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“W/[T. R.E.”

An Account of the Work and Development of Field Wireless Sets with the
Armies in France.
By Capt. B. F. J. Schonland, O.B.E., R.E., late Staff Officer (Wireless)

1st Army, France,

HE pgreat war has seen

many marvellous adapta-

tons of man's ingenuity

and science as aids to vic-

tory. Scarcely a field of
knowledge but has had its quietly-won
resuls turned into martial channels,
their development hastened by the
pressing needs of the time. Science,
with all its brain power, all its facilities
for research, has had to turn from peace-
ful paths and to produce new tools for
warfare, on sea and land and in the air.
With such an adaptation of science and
engineering this series of articles has to
deal. The story of the work of feld
wireless sets in France is the story of an
entirely new development of the wire-
less art. A new development, because
though our armies were well equipped
with feld wireless sets before the war,
these sets were not of the kind used in
France, largely used that is. They were
used with our forces in Egypt, Pales-
tne, Salonika, Mesopo amia, East and
South-West Africa, when as sole means
of communication between units fight-

ing in desert or jungle, advancing
rapidly, moving constantly, they did in-
valuable work. In France the problem
was an entirely different one, and prior
to the war, the British Army possessed
no sets ca bIl: of solving it. Though in-
deed the prnl:llem that of communica-
tion in battle in trench warfare, could
hardly have been foreseen. How wireless
telegraphy solved it, and so successfully
that the number of trench wireless sets
can now be reckoned in thousands, the
following pages will show. I hope, too,
that the story of the W /T sections
R.E. working as part of the ordinary
and extraordinary communication of the
huge army in France, as part of the
Signal Service, will show that, thanks 0
the heroism and enthusiasm of the
operators, they contributed in no small
measure to the final victory

The wireless sets brought over to
France by the original Expeditionary
Force in August, 1914, numbered
about a dozen. They were 1} kilo-
watt sets mounted In lorries or in
limbered wagons, the latter for use with
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the cavalry. During the rapid move-
ments of the first few months these
stations did a cermin amount of good
work, but conditions were against their
employment to any great extent, as
moves were too rapid during the retreat
and subsequent advance from the
Marne. Once the opposing armies had
“dug themselves in" on the fronts that
changed so little for four years, these
sets were not used and they remained
inactive during the year 1915.

The advent of trench warfare, how-
ever, and the ever-increasing weight of
enemy artillery brought to bear on our
trenches, made the problem of main-
taining communication with our for-
ward troops very difficult.  The great
concentration of infantry and guns on a
front of attack complicated the scheme
of communications. Telephone and
telegraph “buzzer” lines had to be laid
everywhere, But once an enemy barrage
came down, telephone cables were sure
to be cut. T'rue, they could be laid along
the sides of communication trenches,
or buried in special trenches at might,
but even the latter expedient was not a
sure means of maintaining communica-
ticn. Thouzh the regulation depth was
increased from a foot to six, and even
eight feet, a direct hit from a Boche
“5.9" would cut the line.

During the latter part o the year
1915 those responsible for organising
the work of the Signal Service began to
look round for seme auxiliary method
of communicaticn, to carry back the
“5.0.58." of the fighting infantry.
Visual signalling by fag or lamp, they
had, and the finest visual signallers in
the world. But cover from enemy ob-
servation was not easy to find in that
shell-shattered land. The dust and
smoke of a barrage, too, was enough to
obscure any H'agw:ggmg or lamp—slg-
mllmg, while many a good visual “cir-

cuit” was useless owing to the morning
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mist, at a time when information was
all-important.

Many ideas were tried, some at a
later date than that which I am con-
sidering.  Carrier-pigeons, which did
good work while trench-warfare lasted,
though subject to many drawbacks,
message-carrying rockets, which were
never very successful, even messenger-
dogs! The infantry "“runner” always
used in the last extremity, was a brave
man, but often it cost him his life which
could ill be spared.

And then, about the end of 1915, it
was decided to try wireless sets. Pos-
sibly some success obtained by our Allies
the French led to this decision.  Cer-
tainly the enemy, from whom we were
never unwilling to adopt an idea, as he
from us, was not using anything but a
few pnwerfu] stations for his very long
rear communications. Before describing
the sets that were tried, [ will brieflv
indicate what was required of them
from a military and technical point of
view.

Wireless was required as a means of
communication between the headquar-
ters of battalions, brigades and divisions,
to supplement the telephone and tele-
graph in case of the failure of the last
two through lines being broken by shell-
fire or dificulr to lay. Later, as we
shall see, wireless was required to
supplement and even replace all “wire”
communications in the army, both in
the actual front line and in the area be-
hind the trenches. These wireless sets
were to transmit and receive orders and
reports during battle and to move for-
ward with our advancing troops. Clearly
the range required of them was not
great, varying from a thousand yards to
ten or twenty miles. The aerials used
had, however, to be as low and as incon-
spicuous as possible, sometimes merely
ground aerials, and the sets were to be
under conditions of working and screen-
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ing which did not make for efficiency.
Moreover, as they had to be quickly
dismantled and carried forward, every-
thing about the sets, masts, instruments,
accumulators, etc.,, had to be simple
and as small and light as possible. The
design and development of these short
range trench wireless sets with ther
special needs and peculiarities, can well
claim place as a new branch of wireless
engineering,

So in the spring of 1916 there came
out to France a number of small “boy-
scout” wireless sets, christened at
G.H.Q. Wireless Headquarters, the
“B.F" sets. History does not relate the
origin of this name, and though the suc-
ceeding years saw sets which better ful-
filled the conditions given above, the
“B.F" set is used to this day. Suitable
operators, most of them old Marconi
men, were cbtained from the infantry
and other sources, and after a period of
training, the B.F. sets had their bap-
tism of fire. They went into “action™
in the 1st Battle of the Somme, July
1st, 1g16. The map (Fig. 1) shows
the distribution of stations during one
phase of the battle. Time and again
these sets got “through” important mes-
sages when all other means of com-
munication failed. Some idea of the con-
ditions under which they worked may
be got from the station at Waterlot
Farm, on a rise in full view of
the enemy, and only about nine hun-
dred yards away from him. To keep
two hfteen-foot masts standing was al-
most impossible, and this station had to
use ground aerials (insulated cables laid
along the ground for a hundred yards).
Some very important messages were yet
despatched in this way, and enemy
counter-attacks broken as a result,

Lack of facilities for transport and
for charging of accumulators and many
minor difficulties which occurred were
natural with a new organisation, as yet

not fully equipped.  Opposition and
criticism, too, were not absent, but these
were to die away later. It was during
this Somme offensive that the poor
Corps wireless officer, struggling to keep
his sets going, with bad carborundum
crystals and accumulators which he
could not get charged, was daily asked
the facetious question: “Hullo, Sparks,
got any messages through?!” A re-
mark not calculated to help poor
“Sparks,” who, nevertheless, thanks to
the keenness of himself and his men,
eventually turned the tables on his inter-
locutor and—but I am anticipating.
However funny it was to some people
to see “Sparks” and his men wandering
about the trenches with their “gadgets,”
their portable boxes of wireless magic,
to the Huns at any rate they did not
scen in the least bit funny. In the
captured report on the Somme opera-
tions by General von Arnim, the report
in which he contrasted our excellent
hghting equipment with that of his own
troops, he particularly asked that small
portable trench wireless stations, such
as we had used, should be quickly pro-
vided for him.  That this was done
was evident to us a few months later,
when the now familiar Telefunken
trench-sets began “U-M"ing all along
the line. Imitation is the sincerest
form of flattery, and after the débur of
“W/T.R.E,” it was still the British
who kept the mastery of the Aether,
both in noveltv of idea and in general
efficiency of service,

The success first obtained on the
Somme was maintained in succeeding
operations and gradually prejudice and
opposition alike were won over. More
men and better equipment were pro-
vided, with correspondingly better re-
sults from wireless communication.
Schools were started during the winter
of 1916-1917 for Signal Service officers,
to give them some knowledge of the
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working conditions, possibilities and
needs of the sets. The number of sets
was increased by production in special
factories in England, and operators were
trained at depots in England and
France.  The need being recognised,
a staff of wireless experts at Woolwich
was busy investigating the trench wire-
less problem, and applying to it all that
modern wireless practice could suggest.
In particular that revolutionising in-
strument, the three-electrode valve, was
called in to help.

The barttles of 1g17; the German re-
tirement to the Hindenburg line, Vimy
Ridge and Arras, and the battle of
Ypres which culminated in the capture
of the Paschaendale ridge, all these
added to the laurels of the “W /T.R.E.”

Amongst  hundreds of cases of
heroism of the operators and invaluable
service to the fighting infantry, I can
only mention a few instances. In the
first battle of Arras, for example, prior
to the commencement of operations, the
second corps wireless section had sta-
tions erected near the front line in com-
munication with the 73rd Brigade Ad-
vanced H.Qrs. At 7 am. on April
15th one “B.F.” set was moved forward
to advanced Battalion H.Qrs. Only
visual signalling of doubtful reliability
existed until the trench set was estab-
lished. During the battle wvisual sig-
nalling became impossible and wireless
was relied upon to maintain communi-
cation. A large number of messages of
the utmost tactical ii.portance were
sent at critical periods of operations,
over an average distance of 8,000 yards.
Continuous communication was main-
tained in spite of heavy shellfire.

During this battle of Arras one of
the most important objectives was
peculiar hill crowned by the village of
Monchy-le-Preux.  This  hill com-
mands the country for miles around.
The possession of it was invaluable to

our artillery ohservers and a great loss
to the enemy. The hill and village on
top were captured in a rush, the Boche
retiring in disorder to the valley beyond.
Owing, however, to the speed of their
advance our troops were out of touch
with the higher command, and the guns
hehind them, Qut of touch, did I say?
What 1s this queer mast affair some sap-
pers are rigging up in the garden of
what was once a pretty cottage? Up
go the small steel masts in spite of the
shells streaming into the village, which
seemn determined to wipe out this and
every other cottage before many min-
utes are over. [he aerial up, it is not
long before they have installed their
tiny set in the cellar and are “through,”
Rg signals each way. Just in time, too,
for the Boche at the foot of the hill
show signs of a counter-attack. “(Get at
the guns, Sparks, get at the guns!™ And
“Sparks” bends to his key, like operator
on sinking ship.  “5.0.5. Barrage,
5.00.5. Barrage, 5.0.5. Barrage” pgoes
out on 350 metres for every battery ot
artillery behind to pick up. They do
pick it up. Within a minute the an-
swer comes as the shells whistle over-
head. The German counter-attack
withers away under our shelling, and
Monchy is saved. For several hours
afterwards the little set keeps the garri-
son in touch with the general and the
guns behind until a telephone line can
be laid. r

The third instance is concerned with
a continuous wave set. These sets were
introduced about the middle of 1917
and proved very successful, later designs
giving admirable results. The very low
and short aerials on which they would
work made it possible to instal them in
positions under enemy observation and
in very forward positions. They were
therefore utilised for directing artillery
hre from forward O.P.'s (Observation
Posts). (7o he continued.)
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Personalities in the Wireless World.

HE subject of our biography this month, Colonel Lyster
Fettplace Blandy, [.5.0., Royal Air Force, now in charge
of * Communications ™ at the Air Ministry, was educated at
Haileybury College and the Royal Military Academy, Wool-
wich. He was given a commission in the Royal Engineers in
March, 1895, and after passing ten years in Bermuda, the West
Indies, and Canada, engaged on work in connection with
submarine mining and coast defence search-lights, he returned to England. For
two years he was employed at Pembroke Dock, and from 1908 tw 1912 as
Inspector R.E. Stores at Woolwich.  During this period he had considerable
work to do with the held wireless sets which were being perfected at this
time for our Army.

From Woolwich Captain Blandy, as he then was, went to Aldershot at
the beginning of 1913 to command a small unit of 30 to 40 men, the Wireless
Signal Company which was destined to be the nucleus at General Headquarters
of Wireless in the Brivish Army if war should break out.  The only other
unit at that time was the Wireless Signal Squadron, a unit whose object in
life was to work with Cavalry and maintain wireless communication with
Headquarters.

On the outbreak of war Captain Blandy proceeded to France in charge
of an advance party to make the preliminary signal arrangements for G.H.Q.
Arriving at Le Cateau on August 13th, 1914, he supervised general Signal
work during the retreat, the advance to the Aisne, and the movement to the
Belgian frontier, and was shortly afterwards given charge of the wireless
communications of the army, being responsible for the development of these
up to July, 1917, when he was brought home to take charge, as Chief Experi-
mental Officer, of the Army Signals Experimental Establishment. On the
formation of the Royal Air Force in April, 1918, Colonel Blandy was
appointed Chief Experimental Officer of the R.A.F. Wireless Experimental
Establishment, and from there was transferred to his present post in the
Air Ministry.

Calonel Blandy has received the following decorations, besides being
mentioned in despatches, for his services during the war: —The D.5.0., the
French Legion of Honour, the Order of the Crown of Belgium, the Belgian
Croix de Guerre.
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The Theoryof Valve Rectification

By W. S. Barrell.

;'.n

NE of the many uses to

which the thermionic valve

is put is that of rectifica-

tion, and it is proposed

to outline the elementary
theory of this function, firstly, in the
case of the two-electrode or Fleming
valve, and, secondly, in the case of the
three-electrode valve,

To begin with, it should be borne in
mind that whichever type of wvalve is
being used the fundamental basis of its
operation is the same, for both depend,
for working, upon thermionic currents.

The nature of the phenomena in 1
valve will depend a great deal on the
degree of vacuum produced within the
tube, i.e., whether the valve is what is
popularly known as hard or soft, but in
what follows we shall only deal with
valves that have been well exhausted,
and are known as hard, the degree of
vacuum being about 10" mm. pressure
of mercury. In this class of tube the
current between the electrodes will be
strictly thermionic, the absence of gas
rendering the presence of positive ions
impossible.

