listening "' service is main-
tained at Awanui, Awarua and Wellington,
the latter station being open continuously
for commercial work. The wireless coastal
stations are connected with the land-line
aystems, and arrangements exist for promptly
transmitting wireless messages over the
land lines and immediately communicating
distress signals to the proper authorities.

Twenty-two ship stations are registered
in New Zealand.

The compulsory equipment of certain
New Zealand vessels commenced to operate
on July lst, 1914. Regulations were pre-
pared by the Marine Department under the
powers conferred by the Shipping and
Seamen Amendment Act, 1909, and were
pazetted on October 23rd, 1913. Provision
is. made, infer alin, for the installation of
wireless telegraphy on every steamship
registered in New Zealand and carrying
passengers which is engaged in the foreign
or inter-colonial trade (except steamships
trading to Chatham, Campbell, and Anti-
podes lulandn}, and every home-trade steam-
ship which is authorised by her ordinary
survey certificate to carrv oot lesa than 150

sengers at sea. Such vessels are to be
placed in the third class, wherein they have
no fixed working hours, are not bound to
perform any regular “ listening " service,
and are not required to carry an emergency
installation.

The regulations governing the use of
wireless tclegraphy on ship stations regis-
tered in New Zgalnnd and licensed by the
Minister of Tfiegrnp]m have been revised
and brought into conformity with the
recommendations of the International
Radio-telegraphiec Convention, London, 1912.

The Post and Telegraph Amendment Aet,

1913. provides for regulating the use of wire

leas telegraphy on British and foreign ships,
not registered in New Zealand, while within
its territorial waters. Regulations giving
effect to this supervision have been pre-
pared.

It has heen arranged that the wireless
coast stations of New Zealand shall co-
operate with the British Association for the
advancement of science in the collection of
data of atmospheric electrical disturbances
which interfere with the receipt of wireless
signals. Observations will be made simul-
taneously in many parts of the world, and
it is expected that this joint action will
produce results of practical scientific value.

Amended radio-telegraphic regulations
came into force on January lst, 1914. The
charge for the transmission of radio-tele-
grams to or from ships trading exclusively
between Australia and New Zealand or
hetween ports on the coast of New Zealand
from or to any telegraph office in the
Dominion was reduced from 10d. to 5d. a
word.

Provision was made in the Post and Tele-
graph Amendment Act, 1913, for fuller
powera to restrict the erection and main-
tenance of stations by amateur expen-
menters.

By Order in Council dated April 24th,
1914, permission was given to the Cor-
poration of Canterbury College to install a
radio station and plant in the college
buildings for scientific and experimental
purposes in connection with the investi-
gation of ** strays ”' on behalf of the British
Association for the Advancement of Science.
Suitable conditions have been imposed as to
the use and contrul of the station, which 1s
to be used only for the reception and not
for the transmission of signals. Its use is
to be confined to members of the scientific
teaching stafl of the college and their assis-
tants, and no telegraphic message received
is to be communicated to any person other
than an officer of the department. The
department has reserved the right to inapeet
the station and plant at any time, and to
suspend its working during any period.
The pernussion given is revocable at any
time by His Excellency the Governor. This
is the fimt occasion on which an Order in
Council has been made authorising the
installation of a private wireless telegraph
station.
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Radio Traffic
How Public Wireless
Telegrams are Handled.
charging of radio messa The Berlin

T]-)E paper on the subject of * Radio
Traffic ” read by Mr. David Sarnoff
before the Institute of Radio Engin-
eers of New York is a timely and valuable
contribution to the literature of wireleas
telegraphy. It may be said without offence
that the general public have little apprecia-
tion or knowledge of the difficulties involved
in the purely traffic aspect of wireless tele-
graphy—the aspect which directly concerns
their work—and little information can
be obtained from the text-books now
available, nearly all of which deal with the
engineering branches of radio-communica-
tion.

The opening portions of the paper explain
how to communicate from shore to ship.
All that is necessary in the United Kingdom
is for the sender to enter any post office
and make known his wishes to the telegraph
clerk, who then refers to the list of sailings
and ascertains therefrom the coast station
with which that particular ship is in com-
munication. The message is then des-
patched over the land line to that coast
station, and when it reaches there it is
transmitted by wireless to the vessel. Mr.
Sarnoff explains the method of accounting,
which is somewhat complicated, as charges
on & Marconigram are divided into three
classes, namely, ship tax, coast tax and land
line furwurdlng charges. The ship tax is the
charge the ship makes for transmitting or
receiving the message ; the coast tax is the
charge the shore atation makes for trans-
mitting or receiving the message ; the land
line forwarding charge is the amount charged
by Post Office, or, as in the case of the
United States, by the connecting land-line
telegraph company, for transmitting and
delivering the me . The accounts are
duly audited and credited to the various
parties.

A difficulty which seemed insurmountable
for a long time and which was successfully
overcome eventually by the Marconi orgami-
sation, was the method of accounting and

Convention of 1906 stipulated that wireless
telegrams should be counted and charged
for on & word rate basis pure and simple,
but for a long time the land-line companies
in the United States refused to consider
wireless messages in a class different from
their ordinary domestic telegrams—that is,
a fixed charge for a ten-word mimmmum. To
accept and forward wireless telegrams over
the land wires on a message basiz and to
forward them by wireless on a word rate
basis would have caused endless confusion
in accounting. It was, therefore, necessary
to have all the Marconi companies agree to
handle wireless messages on a message basis
throughout until such time as the American
Marconi Company could prevail upon the
[United States land line telegraph companies
to arcept its point of view, This was sue-
cesslully accomplished in 1912, and at the
present time the Western Union and Postal
Telegraph companies handle Marconigrams
on & wornl rate basis, thereby simplifying
to the greatest extent the method of
accounting.

From the very first it was realised by the
parent Marconi Company in England that
when wireless equipmenta were installed on
merchant vessels a thoroughly practical
means of regulating traffic was needed, 1n
orde* to make wireless communication
auecessful. 1t ia significant to note that the
system originally adopted by the Marconi
companies is still in vogue ; and, in fact, so
reliable has it proved that the London
Radio Telegraphic Convention practically
adopted it, and stipulated that wireless
traffic should be so handled.

With the increased number of ship and
shore stations, with the present government
regulation of wavelengths and with the
constant increase in the volume of traffic, it
is most desirable to so regulate the transmis-
sion of wireless telegrams that they may be
accurately I'I"N"H ed with maximum Ffﬁrwnn
during a minimum of time. To ace ump]wil
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this result three factors must be given
constant consideration : (1) Efficient opera-
tion, which, among other qualifications, calls
for a competent telegraphist ; (2) Efficient
apparatus ; (3) S8ystem and brevity in trans-
mission and the elimination of all superfluous
words and symbals.

The importance of the human element
in radio communication cannot be over-
estimated. With regard to the question as to
which of the following combinations is
preferable : An older, and within reasonable
limits leas efficient type of equipment, in the
hands of a skilled operator, or & modern and
more efficient set in the hands of a poor
operator, Mr. Sarnoff favours the skilled
operator, but he appreciates the necessity
and desirability of Emring the ideal com-
bination, namely, the good operator and the
good set. There is no gainsaying that a
proficient operator with an old set is pre-
ferable to an indifferent one working a new
set. The experienced man has been specially
trained to read by sound and, as a rule, his
shrewd commonsense overcomes many diffi-
culties due, perhaps, to faulty sending and
atmospherica.

We are at one with Mr. Sarnoff’s remarks
on speed and cannot too strongly support
the view that telegraphiste must always
work at top speed, even if there be only one
telegram to be sent, for to do otherwise
would only tend to decrease their efficiency
and * telegraphic instinct,” by which we
mean the feeling that a telegram is urgent
or it would not be sent, and, therefore, must
be expedited so that it reaches the hands of
the addressee in the least possible time. The
desirability of ai:eed, not only in ordinary
commercial work but in casea of distress,
18 emphasised by the wreck of the Empress
of Ireland. There were only six or seven
minutes availlable in which to eommunicate,
but during this time the operator gave the
Father Point station full particulara of the
collision and received from that atation the
assurance that assistance would come to him
in time. But 1t must not be forgotten
that while in telegraphy the sending speed
should be as fast as possible, i1t should not
be faster than the other operator can
receive, for if one tries to nmret-lle other,
quarrelling and unnecessary talking, delay
and errors result.

Mr. Sarnoff considers that present wave-
length ranges provided for commercial work

are insufficient ; that they are not conducive
to the highest radiating efficiency, and are
productive of unnecessary interference ;
more 8o, perhlgn, than was the case before
the adoption of the regulations. He says,
“ It helps very little to stipulate that the
logarithmic decrement of the emitted waves
shall not exceed two-tenths per complete
oscillation, and at the same time limit the
wave-length range so as to bring about a
condition where 600 metres is adopted as
the normal wave-length by nearly all com-
mercial ship and shore stations.”

Mr. Sarnoff would have a special wave-
length reserved for calls from shipe in
distress, and he suggests that if the present
limits were modified to permit the use of
all wave-lengths below 1,000 metres for
commercial ship and shore communication, a
single wave-length—possibly 600 metres—
might be used for general calling and in the
case of shipa in distress.