Previous to the invention of the Lang-
muir pump it was generally ac-
cepted that unless gas was present in the
tube electronic emission could not take
place.  Langmuir was able to show,
however, that not only was the presence
of gas quite unnecessary for the emis-
sion of electrons but that this emission
was much more regular in hard tubes.
He further showed that it followed
definite laws, and formulated the equa-
tion for the emission from a filament
surrounded by a cylinder charged to any
given potential.
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[=14-65x 10 -6: (Vi)

where  I=current in amperes
I=length of cylinder
r=radius of cylinder

V =Potential of cylinder in

volts,
NATURE OF THERMIONIC
CURRENTS.
In any conductor there are pre-

sent minute negatively-charged particles
which are known as clectrons. If the
conductor be raised to a high tempera-
ture the activity of the electrons is con-
siderably increased and a number will
break through the surface layer. “1he
number of electrons which escape in
this manner per unit area of the conduc-
tor is proportional to the temperature of
the conductor and the material of which
it is made.

Professor Richardson has shown that
the number of electrons emitted per
sq. centimetre per second 18

N = aT ill T
where T is the absolute temperature of
the filament, @ and & are constants
depending upon the material, and
-t=1-?l:3.

Now these electrons are negative
charges of electricity each representing
10—** coulomb. If, then, no attractive
force be applied, these electrons will
return to their source, the filament, but,
on the other hand, it will readily be seen
that if a positively charged anode be
placed in the tube and the filament
raised to incandescence the electrons
will be attracted towards the anode and
absorbed by it.

We shall thus have a negative cur-
rent passing from the filament to the
anode, but not in the opposite direction.
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RECTIFICATION BY THE

FLEMING VALVE.
In order to simplify the study of valve

rectification it will be necessary to draw
what 15 known as the "“Characteristic
Curve of the Valve.” It has been

found that if the fAlament heating cur-
rent is kept constant and a wvarying
voltage applied to the anode we shall
get varying readings of current in the
anode circuit, the current variations de-
pending upon the variations in voltage.
We thus have our independent and de-
pendent variables and can plot a curve
with values of anode current as ordin-
ates and anode volts as abscissze.

There are several ways of connecting
up a circuit for curve drawing, and

perhaps the one most easily understood
s that shown in Fig. 1.

W

Fig. 1.

The hlament is lighted by a 4-volt
accumulator B, the series resistance R
being adjusted to give a current of
approximately 0-37 amp. H is a battery
of a few dry cells, and is so arranged
that in conjunction with the potentio-
meter P any voltage may be applied to
the anode, its value, either positive or
negative, with respect to the negative
end of the filament, being indicated by
the wvoltmeter V. A is a micro-
ammeter and serves to measure the
anode current.

It is advisable to break the volt-
meter circuit when reading the current
on the micro-ammeter A, but if the

THEORY OF VALVE RECTIFICATION

former be connected across the micro-
ammeter as well as across the battery
(i.e., if the upper lead be connected to
“x" instead of where shown) then the
foregoing proviso 15 absolutely neces-
sary, for with the voltmeter circuil
complete the instrument A will register
the current flowing through the wvolt-
mefer as well as that flowing through
the valve.

Qur circuit being all ready we will
proceed to take a series of readings.
Commencing with the potentiometer
slider at ¢ and closing the voltmeter cir-
cuit, the potential of the plate will be
indicated. If our instrument is of the
central zero type it will at once show
whether the plate potential is positive
or negative with respect to the filament.
Suppose the reading to be - 3, the cur-
rent flowing through A is then mea-
sured and will probably be zero. This
procedure should be repeated for differ-
ent positions of the slider P, say every
4 volt, up to the position where the
slider is at d. We shall thus have two
sets of readings—one the values of V,
the other the values of current I, and
plotting the former as absciss® and the
latter as ordinates we shall find that a
curve such as is shown in Fig. 2 is
given.

VA o8B c D

Fig. 2.
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T'he reader will at once notice that
the shape of this curve bears a striking
resemblance to the characteristic curve
of a carborundum crystal in that it may
be divided roughly into three parts, each
being almost a straight line, The slope
of the part AB is about the same as the
portion CD), BC being much steeper;
in the latter case d1/dV being obviously
much grearer,

In this, as in the case of the car-
borundum curve, it will be evident that
up to a certain point B an increase in
voltage V will cause but a small in-
crease in the current I, but if the same
increase of voltage be applied after this
point a greater increase in current will
follow. Apgain, after passing the point
C the current remains practically con-
stant, provided the filament current re-
mains uniform, or; in other words,
saturation has been arrived at.

In Fig. 3 is shown a two-electrode
valve connected to a simple receiving
circuit for the reception of spark sig-
nals (damped waves).

It will be seen that the plate and fila-
ment of the valve are connected across
the oscillating circuit, and that instead
of using a separate battery for the anode
potential the low tension accumulator
battery has been utilized. A potentio-
meter ¢ d of about 250 ohms is joined
across the cells, and the slider P allows
the potential of the plate to be adjusted
to the point B (see Fig. 2) which, as
we shall show, is the best position for
rectifying.

In order to state a definite case and
for ease in explanation we will assume
that the incoming wave gives a variation
of +1 and —1 velt, the position of the
potentiometer slldcr being adjusted to
give the plate a zero potential.  From
Fig. 4 it is seen that normally a current
of .02 micro-amps. will flow through the
telephones, producing a steady deflec-
tion. This is represented by Xa Fig.

WIRELESS

WORLD JULY, 1919

4. The positive half wave will increase
the plate potential to + 1 volts with a
consequent increase of current to 062
micro-amps. shown by X b. The nega-
tive half wave will, however, reduce
the anode potential to — 1 volts with a
reduction in plate current to 0001
micro-amps. This is represented by
X, b, A study of Fig. 4 will
show that the increase in plate cur-
rent due to the positive half waves
is greater than the decrease due
to the negative half waves and that the

\/

==
Fig. 3.
mean increase is equal to Xa, —Xa=Y.
This then 15 the current through the
'phones, and we may, for convenience,
say that the signal strength is equal to
Y. Now let us suppose that the ampli-
tude of the incoming wave is but one-
half of the previous example; this will
give a variation of only +-5 wvolt.
The positive half wave in this case will
increase the plate potential to +.5 with
a current increase from .02 to .2, and
the negative half waves will cause a re-
duction in current to .006, these two
current values being represented by ZZ!
and Z Z* respectively (Fig. 4). Taking

a, as the mean increase and a as the nor-
mal we have a signal strength in this
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case equal to W which is 1
shows that with one-half the amplitude
the signal strength is reduced to one-
Now 4/ 1=1 and in general

THEORY OF VALVE RECTIFICATION

Y. This

the signal strength is proportional 1o
the square of the amplitude of the in-
coming oscillations,
going the reader will at once appre-

From the fore-

0 5 /

X Z X

VoLrs
Fig. 4.
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ciate the enormous value of reaction and
high frequency magnification which in-
crease the amplitude of the waves
affecting the receiving aerial.

In connection with the characteris-
tic curve shown in Fig. 2 a very inter-
esting experiment can be made by plot-
ting the sensitivity curve on the same
paper.  T'he circuits needed for this
experiment can be arranged as shown in
Fig. 5 where the valve circuit is fun-
damentally the same as in Fig. 1 but
with the addition of a coupling coil L,
tuning condenser C, and telephone
transformer. A buzzer set B is also set
up and tuned to some convenient wave-
length. This latter should preferably
be arranged on a small board so that
the distance x between the two coils L
and L, can be easily varied. First of
all the wavelength of the valve circuit
15 tuned to that of the buzzer set by
means of the variable condenser C and
once Having the two circuits syntonized
the characteristic and sensitivity curves
may be plotted simultaneously. Com-
mencing with the potentiometer at c, as
already explained, the current through
A is read, these two readings giving the
first point on characteristic curve. An
additional reading has now to be taken.
Assuming the circuits in tune and the
buzzer working, the distance x between
coils . and L, is varied until the buzzer
signal i1s just audible. This distance is

0
ﬁ;] L
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carefully measured and plotted as the
ordinate against voltage V as the abscissa
and gives us the first point on the
sensitivity curve. Thus for every pos-
tion of the slider P along the potentio-
meter cd a reading of the current
through A is taken and also of the dis-
tance x between the coils L and ... 1
plotted against V' provides the charac-
teristic curve, and x against V the sen-
Sitivity curve.

Fig. 6 shows these two curves plotted
on the same paper. From the sensit-
vity curve we see that there are two
points on the characteristic curve which
give the strongest signals, one being at
the lower und the other at the upper
bend. This is as might be expected
because the two bends are about the
same, the difference in actual working
being that if the upper bend 15 used
there will be a reduction in anode cur-
rent for each signal instead of an in-
crease as when working at the lower
bend. It should further be noted that
the sensitivity of the particular valve
from which this curve was plotted is
slightly greater at the upper bend.
About the middle of the curve the sen-
sitivity is at 2 minimum, this point being
known as the “Balance point.” Certain
precautions such as screening are neces-
sary in performing this experiment in or-
der to prevent direct action from the
buzzer on to the telephone transformer,

|
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etc., with consequent faulty readings. It
should also be remembered that the coils
L and L, must always be strictly paral-
lel to each other throughout the test
It is possible to perform the experiment
by rotating the coil L, instead of in-
creasing or decreasing its distance from
L, and noting the angle through which
the coil i5 turned. This method, how-
ever, is rather elaborate, and the distance
method is, at any rate for the student,
to be recommended.

OF VALVE RECTIFICATION

It was stated above that the distance
between the buzzer and valve set was
varied until signals were just audible.
As a matter of fact any strength of sig-
nal will do equally well, provided this
same signal strength s maintgined
throughout the experiment, and as it is
very difficult to estimate strengths
accurately it is much better to arrange
the distance so that signals are just on
the vanishing point.

(To be continued.)

PLate CupreNT
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Fig. 6.

186



g]l[l|HIII||l||[||Il|I|||||i||HlillIIlHIII||||H|l||||]l|||||I|II|I.||||iH|||i=l|||IHIIIIlIIIH__'Ig‘
= Digest of Wireless Literature
ﬁ

[T

T T T AT

HIGH FREQUENCY
ALTERNATORS,

By M. Larour.
Abstract of Paper read before
Société Internationale des
Electriciens,

OR several years it has been

possible to construct on a com-

mercial scale high power alter-

nators (ie., of larger size than

100 kw.) of which the natural

uency corresponds to that of the

electrical oscillations in wireless aerials.

It has thus been possible to excite these

aerials directlv by the alternators with-

out the complications of any species of

transformation, and with all the advan-

tages of transmission by undamped
oscillations,

It is proposed to discuss in the follow-
ing pages the different types of machine
which are available for the generation
of high frequency currents; but not the
means whereby it is possible to increase
the frequency of the current outside the
alternator, by means of doubling or
tripling transformers. This discussion is
limited solely to these types of alterna-
tor which yield directly, without any
external apparatus, the frequency neces-
sary for the excitation of radio-tele-
graphic aerials,

The various arrangements may be
classified as follows : —

1. Machines in cascade,

2. Internally-cascaded machines,

3. Homopolar disc machines,

4. Variable reluctance alternators,

5. Alternators utilising part only of

the armature periphery.
1. MACHINES IN CASCADE.
In 1904 machines had been con-

the

structed giving a frequency of 10,00C
periods per second; and in particular
Lamme had presented a paper to the
American [Institute of Electrical En-
gineers® pgiving specifications of a
homopolar machine with an output of
several kw., at 10,000 e using only a
relatively moderate peripheral speed.

The production of a frequency of
the order of 80,000 periods appeared to
be hardly possible without the employ-
ment of some special arrangement,
such as the connection of several
machines in cascade.

Figure 1 indicates one such arrange-
ment.  For example take four machines
A, B A, B;: A, B,; A, B,, having
the same number of poles and mounted

ma-&m

Bi| |Be| [Ba

= = —

Aq

S

A1 [Aql [Ay |A4
Fig. 1.

upon the same shaft. The stators and
rotors of these machines carry wind-
ings which we may take as being two-
phase. The first machine A, B,, is
excited by direct current in A, and
yields two-phase currents of frequency
/ from the winding B,. These cur-
rents of frequency=f are collected’
from B, by means of slip rings (not
shown in the higure) and excite the two-
phase windings on the inductor A, of

*B. G. Lamme, Trans. American Instilute of
Electrical Engineers, 21, p. 405 (1g04).
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the machine A, B,, so that the result-
ing rotating held revolves in the oppo-
site direction to the rotation of the
shaft. Two-phase currents of frequency
2f are thus set up in B,. 'These
are utilised for supplying the inductor
A, of the machine A; B, producing a
field rotating in the opposite direction
to the shaft. The currents set up in B,
have thus a frequency of 3/. Finally
these currents of frequency 3/ serve to
excite the windings of A, of the
machine A, B,. A current of fre-
quency 4f is thus obtained in B, which
supplies the aeral,

Thus the frequency may be multi-
plied indefinitely by increasing the num-
ber of machines, With n machines a
current of frequency n/ would be ob-
tained, / being the natural frequency of
each machine,

It is possible to remove the complica-
tion of the slip rings between the suc-
cessive circuits, as well as the slip rings
on B,, by making the fixed and moving
parts (stators and rotors) serve alter-
_nately as fields and armatures. Referring
to the hgure it is merely necessary that
A, B,, A, and B, should serve as fields,
and B, A , B, A, as armatures. The
connection between the machines could
be made through condensers in order to
annul the effective reactance of the
windings. In 1912 M. Bethenod con-
structed the first high frequency alter-
nator based on the principle shown in
Figure 1. In this experimental alterna-
tor, each elementary machine had a
fundamental frequency of 6,000 cycles.

An output of the order of 1 kw. in
the aerial was obrained at 4 x booo=
24,000 cycles per second.

This system of machines in cascade
shows particular advantages for very
high powers. For example, supposing
that it is desired to obtain 500 kw. in
the aerial at a frequency of 15,000
Two groups of machines may be

OF WIRELESS LITERATURE

each comprising two r.]erm:mar}r ma-
chines designed to give 250 kw. at
7,500 cycles per second. Putting these
in cascade, the two groups would yield
500 kw. at 15,000 = . Alternatively
three groups would be possible each
comprising two clementary machines
designed for 166 kw. at §,000 cycles.
Putting these in cascade, the three groups
would yield 500 kw, at 15,000 periods.

2, INTERNALLY-CASCADED
MACHINES.

In 1893 M. Boucherot enunciated
the following theorem®

“In a suitable alternator with alter-
nate poles of opposite polarity, the
armature system 15 the seat of an
E.M.F. and a current represented by an
infinite series of odd terms of the Fourie
series; and the inductor the seat of an
E.ML.F. and a current represented by an

infinite series of even terms of the
Fourier series.”