This is a question upon which there is
room for difference of opinion. If a special
wave-length were adopted for calls from
ships in distress the effectiveness of a wirelesa
installation on a ship as & means of life
saving would be largely destroyed. The
incident of a United States Radio Inapector
calling ship and shore stations on a 300-
metre wave-length for two hours without
getting any response would appear to prove
that if a special wave-length were allocated
for distress calls, most, if not all, shipa
would be listening in on the commercial or
particular wave of stations or ships with
whom they desired to speak, and ships in the
immediate vicinity of a sinking or distressed
vessel might be as ignorant of impending
disaster as vessels hundreds of miles away.
It is true the Radio Telegraphic Convention
or any law might legislate on the point and
make it & condition that all stations should
“listen in "’ on, say, a 450 metre or other
standard wave, but unless this were done at
very frequent intervals it would not be satis-
factory, even if it were carried out. Con-
fusion and delay in ordinary working may,
under present conditions, be vexatious and
trying, but perhaps it would be more satis-
factory that this be so when perhaps a
thousand valuable human lives are in danger
and awaiting anxiously for succour. ‘

For the dissemination of Preas bulletins
and warnings also a standard wave-length,
such as now exists, is of importance.
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Wireless Telephony

New Short Distance Apparatus

system of wireleas telephony, the

resources of the physicist and of the
engineer have been severely taxed. Through-
out the investigations and experiments
successes and failures have been fairly
well balanced, and the task has proved as
perplexing as it is attractive. The modern
line telephone came some time after the
telegraph, and it has been a surprise to many
that speech should be so difficult by radiation
without wires. The essential difference
between speech and telegraphic signals is,
of course, the duration of the consecutive
impulses which have to be dealt with. A
wireless operator sending through code
messages at the rate of 20 words a minute
makes on the average, perhaps, about 250
actual signals a minute. In speaking, the
number of signals dealt with each minute
runs into hundreds of thousands and even
milhons. In other words, to transmit
speech satisfactonly, there must be available
a stream of radiated oscillations of a very
high frequency, and one of the problems
that have had to be faced was that of
maintaining continuous oscillations.

I N the endeavour to arrive at a practical

EArLy EXPERIMENTS.

The earlieat experiments in transmitting
h were carried out by means of beams

of light. A microphone drum, if placed so
as to vibrate at some spot past which gas
i8 flowing to a sensitive hurner, will suffi-
ciently modify the passage of the gas to put
the flame in a state of vibration, eorrespond-
ing to the speech wave. A large heam of
light so controlled can bhe projected by
means of & mirror to a considerable distanee
in the form of parallel rays, and at the
receiving station can be concentrated upon
n ph::rm -electric cell of crvstalline selenium,
the resistance of which will viry Ill_l_llﬂlll‘l"
to the illumination and so affect a tl:'h-phnm-
receiver in series with or shunted across it.

This old but picturesque method is of
interest, a searchlight heam being employed
for the light path. The searchlight tele-
phone seems to have reached little more
than 3 km. in actual practice, and owing
to the great power of the light required
at the transmitting station to affect a photo-
electrical cell at a practicable distance of
this order, it is hardly likely to find any

lication except where powerful search-
lights are readily available, as, for example,
between a battleship and smaller craft
lying within a radius of a mile or two. One
point in favour of searchhight telephony
19 that a message cannot be picked up
except by those who are in line with the
light beams, so that for naval warfare a
practical aystem would possess distinet
advantages. No aerial wires or masts are
needed, but the vagaries of selenium cells
are such as to make the uniformity of the
results doubtful, unless the receiving appara-
tus be under the supervision of a skilled
operator,

NATURE AND THE INVENTOR.

It 13 no small thing to contrive the means
for transmitting articulated tones along a
beam of light, for, apart from difficulties
in the apparatus, the inventor is confronted
by the inherent differences in the nature
of the perceptions associated respectively
with the eve and the ear, and by the corre-
sponding differences in the media through
which light and sound are propagated.
Nevertheless, he finds that the ear has a
power of resolution exceeding that of the
eve, that it 14 astoundingly clever alike at
analysis and synthesis, that it can imagine
if it cunnot physically restore some of the
lost components of an utterance, that it
pussesses the means of accommoadating itself
to munute delays or accelerations, and that
it can as a result convert aconstical sketches
and even caricatures into finished tone
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pictures. All this helps the inventor, and
in addition, from her mysterious laboratories
Nature has given him knowledge of a set
of dynamical and resonating phenomena
resulting in movements transcending any-
thing that he could derive from mere theory,
The microphone, the telephone, the electro-
Iytic interrupter and other instruments
are all steps towards the attainment of lis
purpose, and from the description of the
Marconi short distanee wireless telephone it is
seen that furthersubstantial progress has been
made in the direction of establishing wireless

Tae WirELEss WorLD

receiver fixed in a case, as shown in the
accompanying illustration, and weighing
only 59 lbs. The transmitter is a specially
constructed Marconi valve, shunted with
condensers and self-induction coils in such
a way that a continuous stream of oscilla-
tions is produced.

The frequency of these oseillations is
controlled by means of vanable ebomte
condensers, shown in the illustration in
front of the transmitting wvalves. The
oscillations produced are induced into the
aerial wire through a wvariable coupling,

Hurmm Shaorl Dhstance 'I-F"'lref.!ml Telephone, Mnmng Cormbined Trnnsmlh‘er and
Recerver, and Telephone Receiver.

telephony as a permanent and trustworthy
means of commumeation,

Mr. Marconi has recently directed much
attention to this subject, with the object
of improving the speech transmission and
simplifving the apparatus.  He has invented
for this purpose new and effective trans-
mitters and receivers, and the demonstrations
conducted by lim  between slhips of the
Italian Navy (deseribed in Tur WireLess
WorLp, Apnl, 1914) were consistently
suecessful.

PracTicaln ACHIEVEMEXTS,

The complete short distanced wireless

telephone set comprises a transmitter and

any tuning required being effected by means
of the lamp. The osc illations produced by
the wvalve, being quite continuous and of
constant amplitude (unless independently
varied), give no sound in the receiver, even
if the latter is only a hundred metres away.
The wvariation required for trun.amitting
speech is produced by means of a microphone.

Either of two methods of using the micro-
phone can be adopted with this set. The
first and simpler method gives remarkably
clear speech of a quality superior to that
ebtained with any wire telephone. The
second  and more complex method gives
speech which is not quite the equal in quality

Original from
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of that obtained with the first method, but
is still equal to that given on any wire tele-
phone, and at the same time the speech is
very considerably stronger than that obtained
by the first method. The advantages of
this second method sare that no special
care need be taken to speak loudly into the
microphone, and that the microphone and
receiving telephone may, if necessary, be
used at any distance from the set, thus
making it possible to speak to other stations
from any part of a ship—for example, from
the Chart m while the set itself remains
in the Wireless Cabin. A simple change-
over switch is arranged to switch from talk-
ing to listening. The switch can be con-
trolled from a distance in the case of the
microphone being placed at a distance from
the set. A low-voltage current is used to
heat the filaments of the valves, and for
this purpose an B80-ampere hour accumu-
lator 18 provided.

The high tension (500 volts) required to
give the necessary current through the
vacuum of the transmitting valve is supplied
from a dry battery. Five cases of dry
cells are provided ; four of these connected
in series are usually necessary, but the fifth
can be used for emergencies or when the
first four have dropped in wvoltage. The
vacuum current 8 very small in value, from
10 to 20 milliamperes being the usual value,
thus making it quite practical to use dry
cells for intermittent purposes.

The receiver consists of a Marconi valve
and crystal set having a very high degree of
sensitiveness and reliability.

The connections to be made in setting up
the telephone are of the simplest, and from
the time of receipt of the set, provided aerial
and earth connections are ready, the whole
arrangement can be in working order n
half-an-hour,  The set can at once be
adapted for continuous wave tclegraphy—
the only addition necessary being a telegraph
key—and a telegraph range of 100 mirea
with the above-mentioned aerials can ecasily
be obtained.

The apparatus described above has been
designed to work over comparatively short
distances, but it by no means exhausts
the limits over which wireless telephonic
communication is possible. Dr. J. A,
Fleming in a recent lecture said, “ lineless
telephony up to 500 or 600 miles is now
possible, and there appears to be no insuper-

able obstacle to prevent it from being con-
ducted across the Atlantic Ocean.” If
this were ever done, and the New York
to San Francisco line telephony accom-
plished, 1t might be pnaai]i'ﬂe with one
repetition of a message to speak articulately
from London to places in California. The
Marconi apparatus shows that long before
this is achieved, however, wireless telephony
will have come into use for moderate
distances between ships and ship and
shore,

The Annual Report of Lloyds’ Register
of SBhipping has just appeared. It contains
an abundance of information on all that
concerns maritime affairs; so abundant,
indeed, that all the statistics and columns
of figures there set forth are apt to give the
lay reader a baed attack of vertigo. Such
mental pabulum 18 often a deterrent to
those who would profit by enquiry into these
matters, so for the benefit of our readers we
extract the information regarding wireless
telegraphy for maritime purposes.

It appears that the past year has wit-
nessed a remarkable increase in the use of
wireless telegraphy and also of submarine
signalling. On the Society’s Register Book
there are now recurded 2,750 vessels fitted
with wireless installations as compared with
1,932 at the corresponding date last year.
Recent legislation has no doubt something
to do with this phenomenal increase, but it
is gratifying to think that the need which
was apparent to everyone that all vessels
should be supplied with this safeguard has
secured so much more adequate a measure
of fulfilment, for the equipment of any one
vessel with wireless telegraphy means, not
only security for itself, but an additional
wecurity for all vessels travelling the high
sens, As regards - submarine signalling
apparatus, 930 vessels were equipped in 1914
us compared with 806 in the preceding year.

The Marconi Company of Canada notify
us that they have equipped for the Donald-
son Line the liner Laconia with a 1'7 kilo-
watt set, and that the Marconi International
Marine Communication Company are fitting
the Kastalia for the same company with a
1} kilowatt set,
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Practical Hints for Amateurs.

Factors of Efficiency.
By J. Brorr-TaGGART.

HE three most important factors

I which govern the receiving range and

efficiency of an amateur wireless
station are the aerial, the detector, and the
telephone receivers. Of these the aerial is
of the greatest consequence, and, since it is
usually erected in the open, it should be
strongly constructed to withstand the
weather. An aerial should be both as long
and as high as possible ; if it is desired to
receive short waves of about 600 metres an
aerial 150-200 ft. long is suitable, while for
longer wave-lengths senals of greater length
may be used. The disadvantage of long
aenials, however, is that a condenser is
necessary in the earth-lead to reduce the
natural wave-length, and this invarably
lessens the strength of signals. Height, on
the other hand, is essential for long-distance
receiving. Fifty feet high at both ends is
suitable for genmeral work, but, if possible,
the aerial should be well above neighbouring
houses and trees, since every few feet makes
an appreciable difference to the range of
the station.

The aerial on which the following results
were obtained consisted of two galvanised
iron wirea (5.W.G. 18) separated by 6-ft.
spreaders, and 130 ft. long. The lower end
was 42 ft. high, while the higher end, from
which a leading-in wire 60 ft. long was taken,
wasg 52 ft. from the ground. Experiments
with several other aerials were made, but
the hipgh aerials gave the best results,
although long, low aerials were very success-
ful. Galvamsed-iron wire gave as good
results as copper, aml it i3 moreover con-
siderably cheaper. Single wire acrials were
almost as good as those with two wires, and
were more suitable where great length was
~ obtainable. A number of different acrials
connected together were also  tried, but
possessed little advantage over the straight-

— .

T

fe

Fipg. 1.

forward type, and only increased the normal
wave-length.

Various types of crystal detectors were
tried, but those which gave the best results
were the zincite combinations. Silicon is
sensitive, but does not remain so, and it is,
morcover, difficult to obtain a sensitive
adjustment.  Carborundum, without a
doubt, when used with a putentiometer is
very reliable, and is useful as a stand-by, but
it 18 hardly as sensitive as zincite-tellurium
or zincite-bornite, which remains adjusted
for duys. Zincite-galena gave equally good
results. A film of lubricating o1l improved
the action of these combinations, both
crystals being covered with a thin layer of
oll.  The same good effects were produced
by immersing the whole detector in oil.
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For long wave-lengths a single-slide in-
ductance, 1 ft. long and 3} in. diameter,
wound with No. 26 cotton-covered wire
was found very suitable. The 600-metre
stations required in the earth-lead a con-
denser consisting of two sheets of tin-foil,
one on either side of a half-plate photographic
negative. Kven with this in series with the
inductance coil the results were r com-
pared with those obtained with the oscillation
transformer. An extra inductance, A, also
formed c{pm-wt. of the aerial circuit, and both
this and the condenser, C, could be shorted
when required (Fig. 1). The oscillation
transformer consisted of a fixed primary
3 #n. long and 4} in. diameter wound with
No. 22 enamelled wire. Inside this slid
one end of the secondary, which was 9 in.
long and 3} in. dismeter, wound with
No. 32 cotton-covered wire ; it was tapped
off into six sections, and was shunted by a
small condenser. The high-potential end
of the secondary farthest from the primary
was connected to one side of the detector.
The tuning of the primary was cffected by
means of a variable aenal-tuning inductance
entirely separate from the actual trans-
former. The objection to sliders on the
primary of transformers is that the coupling
between the aerial and detector circuits is

varied at the same time as the inductance
of the primary. The connections are shown
in Fig. 2, and were found especially efficient
on low wave-lengths. In the case of long
waves there was little difference in the actual
strength of signals between the inductively
tuned set and the auto-transformer,
although the former eliminated interference
to a greater extent.

Glass was found to be the best dielectric
for condensers, giving a good, clear note,
while paraffined paper gave a more muffled
note. The telephone condenser consisted
uf two sheets of tin-foil separated by a hali-
plate negative. It was found very useful
to vary the size of the telephone condenser,
a8 its capacity considerably affected the
note in the 'phone, which was of the Lucas
lim]u ﬂhm Pﬂt‘tﬂm-

The receiving range of this station was
considerable for the size of aerial. All the
wsual stations have been heard, as well as
Bergen (Norway), Scheveningen, Dunkirk,
Rochefort, Marseilles, Nauen, Madrid, Cadiz,
and many other Kuropean wireless stations.
Paris could just be heard at from five to
eight feet from the "phones, and Cleetho
at about the same distance. Marseilles
could at times be heard nearly a foot away.

The transmitting apparatus was of the
usual auto-transformer type, and consisted
of a helix 1 ft. in diameter, and wound for
six inches with }-in. strip copper with holes
at every turn, in which plugs fitted so that
tuning could be varied. The condenser con-
sisted of two pint Leyden jars, which were
charged by a 3-inch spark-coll fitted
with a Vril break. Ver plain aerial
results were obtained with a }-in. motor coil,
the aerial and earth being connected across
the spark-gap. An interesting effect was
produced by placing a coil of No. 30 wire
in series with the aerial. The coil was 1 ft.
long and 3 in. diameter, and a well-tuned
wave of about 2,000 metres was produced.
This wave could be tuned out on either side.
although only plain aerial was being used.
Communication could alse be held across a
distance of half a mile by means of a small
buzzer, the aerial and carth being con-
nected across the make and break.

These results show that even with a
moderate aerial any amateur can receive
from considerable distances provided he Las

suitable apparatus.
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The Amateur Handyman

A Syntonic Buzzer Device.
By J. W. ReLLim.

HE dieadvantage with the ordinary

I buzzer cireuit for testing crystal is
that it does not prove to the amateur

that his aerial is oscillating. Thus, if the
aerial or earth-leads are disconnected in
any way signals ate still heard in the "phones
when the buzzer is switched on. This mis-
leads the amateur, and he wondems why
outside signals are not heard. After study-

ing this problem, | have devised the following
arrangement :—

On & cardboard tube about 1} in.
diameter wind about 150 turns of No. 22
2.W.G. (B), and on another tube about 2 in.
diameter wind about 250 turns of 24 S.W.G.
(C"), this one being the secondary and open
cireuit.

These two tubes should now be fixed
permanently, one inside the other, to a
baseboard () about 6 in. square, and a
piece of brass strip arranged to touch the
open circwit winding to finely adjust it (£).

Two picces of brass strip must be screwed
to the baseboard, as shown in Fig. 1, which
constitute the switch (F).

The buzzer (D) should next be fixed, and
the whole arrangement enclosed in a box
large enough to hold the apparatus, a con-
denser and three dry cells. This box must
be damp-proof.

The connections can now be made, as
shown in Fig. 2. The condenser should
have a capacity of about 0-05 mf., and may
be made of tin-foil and paper. The box

muet be fixed on a wall, fence. or mast at
least 60 ft. away from the receiving appara-
us, and a cord attached to " screw-eye”
(4), and taken by means of * pulleys " or
" serew-eyes ' to the receiving room. A
single-wire aerial about 20 ft. long and 10 ft.
high, insulated, and an earth about 2 ft.
deep will complete the apparatus, which
will now have to be adjusted, by means of
the selector (E), to give maximum sigs
"phones.

S..,..H.‘

Fig, 2.

With this device the amateur will know
that if he hears sigs when he pulls the cord
everything 18 O.K. ; while if he doesn't, he
can check the circuits in & methodical
manner until he does hear them.

A word of advice will not be out of place :
do not have the cord too tight, as the first
shower of rain will shrink it and switch on
the ecurrent. It is aonoying to have to

loosen it about 3 a.m.

Should the signals be too strong, reduce
aerial and increase open-circuit inductance,
and vice versa.

d t==
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Fig. 1.
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Design for Rotary Gap.

HE amateur’s greatest difficulty in

I making rotary gaps of the general
design 13 that a lathe 15 needed to

“true it up.” Below iz the deseription of
a gap that can be made without the use of
a lathe, and is suitable for power up to
about } kw. Fig. 1 shows the complete gap

and motor,

.F-Jg. I

Cut from ,'-in. thick sheet brass two
disca 21 in. diameter. Divide both into 18
or 20 equal parts, and at these divisions cut
slots in the discs about -in. deep. Bolder
the dises on a }-in. spindle through the
centres at a distance of 21 in. apart, taking
care to have the slots opposite to one
another. Out of }-in. wide and }-in. thick
brass strips eut 18 or 20 pieces (according
to the number of slots in the dises) 2 in.
long. Bolder these strips into the slots.
The bearings are made out of brass tube that
18 & working fit to the spindle of the discs.
To line up bearings : Place the two pieces
of tube one on each end of the spindle,
leaving enough length of spindle protruding
at one end for connecting to motor. Place
the whole in position on the bearing supports
(A, Fig. 1) and solder down. By this
means easy running is assured. For the
spark electrodes cut two pieces of '-in.
thick sheet brass to shape and size as shown
in Fig. 2.

Screw these on the frame of the gap
(B, Fig. 1), which should be of ebonite.

To *“true up™ gap: Set the electrodes
and revolve gap, noticing which studs de-
crease the size of the gap. File these until
the length of gap is the same for all studs.
A gap of the above dimensions will run off
an 8-volt motor, giving a good note, the

Tae WireLEss WoRLD
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pitch of which will depend partly on the
speed of motor and partly on the frequency
of the supply current.

Make a direct connection between the
motor shaft and the gap spindle by means
of a piece of rubber-pressure tubing so as
to insulate the one from the other, and also
to give a flexible connection. =y

Connect gap in the transmitting ciremt,
as shown in Fig. 3.

A question frequently oceurring among
amateurs i8: * Why can a rotary gap not
be used with an ordinary trembler coill 77
The reason, however, is not far to seek.
The speed of the trembler on any coil is
comparatively slow when compared with
the frequency of an alternating eurrent, and
if the current in the coil is not made or
hroken when a pair of studs on the gap are
opposite to the fixed electrodes then there
will be no spark. This, with a trembler,
frequently occurs, owing to the very low
“ frequency "' given by the trembler, and so
renders the use of a rotary gap quite out of

Fig. 3.
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the question. On the other hand, with the
alternating current with a frequency of,
say, 60 ~, there will be a considerable
number of discharges take place on each
stud as it is passing the electrodes, and thus
regular sparking is given at every stud.

A Small-Power Wireless Telephone
Transmitter.

By 8. W. PiLLING.

MATEURS who are interested in
Awi]‘[']?ﬂﬂ- telephony mght find a

deseription of my transmitter of
SErvVIce.,

In the diagram A is the casing, having a
mouthpiece, B, which may be of any
approved pattern, the interior tapering
towards the diaphragm, C, which may be
of glass, aluminium, or any other suitable
material. The diaphragm has rubber rings,
), near its periphery, on its opposite sides.
The carbon electrodes,* E, are secured by
screws or otherwise to the bridge, F, and
are insulated from the latter by any suitable
insulation, G. The electrodes have the
terminals, H, gsecured thereto, and are

encircled by a fibrous cotton wall, I, which
forms a cup for holding the granular
carbon, J. This fibrous wall relieves the
diaphragm of the pressure that would result
from using a hard substance for the wall,
hence a free vibration of the diaphragm is
obtained. The electrodes are separated by
a strip of mica, K, which projects into the
body of the granular carbon contained in
the cup. This mica separator causes the
current to follow a course or circuit extend-
ing farther into the body of the carbon
granules, as it must pass over or around the
separator, and thus affords the diaphragm
a better opportunity to disturb the path of
current and produce a greater resistance to
it. The construction described relieves the
diaphragm of weight, deflects the path of
the current, and enables the vibration of
the diaphragm to better disturb the path of
the current and cause a greater resistance
to it, all of which results in a greater range
of vibration, greater semsitiveness, absence
of metallic tones, and clearer and more
distinet production of the waves of vibra-
tion. This form of transmitter affords
opportunities for providing high-current
carrying capacity, such as iz required m
wireless telephony.