¥
X

Fig. 2.

The alternator due w M. Gold-
schmidt, represented diagrammatically
in Figure 2 was the practical outcome
in 1907 of the ideas put forward by M.
Boucherot in 1893. The stator and
rotor of the high frequency single-phase

*Luml'!'re-'ﬁhtl‘rh‘.lﬂf, March 25th, 18g3, p. 554.
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alternator of the Goldschmidt type are
indicated in the figure by S. and R. In
this alternator the odd multple fre-
quencies f and 3f are set up in the rotor
and the even multiple frequencies 2/
and 4/ in the stator, this last frequency
4/ becomes the output frequency. The
rotor circuit is closed by a system of in-
ductance and capacities so that it is in
resonance for the two frequencies / and
3/—the branch I¢ forming a short
circuit for the frequency f, and the con-
denser C, combined with the rotor in-
ductance tuning to the frequency 3/.
In the stator circuit, which is excited by
a continuous current through the pro-
tective choke A, is arranged the system
of inductances and capacities 7 ¢/, C',
C,' to tune the stator to the frequencies
2f and 4/. The capacity C, repre-
sents the aerial capacity.

The current of frequency f set up in’

the rotor gives rise to an alternating
magnetic field, which may be resolved
into two rotating fields of half the
strength. One of these rotating fields
15 turning in the same direction as the
movement of the rotor at the frequency
f/ and thus sets up a current of fre-
quency 2f in the stator, in a similar
manner to the separate machines in cas-
cade. The current of frequency 2/
gives rise to an alternating magnctic
field, which may in turn be resolved
into two rotating fields one of which
revolves in the opposite direction to the
shaft and rotor. This sets up a current
of frequency 3/ in the rotor. The cur-
rent of frequency 3/ similarly sets up a
current of 4/ frequency in the stator,
In effect the machine Figure 2 repre-
sents in a single machine the summation

of the four cascaded machines of

Figure 1.

3 HOMOPOLAR DISC
MACHINES.

T'he homopolar machines with rotat-

JULY, 1gug

ing iron disc do not carry any windings
upon the moving part. This is an im-
portant advantage when high peripheral
speeds are considered. This type of
machine has been employed for some
ume to obtain high frequencies. M.
Thury between 1893 and 1900 con-
structed a number of homopolar
machines for 10,000 == frequency. One
of these exhibited in 1896 had a rotat-
ing inductor with 200 polar projections
revolving at 3,000 r.p.m. for a frequency
of 10,000. At this frequency the out-
put was 3 — 4 kw, with an open-circuit
voltage of 150 volts.

In 1904, M. Lamme constructed a
similar machine, but using for the first
time specially thin laminations (0.075
mm. thick). The diameter of the in-
ductor was 62 cms., the speed 2,000
r.p.m. and peripheral speed 100 metres
per second.

M. Alexanderson has constructed
homopolar machines with a disc form to
allow of peripheral speeds higher than
200-300 m/sec.  Figure 3 indicates
an alternator of this type. The coil B
provides the exciting field which tra-
verses the disc A and the polar lamina-

Fig. 3.

tions C., The windage losses are re-
duced by filling in the spaces between
the polar projections with non-magnetic
material. In later forms these fillings
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of non-magnetic metal are joined to-
gether to form a damping system. In
these machines the hysteresis losses are
higher than in the ordinary type of
alternator with alternate poles.

4. VARIABLE RELUCTANCE
ALTERNATORS.

An early form of variable-reluctance
alternator is shown in Figure 4. It
comprises an excitation winding on the
stator which constitutes at the same
rime the working winding by introduc-
ing the choking coil shown in the figure.
When the rotor teeth are opposite the
stator the flux is a maximum through
the stator teeth; when the spaces are

B L
—|I‘|—-——fm'm'*

Fig- 4.

opposite the stator teeth the flux is a
minimum. An E.M.F. is thus obtained,
having the same frequency as that of a
homopolar machine with the same num-
ber of teeth on the rotor. The rotor
must be laminated as the Aux is van-
able,

For high frequencies the rotor teeth
are small and close together, and the

effective fAux variations are small
compared with the total flux. Fur-
ther, the flux in the rotor teeth

changes its direction for each pole pitch
passed over so that the losses in the rotor
should be larger than in the stator. The
output of the variable impedance ma-
chine is much less than that of the
homopolar machine in which the rotor
polar projections are always traversed in
the same direction by the main flux.
The variable impedance machine may
equally be made of the homopolar form.
In this case the central exciting wind-
ing is traversed by a wvariable fux
depending upon the relative position of
the rotor and stator teeth exactly as in
Figure 4.
continued. )

s lopical Piess Agency
The Wireless Telephony Apparatus in use at Marconi House during the recent Demonstration.

(See page 199.)
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S A e AN
NOMENCLATURE IN WIRE- tion, that valves with two, four and five
. electrodes should be respectively styled

LESS TELEGRAPHY. “diode,” “tetrode” and “pentode.” Now,
OUBTLESS owing to although we think these names are

the rapidity with which
the art has developed little
attention has been devoted
to the gquestion of suitable
names for wireless telegraph apparatus,
phenomena and processes. The Army,
the Navy, the Air Force, prwate manu-
facturers and private experimenters have
durlng the past four years been engaged
in inventing, developing and pcrt'e-:tmg
wireless appliances with the primary
object of beating the common enemy,
and their creations have been hurried off
to their respective spheres of usefulness
without formal christening.  This is
especially true of valves, for which there
has been such an enormous and urgent
demand. Now, however, that the
world has time to breathe, it certainly
is desirable, before we go any further,
to make an attempt to select and
standardise the names of certain parts
of the modern wireless installations,
more especially on the receiving side and
in connection with thermionic valves.

The indefatigable Dr. W, H. Eccles,
has given this idea a wvery busi-
ness-like fillip with his suggestive article
which appeared in The Electrician for
April 18th, 25th, and May 2nd; indeed,
there is evidence that it was in his mind
as far back as 1917, for in his article on
Ionic Valves (Year Book of Wireless
Telegraphy and Telephony, 1917), he
devoted a certain amount of space to
it.  Dr. Eccles now suggests that “a
vacuous space containing three elec-
trodes™ shall be called a “tri-electrode”
or “triode,” and following up the no-

excellent and quite suitable for use in
“valve” literature or in text-books we
do not believe that they will win popu-
larity amongst wireless engineers and
operators, that is, amongst the men who
have to handle and use valves. They
are really too academic and refined to
become familiar, and one must remem-
ber, too, that there are sull certain dif-
hiculties opposing their use. Dr. Eccles
himself refers to these, It seems to us
a better plan to distinguish the various
valves by names indicative of their usual
functions in radm-w-nrk “two-elec-
trode high power” and “‘two-electrnde
low power” (for rectification), “‘three-
electrode high power™ (for wire-
less transmission), “three-electrode low
power” (for recrifying and amplifying
received currents) and so on. Such
words, coupled with the names of the
men associated with particular forms of
valves, Fleming, Round, etc., should
prove far more attractive and handy.
The standardisation of names does not
necessarily ~all for extreme refinement
of word-building,

Mr. J. Scott-"Taggart in a letter to
The Electrician, makes the pertinent
suggestion that the “high-tension™ bat-
tery would be more correctly described
as the plate or anode battery. In
earlier days, when the plate battery had
a p. d. of some 200 volts the former
name was quite appropriate, but now
that we work with voltages ranging
from 4 to 50 volts it has become a mis-
nomer; “plate battery™ whether in any
specific case a separate battery or the
filament battery is used, seems to cover
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all requirements. T'he use of “cathode
battery” follows as a matter of course,

PROGRESS OF WIRELESS
TELEGRAPHY.

In our April number we published a
letter from Mr. Godfrey C. Isaacs to
The Electrician in which he defends
British enterprise and invention against
the insinuation that they have contri-
buted but little to the development of
wireless work. This letter elicited the
following from Mr. Lee de Forest: —

(Electrician, May 2nd, 1919.)

Sir: In your issue of March 7th you
publish a letter from Godfrey C. Isaacs.
He makes therein two statements which
are so astonishing that [ must ask fur-
ther elucidation thereof.

First: Why does he now for the
first time intimate a distinction between
“the three electrode wvalve” and the
Fleming invention? Woe have always
been taught by the Marconi writers that
they were the same,

Second: Why would not “all the
developments of the three electrode-
valve” have been possible “without Dr.
Fleming's great invention,” since both
are clearly and admittedly direct
developments from the “Edison effect”
lamp?

Third: By what warranty of truth,
or fact, is the “Poulsen arc” continuous-
wave system, which has transmitted
messages over the record distance of
12,000 miles a “Marconi” (whatever
that is) developed entirely in this coun-
try by Marconi himself, with the assist-
ance of British engineers?

The technical world knows to-day
that the arc was Poulsen’s invention,
developed to commercial high power by
C. F. Elwell and Fuller, both American
engineers, and rather recently “adopted”
by the Marconi Company to replace
their obsolete spark system; now Alex-
anderson’s high-frequency  generator,

with his magnetic ampliher and the
audion modulator, 15 being adopted for
the “Marconi” trans-Atlantic telephone
“press service.” But this letter of Mr.
[saacs is the first attempt [ have yet seen
to specitically claim “the long-distance
continuous wave system’™ as an actual
Marconi invention or development. [
believe vour readers are entitled to fur-
ther elucidation.—I am, &c.,

Lee pE FomesrT,

New York, April 7th, 1919,

Mr. Isaacs’ reply is as follows : —

(Electrician, May 1gth, 1919.)

Sir: I have read Mr. Lee de Forest's
letter published in your issue of the 2nd
instant. He would appear to be
strikingly ignorant of the past history
and present developments of wireless
telegraphy. His letter is so full of in-
accuracies that I have neither the time
nor the inclination to correct them,
eXCcept upon one point.

The Committee of eminent scien-
tists appointed by the Postmaster-
General in 1913, and which sat under
the presidency of the late Lord Parker
“to consider and report on the merits
of the existing systems of long-distance
wireless telegraphy™ reported that

“The only continuous high-frequency
generator we have yet seen tried with
success over long distances is the
Marconi  continuous  high-frequency
machine. . . . "

It was this system, erected at the
Carnarvon Wireless Station, which has
proved itself able successfully to trans-
mit messages to Sydney, Australia. No
Poulsen are, or any other arc, had any-
thing whatsoever to do with this world's
;::::c:-rd in wireless telegraphy.—1 am,

C.y
Marconi's Wireless Telegraph Co. I.td.,

Goorrey C. Isaacs,
Managing Director.
London, May s, 1919.

192



THE WIRELESS WORLD

WIRELESS TELEPHONY AND
AIRCRAFT.

A short article under this heading
which we published in our May num-
ber has resulted in a letter from Mr.
E. Sahnow, Ex-Wireless operator,
R.AF,, who says:—

“Everybody knows that the Wireless
‘T'elephone was invented and even per-
fected to a certain degree before the
commencement of hostilities by the
Marconi Co., but surely it is realised
that its perfection and installation as
applied to aircraft is solely the work of
the R.A.F. experts,

The daily press were quite correct
when they credited the R.A.F. with
having perfected Radio Telephony be-
tween ground and aircraft and wice
versa, even though it may have been
found necessary to encroach on previous
discoveries (owing to the urgency of the
situation) of the Marconi Co., in order
to do so.

May I also ask, with reference to
your statement ° that the ability of the
operator to hear messages in spite of the
deafening noise of the engine is chiefly
due to a2 modification of the Fleming
Valve and its circuits as worked out by
a Marconi Engineer,” whether the said
engineer was, albeit a Marconi man, in
or engaged with the R.AF.?

No one would wish to discredit the
Marconi Co.’s splendid work during the
past years, but why do I so constantly
see articles which lead one to believe
that without the Marconi Co., the wire-
less of the world could not be carried
on? Is it merely an ingenious advertis-
ing device or is there really some cause
for grievance?

Take all the credit due to you by all
means but please do not try to lower
the prestige of that most excellent body
of men, the Wireless R.A.F.”

When we wrote the article to which
our correspondent objects our desire

JULY, 1919

was simply to put on record actual
facts, not with a view to advertising for
any company or discrediting the R.A.F.
We should do the same if it were a
similar point at issue between any two

nizations or inventors. We said
that the general tendency of the press
had been such as to lead the public to
believe that the Royal Air Force had
invented and perfected the art of wire-
less telephony, and we gave our
reasons, with which our mrrespondtnt
apparently agrees, for stating that such
a belief is erroneous. We admitted
freely that improvements and refine-
ments in wireless telephone apparatus
as carried on aircraft had been made
possible by actual war experience and
indicated that what remained for the
R.A.F. to do was the adaptation of the
apparatus to the special conditions
which arose when it had to be fitted to
aeroplanes, If Mr. Sahnow admits that
in perfecting the adaptation of wireless
telephony to aircraft it was found neces-
sary to encroach on previous discoveries,
then he concedes our point and in no
way 15 any discredit reflected upon the
R.A.F,

The first wireless telephony set used
in this country in connection with air-
craft was produced by a Marconi en-
gineer, using Marconi circuits and
valves. This was worked out in the
summer of 1915 and priority over all
other experimenters can be claimed
for ir.

We do not think that our readers will
share in Mr. Sahnow’s insinuation that
we have tried to lower the prestige of
the R.A.F.; indeed, the appointment of
an ex-officer of that Force as our Avia-
tion Wireless Correspondent, goes a
long way in support of our plea of “not
guiley.” Mr. Sahnow's esgrit de corps
is most commendable, but we feel that
in writing his letter he has been in-
Auenced more by feelings than by facts.
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An Alternative to “Fleming’s Rule” §
By A. Benjamin. é-

I

S A L

1" was whilst attending a course ot

lectures at the Military School of

Electric Lighting, Gosport, that it

occurred to the writer that it would

be an advantage to have a more
facile rule than Fleming's for determin-
ing the relation between lines of force,
motion of a conductor, and direction
of current. Necessity proved the mo-
ther of invention, for sitting in cramped
desks is not conducive to the easy per-
formance of the digital gymnastics de-
manded by Professor Fleming's other-
wise excellent rule.