Institute of Radio Engineers.

At the meeting of the Institute of Radio
Engineers, held at Fayerweather Hall,
Columbia University, October 7th, Dr.
Alfred H. Goldsmith, of the College of the
City of New York, read a paper entitled
“ Radio Frequency Changers,” in which he
outlined the development of radio frequency
changers and described in detail some of the
more efficient methods, inclufli:.ing h.:n f]]-':f‘

sr frequency changes brought about by
FE{?L use %f chemical Eund magnetic valve
arrangements, are converters and reflection
alternators. _

At the Washington Section of the Institute
of Radio Engineers, held at the Bureau of
Standards, October 14th, Capt. W. H. G.
Bullard, Superintendent of the U.8. Iﬁ.m:ul
Radio Service, read a paper on ** Commercial
Traffic of the Naval Radio Service.”

On November 4th Mr. H. E. Hallborg,
of the Marconi Wireless Telegraph Co. of
America, read a paper on " Resonance
Phenomena in the Low-Frequenecy Circuit
at Fayerweather Hall, Columbia University

UNIVERSITY OF MICHIGAN
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Among the Wireless Societies.

Barnsley.—At the November meeting of
the Barnsley Amateur Wireleas Association
the members studied the first of TaE
WireLEss WorLp series of Instructional
Articles, dealing with electricity and mag-
netism, which, we are informed, was found
* interesting to the uninitiated and refreshing
to the memory of those who had studied the
principles of eleutricit}r some jrearu ago.”

x

[_,w.grp.ngl —A meeting of the Liverpool
Wireless Association was held on October
29th for Morse sounder and buzzer practice.
The question was raised as to the adoption of
wireless telephones to serve as house tele-
phones, and diagrams of connections for
telephone receivers were shown. A further
meeting of the Association was held on
November 12th.

L L *®

London.—Prof. J. A. Fleming, F.R.8,
gave & most interesting address on the
function of the earth in wireless telegraphy
at & meeting of the Wireless Society of
London, on November 13th, in the Lecture
Theatre of the Institution of Electncal
Engineers. Mr. A. A. Campbell Swinton
was in the chair. Prof. Fleming, in his
introductory remarks, regretted that, owing
to the war, practical research in wireleas
telegraphy had had to be stopped, but urged
that the opportunity should be taken of
perfecting our knowledge of theoretical
considerations,

The nature of the surface of the earth was
extremely variable, and experiments had
shown that very different proportions of the
energy radiated were absorbed by the earth
in different places and in different circum-
stances. By comparison with the caleulated
energy that should be received, according to
the law of inverse squares, as much as
95 per cent. of the energy was in one case
shown to be absorbed when short waves
were employed, and wvery little with lon
waves between the same stations, It b
been well known in practice for some time

that short waves were better over sea than
land.

In order to understand these phenomena
it was necessary to consider the penetration
of electric waves into conducting materials,
and the lecturer went into the matter
mathematically and showed that the depth
of the penetration was directly proportional

to the square root of the specific resistivity
nf the material while inversel rtional
to the square root of the permeability and
the square root of the frequency. That the
permeability had a cunslznmhle effect was
ahnwn by the fact that, whereas for a certain

qluancjr of the mdm—te]egm‘phin: order,
lations which would sink in to a depth of
}{ mm. in copper, would only penetrate
' mm. in iron. The subject was well
ﬁlustmted by an experiment in which simi-
larly dimensioned coils of different materials
were included in an oscillatory cireuit, and
& cymometer with neon tube was employed
to indicate the oscillations produced. The
tube glowed brightly when copper and brass
coils were introduced, but an iron coil
damped the oscillations out so much that
hardly any glow could be obtained. A
galvanised iron coil, however, showed that
the effect was only skin deep by conducting
well, but a galvanised eoil with dpa.rt of the
zinc surface purposely corroded away by
acid behaved like uncovered iron. Cover-
ings of sealing wax or paint had, of course, no
effect. Incidentally, Prof. Fleming pointed
out that these experiments showed that
while new galvanised iron wire was nearly
as good as copper for an aerial, care must be
taken not to allow the zinc coating to
corrode away.

The majority of the materials forming the
earth's crust, with the exception of oxides
of iron, were pretty good insulators when
dry. Thus the problem of earth conduction
was not as simple as the case of a metallic
conductor already investigated, for the
earth behaved more like & conducting
dielectric. The lecturer developed this part
of the subject a little further mathematically
and showed how attenoation of the pene-
trating wave was produced in both horizontal
and wvertical directions, while the waves
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penetrated much further than in metallic
conductors. There was a particular inter-
mediate value of the conductivity at which
the dissipation of energy was a maximum.
This subject had been gone into by Zenneck,
who showed that over sea water there was
very little longitudinal attenuation, but with
dry soil the greatest amount of dissipation
of energy was produced,

There was another very important con-
sideration, and that waas that the conduc-
tivity of such substances for alternating
current was not & constant as it was for
direct currents, but was a function of the
frequency. This had been demonstrated
by himself and others experimentally, and
could be perhaps explained on the electron
theory by assuming that certain internal
electrons in the atom capable of short range
action only are able to take part in the
conduction at the higher frequencies as well
as the free electrons between the atoms.
His original experiments were conducted up
to telephonic frequencies and had shown,
in the case of many materials, an increase in
conductivity as the frequency rose, but later
investigations showed that through still
higher frequencies of the radio-telegraphic
order the rise continued, but eventually a
maximum value was reached, after which
the conductivity slowly declined. This was
true for glass, slate, and even moist blotting
paper. The importance of these results lay
in the indication that at radio-telegraphic
frequencies the conductivity of the earth’s
crust was very much higher than in ordinary
circumstances, but experimental confirma-
tion and quantitative research were badly
needed in the case of real earth connections,
large bodies of sea water, etc.

Passing on to a consideration of the action
on the earth of the radiated wawve, Prof.
Fleming showed how the foot of the wave,
where 1t penetrates the earth, is distorted
by the refraction produced by passing from
one medium to another of different dielectric
constant. A considerable horizontal com-

nent results in this way near the surface,
and a surface wave is produced which travels
with the aerial wave, and in the lecturer's
opinion this was bound to contribute some-
thing to the result as well as the real aerial
wave. It was only by that assumption that
he could explain the cases of antennaless
reception with which they were all familiar,

such as when the Eiffel Tower time signals
were received by connecting a receiver to
the earth, and to any mass of metal, such as a
bedstead, or a dust bin, as he had done him-
self. A simple experiment illustrated the
effect to some extent. An elementary form
of tuned oscillator of a badly radiating design
sent & wave along a long metal strip to a
receiver equipped with a vacuum tube and
also connected to the strip. The tube was
seen to light up even when the direct aerial
waves were screened off by a bend in the
metal sheet. The propagation of these
Waves Was In some ways analagous to
mechanical earthquake waves,

Another interesting subject was the
bending of the course of the waves in long
distance wireless telegraphy to conform to
the curvature of the earth’s surface. The
extent to which this could be due to diffrac-
tion had been mathematically investigated
by several workers, but it had been shown
that no more than 10 per cent. of the effect
in actual eases could be due to this cause,
the remainder being partly due to the surface
wave already referred to, and partly to
phenomena of the atmosphere. The higher
strata of the atmosphere some 50 miles up
were not of the same compoeition as down
here, and the lighter gases, such as hydrogen
and helium, were present in large proportions,
Thus the top of the wave progressing through
these gases moved faster than the lower part,
and so0 a bending over of the whole wave was
produced. There was also a further pos-
sible cause of this curving of the waves due
to the ionisation of the upper air, as had
been suggested by Dr. Eccles. Indeed, the
circumstances fitted together in a way
which pointed to the likelihood of the earth
being the only planet on which long distance
wireless telegraphy was poasible.

* * .

Newcastle.—At a meeting of the New-
castle-on-Tyne Wireless Association, held on
November Bth, Mr. N. A. Drysdale lectured
on wireless telephony, and dealt with the
production of undamped waves as applied
to this particular means of communication.
After a brief account of the progresa achieved
up to date, Mr. Drysdale described the
various ways and means used for the pro-
duction of undamped waves, and he exhibi-
ted various parts of apparatus, which were
mspected with keen interest.

UNIVERSITY OF MICHIGAN
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INSTRUCTION IN WIRELESS TELEGRAPHY

(Second Course)

(V) Transmitting Condensers.

[The article in the March nomber com

- s g the frat soorss of instrustion,
of articles, w will iy with the ication of the of wireless te :
stodied that sories are advised {u obtain I.:up;:‘nl “The s e ples dmﬂ

Elemsntary Primoi
aow published, price la pet, and to master the contents before

t is the fiith of & new serios
Thoss who have not
Telegraphy,” which is
up the course of instroction. An anncuncement

The

oconosrning the ssoond examination appearsd on page 333 of the August number of Tur WineLess Wontn, ]

783. Before going into the question of
the actual design of a transmitting condenser
it will be well to consider a few of the points
involved.

The main object is to get as large a capa-
city as possible combined with a high
dielectric strength and good insulation.
It must always be remembered that 1t does
not necessarily follow that because a con-
denser has a very high insulation resistance
it has also a high dielectric strength. The
cxact meamng of the dielectric strength of
an insulating material has been fully ex-
plained, and as an example, & condenser
with air insulation has an extremely high
insulation resistance, but the dielectric
strength is only about one-thirtieth of what
it would be if the same condenser had
mica substituted for the air.

Insulating materials, in addition to pos-
sessing the above properties, must not
deteriorate In use. For instance, ebonite
is & very suitable material when quite new,
but it is liable to deteriorate. Also, as will
be seen later, it is usual to fill transmitting
condensers with oil, and it is found that
thiz oil has a bad effect on ebomite. It 18
for these reasons that glass is almost univer-
sally used for the dielectric of transmitting
condensers. On reference to a table of the
electrical properties of insulators it will be
found that glass has many desirable qualities.
It has a very high specific inductive capacity,
does not deteriorate with age, and has a high
dielectric strength. It has the dizadvan-
tages of being brittle and its surface is
hygroscopic. This peculiar property which
glass has of retaining moisture on its surface
renders it necessary to keep it out of direct
contact with a damp atmosphere.

Dielectric Hysteresis.—When a trans-
mitting condenser is in action the dielectric
is subjected to a rapidly alternating elec-
trical strain. It is first charged up to a
comparatively high potential, say 10,000
volts, then when the spark occurs a rush of
current takes place which does not cease
until the charge on the condenser plates has
been reversed. This means that the direc-
tion of the lines of electric force has been
reversed as well. The frequency of these
reversals is inversely proportional to the
wave-length to whici the cireuit 18 tuned,
so that in the case of very short wave-
lengths they are extremely rapid, It is
found that we get a similar effect to that
which occurs when a changing magnetising
force is applied to a piece of iron, and which
has been described in the previous articles
under Magnetic Hysteresis or Retentivity.
There it was explained that the actual
magnetism in the iron did not exactly
follow changes in the magnetising force,
but that it lagged a little behind it. This
effect is called ** Hysteresis.” A similar
thing happens in the dielectric of a con-
denser, only in this case we have electric
force instead of magnetic, and a dielectric
instead of the iron. The actual change in
the state of the dielectric does not accurately
correspond to the changes in the potential
of the plates, but it occurs a bLttle later.
This effect is very similar to the mechanical
effect of friction and like friction it results
in a loss of energy. The result of this is
that when the condenser is in use its
temperature rises. Now, when a dielectric
is heated its electrical strength is reduced,
hence the necessity of the oil previously
referred to.
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Condenser Oil.—The il used in condensers
must be a special quality mineral oil, free
from water. It has several functions: it
keeps the condenser cool by circulating
between the plates, and condensers have been
designed with corrugated plates for the pur-
pose of allowing a free circulation of the oil ;
It also increases the capacity of the condenser
by filling up all the spaces between the metal
and glass plates due to surface irregularities.
It has a specific inductive capacity of from
2 to 3. It maintains the insulation of the

ARy AT
18

Fig. 1.

condenser by protecting the glass plates
from direct contact with damp air and pre-
vents surface leakage and sparking round
the edges.

COoNDENSERE FOR PERMANENT BTATIONS.

The condenser of a transmitting station is
made up of a number of units which are
connected up in series or parallel or a com-
bination of both, so as to give the required
capacity combined with the necessary
dielectric strength. It 15 clear that if we
take a single condenser unit consisting of
a number of zinc plates interleaved with
glass and it has a dielectric strength of, say,
10,000 volts, and if we connect two such
units in series we shall double the potential
to which the condenser can be raised before
puncture occurs. The eflect of connecting
two condensers in series is just the same
as if we put two glass plates between zine
plates instead of only ome. A condenser
bank, then, consists of groups of umnits in
series, a8 many of these groups being
connected in parallel as is necessary to give
the required capacity. The section of a
unit commonly used is shown in Fig. 1.
The containing vessel is made of either
porcelain or galvanised iron. In the case
of the porcelain container no special insu-
lators are for the condenser
terminals, the terminal simply consisting
of a brass rod provided with lock nuts for
securing it in a hole in the lid. When a
galvanised iron container is used an ebonite
insulating bush is provided for the terminal
as shown in Fig. 3. The glass tes
are often supported in a zinc for
convenience in withdrawing from the con-
tainer.

It is absolutely ne that a wide
margin should be left all round the glass
plates. That is to say, the glass plate
must be considerably larger than the zine
plate. At least two inches should be
allowed at every edge. If this is not attended
to leakage will occur and actual sparking
may even take place. Means must also
be provided to prevent the zinc plates from
ghpping down and reducing the n at
the bottom. This is accomplished by
inserting wedges between the top of the glass
plates and the bars joining all the zine
plates of one side of the condenser. Some-
times the lugs at the tops of the zinc plates
are turned over so as to hook on to the tops

Original from
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of the glass plates and are thus prevented
from falling. Another reason for allowing
a sufficient mwargin is that it 18 necessary
to keep the losses due to brushing at the
edges of the zinc plates as small as posaible,
or considerable heating of the condenser
will result. The glass plates should be
given a coat of shellae varnish and mounted
dry in a box, due consideration being given
to insulation. It is usual to let the con-
denser have an extra end plate on one side
as shown in the figure, where there are three
plates on one side and four on the other.
This 18 simply to get the maximum capacity
for a given number of plates; both sides of
the plates of the smaller hulf are then used.
A useful formula for the calculation of the
approximate capacily of a condenser 18 :—

NxAxS
2 X x X d X 900,000
Where N=number of plates in smaller
side of condenser.
A=area of single zinc plate in
Eq. CIns.
S=specific inductive capacity of
dielectric.
=114.
=thickness of dielectric in centi-
metrea.

It must he remembered that this formula
will ouly give a rough estimate of the capa-
city, because of the irregularities in the
plates, ete. Also the specific inductive
capacity of the particular sample of di-
electric will probably not be accurately
known. It can be determined approxi-
mately by reference to a table of the elec-
trical properties of dielectrica. For small
amateur stations where cfficiency is not
very important an oil-immersed condenser
18 not necessary.

[
-
L

Elﬂd.'l.. —

Fig. 2

For portable stations a different type of
condenser is generally used. It is not oil
immersed, and 1t 18 arranged so that when
mounted it is not liable to breakage due to
rough handling. Briefly, it consists of a
very long Leyden jar of small diameter like

I ILISIISSS

a very large test-tube. It is coated inside
and outside with copper by a special process,

a large margin being left at the top to
nuruum;e brushing. A spring screw con-
nection 18 provided at the top (the tube
being closed by an ebomite plug) for making
the contact with the inner coating. In
use the tube is screwed into its holder by
the screw connection at the top and the
spring presses it down on to a soft copper-
asbestos washer. The condenser unit 14
thus held quite securely and will withstand
a large amount of rough handling,

—
—

Diary of Meetings.

Wepnespay, DECEMBER 2ND.
Barnsley Wireless Association.—Meeting
Shaw Lane Cricket Ground, 7.30 p.m.

TaURSDAY, DECEMBER JRD.

Newcastle Wireless Association—N. A,
Drysdale on * Wireless Telephony,” at
29 Ridley Place, Newcastle-on-Tvne, 7.30
.m.,
. WepxEsDay, DECEMBER 9TH.

Birmingham Wireless Association.—N.
Leas, ESG (L.X.H.), on " Wireless Tele-
phony,” at the Midland Institute, 7.30 p.m.
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QUESTIONS AND ANSWERS

Readers are invited lo send

questions on technical and general problems that

arise in the course of their work or in their study to the Editor, THE

WireLess WorLn, Marcont House, Strand, London, W.C. Such questions

must be accompanied by the mame and address of the writer, otherwise they
will remain unanswered.

Puowes (Leeds) writes : ™ Taking the officiency of &
single wire as one, by potting up two wires would the

clearmess of reecived m be doubled, and, again, b.';
putting up four wires wo the same be qundry , mfi
s on 't Unfortunatcly, oo, The effect of adding

snnther wire to & single wire serial is to incresase the
capacity of the serisl. It does not, however, double the
vapacity, on sccount of the influence of the wires on one
another. If the wires are very close together, the total
capacity is only alightly greater than that of o single
wire ; with the two wires § fest apart, their capacity may
be about 196 timea that of & smnghe wire, whilo when thiy
are fur apart it will be practically twice na much. Six
foet s & soitable distance apart for the wires of an aerial,

ibly three winem with 4 foet botween cach
wo be alightly better. Of course intermediate wires
between the outer ones have an even bwss effect on the
capacity. Inorcasing the serinl capacity means that a
smaller induoctance will e requi in the bass of tho
werial to tune it up to the required wave length. Thia
means leas resistance loss in the serial,  The ideal capacity
woild be such that all the inductance in the bass would
just provide enough jigger to give a suitable coupling to
the secomlary. '!;g. Luni]}' ever cecum with the amuteur,
s that he i justified in making his aerial capacity as big
na possitde by the wse of scveral wisem, providing the
individual wires aro st o sufficient distnnes & to b
of use, In the case of the mcciving werial oo o big station,
it nill usually contain leas wires than the mrmpmuiin{
tranemitting serial, ss it then bas & capacity hig enoug
to tune to the required with s suitable jigger.