The following rule will, I think,
prove easy to remember and apply.

GENERATOR RULE.

Let the direction of lines of force
when passing from left to right, as in
Fig. 1, (i.e., the same direction as that
of handwriting) be called the *positive”
direction; and the opposite direction
“negative,” as in Fig. 2.

Fig. 1.

Let the clockwise rotation of the
rectangular conductor in Fig. 1 be
called the “positive” direction of mo-
tion, and the anti-clockwise rotation, as
in Fig. 2, “negative.”

Further, let the clockwise direction
of the current round the conductor, as
in Fig. 1, be termed “positive,” and the
reverse  direction, as in Fig. 3,
“negative.”

Then, given any two factors, the
third may be determined by applying
the algebraic rule of multiplication or
division, namely, that

(a) Two positives yield a positive,

(b) Two negatives yield a positive,

(c) A positive and a negative yield

a negative.
Thus, in Fig. 1, we have

Lines of Force = plus,

Motion of Conductor = plus,

Therefore, Direction of
Current = plus,

(or clockwise as indicated).

WMimus & Minus cve Plus

Fig. z.

In Figure 2 we have
Lines of Force = minus,
Motion of Conductor =minus,
Therefore, Current = plus,

(i.e., still clockwise).

In Figure 3 we have
Lines of Force = plus,
Motion of Conductor  =minus,
Therefore, Current = miinus,

(or anti-clockwise),

Fig. 3.
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The rule can quite easily be applied
to a sunple straight conductor in a mag-
netic field by imagining this conductor
tv be either the left or right arm of
the rotating rectangle in the first three
ngures.

Thus, in Fig 4, if we are given
the polarity of the magnets, and are

A

- —
- -

N (it | H)s

PLus ¢t Pus et Fluuf ﬂﬂml Mewis cve Mirus

B
Fig. 4.

told that AB is moving downwards,
then, if we think of AB as the lejt arm
of the rectangle, we have positive lines
of force with negative (anti-clockwise)
motion of conductor, producing wega-
tive direction of current, which, in

WORLD JULY, g

AB, 15 from A wo B. If we had
imagined AB to be the right arm of
the rotating conductor, we should still
have as the result the current flowing
from A to B,

[f the poles are oblique, instead of
horizontal, or are even vertically one
above the other, it is quite simple to
imagine (without actually performing
the contortion) the body turned so that
the left hand coincides with the upper
pole,

In the above illustrations, we have
taken lines of force and motion of con-
ductor as the two factors given in each
case, but if any two factors be given,
the third may be deduced by the above
rule,

MOTOR RULE.

For a motor, instead of using the left-
hand rule, simply reverse the answers
given by the above generator rule,

Pncin

Topical Press

The wireless operator on R.34, the world’s largest airship.
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5 stated in our April 1ssue, wire-
less telephonic communi-
cation was established for
the first time between
Ireland and America in
March last, and we are now able to
give particulars of this most interesting
and important experiment.

The objects of the test were to prove
that with a combination of the oscillat-
ing valve transmitter and the modern
Marconi type of valve receiver only
quite a small amount of power is re-
quired to transmit either telegraphic or
telephonic messages across the Atlan-
tic,c, and also to obtain some data
as to what power would be required,

LELECLEEEEE LR
Transatlantic Wireless Telephony

LECRRRRER R PEEEERREREREELEEETTRRETYAS

||1i[||I:!IIIl:|F

|

using these modern methods, for con-
tinuous commercial operation over such
a range. Both objects were successfully
attained.

In these experiments communication
was attempted in one direction only, the
sending apparatus being installed at
Ballybunion, Co. Kerry, Ireland, and
the receiver at Louisburg, Cape Breton,
Nova Scouna.

At HBallybunion a portable petrol
motor was used as prime mover to drive
an electric generator, which supplied
approximately 2.5 kilowatts at 12,000
volts to the oscillating valves, The
valves employed were of the pattern
designed by the Marconi Company, and
known as Type M.T.1, and two of

-
-

s st

T n

Ballybumwion Wireless Station.
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these were used in parallel as oscillation
generators. For speech transmission a
third valve was used to vary the input
to the oscillators in accordance with the
microphone currents produced by the
voice.

With the power input above stated,
the aerial current registered was sixteen
amperes at a wave length of 3,800
metres.

The aerial was of umbrella form
supported at the centre by a mast 500
feet in height. At the receiving station
in Louisburg a T'ype §§ receiver was in-
stalled. As our readers will probably
remember, this type of receiver was
illustrated and described in the March
issue of THe WireLess WorLp. After
a few preliminary tests to London and
Chelmsford, a regular daily programme
extending over ten or twelve days was
sent from Ballybunion, all these pro-
grammes being duly I'ECl:I'in"l:d at Louis-

JULY, 1919
burg. At this distance of 1,800 miles
the speech was of sufhcient strength to
be casily understood, provided interfer-
ence from spark stations was not too

great,

It is interesting to note that the
strength of speech from Ballybunion at
Chelmsford, about 500 miles away, was
such that the signals were clearly
audible on a “frame” aerial only six
feet square, using the Type 55 receiver.

Besides  speech, continuous wave
Morse signals were also transmitted
from Ballybunion, and these signals
were reported as “strong” at Louis-
burg.

As the tests proceeded it was recog-
nized that 1o obtain reliable telephonic
communication over the range through
any probable interference, increased
power was desirable, and as a more
powerful engine was not immediately

IThe transmilling apparatus by means of which Wireless Telephony between Ballybumion

(Ireland) and Nova

Scotia was accomplished,
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available, the experiments were tem-
porarily discontinued. It should be
clearly recognized that there was no-
.thing in the nature of a “freak™ in con-
nection with these tests.  Every pro-
gramme over the whole period of the
trials was received, and the whole of
the transmission was done during hours
of daylight, generally between 10 a.m,
and 1 p.m. GM.T. As these experi-
ments mark a definite stepping stone in

the history of wireless communication,
we take this opportunity of placing on
record the names of the engineers who
were directly concerned in successfully
carrying out the tests. These were
Mr. W. T. Ditcham, who was re-
sponsible for designing and installing
the transmitting circuits at Ballybunion,
and Mr. W, ]. Picken, who was in
charge of the receiving apparatus at
L.ouisburg.

THE TRANSMISSION OF SPEECH BY LIGHT.

PAPER on the above subject

was read by Dr. A. O,

Rankine before the Physi-

cal Society of London on

May gth, describing the

results of cxperiments carried out at

University College, London, at the re-

quest of the Admiralty Board of Inven-
vion and Research.

The paper was concerned chiefly
with the manner in which it is possible
to produce a beam of light fluctuating
in  accordance with speech sounds.
The electrical conductivity of a sele-
nium cell varies with the intensity of
the light falling on it, so that by con-
necting the cell in series with a battery
and a telephone receiver, the fluctuating
beam of light from the transmitter can
be reconverted back into sound waves.
At the transmitter two main possibili-
ties are open; to control the source of
light by the speech or to effect the con-
trol of the beam from a steady source.
For the latter method the speech is
caused to interrupt the light with the
proper periodicity and amplitude, after
it has left the source.

In the experiments described, the sun
was generally used as source of lighe,
although an arc lamp was sometimes
cmployed. The method consists in
interposing a fixed grid into the beam of

light to cut it up into narrow bands.
The grid is mounted close upon a lens
which focusses the source upon a small
concave mirror. This mirror is at-
tached to a small lever controlled by the
diaphragm of a phonograph sound-box,
into the trumpet of which the speaker’s
voice is directed. The beam of light
from this mirror is directed through a
second lens and grid system, similar to
the first, and thence on to the receiving

station. When sound waves fall on
the diaphragm the small mirror is
thrown into wibration. This causes

the image of the first grid to move
about over the second grid. When the
dark and light bands of this image coin-
cide with the bars and spaces of the
second grid the maximum strength of
light beam passes to the receiver. When,
however, the vibration of the mirror
caused by the speaker’s voice causes the
image to move, the amount of light
passing through the second grid will be
correspondingly wvaried, since the grid
and image no longer coincide,

In the present form of the apparatus
lenses (and grids) about 7 inches dia-
meter are employed, and the bars and
spaces of the grids are each L/ wide,
A speaking range of 11 miles has been
easily covered, while the articulation at
the receiver is remarkably good.
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N May 27th a very in-
teresting demonstration of
wireless  telephony  and
direction-hnding by wire-
less was given by Mar-
coni's Wireless Telegraph Co. Ltd., to
representatives of the Press, the appara-
tus employed being that which has been
specially designed for pack or wheeled
transport. At Broomheld, a village near
the Marconi Works at Chelmsford, a
field wireless telephone was erected,
consisting of a standard set arranged as
a combined telephone and telegraph
station. The guaranteed range of this

- L R e

Field Wireless Telephony and
Direction-Finding.
An Account of a recent successful [Demonstration.

SUNTEO e

M

apparatus for telephony is 60 miles over
normal flat country; for telegraphy |:|:.r
the “tonic train”” method 100 miles, and
for telegraphy by C.W. transmission
200 miles. Under favourable circum-
stances all these ranges can be approxi-
mately doubled. The whole station
can be erected in 10 minutes by six
men, though it is possible for two men
to erect and work it. The masts are of
steel, 30 feet high and support a single
horizontal aerial, and the “earth”™
simply  consists of metal gauze laid
directly on the ground. The prime
mover (Fig. 1 left hand) is a two-

Fig. 1.

The pack sel arranged for charging accummlators,
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Frg.
The portable wiveless telephone transmitfer,

cylinder 2} h.p. petrol engine, and
drives a  high-frequency  J-kilowatt
alternator (Fig. 1 right hand) which s
completely enclosed as a protection
from adverse weather conditions. The
power generated by this alternator is
led to the transmitting circuits by
armoured connectors, where it passes
through the transformers, one of which
steps up the potential from 100 volts 10
10,000 volts, the current then being rec-
tihed to direct current by a Fleming
valve for the purpose of feeding the
main transmitting valve (Fig. 2). An-
other transformer steps the E.M.F.
down to 8 or 10 volts and supplies the
hlament of the Fleming valve, whilst a
third supplies the filament of the main
transmitting valve.  Connection from
the alternator to the various trans-
formers is controlled by the main
change-over (transmitting to receiving)

3

switch, which at the same time connects
the acrnal either to the transmitter or
receiver.

The receiver (Fig. 3) consists of a
simple tuning device connected to the
aerial by a change-over switch. The
received currents are amplihed by a
series of I-electrode valves, the last of
which rectihes them and feeds the rele-
phones through a transformer, The
hlaments of the receiving valves are
heated by current supplied by a 6-volt
accumulator battery, and the “high
tension”  circuits  (hlament-plate cir-
cuits) are fed by a 20-volt. battery (see
Fig. 4). The accumulator charging
dynamo with switchboard and cut-outs
15 shown in Fig. 1.

By means of this installation tele-
phonic communication with Marconi
House, London, was obtained and the
Mavor of Chelmsford held speech with

200

UNIVERSITY OF MICHIGAN



THE WIRELESS WORLD

Mr. Godfrey Isaacs. Several represen-
tatives of the Press also conversed with
London and satished themselves that
the quality of speech attained was much
better than the ordinary * wired "
variety. Whilst this demonstration was
taking place another party of visitors,
including the Mayor of Cnlthc:-.n:r,
proceeded by mntnr—hus towards Col-
chester. They took with them in the
bus a complete telephone receiving set
and were able to hear conversation and
gramophone music which was being
transmitted from Chelmsford. When
this party was some 10 miles distant
from Chelmsford a lorry containing a
portable wireless station was pushing
ahead with sealed orders from the
Mayor of Colchester as to where the
apparatus was to be erected. The
object in view was to demonstrate the
accuracy with which wireless direction-
hnding plant can locate wireless sta-
tions and to this end two direction-
hnders had been previously erected, one
at Braintree and the other at Malden.

(&
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In due course the lorry reached the spot
designated in the sealed orders; here the
apparatus was set up and signals were
transmitted for the beneht of the direc-
vion-hnders. Within a few minutes
the necessary observations had been
made and notified by wireless relephony
to Broomheld, where the calculated po-
sition of the lorry was marked on the
map, and communicated by wireless
telephone to the Mayor of Lnlchustn:r
who replied to the effect that the dlrer—-
tion-finding apparatus had succeeded in
locating the spot to which he had
directed the lorry.

The value of this method of ascer-
taining the bearings of wireless stations
cannot be over-estimated, and for pur-
poses of nawvigation, both marine and
aerial, a direction-finding set is un-
duuhtedh destined to become genera:[h'
adopted. The apparatus used for the
demonstration is shown in the accom-
panying illustration, and is of the Mar-
coni-Bellini-Tosi type. It consists elec-
trically of two main parts, the aeral

Fig. 3.

The portable wireless telephone receiver.

201

UNIVERSITY OF MICHIGAN



FIELD) WIRELESS TELEPHONY AND DIRECTION FINDING

--l-n— ﬁ“

Fig. 4.