H. H. 1. (Manchesterl—In your instructions] articles
you stato that for & given substance the waves in
it truvel at & definite and that the speed is greater
the greatar the density of the substance: thus waves in
the nir travel at the rate of 1,080 foct por sccond, in water
Bt 4,700 foot Er pecond, in steel 18,400 feet per second,
and in the the velocity is 1,000,000,000 fest per
mcond, Therefors sccording to this I take it that the
ether is 200,000 times aa deoso as stecl, I this corroct T

Anower.—The complete expression for the velocity of a

wave in & medium 8 v '-'El:ﬂl??
. Eluti-rjtx
volocity v"'r . ity

In the cass of the sther, the only thing that we can deter.
mine is this velocity. Wa are not entitled to say snything
nhout the separate values of either the density or the
clasticity. A high wave welocity can be sceounted fur
cither by mssuming a high value for the elwticity, or a
low one for the density. Or, ngain, the density may
have ns high & valuo ns we like, providing the elasticity
in mrmpm&mg]zehlgher In the case of vlectru-magnets
waves in the ether, the elnsticity concerned is not that
which romista compression, but that which rosista shear.
An example of this elasticity is girm% a pack of cands
[aatened together by an elastic band. The cards if pushed
slrways over one another will reest and return to their
normal position on rolease. Corresponding to this, the
dl:'n.lit:p' B pob the d.l,'.l'l..lﬂj" e |;l_1.' the moss pur wiit
vidume of the cther, which w the ordipary definition of
density. It is more akin to the metatory inertin of gyro-
scopes.  That is, the inertis that makes itnmum.r{ to
apply force fo iwist o repidly rotating wheel out of its

plane. Readems who are interested n this question can
easily convineo themselves of the existence of this form
of inertis by spinning the detached front wheel of & bicycle,
holding the axle in their hands. They will then find
that it rquires the exeriion of considerable loroe to
suddenly fwist the nxlo round, the force required increasing
with the apeed of rotation
Reirew (Sovenoaks) has secn it dehi:d.tththhm.
poorwry that it is possible to get signals so t they
will ba audible with the telephones 30 foet away. (We
ouraclvos bave had Clifden and Hanover lowd mﬂ‘h
be heard at twice this distance). He then gives us ils
of his apparatus [ but no dhm} and aaks ws to put him
in the way of getting such pignals for himsell, His
aerinl is 100 feet long and 40 fest high, and his receiving
st @ on direct cow one, operating a ailicon gold-point
detector with & phone wound to 2,000 chma
Buch loud signals as our correspondent has in mind
are only obtained by armogements in which the
received signals are magnified some bondreds of times by
tho aid of relaye, such as those advertised by 8. G. Brown
in TuHe WIRELEss WorLn, or by some equivalent deviee.
We suggest the following improvements in his spparatos ;
Mako the serial of L type, if it i not so . and sea
that the earth in & good one, such as soldered connections
to the water pipe system or to galvanised iron plates,
buried in the groun*.  The substitution of & loose con
for & direct coupled srrangement would be s di t
improvement for the reception of shorter waves,  Finally,
get some good crystals of carborundom, and wee them in
copnection with & potentiometer and his = b L
telephones. It is only by sticking to a like
enrborundum that combinee sensitivenses with constancy
that ho can hope to test ible improvements in his ap-
When once ke haa got that working satisfactorily,
& can teat new crystals ontil be finds one thatsuits him.

J. K. H. (Plymouth) aska for s description of an “ Inter-
rupter " as in reoriving circuita. Probably the
inatrument is the Tone Wheel inveatsd by Dr. Gold-
schmidt for the reception of continuous waves. It com-
sista simply of & high-speed commutator, and is connected
in the of reoeiving circuits aa in the Ggurs 1,
s that it exactly in place of a erystal. Now sup-
poes this tone wheel is ron st such & that one tooth
makes contact during each oecillation of the high-frequancy
current in A—i.e., the frequency of the makes and break in
the same as that of thecurrent in A. Fig. 2 (p) shows this
cass, From this it wﬂ]humth:tieﬁlupnlthu
condenser, A (given by the curve () ) will be the same at
esch contact of the commutator. Hence the condenser of
B will be charged to the same at sach contaoct.
“:ﬁflm a steady ourrent th.rnzh telephones which

not make the disphragma vibrate,

BT e

I, huwever, the lone wheel is run at a alightly different
speed, the instants at which the contact will fall will be as
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n iy, dg, iy, 0ta., in 2 (g}, o that the voltage to which
the condanser of B will be charged will be given by the curve
ibl. Thefrequency of this varation will be (0, —n ) where
n, i the frequency of the current in A and n, is the fre.
quency of contact n{ the ﬁmbﬁi Henes the ourve (b)
may reprosent a voltage i requency (say 1000)
When the condenser, B, di through Fthu talc-
phones it will make the diaphragma of the telephones
vibrate, and this will give rise to an sudible note. For
best results the circuit of the telephones and condenser
should be tuned to this note-frequency.

L. D. (Nieel—With refercnce to your answer to my
provions question, [ do not understand why you advise
ma to ono ooil slide inside the other, sa yon do not
intend it to be an indoctively coupled receiving set. My
house is & large one, and situstad at the top of & hill. My
earth consists of water pipes, and the instrument room s
on the top foor. When the instrumenta are not in use,
I disconneot the aerin]l from thom, and connect it to sarth.
During & recent violent thunderstorm signals wers heard

in almost every room in the houss, Would these be caused
by periml T An indepenident carth connection would
be di and ive to instal nwing to the nature of

the and. W it b hetter and safer to take as an
inatend of the water pipes the lightning sondustor
which passes noar the instrument-room window T

Answer.—The set for receiving (lifden was meant, as
you say, to be & dimct coupled one. By sliding one coil
inaide the other the total inductance of the pair eould
sither bo made greater or leas than their inductance when
apart, scoonling as the windings of the two ooils went
round the same or the opposite way. This gave ons
method of varying the wave of the serial. Pro-
viding the coils were couplad the right way, it also enabled
loms wire to be used.

It will be far safer d thundeorwtorms to connect
the aerial direet to the of the lightning conduator,
not bringing it into the interior of the honss at all. The
sarth of the lightning conductor should consist of a plate
at loast 3 feet square or an equivalont arca.  If it does not,
itﬂhhbﬁrhm‘ﬂwpmuw:ﬁ
ares (eay 8 aq. [t ) edgeways on, with its upper &

. I‘mt.{a];lqthnmr[m A copper r'Fl.mmHnudmtu
this will then give s good earth connection for the serial.

Finally, we must spologise for the long delay, as your
lettar has only just come under oor notice,

C. M. (lLongsighti—We do not understand your
vestion. The secondary of a receiving cecillation trans-
mhwmmmnmﬂﬂhﬂhﬁlﬁmm
actual dimensions depend u capacity min
oondenser and the inwhghnit. is desired to receive, unﬁ
not on the length of the acnal.

A. W, (New Brighton) has read our answer to his
previous query in The Winscess Wortn, and sends us
two di of connections for & Bi lide tuning codl,
In one the crystal, etc., is placed right across tha ll'hnl‘:ln
of the industance, which has & condenser in parallel with
it, and in the other the crystal is across the inductance
included between the top end of the coil and the earth
slider. He alio uirea (1) how to make a tuned buzzer
aircuit as desoribad in THE Wireress WorLo for February,
and (2) how to work a cheap coherer with an aerial left
distant from s corrugated iron roof situasted on s hill
overlooking the transmitting station.

Annmeer.—We are always pleased to hear from coquirems
who have beon mssinted in their work by replies given in
these columns, especially when, as in your case, nlno
road the aoswers to others ss well as their own. From
'Ihumiwhn you give you should be able to tune up
to u, but the wave-length of (Tifden i ftoo great
for your cirouit. When using & single-slide coil thero i
not much to chooss betwesn your two methods of connect-
ing. For a toned buzzer circuit such as yim mention
s condenser of about 103 to ‘01 mid. copacity is suitable,

+ pecillates with antinodes of

thin giving you wave-lengtha up to about 2,000 or 3,000
metree with an inductance of moderate mize, A ooll of
large inductance is not suitable sa excessive ng i
thﬁm:murnttlnmnwunlﬂmhnm- Taking =
condenser of 01 mfd. capsoity as & basis, for & wave.
len af 2000 metres a coil of 25 to 30 turps on & former
¢ inchea in dinmeter would be suvitable. The former
should not be too small, 8 inches squars or ciroular is abont
right. The winding ahould be of No. 20 or 22, so that
the resfstance B not The walne of the pon-
inductive buxzer shunt is Il;u::m;g by trll-li: but as &
first attempt you might try about 20 chms Everything
will depend wpon the dﬂiEI of the buzzer.

il) A semsitive coherer shoulkd work under the conditiona

u name, but whether the kind * one buye for 3a Bd.™
f:;h under that description we ar unable to say.

{2) You do not give onough details of the range of &
tranamitting serial worked by an ignition eoil.  The range
depends 8o much upon the actusl design and arran ta
both of the receiving and transmitting stations that it is
impossible to give even an estimate without either a
personal inspection or & very complete account.

E. B. W. F. (Southport).—We should say that you had
nik & nmﬂi!nll}' inductanes to tune wr sorial to
& wave-length of 8,000 metres. For fairly long waves
compared with the natural wave-length of the serial, the
inductance required incrcascs as the square of the wave-
length it is wished to tune to. This follows from the
lundamental wireless formula A = 1885 4 Cl.or A e CL,
As the capacity of the aecrinl ia fixed, and the inductance
of the ssrial in amall ecompared with the serial toning
inductancs, it fullows that " L' most vary as the squams
of the wave-length. That is, we ahould require nine timens
as much inductance to tune & given aerial to 8,000 metres
as to tone it to 2000 metres, These are roughly the
wave-lengths of Clifden and Cleothorpes respectively.
Wind another inductance 8§ in. dinmeter, and 24 in. long,
but of No. 28 wire, and t in for Clifden when circum-
#tancos permit, sither rjg tﬁ:‘]m ooil alons or with the
two coils in series. For a amall aerial, the direet conpled
roceiver is probably as good as & looss coupled one for the
reception of long wavea,

8. K (Kenaington) asks for the most efficient aerial
for transmission and reception on a wave-length not
exceading 100 metres

Answer.—8o far as we know, no experimental work has
been done on the efficiency of an serial when working on
its third barmonie. The Bret harmonie has besn trisd in
order to got 8 shortor wave-length, but the method was
abandoned. From general considerations we should say
that on such & harmonie very queer interference sffects
may occur, and these may make the interpretation of
oxporimental reaulta & difficult matter. Secondly, it is not
possibile to bring the wave.length of an asrial down to leas
than half itse natural wave-length means of & s
condensar in the serial.  For if we take tho extreme cass,
when thia condenser has zero capacity,—i.a., when it is a
gimpls break in the base of the aeral—ths aerial then
tentinl at both ends, and &
maximam of current in the middls.  Hanes the wave-length
pmitted will be the same ns that of an earthed aserial of
holf the length. The effect of & series condenser can go
no further. We should therefore recommend the foor-
wire vertical aerial, vaing ita fundamental wave.length.
Novertheloas we shoukl be very interested to hear of the
rewults of any experimental work on an aerial working on
one of ita barmonica. In reply to the further queries :
The bottom of the jigger is connscted to the middle point
of the battery in order to be able to send curreat in cither
direction round the circuit, and thos it different cryntala.
With any particular crystal, once the direction of the
pensitising potential is found, it would not be necessary.
A vorinble condenser acroma the telephones is useful for o
kind of note tuning, but nothing wonsderful is to le ox pectad
from It

UMIVERSITY OF MICHIGAN



604

THE WIRELESS WORLD

o — - — — T

Among the Operators

E learn with great regret of the

\ N f death of Marconi operator Basson,

which occurred as the result of a
boating fatality in Cowes Road on Wednes-
day, November 11th.