The accumulator batteries for the receiver.

circuits and the detecting circuits, the
aerial svstem comprising two closed
oscillatory  circuirs insulated from each
other and from the earth. Each of these
oscillatory circuits consists of an aerial
loop in series with which are a coil ol
wire and a condenser, the latter being
inserted 1in the middle ::f a coil, for sym-
metry. The two aerial loops, wlmh are
of r.'ql.la.| t-u'l.._. are suspended in vertical
planes crossing each other at right
angles. T'he two coils of wire are also
of equal size and also cross each other
at right angles in vertical planes, In-
side these crossed coils a third coil,
called the exploring coil, is mounted on
a vertical spindle by means of which it
can be set at various angles with refer-
ence to the tixed coils. Each aerial
loop is a directional aerial which re-
ceives best when its plane is in the direc-
tion of the sending station, and if its
plane is at right angles to the direction

from which the signals are coming

receives nothing. In intermediate posi-
tions 1t receives siznals, the induced
current due to which varies as the cosine
of the angle between the plane of the
aerial loop and the direction of the
sending station.  Except in the case
when one of the aenals 15 in a plane
exactly at right angles to the direction
from which signals are coming currents
are induced in both aerials, their rela-
tive strength depending on the direction
of the sending station with reference to
the planes of the two aerial loops. These
currents pass through the corresponding
crossed coils in the direction-finding in-
struments and produce in the space en-
closed bx them two nmgrwn-., helds at
right angles to each other. The two
I|.1_|1.|.n, whose relative strength depends
on the relative strength of the currents
induced in the two aerials, combine to
form a resultant feld at right angles 1o
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Photo 3 _ _ ] Topical Press Agency,
Ingide the omwibus,  The Town Clerk of Colchester receiving a message.
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the direction at which signals are com-
ing. Consequently the exploring coil
will receive the strongest signals when
its plane is at right angles to that of
the resultant field, that is to say, when
its plane 15 in the direction from which
signals are coming. A pointer attached
to the spindle on which the exploring
coil 15 mounted indicates the position of
the latter, and consequently the direc-
tion of the sending station,

The dElELElng apparatus consists of the
usual tuning arrangements and a super-
sensitive seven-valve receiver, similar to
that which was described in tht Febru-
ary number of the WireLess WorLb.,
T'his amplifier consists generally of a
""-L'I"IL""!- ﬂf J'EI'LLII'{H.:I.L' 'l"ElI"-'t"i Ill'lkl.'.‘d L=
gether by  transformers. The valves
amplify the high-frequency oscillations
received in the aerial circuit, the last one
being arranged as a rectifier, This in-
strument is designed for use on com-

paratively short wavelengths, the ap-
proximate limits being 3,000 metres for
spark reception and 10,000 metres for
CONntinuous wave I'I‘:l::lfpnl.ln.

The bearings taken with this direc-
tion-finding apparatus probably do not
exceed in accuracy those taken with
a good optical instrument under favour-
able conditions, vet reliable bearings
may be taken with it when direct bear-
ings cannot be taken owing to bad wea-
ther or other causes. Under fairly good
conditions bearings may be taken within
two or three degrees, the accuracy of
the results obtained depending  almost
entirely on the care with which the
observations are made, the error due to
the instrument itself not exceeding one
d::gn:t. It 15 not necessary to “swing
ship”™ in order to take bearings, and de-
viation owing to the iron work of the
ship 1s practically non-existent unless

the conditions are exceptionally un-

One of the Direction-Finding Stations desceibed in the accompanying article,
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favourable.  The range of the set is
from about 10 to §0 miles depending
on the power of the wireless station
from which signals are being received
or upon the size of the aerial which is
available.

By means of this system ships at sea
or aircraft in flight will be enabled to
obtain their positions during fog or bad
weather from coastal or aerodrome sta-
tions. Another application of the direc-
tion-finder is to find out whether a ship
i5s on a course which will take it inside
or outside lightship or isolated light-

JULY, rg19

house; similarly when making a har-
bour a few signals from a station in the
harbour will show at ence if the ship
has drifted to one side of the entrance.

On May 28th a similar demonstra-
tion was given to the representatives of
the technical press, and Sir Joseph
Ward, Premier of New Zealand, spoke
by wireless telephony to Chelmsford
from Marconi House., The demon-
stration was repeated again on the fol-
lowing day in the presence of various
military attachds, army and navy offi-
cers and other officials.

FACILITIES FOR DIRECTION-FINDING AT SEA.

N important new Notice
to Mariners (No. 1019 of
the year 1g1g) has been
issued by the Admiralty
concerning wireless direc-
tion-tinding, and the arrangements which
have been made for ships to awail
themselves of this means of ascertaining
their bearings. The methods of asking
for and giving bearings and the waves
to be used will shortly be standardised
by International agreement; and the par-
ticulars of the D.F. stations will even-
tually appear in the International list of

Radiotelegraph stations.  Meanwhile

each country is publishing regulations

governing the use of its own D.F.

stations,

There are two principal '-i}stem'i of

ID.F. smrtions at present in use, Vviz.

(a) Where each I)LF. station is httﬂd
with transmitting and receiving
gear and works independently of
others,

(b) Where several D.F. stations (all of
them usually near a harbour en-
trance or difficult passage) are
linked together by special land
telegraph lines, being thus con-
trolled by one station which alone

is fitted with transmitting appa-
ratus. The controlling station
in such cases is not necessarily
a D.F. station, but may be an
ordinary coast station.

Lists of existing D.F. stations in
Canada, Newfoundland, the United
States and the United Kingdom are
given, with details of call signals, range,
longitude, latitude, and the wavelength
employed.

Full instructions governing the me-
thods which should be followed by ship
stations when requesting bearings are al-
so given, together with the manner in
which the various coast stations will
reply and comply. It is of importance
to note that D.F. stations in the United
Kingdom keep watch and take bearings
on the 450 metres wave, and that ships
with Marconi apparatus can adjust their
transmitting gear very nearly to this
wave (using reduced power) by cutting
out half the primary transmitting con-
denser and adjusting the A.T.L ull the
earth lamp shows maximum current in
the aerial. The primary slider should
be “all in.”

The Notice concludes with a list of
the charts affected.
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GENERAL FERRIE,

ENERAL Ferri¢, CM.G,,

LL.D., Technical Direc-

tor of the French Wire-

less Service, occupied the

place of honour at a com-
plimentary dinner given at Princes’
Restaurant on Monday, May 12th, by
the members of the Council and of the
Wireless Committee of the Institution
of Electrical Engineers.

In addition to the General, the com-
pany included Mr. C. H. Wordingham,
C.B.E., President of the Institution, in
the chair; Major E. A. Barker, Mr.
Charles Bright, Mr. W. R. Cooper, Dr.
W. H. Eccles, Major J. Erskine-Mur-
ray, Lieut.-Col. W. LI Evans, Mr.
Andrew Gray, Prof. G. W, O. Howe,
Mr. J. 5. Hightield, Capt. K. Im
Thurn, Mr. W. Judd, Mr. J. I:'. Kings-
bury, Fr—:::f E. W. Marchant, Sir Henry
Norman, Sir Richard Pager, Mr C.C.
F'nteraun, Mr. W. R, Rawlings, Mr. P.
F. Rowell, Capt. H. Riall Sanke;-, Mr,
E. H. Ehaughnl::ﬁ}, Capt. Slee, Mr.
Roger T. Smith, Mr. A. C. C. Swin-
ton, Mr. J. E. Tayvlor, Mr. R. H. Tree,
Lieut.-Col. A. D. Warrington-Morris,
and Capt. 5. Vokota.

The toasts of H.M. the King and the
President of the French Republic hav-
ing been honoured, the Chairman pro-
posed the health of the guest of the
evening, and was followed by Dr.
Eccles. In his reply, General Ferrié
gave an interesting account of the great
part played hy wireless telegraphy in the
war,

Notes of the Month -
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W/T. IN CHINA.

‘I'he Marconi Company have signed
a contract with the Chinese Govern-
ment whereby both parties agree to
form the “Chinese National Wireless
Co.” with a capital of {700,000, each
party subscribing half this amount, for
the purpose of setting up factories for
the maintenance of wireless equipment.
Shanghai will probably be the location
of the main factories, with auxiliaries at
Pekin or Tienwin. The Government
will grant a special charter to the Com-
pany, which is assured of a successful
future. In view of the bad general
state of the Chinese telegraph system,
it is believed that there is a splendid
opening for the development of wireless

in China.

THE NEW WIRELESS
TELEGRAPHY BILL.

The text has recently been issued of
L.ord Somerleyton’s Merchant Shipping
(Wireless 'elegraphy) Bill. The Bill
provides that every British passenger
steamer, or a ship ‘of 1,600 gross ton-
nage or upwards shall be fitted with
wireless  telegraphic apparatus, shall
maintain a wireless service of a nature
to be prescribed by the Board of Trade,
and shall carry one or more certihcated
operators, Where 1t s considered
that the provision of the apparatus
is unnecessary or unreasonable, the
Board of Trade may exempt certain
ships or classes of ships. A clause of
the Defence of the Realm Act rendered
it compulsory for vessels of over 1,600
tons gross to carry wireless for the dura-
tion of the war, and the new Bill seeks
to perpetuate this,
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AMATEUR WIRELESS IN
AMERICA.

T'he war time restrictions on amateur,
technical and experimental receiving
stations in the U.5.A. have been re-
moved, and those on sending stations are
expected to disappear before long. As
a result, the market for small wireless
sets has opened and the buying has al-
ready become large. The ranks of
amateurs are now augmented by num-
bers of men who became acquainted
with radio work whilst on service, and
with the air and ground requirements in
connection with flving steadily increas-
ing, there promises to be a heavy de-
mand for wireless apparatus. It is of
interest to note that in 1914 the sale of
this class of material amounted, in

round figures, to $672,600.

AMATEUR WIRELESS IN
GREAT BRITAIN.
A WARNING.

On May 13th at Sutton Coldfield,
Mr. H. P. Frazier was fined £25 and
£31 3s., advocate’s fee, for having in
his possession, without the written per-

mission of the Postmaster-General, an .

apparatus for the reception of messages
by wireless telegraphy. We would draw
the attention of amateur wireless men,
or rather, of all our readers, to Section
22 of D.O.R.A., and point out that
#t is still in force up to the time of our
going to press, Without the Post-
master-General’s  permission one may
neither harbour wireless apparatus, nor
traffic in it.

WIRELESS CLUB NOTES.

The Three Towns Wireless Club of
Plymouth is in full swing. The meer-
ings of May 1st and 7th were devoted
to instructional purposes. On May 21st,
Mr. Voss described his wireless experi-
ences in the R.F.C. and on May 28th
he lectured on the subject of valve
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receivers and transmitters. The Hon.
Sec., Mr. W. Rose, announces that it
has been decided to make Plymouth the
headquarters for amateur clubs in
Devon and Cornwall, and to hold an
annual exhibition of wireless appara-
tus.

The North Middlesex Wireless: Club
held its 18th meeting (the first since
the war began) at the Village Hall, Old
Southgate, on May 21st. The Chair-
man, Mr. A. G. Arthur, welcomed the
old members and congratulated many
upon their safe return to civil life. He
referred also to the grear loss sustained
by the club, through the death while on
active service, of Mr. R. A. P. Davison
their Treasurer. Mr. Savage, the Sec-
retary, then set forth the condition of
the club, financial and otherwise, and
stated that he hoped to arrange future
meetings at the clubs old home at
Shaftesbury Hall, Bowes Park. Next,
Lieut. L. G. Holton gave a lecture on
valve receivers, which was enthusiasti-
cally followed by those present.  Full
particulars of the club may be obtained
from the Hon. Secretary, Mr. E. M.
Savage, “Nithsdale," Evcrlc}r Park
Road, N.z21,

It is proposed to form a Wireless
Society for Sheffield and district. Those
desirous of joining should communicate
with Mr. L. H. Crowther, 156 Mea-
dow Head, Norton Woodseats, Shef-
held.

Thc Leicestershire Wireless Society,
which practically ceased to exist during
the war, is being revived under the name
of the Leicestershire Radio Society.
Messrs W. J. Rowlett and P, Holyhead
have been appointed hon, secretary and
hon. treasurer respectively. The chief
object of the Society is to assist amateurs
to study wireless in all its branches, and
with the coming of peace it is antici-
pated that good, practical work will be

accomplished,
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THE AMATEUR POSITION,

HE amount of interest

which is being evinced in

what has come to be termed

the ** amateur position ™ IS

astonishing. So many kind
enquiries and eager interrogations reach
us by mail and telephone that we feel
more than ever assured that we are but
voicing the just and reasonable claims of
a v considerable body of cinzens
when we ask those in whom the public
has vested its authority to take the
shackles from wireless enthusiasts, to re-
turn to them their property and give
them leave and licence to use it. We
are fully aware of the new technical
difficulties which have arisen as a result
of the wartime development of new
methods and apparatus, and which
now confront the authorities who are
considering the question of amateur
wireless working; they can be summed
up in one word—valves. 'That a return
to crystal reception and spark transmis-
sion will in due time be permitted we
have little or no doubt.  Already the
Postmaster-General has signified  his
readiness to issue licences for the recep-
tion of time signals by clockmakers in
connection with their business. Never-
theless, those who are familiar with the
use of jonic valves well know that care-
lessness in or ignorance of their mani-
pulation may lead to much more serious
“jamming” than is likely to occur with
a spark transmitter if the wavelength
and power specified in its licence are not
exceeded. A denial of all facilities for
valve work would be a heavy blow 1o
amateurs because their interest in these
inventions has risen to a degree such as
we have never seen equalled in connec-
tion with any other instrument used in
wireless telegraphy. We again reiter-
ate our firm belief that once the Peace

T'reaty is signed the authorities will an-
nounce and bring into force their deci-
sions concerning this very important
national question, and that amateurs
will be reinstated. But we hesitate be-
fore arousing hopes in regard to the use
of continuous waves by amateurs.

The following letter from a cor-
respondent who desires to remain anony-
mous is typical of many we have

received : —

" DEAR Siw, )

““ | have followed with much interest
vour articles in the WireLess Woarp, re the
position of the amateur. 1 quite agree with
all the arguments brought forward in favour
of the continuance of the amateur, and think
it would be highly unjust, and a bad policy,
if the Government prohibited experimenting in
this direction, and also in many cases an un-
grateful return for services rendered.

* | had a very cfficient station for some time
preceding the war,  Part of my apparatus was
used in a local Fort, and | was responsible
for teaching wireless to a youth who gave his
services to the Army in this work. | was too
nld mvself to do the same. | was also res-
ponsible for carrying out experiments in wire-
less signalling on the cxamination viessels in
the Mersey- prior to the war.

* Needless to say, | am very anxious to
re-start.  If there is any information or advice
that you can give me [ shall br much
obliged. "'

A most interesting letter has been
received from Mr, John M. Clayton,
of 1301 Welch 5t., Little Rock, Arkan-
sas, who describes some of the work of
amateurs during their last “season.” It
seems that transmission by amateurs
over a distance of 2,000 miles is by no
means rare, and he looks forward to
working with an English confrere. Mr.
Clayvton assures us that the whole fra-
ternity “over there” is warching with
interest the outcome of the pro-
amateur agitation in this country, and is
anxious to get into touch with someone
who will write concerning the pre-war
work of English amateurs.  Will the
wireless clubs kindly take note of this?
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(Continued from [une Nwumber.)
e Y HE need for the spacing as D.E.F.G.H. It is at once evident

of the two loop aerials
comprising this special type
of receiver can be made
evident by an examination
of the diagrammatic sketch of Fig. 5.

The two closed loop aerials A and B
are shown coupled to the common radio-
goniometer coils L, L, by means of the
inductances, Lg L, as in Fig. 4. The
extra tuning coils L, L, L, L, are
omitted for Slmpll‘:]itj" The " direction
of the incoming signal wave is repre-
sented by the arrows, and the supposed
direction of propagation of X impulses
by the arrows X X.

Assuming, in the first place, that the
two loops are spaced one and half wave-
length apart between their centres, then
at some given instant the signal wave
may be represented by some such curve

B P

Looe A“'" i
Ls
5 [
Ls

that the space occupied by either of the
loop aerials is covered entirely by one
complete half-wave of the signal, and
that when the negative half-wave is
covering one of the loops, the positive
half-wave will cover the other. This
being the case the current induced in
loop A by the signal wave, will at any
given instant be opposite in direction to
that set up in loop B, hence their effects
upon the common secondary circuit L,
C; may be made additive by reversing
one set of coils, L, or L..

On the other hand, the wave carry-
ing the X impulse in the direction in-
dicated by the wvertical arrows, will
reach both lcops simultaneously, so that
the resulting currents set up in these
loops will at any given instant be in the
same direction in both loops.  Hence,

r F i 4

LooeB
Ly
Cs .
Ly

Fig.

al
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owing to the reversal of one of the set
of coils (necessary as mentioned above
to secure addition of the two signal cur-
rents) these two X impulse currents
will cancel out and produce no effect
upon the receiver connected to the
secondary C, L,  Hence the signal
will be heard with approximately twice
the strength that would be obtained
with a single loop, while the “X" will
be nearly, if not quite eliminated.

It remains now to consider what will
be the effect upon the signal of alter-
ing the spacing of the loops, or what
amounts to the same thing, of using a
given pair of loops with signals of van-
ous wavelengths, This matter is of con-
siderable importance in connection with
the practical application of the method,
since it would obviously be impractical
to instal a large number of such aerial
systems at different loop spacings in or-
der to enable one given station to receive
from several other transmitting stations,
In the case of many stations it would
also be extremely inconvenient to em-
ploy aerial systems stretching out over
such long distances. Take for example
the case of receprion of a long-distance
station using a wavelength of 15,000
metres.  The half-wavelength “loop
spacing” necessary for this would
be 7,500 metres, but as may be
seen from Fig. 5 the extreme parts
of the loops stretch to almost one
whole wavelength apart—i.e., in this
case 15,000 metres, or say at least gl
miles for the necessary extent of the
station grounds.  Hence the most
likelv condition to arise in practice is a
loop-spacing of Zess than one half wave-
!tngth.

Referring again to Fig. g, it is to be
expected that if the loop spacing is
reduced relative to the wavelength, the
resultant signal intensity would also be
reduced. The simplest way of illustrat-

“X STOPPER™

ing this effect is by means of a vector
diagram—Fig. 6.

OV, represents the voltage induced in
one loop—e.g., A—and OV, the cor-
responding voltage in the second loop B.

In the case where the mean loop
spacing =1 wavelength, there will be a
phase difference of 180° between these
two voltages. This is represented in the
diagram by drawing OV, and OV, at
an angle of 180° Since one coupling coil
15 reversed the effect on the seconda
circuit will be the vector difference of
V., and V,. In this case this becomes
the algebraic sum, and is represented by
() V=where the voltage V=V =V, =
2V,. Suppose now that the loop-
spacing is reduced to 1/3rd. wavelength.
The electrical phase differ-
ence between the two in- Vi Vi-Vg
duced voltages will now he
120° This condition 1s
shown in ng. i

The resultant voltage s
the vector difference of Vi
OV, and OV, and is
shown as the vector OV in
the diagram. In this case
V=ra73xV,,

Similarly. when the loops 4910
are 1 wavelength apart the
resultant induced voltage V
becomes=1.41 x V ; when
1 /6th  wavelength apart, Vi
V=1 x V, at 1/10th i
wavelength, V= o0.62 V; Fig 6
(Fig. 8) and so on.

[t should be noted that the resultant
induced voltage steadily diminishes :s
the loop spacing is reduced, but that it
does not disappear as long as there is
any appreciable spacing at all between
the two loops.

The balance of the two loops for the
X-interference remains unaffected by
the change of loop spacing relative to
wavelength, so that it becomes possible
to amplify the reduced signal strength
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consequent upon a small loop spacing
and yet not to amplify up the atmo-
spheric interference to the same extent
as would be the case if no “X-stopping”

arrangement were in use.

As an example of what may be ac-
complished in practice the folowing re-
sults may be quoted : —

Using a loop spacing of 5,000 feet,
and receiving from Nauen on 6,000
metres, the resultant signal was approxi-
mately 40 per cent. greater than that
due to either aerial alone; this case cor-
responds to a loop spacing of approxi-
mately } wavelength.

When receiving from Carnarvon on
14,200 metres, the loop spacing be-
comes approximately 1/gth the wave-
length, and the resultant’ signals were
materially weaker than when receiving
on one loop, but the troublesome
atmospheric noises were eliminated.

To carry the loop spacing reduction
still further, it is easy to calculate the
resultant signal strength with, say, a
loop spacing of 100 ft. and a wave-
length of 3,000 metres. Using the
vector diagram method of Figs. 7 and 8,
it is found that the resultant signal

Fig. 1.

JULY, 1919

Fig. 8.

strength=0.0639 % the strength received
on a single coil. Hence merely a 16-
fold amplification could restore this sig-
nal to normal strength while retaining
the full advantages of the X-balance.

“T'his reduces the size of the appara-
tus to much more practical limits, and
would probably render it more suitable
for use in many cases where the full-
sized aerial loop spacing would be im-
practicable.

Such a reduced aerial system might
be within practical possibility for use
on shipboard, but if hxed would neces-
sitate turning the ship in line with the
incoming waves,

By the addition of a third receiving
loop it becomes possible to secure a
somewhat more perfect balancing out
of atmospherics—including as well the
“clicks” which have in general a more
localised horizontal direction of propa-
gation than the “grinders” which as has
been shown are generally propagated in
a vertical direction,
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Wireless 1

SHTHETETERTT R e

HE svstem of  wireless
INtEr = COMMuUNICAtion as
now established by the
War Office in  North
Russia 1s one of the most

complete and efficient that the writer

has during an experience of some
seventeen years been privileged to be
associated with.,

Early in 1918 a small force of Allied
troops was landed on the bleak and ui-
inviting Murman coast.  The reasons
for this landing are well known_ to the
public, but only a few of us have any
conception of the many difficulties—
diplomatic and otherwise—that had to
be dealt with by the General Officer
Commanding and his Staff,

n Northern Russia
WITH THE BRI'TIsH EXPEDITIONARY FORCE. «
H}' a Wireless Otheer.

T'he writer's dut}r was to ascertain
the possibilities for wireless working,
both as a means of local inter-communi-
cation and for communicating with
England direct, and in a future article it
is hoped that the many unique experi-
ences encountered may be related.

T'here are at present four chief stas
tions, namely, Murmansk, Archangel,
Kandalaksha and Kem, each of which
comuunicates with, controls, and sup.
plies press messages to a number of out-
|!:r.-it' sCATIHONS,

At this point the writer would like
to relate how he succeeded in establish-
ing communication (both ways) with
an outpost some eighty miles from the
base with an ordinary spark  Marconi
pack set.

The author and staff at Kem,

Ttl'i'H-f,'r' ljl'j:h'l:'.'i below zera !
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Kem Wireless Station, showing j-k.w. spark
a pso-wall (.

This set was only rated for thirty
miles; however, the writer with vivid
and painful recollections of earlier days,
when one’s sleep was haunted by visions
of coherers, magnetic detectors and
Poldhu low-frequency sparks, had taken
himself strongly to think before making
the proposal, He had keen men, with the
knowledge that in wireless, determina-
tion and enthusiasm are often more
effective than the literal carrving out of
instructions contuned in the nevitable
“*book of words.” The writer established
not one but two pack sets at distances
of between seventy to ninety miles away
on Inntllr Outpists which pru‘inuﬁ]}'
could only be communicated with by
runners—: seven da}r:-;' jnurnc}.'_ Moaore-
over, the intervening country is very
mountainous, [hese stations are still
in hourly use and the Headquarters
Staffs would feel the loss of them very
much indeed. '

WIRELESS

WORLD JULY,

Dy -
=,

o
| .
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set. | This station is also fitted with
W, ralve sel.
hase stations the output for transmis-
sion on spark is about 3 kilowatts—
certainly more than enough to cover the
required distance and to be heard with
a carborundum potentiometer receiver
at the pack station—while the receiver
was a carborundum potentiometer with
three valve amplihication. It is suffi-
cient to say that signals both ways have
always been of maximum strength.
T'he stations at Kandalaksha and Kem
are in closed railway trucks or Russian
Teplushkas, suitably lined and heated
for the very severe winter. During the
past five or six months the main stations
have been installed with the latest C.W.,
(continuous wave) apparatus, The
transmitters are of the valve type and
have an output of 250 watts with a
transmitting range of about 600 miles
OvEr mountainous country, A very fine
sustained musical note is heard in the
receivers from these sets. The re-

The principles upon  which the ceivers are of quite new design and
writer worked are quite simple. At the embody some unique features which
213
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Kandalaksha Wireless Station, showing 2-Lilowatt spark sel.

Extevior of Kandalaksha Wireless Station.  Note the telescopic masts.
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THE
date may be described
in detail. "I'he whaole installation com-
prising the army type 250 watt set
makes a very fine station and is a plea-
sure to operate by reason of its com-
parative simplicity, ahgolute reliability
and wonderful ethciency, Ampiiﬁﬂ:s
are, of course, part of the installation,

One of the greatest difhculties in the
winter was the question of “earths.”
The Murman coast 15, as the writer has
suggested, rocky and mountainous, and
does not, therefore, even in the summer,
offer very good earthing facilities. In
the winter months when the light soil
15 frozen hard, the question of using a
ground earth s out of the question. So
then at all our stations the counter capa-
city system is emploved. Generally the
lower capacity s greater than the aerial,
but the writer, using a single strand I’
aerial and a single strand lower capa-
city of the same shape and length

at a later

WIRELESS WORLD

JULY, 1g19
the aerial, got practically the same re-
sults as with a larger lower capacity.
In any case—so far as can be judged at
present—a good counter capacity would
appear to be equally as efficient and far
more constant than the average “earth,”
I'he writer hopes to make further
experiments in this direction during the
next few months.

The photographs printed with this
article will convey to readers some idea
of the conditions and situations under
which the wireless section of our En-
gineers work, among the ice in winter—
and with the help of the mosquitoes in
SLUIMIMET.

In conclusion the writer would like
to note the great impetus—by reason
of his interest, help and encouragement
in the early -.Im -—gnrn by General F.
G. Marsh, CM.G, C.B. (India
Army), to Ihl:‘ work nf his Wireless
Ofhcer, .

.IJ diFana ".'I'JI-'
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in o twider sphere of activity.

AIRCRAFT
THe No.

MAINTENANCE.

™ order to maintain the set it

maximum  efficiency, a certain

amount of care must be given to

adjustable parts and other details,

and it s proposed in this section to
touch upon one or two points that will
repay attention.

‘THE MAKE-AND-BREAK.

Perhaps the most important detail in
this connection is the “break."”

In the first place, it is by means of
the break that the spark frequency is
Cﬂnll"l'l-”ﬂi.,_ and thereby the pitch of the
note in the receiving phones.  Each
break represents one breaking-down of
the spark gap, the radiation of one wave
train or series of damped high-frequency
mscillations, and one “click” in the
phones,

In the next place, the adjustment of
the break affects both the amount of
current flowing in the primarv circuir,
and also the value of the volage
induced across the ends of the secondary
of the induction coil; hoth are important
factors in the efficient working of the
set.

If, for a given frequency, it can be
arranged that the primary circuit ‘s
climed for a large proportion of the time

Alrcraft ereless Section
Edited by J. J. Honan (late Lieutenant and Instructor, R.A.F.). :

These articles are intended primarily to offer. as simply as possible, some

use ful information to these to whom wireless sels are but auxiliary* gadgets”

It is hoped. hewever, that they mayv also

prove of interest to the wireless worker generally, as illustrating types of

instruments that have heen specially evolved to meet the specific needs
of the Aviator,

WIRELESS SETS.
I TransMIrreER (STERLING )—(Continued ).
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elapsing between one hreak and the
next, then the current has more tme to

TErow, " and huild up the magnetic flux
passing through the core of the induc-
tion coil, thereby giving rise to a greater
induced e.m.f. when the succeeding
hreak does take place. For example, sup-
pose a break took place once per second,
and that the primary circuit remained un-
broken for " ths of a second, the remain-
ing;-th hunﬂr the time talr.cn by the ar-
mature to *.w:ng; away from the contact
and back again, it 15 obvious that such
an arrangement would be more advan-
tageous in developing a high secondary
e.m.f. than if the respective stages took
each half a second.

Also it is evident that the sharper
and more rapidly the * break away "
from the primary is effected, the greater
will be the induced voltage across the
secondary, the value of which is deter-
mined by 'the time rate of magnetic Aux
'I"ﬂrlﬂ.tln“

In practice it is found that owing to
imperfect contacting of the points at
the higher frequencies, a larger value
of primary current is usually obtained
with a low note than with a high one.
At the same time the general considera-
tions previously set out hold good rela-
tively for any frequency.



THE WIRELESS WORLD

THE STERLING BREAK.

‘The original Sterling break is illus-
trated diagrammatically in Fig. 8, It
consists of a thin steel-blade armarure
fixed to a block at its lower end, and
vibrating between two rubber buffers
at the top. Slightly below the centre
of the blade is the adjustable contact
screw, which is held in position by a
bridge-piece secured to the side of the
box, and makes contact with a similar

et coi

JULY, 1g1g

The upper adjusting-screw which
determines the swing of the blade away
from and towards the core of the induc-
tion coil is usually thxed, the brass
washers carrying the rubber springs or
buffers being sweated on to the shank
of the screw.

It will be found by experiment that
this break has a natural note of its own
at which it gives the most satisfactory
results. 'The frequency of such note
cannot be varied to any considerable

1

Fixing Screw.