James William Basson was 20 years of
age, and had recently been appointed to
duties on the Armenian, one of the Leyland
liners, which is now being used as a transport.
Previonsly to this he was operator on the
Minnehaka, and proved himself efficient
in every way. His service, however, with
the company has been a short one, for he
was only appointed
to the staff on June
28th of this year.
Nevertheless, the
work that he had
already  done had
been  accomplished
with thoroughness,
intelligence, and
promptitude, which
gave great hopes that
his career would bhe
a successful one,

The first officer of
the s.8. Armenian, in
givingevidenceat the
inquest, which was
held on the following Friday, stated that he
and four other men, including James Basson,
came ashore for the mails in one of the
vessel's small boats. On their return jour-
ney the weather was very stormy, and just
as they were lowering the sail when they
were about 150 feet from the ship a big
sea struck their boat, and two other waves

J W. .s.mn.

following in quick succession first rolled her

over and then capsized her. All but Basson
clung to the ship, and immediately ecries
were raised of * Where's Basson " The
witness commenced a search for him, and
finally reached him and dragged him to the
boat’s keel, but he seemed powerless to
raise an arm or assist them in their efforts
to save him. Finally the capsized boat
righted herself, and all the men were
taken to the s.s. Basil, who, with the
5.8, Minneapolis, had sent out rescue parties,

Immediately the doctor on board the Basil
did all he could to resuscitate the unfor-
tunate operator, but without avail. Death
was found due to shock following exposure.

The funeral took place at Cowes Cemetery
on Saturday, November 14th, in the presence
of the deceased’'s relatives, besides the
captain, officers, engineer, and senior operator
of the Armenian, and Inspector Robinson,
who represented the Marconi Company.

* * *

It is with much regret that we have to
announce the death n Baltimore from
appendicitis of Mr.
Wilfred Holdsworth,
Marconi operator of
the s.s.  Maryland.
Mr. Holdsworth, who
was 20 vears of age,
was a comparatively
new member of the
Marconi  operating
staff, having joined
the Company in
August last. He first
RAW SEFVICe A8 A8Si8-

tant nlmrntnr O
board the &s. e ¥ =
Andania, and was Wilfred Holdsworth.

appointed as opera-
tor-in-charge of the Maryland on September
10th.
L L] L

A promising career was prematurely
cut off in the loss of George Halliday Finlay,
who was one of the operators on board the
ill-fated Aboukir. Mr. Finlay volunteered
for service on the outbreak of war, and his
letters home and to his friends revealed a
cheerful spirit. At the time the Adboukir
was torpedoed he was waiting his turn to
go on duty in the wireless room, and was
talking to Massey (who, as announced
last month, also lost his life), when the ship
was struck. The Chief Operator, Mr. Dansey
(the only one of the operators of the
Aboukir to be saved), spoke to Finlay
shortly before his death, and in a letter to
the deceased’s relatives he expressed his high
appreciation of Finlay's services,

UNIVERSITY OF MICHIGAN
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A Theory

By W. B. COLE.

HE following article, though not
dealing directly with any wireless
auhjm:t., discusses one of the funda-
mental principles on which modern wire-
| eas telegraphy is based, and in regard to
a very old story, so that it seems not out of
place to include this article in this magazine.

A few preliminary remarks and examples
cannot fail to be of interest to those who are
not familiar with the principle of Resonance,
and it will serve to lead up to the ** theory "
propounded at the end of this article.

Broadly speaking, every material body
will vibrate—and that most easily—at a
certain definite rate called ita natural period.
Lf impulses are given to it at exactly this rate
then the effect i3 cumulative, that ia, the
second impulse increases the effect derived
from the first, the third from the second, the
fourth from the third, and so on, just as a
little child by giving even feeble, but pro-
perly timed impulses can cause a heavy man
in a swing to oscillate violently in a short
time.

There are limits, of course, to the extent
to which the oscillations or awings can reach,
generally either the body becomes so agi-
tated that it breaks or the extra energy given
to it after & certain point is reached is disai-
pated in various ways. A well-known
example is the following acoustical experi-
ment—the natural tone (vibration number)
of a wineglass is noted. Someone with a
powerful voice now leans over the glass and
sings that same note strongly, when the effect
of the accumulation of impulses will often
cause the glass to break. The voice is
stated to be in resonance with the natural
period of the glass.

As suspension bridges have natural periods
of vibration, soldiers marching across them
are always ordered to break step, as there iz a
possibility of their regular impulses approxi-
mating to the natural periods of the bridges
and so cause damage. [ think it was Prof.
8. P. Thompson who suggested that it is
extremely likely that this phenomenon of
resonance might have been the cause of in-

explicable loases of veasels at sea where it was
known that they did not encounter bad
weather. One has only to assume that the
vessel broke her propeller or in some way
became unable to steer, and that she was
caught on broadside by a swell having a
ﬁl‘lﬂd equal to the natural period of the ship.

e ship would gradually oscillate more and
more until it would capaize.

Prof. Perry in his book * Steam Engines "
mentmml how the young engineer receiving

& complaint from a householder regarding
the excessive vibration of & certain room in
a house due to the traffic of a near railway
would contrive to give the room another
vibration number by moving slightly a
heavy piece of furniture—an easier solution
than making alterations to the railway track.

Sir Oliver Lodge tells in his book *' Sig-
nalling Across S8pace Without Wires ™ how a
certain stone at Stonehenge was found to be
sensitive to vibration, and consequently
warning notices were posted up forbidding
sudden noises to be made in its vicinity.
A military officer once disregarded this
warning and fired his pistol, whereupon the
whole mass, weighing several tons, fell to the
ground, and it had to be replaced at the
officer’s expense.

It might be mentioned in passing that
successful modern wireless telegraphy is
based upon this principle of resonance, but
In an electrical manner, for the aerial
suspended from the masta of a vessel can
oscillate electrically at & certain definite
period and will do so if the electrical impulses
of the same period are given to it. The
usual wave transmitted from the mercantile
vessels 18 that of 600 metres, which corre-
sponds to a frequency at the rate of half a
million impulsea per second. If this wave
radiated out from one aerial, strikes another
having the same period of half a million,
then the same phenomenon takes place—
energy 18 accumulated, and is accumu-
ated until it is sufficient to operate the

instruments in the wireless cabin to which
the aeral is connected. The total aerial is
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not only that seen above the decks of the
vessel, but it is carried down into the wire-
less cabin, where it can be electrically
lengthened or shortened by the manipula-
tion of suitable instrumenta by the operator.
It is his function to so change the len
until it is in resonance with the incoming
wave, when maximum effect is immediately
recorded on the instruments.

After this preliminary exposition and
these examples, the writer wishes to refer his
readers to the following passages in Holy
Scripture :

(1) Acts, vii. 22: " And Moses was learned
in all the wisdom of the Egyptians and was
mighty in words and in deeds.”

(2) Deut. xxxiv. 9: * And Joshua the
son of Nun was full of the apinit of wisdom ;
for Moses had laid his hands upon him."

Josh, vi.: This gives the account of the
preparation for and the fall of the city of
Jericho.

The chapter describes in detail how the
city was regularly compassed during the
week, and how on the seventh day when the
priests blew with the trumpets the people
shouted with a great shout and the wall of
the city fell flat.

In light of the above examples, it seems
quite clear to the writer that Moses, who
was learned in all the wisdom of the Egyp-
tians, im d to his successor Joshua the
knowledge of the principle of resonance, and
that Joshua discovering that the wall of
Jericho responded to a certain note made
use of this principle.

During the week he kept his men busy
walking round the city in order to kecp the
inhabitants within (verse 1). The Israelites
were strictly enjoined to maintain silence, so
that the priests who blew with the trumpets
might make the necessary acoustical experi-
ments, and to tune all their trumpets to the
same pitch. The seventh day all was
ready. The people completely encircled
the city and at a given signal the priests
blew with their trumpets, the people shouted,
the same note, and the effect of this choir of
40,000 men (Josh. iv. 13) caused the wall
to collapse.

N.B.—SBuffragettes are earnestly requested
not to make injudicious use of this important
phenomenon as the hands of the prophet have
not imparted to them the spirit of wisdom.

LIBRARY TABLE.

CCORDING to the new regulations
Aaet out by the International Con-

vention for the Safety of Life at Sea,
a printed copy of the code of urgent and
important signals must be placed in a
prominent position in the chart-room of
every ship. Messrs. James Brown & Son,
of Glasgow, the well-known nautical pub-
lishers, have just issued a set of signal cards
designed to meet these new requirements.
The signals, which are printed in clear type,
are divided into four sections: (1) urgent
and important signals; (2) general signals
with instructions ; (3) nationality signals;
(4) the Morse code of signals. They are
mounted on etrong boards with eyelet holes
either for hanging or pinning on the cabin
wall. Nothing more serviceable could be
devised. They are priced at 1s. each.
Messrs. Brown have also brought out a
handy folding chart of the Flags of all
Nations, supplemented with notes on flag
signalling and distress signals. Diagrams
are also included of the rigging and sails of
a ship. The whole is bound in a canvas
cover, and is published at the equally low
price of ls.

* TeLEgrarPEHO SEM Fio" (Wireless Tele-
graphy). By Ricardo Frederico de Lima.
Published by Officina Typographica
da Escola Gerson, Estrada Nova do
Engenho da Pedra 601, Rio.