Fig. B

point secured to the armature.  Both
points are gcntml]f ecither of platinum
or tungsten-steel. A platinum paoint
should not be used in conjunction with
a tungsten point as such a combination
is likely to give rise to trouble owing
to “‘sticking.”

This type of break is controlled by
means of the central adjusting-screw
which fixes the distance between the
two paints,

21

extent without diminishing efhiciency, so
that it 15 somewhat inelastic in this
respect,

Another disadvantage 1s that the
break is not so rapid and sharp as in the
tvpe described in the next paragraph.

THE CLAPPER BREAK.

This break, which was eventually
htted to all No. 1 Service sets, is illus-
trated diagrammatically in Fig. g. [Its
principal advantage is in the method

-
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adopted for securing a rapid “break
away.”

The armature in this case is of soft
iron about %" thickness, and is rivetted
- to a thin steel carrying-spring.  The
actual contact is separate from the
armature proper, being carried on a
small steel reed. This reed is fixed to
the wall of the set by the same screw
fixture as the armature spring, but is

A4 Brass N

rapidlvy, under the influence of the
blow, and rhereby make a rapid, clean
break.

Also, it will be observed that in this
arrangement the reed is left propor-
tionately longer in contact with the cen-
tral screw point, so that the primary
current has more time to grow and so
saturate the iron core of the induction
coil with magnetic lines of force. As

\

Fig. g.

separated from it by a small brass dis-
tance-plate. The top of the reed passes
beneath the overhanging edge of a stud
or hammer-head carried by the arma-
ture, and as the latter moves forward
under the attraction of the core, it
travels some distance, gathering speed
as it does so, before the edge of the
hammer-head engages the top of the
reed, and thereby breaks its contact with
the other point. When this does take
place, however, it is easily seen that the
impact of the moving hammer-head
will cause the reed to spring forward

previously mentioned, both these fea-
tures are conducive to greater radia-
tion cfhciency.

T'he distance of the reed from the
edge of rthe hammer-head stud 15 con-
trolled by the centre screw, whilst the
swing of the armature between the rub-
ber buffers or springs is adjusted bv
means of the upper screw,

With this break the spark frequenc.
can be varied between 120 and 300 per
second  without any  serious loss in
efficiency.
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GENERAL CARE OF BREAK
CONTACTS.

Contact points should always have a
perfect surface, and should meet truly
and over their whole area, The points
may be ground on an oil-stone using
the locking-nut (reversed) as a jig.
They are expensive items nowadays to
replace, and it is well worth while to
treat them carefully. -

Each time a transmitter has been used
in the air, the contact points should be
overhauled. It is better to be sure on
the ground than sorry in the air.

SPARK GAP.

The spark gap should be adjusted
before the set is placed in the bus, and
the locking-nuts screwed tightly up in
wrder to prevent subsequent displace-
ment from vibration when in the air.
A good dense spark springing equally
from all parts of the discs indicates the
correct distance—approximately 1.5—32
millimetres.  Too close a gap gives rise
to & “Hame™ discharge, which should be
avoided.  "T'he dises should be fre-
quently examined and kept scrupu-
lously clean.

SHUNT CONDENSER OF
INDUCTION COIL..
~ This is, perhaps, a relatively insigni-
heane little adjunce, but it plavs an im-
portant part in securing the peneral

i

JULY, 1gig

efficiency of the set, so that a few words
about it may not be out of place.

The condenser s placed in shunt
across the make-and-break as shown in
Fig. 10 and its function 15 to prevent
sparking acriss the points when they
break contact.

At the instant before break the
primary circuit 15 surrounded by a heavy
magnetic held, built up by the flowing
current and its inductive action upon
the iron core. At the moment when
the points separate, this field instan-
taneously collapses, and in so doing cuts
the coils of the primary winding and
induces in it a high transient value of
e.m.f.

In other words, the circuit “'kicks”
against the disturbance to its state of
equilibrium, the direction of this reactive
impulse being such as to tend to main-
tain the flow of current previously
existing.

As at the moment of break, the points
are still barely separated, this induced
e.m.f. would be sufficient to spark across
the thin laver of intervening air, and
thus maintain a conductive path the

effect of which would be to prolong the
break, were it not for the shunt con-

denser which offers a more convenient
path and reservoir for the momentary
rush of current so created.

Its effect, therefore, s to ensure a
clean, sharp break in the primary, and
consequently the highest possible value
of induced e.m.f. across the ends of the
secondary for application to the spark-
gap.

When the points again make contact,
they short-circuit the condenser plates,
which are thereby discharged ready for
the ensuing break.

(To be continned. )
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= Aviation Notes. =
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told so often that they need no repeti-
tion, the sudden start by the Ameri-
cans for the Azores en route for Europe,
the sporting instinct which led Haw-
ker and Grieve to make their attempt
in the face of weather conditions that
were certainly no more favourable than
- those that had

tll  then kept

THE TRANSATLANTIC
FLIGH'T.
OR four long vears of bloody
war, heroism has been a com-
monplace, and men have risked
their lives and died in millions,
having no witnesses other than
their Cl:mﬂldﬂﬁ,
and, for the most

part, with no au-
dience outside a

"

them earth-bound
for two months.

small circle of Followed seven
kith and kin, to davs of silence
hear and applaud when it was

the htur:ﬂ.' nf their

known that they

efforts. had failed, and

Six  months fear grew to a
have barely practical cer-
clapsed since that tainty that both

time, and already
it is possible for
two gallant men
v risking  their

had paid the last
penalty for their
daring.  Finally
came the drama-

lives in a r.Er',gh- tic climax of
d:lring enterprise their  reappear-
to rouse the feel- ance  from the
ings of the whole unbeaten  track
country to an ex- of the Artlannc
tent almost with- on  the now
out parallel. famous s h 1 p

It 15 not so “that carried no
much values that wireless”; and
have altered as their  triumphal
the focus of the return from
public eve. (al- Thurso to Lon-
lantry  will  al- don  when all
Ways receive Its  Photo. F. N. Birkeit. Scotland a n d

full measure of
appreciation when

it can be distinguished. In the welter of
war it 1s so often lost in the crowd.
'he details of the fight have been

Mr.

.”-lrr_'r .”il :.rﬂ.u-r.

S0 f

120

England besieged

the raillway sta-

tions to do them honour,
W As navigation was concerned,
wireless plaved no part,

The Sopwith
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FPhoto H

The H.-pp:;_ll'lﬂr mpaachie on which Mr,

merrn=5ff

was originally hrred with a 2-kilowatz
spark set (R.AF. No. §5A), but this
appears to have been damaged and dis-
carded during the trals.

A lighter service set was subsequently
sent over, but unfortunately it arrived
only just before the flight was made,
and was apparently htted in hurriedly
and without proper opportunity of test-
ing. This was the
tion of the No 1. Transmitter (gene-
rally known as the Sterhing) which has
been described in the last two issues of
the WirerLEss WorLp, It is some-
what heavier than the No.1, and has a
range of between 30 and 40 miles with
crystal reception. A self-excited alter-
nator, driven by a wind screw fixed in
the slip stream of the propeller, sup-

plies the primary current, thus dispen-

Hawler and Comnmander Getee
Atlantiv

Giles” Agency.
altempted the

flighi.

sing with the and make-and-
hreak.
T'he §2A has been used to a consider-

able extent in the service, and s known

battery

to be a very reliable and efficient set
within the limits for which 1t was
designed.

Obviously thnugh even when work-
ing at its best, its only utility so far as
mnli'dt ion was concerned on the trans-
.l.t]1nt|l.: Aight would be confined
picking up location from passing ships.
Mo direction-finding apparatus of the
radio-goniometer tvpe was carried by the

sopwith.
From Commander Grieve's own
account, he found it very troublesome

to keep a true course even approxi-
mately, and he expresses the opinion
that the future of air navigation undoub-
tedly with directional wireless
“when this has been perfected.”

les
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THE AMERICANS.

Meanwhile, when all has been said
about our own men, the Atlantic has
been crossed by the Americans. True,
it was done in stages, and the American
Navy was strung out along the course,
But that does not detract in any way
from the merit of the performance.
They had chosen the southern route
deliberately, partly because the weather
conditions were expected to be better,
and partly because of the break allowed
by the Azores.

The record of the journey shows that

the undertaking was no light one, and
but adds to the credit due to Lieur.-
Commander Read.
" I'he three seaplanes, NCi1, NC3 and
ch., left Mew York on :.'&I'.:I._'.’ 8th for
T'repassey  Bay, Newfoundland. T'he
NC4 was forced o descend off the
coast of Mine owing to engine trouble,
but the two others reached Halifax
safely after a fight of nine hours. On
'ﬂm 1oth, these two completed the
journey to ‘I'repassey Bay, and on May
15 they set out for the A‘mrl::-.

Two funle attempts were made on
that dav, the first with a crew of six,
and the second with a crew of five. In
neither case would the machines rise
from the water, so they were put back
until the next day.

Meanwhile the NCg4 had been re-.

paired and had reached Trepassev Bav,
and on the evening of May 16th,

all three planes started on their long-
distance trip to the Azores, a distance of

1,400 miles, each carrving a crew of
four.

Only one, the NC4, made the pas-
sage, reaching Horta, in the Island of
Fayal, after a nght of 15_hours 18
minutes.

The NCi1 was forced to the sea some
200 miles north-west of Fayal.  After
being afloat for five hours its crew was

rescued by the steamer lonia. The
plane itself subsequently sank.

The NC3 had an even more adven-
turous passage. She was forced down
to the sea some 200 miles from Ponta
Delgada—the official destination—and
after being lost for some days succeeded

in arriving safely at that port, having

“taxied” the whole distance through a
heavy gale,
Meanwhile the NC4 had reached

Ponta Delgada, and on May 27th safely
traversed the 800 miles of sea between

that point and Lisbon, in just under g
hours,

| opical Foess Agency
N.C.4.

The final stage of the journey was
from Lishon to Plyvmouth, some Boo
miles across the Bay of thﬂ-‘. A start
was made on May 30, but owing to
engine trouble the machine was forced
to descend at Mondego after covering
about 100 miles. The following day,
however, saw the end of the journey,
the NC4 arriving at Plymouth at 2.20

Phot 3:
Commander Read of the

on the afternoon of the 315t

Details are not available concerning
the exact wireless equipment of the
American planes, but Commander Read
stated they had received messages from
land stations over a range of 1,600

212
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miles, and that their own signals had
been picked up 70O miles away. The
latter range is particularly good for an
air-borne set.

T'he flight marks a definite step in the
progress of aviation. It s a record of
success won by indefatigable effort in
the face of unfavourable circumstances,
and in spite of mishaps that would be
sufficient to daunt any but men of
indomitable  spirit. The safeguards
afforded by the chain of American Na-
val ships, of which we have heard so
much, did not prevent the loss of the
NC3; nor was it of much assistance to
the NCi.

T'he credit s to the Americans, and
it would become us all to attempe 1n
anv  way to “damn it with faine
praise.”

THE 'TARRAN'T

| hsaster  befell  the  Farnborough
mystery bus on her maiden flight. "The
laborious work of over nine months was
smashed to irewood in as many minutes,
Bath the pilot, Captain F. G. Dunn,
late R.ALF., and his assistant, Captain
P. Townley Rawlings, [1).5.C,
tained fatal injuries, whilst the
passengers were all more or less .-L'rinur-f_t'
hurt.

TRIPILANE.
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Whart apparently occurred was that
when the machine had acquired a speed
of about 35 miles an hour, the pilot be-
gan to feel doubtful whether he could
“take off”" on the tractors only, and
opened out the * pushers, ” with the
result that she heeled over, dug her nose
into the ground, and half somersaulted.

ADVENTUROUS Rig4.

Towards the end of Mav the R34
set out from Inchinnan on the Clyde to
Fast Fortune, a distance that should
have taken two hours.  She struck a
fog on her way, lost her bearings, and
commenced a  wandering cruise that
lasted for 21 hours, before finally com-
ing home to roost,

She carried a crew of 31, three dogs,
and a cat, and as there was no other
food on board, the quadrupeds displaved
unusual ammal sagacity  in  securing
accommaodation in inacessible positions,
whilst  the passengers  contemplated
moadily the prospect of combining the
modern art of Aviation with the ancient
cult of Anthropophagy.

Luckily before the fatal lots were
drawn, wireless messages from Flam-
h-rnuf_,h and Berwick thl.l[._ht the wan-
derers back to their bearings and averted
the unpleasant fate that threatened the
plumper members of the crew.,
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HE standard unit of induct-

ance chosen for use in

ordinary electrical engineer-

ing is the henry., Now the

frequency of the alternating

currents Howing in the oscillatory cir-
cuits of a wireless transmitter or receiver
is so high that the henry is much too
large to be convenient for the specifica-
tion of inductince for wireless pur-
The inductance of the windings

of an oscillatory ecircuit is therefore
generally measured and stated in micro-
kenries; that is, in millionths of a
henry, The values of inductance em-
ployed vary from a few microhenries
(mhys) in the case of a short wave prim-
ary circuit for a ‘spark transmitter, to
50,000 mhys or more as for the second-
ary winding of a long wave receiving
jigger. It is very necessary that the
amateur should familiarise himself with
the appearance of coils of varying in-
ductance, so that he can form a rough
estimate of the inductance of a coil
simply by looking at it. This is not so
difficult as one might imagine at first
sight, and once the faculty is acquired
it is of immense value when making up
receiving circuits. It may be of some
assiitance in this respect for the ama-

HINRRIUE
Construction of Amateur

Wireless Apparatus

Tlis series of Articles, the first of whick was p:.re'.rﬁsﬁed in our April
number, is designed to give practical instruction in the manufacture of

deals with the important guestion of Inductances.

Ltd., has arranged with Marconi's Wireless Telegraph Co.. Ltd., to supply

cum_;bf.rrc apparatus to the designs here given, as soon as Amateur restric-
tions are released.

Article Four.—INDUCTANCES,

A s U AR R
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In the following article the outhor
The Wireless Press,
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teur to remember that a coil wound
with one layer of No. 20 5.W.G.
double silk covered copper wire on a
former about 3 inches in diameter by
4 inches long has an inductance of about
400 microhenries. Also, assuming that
we keep the dimensions of the coil con-
stant but wind it with wires of differ-
ent gauges, the inductance will be pro-
portional to the square of the number
of turns on the coil. We do not pro-
pose here to give any detailed instruc-
tions for the calculation of inductances;

data of this nature can be found in many
text hooks and pocket books.