Mr. Lima is instructor at the Marcom
School 1n Rio de Janeiro, and the text-book
on wireless which he has published will fill a
long-felt want in Portuguese-speaking coun-
tries, where there has hitherto been no ele-
mentary treatise on the subject. The Por-
tuguese or Brazmlian student desirous of
taking up wireless as a profession can find
in Mr. Lima’s book the ne explana-
tions and rules. The first chapters deal with
the elementary principles of electricity and
magnetism, followed by chapters treating
of the practical application of electricity
to wireless communication. The text is
made additionally clear by the diagrams
of the #-kw. and 13-kw. Marconi installa-
tions. De Forrest and Telefunken installa-
tions are also described. The usefulness of
the text-book ie enhanced by the transla-
tion into Portuguese of the international
regulations relating to wireless telegraphy.



Tex Wmerxss WoRrLD

607

COMPANY MEETINGS.

The Spanish and General Wireless
Trust, Limited.
third Ordinary General Meeting
of The Spanish and General Wireless
Trust, Ltd.,, was held at Marconi
House, Btrand, London, W.C., on October
23rd, Mr. Godfrey C. Isaacs, managing
director, presiding.

The Chairman, in moving the adoption
of the report and accounts, said the
past year had not been a very propitious
one for any financial transactions as would
normally come within the province of this
company's affairs, and therefore it had
done little or nothing in that direction. The
principal asseta of the company consist
of the shares held by the company in the
" Compania Nacional de Telegrafia sin
Hilos " of Spain. That company’s business
had certainly made some progress. The
receipts at the stations had shown quite an
appreciable increase, but they had not
increased to that extent which alone would
enable the company to work upon profitable
lines. The main source of revenue for that
undertaking would be from a telegraphic
business between Spain and other parts,
mainly internal, and the Capary Islands.
Unfortunately since the Spanish Government
had granted the concession under which
the Spanish company works, it had made
certain changes in legislation which had
materially impaired the value of the con-
cession granted to this company. Under
thoee circumstances resentations have
been put before the Spanish Government,
and he, Mr. Isaacs, went to Madnd to
personally take part in that work. He
was satisfied that the Spanish Government
appreciated the fact that it has very seriously
impaired the property which this compan
hE]]‘:lii'-l and haP thr:lg{t. the result wl:.mlﬁ
be that the Government would purchase
the stations held by the Compania Nacional
at 8 proper price, and pay them such other
compensation, in consequence of the harm
which had been done to the concession,
as should place the SBpanish and General
Wireless Trust in a fair intrinsic position.
That was to say, the compensation and price
to be paid to the Compania Nacional would,
he hoped, place it in the position of holding
its capital intact, in which case, of course,
the business which it would in future

conduct would require a very much smaller
capital than that which it had. Conse-
quently there would be some change, in
all probability, when the proper time came,
which would enable a wvery considerable
return of the original capital invested.

The service which was intended to be
opened up between this country and Spain
had been ready for some time, but in
consequence of the war it had been found
impossible to start that service.

The resolution was carried unanimously,
and the retiring director, Major 8. Flood-
Page, was re-elected.

¥ L *

The Amalgamated Wireless
(Australia) Co., Ltd.

The first annual general meeting of the
Amalgamated Wireless (Australasia), Ltd.,
was held at Sydney on August 27th last.

The Directors’ Report states that the
amalgamation of the Australasian Wireless
Company, Ltd., with the Australian branch
of Marconi’s Wireless Telegraph Company,
Ltd., London, was brought into operation
as from November 30th, 1912, so that the
actual working of the present company
extends over a period of nineteen months.

Shipa subsidies have increased from
£2,360 for the quarter ending March, 1913,
to £3,650 for the quarter ending June, 1914,
and traffic- receipts have increased from
£300 for the quarter ending SBeptember, 1913,
to £400 for the quarter ending June, 1914.
The company now controls under subsidy
agreements for fixed terms 75 passenger
and cargo vessels, and]the directors state
that no opportunity of securing the develop-
ment of new business iz being lost sight of.

From the net profit standing to the credit
of the profit and loss account, the directors
recommend the distribution of a dividend
of 4 per cent. on the capital of the company,
absorbing £5,600, passing £3,000 to patents
reserve account, and carrying the balance
of £16 7s. 8d. forward to next account.
The profit and loss account shows that the
groas profit from trading account, radio-
telegraphic traffic, ships subsidies, royalties,
etc., amounts to £29,344 bs., and after deduct-
ing all expenses (including depreciation)
amounting to £20,727 17s. 4d., there i8 a
net profit of £8,616 Ts. 8d.
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PERSONAL.

David Sarnoff, the Traffic Manager of the
Marconi Wireleas Telegraph Company of America,
is an interesting ity.

When first he applied for s position in the
Marconi Company. which at that time had ita
offices in William Street and not in the famous
Woolworth Building, he was told that the only
vacancy was amongst the staff of boy messengers,
But the applicant was mnot above taking the
humbler ition, for he trosted to hisa own merita
to make his way.

He was not long waiting. [t happened that the

On ODE OOCASON an urgent message
to despatch and no operator was available. This
was Barmnoff's opportunity. Already before enter-
ing the Marconi service he had acquired some know-
I of telegraphy, and volunteered to send the
message. Hesulta were satisfactory and the ** new
boy " made so favourable an impreesion that when,
a few weeks later, & vacanoy occurred he waa
sssignad to take the place of the operator whosa
poat he had temporarily filled. This was & good
step up and Barnoff made the most of it. He
gained permission to work in the Research Labora-
tory, spending most of his spare hours absorbed
in the atudy of the technical side of his work.

He waa found to be & relisble and seccurate
operator, and shortly afterwards was appointed to

o Marconi Btation at Biaconsett, Masa.  After
eighteen months’ service here he was transferred
to Bea Gate Btation, where he ultimately became
manager, An important ition for so young &
man, but resulta showed that the confidence of his
company had not been misplaced. Then he
was appointed operator to a sealing vessel and
made & long eruise in the Arctic in this capaaity.
At the conclusion of tho voyage he again took up
duties in New York, and when the famous Wana-
maker's store wirelesa station required a manager
hoe was detailed to take up the The new
dutiea gave him regular leisure hours, and thess
he &m oyed in attending night classes at the
Pratt Institute, Brooklyn, where he succcasfully
completed a special course of electrical engincering.

His pext promotion was to that of inspector,
and ultimately he became chief inapector. It
was then that he performed important servicea for
the Marconi Company when he took charge of the
initial tests of the direction-finder and the installa-
tion of wireleas on the Lackawanna Railroad.

Throughont his business career Mr. Barnoff had
shown great busineas instincts, and when the quea-
tion arose as to the appointment of & new contract
manager, the aforetime " boy messenger ™ was
selected to fill the Eut.. and there is no one who will
deny that David Barnoff deserves the success he
has schieved.

Captain Arthur Bray, of the Northern Wireless
Signal Company, Royal Engineers (I.F.), has
been promotsd to the rank of Major.

On November 4th the staff and students of the
City Bchoo! of Wireleas Telegraphy, Ltd.. Man-
chester, were entertained at supper by the FPrin-
cipal, Mr. J. R. Halliwell, at Sellers’ Restaurant,
Market Street. The after dinner toasts, the King

(Mr. Grooott), the Army and Navy (Mr. Halliwell),
the Btudents (Mr. Thomton, instructor), and
Mr. Halliwell and the S8chool (Mr. Jones, a stodent)
were duly honoured, and the party passed the
remainder of the evening at the Hi me,
where seats had been booked for the OrMmADOE,

P. A. Hitchcock (late Sergt. R.E.) has been
motad to be Becond-Lieutenant in the Northern

ireless Signal Ce., Reyal Engineers (T.F )

TRADE NOTES.

Thers is no lamp better adapted for Morse
signalling than the Stevens-Lyon Patent Belf-
Contained Portable Lamp. Ita flashes can be
distinotly read at & distance of eleven miles. 1t
has been desi on & scheme combining both
electric and oil fuel, for the signal itself ia electrie,
but the lamp includes also & separate oil reading
lamp. The whole apparatus is wonderfully com-
pact, and weighs about 6} lbs. It is fitted with a
standard Morse key, and supplied by Graham &
Latham, of Victoria Street, London, 5.W.

Mesars. Norris, Henty and Gardmers, Ltd., inform
us that the United States Government have modi-
fied the very stringent rules relating to the earrying
of inflammable oils on passenger vessels. The
prohibition will no longer hold good in cases where
gasolene or petroleum products are necessary for
the working of engines supplying power for auxiliary
lighting or wireless systems. As this type of power
pﬁnt is increasing in public favour, the action of
the United Btates Government in the matter will
have a direct influence on American maritime

trade.

M:]REE CODE CARD, showing Alphabet, Numerals,
Abbrevintions, ete , at a glance, Price 2d. post fres.—
ThE WirgLess Press, Lo, Marconi House, Strand, W.C.

NY BOOKS roviewed in the WimeLess Womop o
other magazines, will be forwarded per metum upon
receéipt of ramiitance covering erst of book and posiage.—
Tue WireLess Press, Lro., Marconl House, Strand, W.C.

EFF[EIEHC‘I" IN WIRELESS TELEGRAPHY.—The
Test Cards just published will be a valoable aid to all
students.—Sen advertisement page vi for full particulars.

EAR-BOOK OF WIRELESS TELEGRAFPHY AND
TELEPHOMNY, 1914, A few returned copies available,

otherwise oul of print. Price 3> post free.—Twe WiRELESS
Press, Lro.. Marconi House, Strand, W.C.

M.I.l-" OF THE WORLD, showing principal Wireless
Gtatiorns. Price 1/8 post fres. THe WirerLess Pmesa,

L¥o., Marconi Housa, Strand. W.C.

INAL DIGEST FOR WIRELESS STUDENTS.

First Edition. 3d. Second Edition, enlarged and im-
proved. Embracing Handbook, Complete Guide to Gov-
ernment Examination, Useful to Operators, 26 post free.
Wallssey gnd Wirral Chrondcle.— " Many usefuol litile
hifnts to Stadents are given, Also technical and mech
matiers inm recard to installations are fully treated in this
most useful Vade Mecam.” _
Birstingham Daily Posi.—"" Hints to Students preparing
for the Government ezamination for Wireless Operators.””
Eple Poblishers: Warnaser Seeciatity Co., 11, Leasows
Avenne, Wallasey, Cheshire.