INDUCTANCES FOR TRANS-
MITTERS.—In the article on aerials
and earth systems we laid great stress
on the importance of avoiding all con-
structions which would lead to the in-
troduction of unnecessary resistance into
the aerial circuit. This applies more
especially to transmitting aerials. For
the same reason it is desirable to design
the aerial tuning inductance and jigger
primary of a transmitting set so that the
high frequency resistance is kept as low
as possible. This is why bare copper
tube is often employed in this connec-
tion. The tube can be formed into a
spiral and supported in any convenient
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manner. Copper petrol piping, as used
on motor cars and motor cycles is very
suitable for the purpose. The pipe
need only have very thin walls as
owing to the “skin effect” the current is
confined to the surface of the conduc-
tor. Stranded wire is also much used
for winding the inductances of a trans-
mitting circuit.  The amateur should
note that it is absolutely necessary thar
each individual strand be separately
insulated. It is of no advantage to use
7/16 standard conductor for the con-
struction of a jigger primary; since the
conductors forming the cable are not
separately insulated, it behaves just as
though it were a solid conductor of
equivalent surface. Also it should be
noted that there is no particular advan-

e in increasing the sectional area of
a solid conductor beyond a certain size
(depending upon the frequency), be-
cause eddy current losses in the copper
rise as the size incrmsts, and con-
sequently the reduction in ohmic resist-
ance resulting from the greater cross
section is negatived by the larger losses
when the conductor is traversed by high-
frequency current. The mode of laying
up the stranded wire is also of great im-
portance. Ordinary cables used in elec-
trical work, such as 7/16 flexible wire,
consist of a single wire running down
the centre of the cable with six wires
laid round it in & spiral of very coarse
pitch. It is easy to see that if we take
seven separately insulated wires and lay
them up in this manner the outside con-
ductors will be considerably longer than
the wire forming the core of the cable.
It is obviously undesirable to have the
separate conductors of different lengths.
ﬁhu, in this method of Ia_-,rmg up, each
wire preserves its relative position with
reference to the centre of the cable
throughout its whole length.  In order
to minimise “‘skin effect” it is desirable
that a surface conductor at one point

WORLD - JULY, 1919

in the cable should be a centre conduc-
tor at another point and so on. In this
manner we obtain the most uniform
distribution of current over the whole
cross section that is possible. These
conditions are most simply met by the
process of laying up in threes. In this
method three insulated conductors are
taken and laid up spirally together to
form a cable. No core is used. Then
three of these cables are mken and laid
up spirally, forming a cable of nine con-
ductors. Then three of the nine con-
ductor cables are laid up—and so on
until a cable of the required size is
obtained.  If the amateur will study
this method of construction he will see
that—
(1) Each conductor is the same length,
and
(2) Every conductor appears on the
surface at different points in the
cable, and also passes to the
centre.

A model can easily be made by laying
up a number of lengths of smooth string
in this manner; and if different coloured
strings are used, the path of any indi-
vidual thread can be easily traced our
Stranded conductors of this type are
generally specified by stating the num-
ber of “threes” in the cable. For in-
stance a cable consisting of twenty-
seven strands of No. 30 5.W.G. copper
wire is described as 3% 3% 3/30, and if
each strand is double silk covered, the
letters D.S.C. are placed after the
higures denoting the size.

In order to reduce the overall dia-
meter of the finished cable, enamelled
wire is largely used for the component
strands. This covering is quite satis-
factory as far as insulation goes, but it
has the disadvantage that some types of
enamel are very difficult to remove for
the purpose of making connection on to
the conductor. It is most necessary that
good contact should be made on to each
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strand of the cable. The best methed
is to bare each conductor individually,
care being taken to avoid breaking any
strands, then the whole bunch is sweated
together to form a solid end to the
cable. Soldering compounds should not
be used in this operation, as, if the
strands are very fhne, corrosion is cer-
tain to result with a corresponding rise
in the resistance of the contact or joint.
It is useful to note that some enamels
are soluble in acetone. When this is
the case cables made up from wire so
insulated can be most easily cleaned for
soldering by washing off the enamel
with acetone. T'he amateur should take
great care that no strands are broken
in the cleaning operation. The presence
of an unconnected strand in the cable
15 certain to cause a rise in the high-
frequency resistance, and the conductor
would be better without the strand al-
together.

It will perhaps be of help to the ama-
teur if we give a brief description of
the way he should set out to construct
the primary circuit of a coupled circuit
spark transmitter. We shall assume that
he has in his possession a spark coil of
some type and that his licence allows
him to employ a wavelength of 150
metres for transmission. Now the de-
sign of the circuit will be entirely de-
pendent upon the value of the maxi-
mum capacity which the coil will
charge, and this depends upon the powes
of the cnil and the gauge of wire with
which the secondary is wound. The
best wav to determine this capacity is
by experiment. Take a number of
sheets of glass—old half-plate negatives
from which the emulsion has been re-
moved are very suitable—and have a
hand a number of sheets of tinfoil cut
to the correct size to form the plates ot
the condenser. Now commence build-
ing up a condenser with the glass and
tinfoil, and after each plate is added

test the character of the spark by con-
necting the secondary terminals of the
coil and the gap (whatever type it may
be) across the condenser. Now con-
tinue increasing the number of plates in
the condenser until the spark becomes
ragged and irregular.  'We then know
that the capacity is just too large for the
coil to charge satisfactorily, and the cor-
rect value will be given by taking off
one or two plates. This condenser
may be employed in the hnished trans-
mitter, or irs capacity may be deter-
mined by comparison with a standard
condenser or inductance and the actual
condenser of the correct size purchased.
Having obtained our condenser the re-
quired inductance to give the desired
wavelength may be determined by a
similar process of experiment. We will
suppose for example that the amateur
has decided to make a self-supporting
spiral of copper tube for the inductance
of his jigger primary circuit. Take a
wooden former of the correct diameter
and say 1 foot long. Now, a spacing of
half an inch between the turns will be
very suitable; therefore wind three or
four turns of insulated wire on the for-
mer spaced 1 inch apart. Connect
these turns in series with the gap and
condenser and set the coil in operation,
"I'he wavelength to which the circuit is
oscillating can be determined by making
an observation with a wavemeter in the
vicinity.  Note this wnvﬂ:ngth; if too
long remove some of the wire from the
former, if too short wind on some more
turns. Ry this process of trial and
error the exact number of turns required
can be found out. Now by unwinding
the wire from the former the amateur
can at once measure its length, and thus
obtain a figure for the quantity of cop-
per pipe to be purchased. Of course,
it is essentinl that the pipe should be
made up into a helix of exactly the same
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dimensions as the experimental winding
on the former.

"T'he amount of aerial tuning induct-
ance required will be dependent upon
the dimensions of the aerial which s
available for transmitting, and provided
that the amount necessary is not very
great it will be quite good enough to
employ solid conductor of at least the
same section as the aerial wire itself.
Thus, if the aerial is made up from
7/ 19 silicon bronze wire, and has only
one wire in it, 7/19 copper rubber in-
sulated cable will be quite suitable. The
amount of wire required can be deter-
mined experimentally by winding a
former of the same dimensions as the
hnished coil with copper wire, correct
spacing between turns being preserved.
By inserting this coil in series with the
aerial to earth, and exciting the circuit
by means of a shunted buzzer, the wave-
length of the system can be measured.
Turns can then be added or taken off
the coil untl the desired wavelength is
obtained. "I'hen using the experimen-
tal coil as a model the tinished induct-
ance can be made up. It is of advan-
tage to be able to adjust the tuning of
the aerial between small limits in order
to secure exact resonance with the prim-
ary circuit.  The amateur can get this
adjustment by making the permanent
aerial tuning inductance with, sav, two
turns less than the required number;
then by emploving a small extra induct-
ance, consisting of six turns of hare
conductor formed into a spiral of the
same diameter as the hxed inductance,
provided with an 1:1ju~¢t'lh1: con-
tact 1:|Ip, the necessary hne tunmg ad-
justment can be obtained.  If it is
found that a large amount of inductance
is required to bring the aerial up to the
licensed wavelength, we recommend the
amateur to make up his tuning coil from
stranded cable. It will be necessary to
make a former of insulating material,

WIRELEsS WORLD
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such as ebonite, on which to wind the
cable, as it is not stiff enough to be self-
SUPPOTTINg.

INDUCTANCES FOR  RE-
CEIVERS.—It is not necessary, in the
case of a receiving circuit, to take such
extreme care to reduce all resistances 1o
the lowest possible limit. It is a mathe-
matical fact that, even though the re-
ceiving circuits were absolutely ideal
and possessed no internal losses, the effi-
ciency of a:receiver can never exceed
50 per cent.  In any case when a three-
electrode valve is emploved for magni-
tication of the received high-frequency
current, the damping of the circuit can
always be reduced to zero by a suitable
adjustment of the reaction coupling.
Consequently, for all ordinary receiving
circuits, we can rule out as unnecessary
the use of stranded wire. This wire
15 rxptnst'v: when purchased in the
quantities requlr:d for the coils of a
receiving circuit, and the advantage
gained s too small to be of account.
There are cases, in commercial work,
where stranded cable must be employed.
For example, an intermediate circuit
consisting of a large air condenser
shunted by two small inductances would
necessitate the use of stranded cable for
the coils; but the average amateur will
not require circuits of this special narure,

The coils for the oscillatory circuits
should alwavs be wound in unh one
laver. I’ his is desirable in all cases and
absolutely essential where the ratio of
inductance to capacity is large.  This
latter condition obtains in the case of a
jigger secondary circuit, where the po-
tential produced across the tuning con-
denser is applied directly to the rectifier
te.g., crystal or valve) or to the grid of
a threc-electrode wvalve. This circuit
must be designed so that the applied
potential diference is the maximum pos-
sible, and this condition implies that the
condenser should be as small as possible
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and the inductance correspondingly
large. If the inductance coil were
wound in two layers, the terminal ends
of the coil would be directly over each*
other, separated only by the thickness
of the insulating covering of the wire.
The ends therefore would have a con-
siderable capacity to each other, and this
capacity would be in parallel with the
tuning condenser connected across the
<oil. Consequently the total effective
capacity in the circuit would be much
greater than if the coil were only a
single layer one. It is obvious that the
ideal ‘case is exemplified in a single layer
coil whose natural wavelength is that
of the received signal; this is not a suit-
able arrangement in practice as adjust-
ment of wavelength is necessary, and
this could enly be obtained by a varia-
tion in the length of the coil.

Various methods have been proposed
and used for increasing the inductance
of a coil, without increasing its capa-
city unduly, and at the same time keep-

ing the dimensions small. Lap and
pile windings are examples.  These
windings are not easy to do with fine
wire by hamld, and since the amateur 15
not usually concerned with keeping the
weight and size of his apparatus down
to the smallest possible limit, we advise,
him to stick to simple single layer
windings.

With regard to the gauges of wire
to be used for different circuits, No. 20
or 22 is very suitable for aerial tuning
inductances, intermediate circuits, etc.;
No. 28 or 30 is good for jigger second-
aries.  All wire should be high conduc-
tivity copper and double silk covered.
The finished coils should be given two
thin coats of shellac varnish, and, if the
former will stand heart, should be baked
in a warm oven or before a fire.  The
coils in any case must not be used until
the varnish is quite hard and dry. Shel-
lac varnish, before quite hard, is quite a
good conductor.

'i{i"'lii;"' £ ek :iII'I:IiH;lIIIIil||I|i||||||iIIr||_HIH|HIIIIIHIIIIJ|II||||III||||.__'-:
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123.081. Electri: signalling and telephony. pressed upon high frequency current from a

Ehret, C. D., 2118, Land Title Building,
Philadelphia, Pennsylvania, U.5.A,
February 1st, 191g. No. 2585. Con-
vention date, February 1st, 1918. Naot
vet accepted.  Abridged as open to
inspection under Section g1 of the Act
{Classes 4o (iv) andge(v)).

Telephoning or signalling between stations
upwards of 100 miles apart is effected over line
conductors having a resistance greater than
25 ohms per mile, amplifiers C' being arranged
at poinis a plurality of wavelengths apart.
The speech or signal waves are preferably im-

} . FIG.3.
e L e

generator g¢'.  The resistance of the con-

ductor is at least ag ohms per mile for pole
line and 30 ohme per mile for cables, and
currents of frequencies from 20,000 to 200,000
cvcles per second are used. The amplifiers
preferably of the auwdion or thermionic rype,
may be from s0 to 200 miles apart. The
lines may be loaded with inductances 1, induc-
tive or non-inductive leaks &k being arranged
as shown in Fig. 4. A source of high-
frequency current g' may be connected to line
at a point mid-way between the rerminal
station.
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ALTERNATING CURRENT
ELECTRICAL ENGINEERING.

By Puiie Keme, M.Sc. Tecs.
(Vict.), AM.LEE.
London: Macmillan & Co., L,
17s. net (pp. 494-)

HIS text book is intended as

a general volume covering

the bulk of the work usually

associated with the title of

Alternating Current Engin-
eering. It is designed to cover the sylla-
bus for the Alternating Current paper
of the City and Guilds Examinations,
and for the B.Sc. Examination in Elec-
trical Engimeering. The matter dealt
with in this book is essenually of the
type and styvle usually associated with
College lectures, which are intended to
be supplemented by separate Laboratory
or Practical Courses. The commercial
side of A.C. Engineering is, therefore,
not touched upon at all, nor is what
may be termed the “manufacturing”
side which is concerned with construc-
tional details and the various forms of
A.C. machinery as actually put on the
market. For the purposes, however, of
College courses of the above type the
book appears to cover the ground in a
wery excellent manner, except in a few
minor details, This particular subject
is from its nature one that is quite in-
separable from mathematical reasoning
and formulz, but the author has endea-
voured to simplify these down to their
essential parts only, and to put the more
advanced (calculus) explanations in the
form of footnotes which may be passed
over by the umnitated reader. This
practice, however, has not been consist-
. =ently followed, as in one or two places

S R S U T
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the integrations have been incorporated
into the text.

The book commences with the usual
type of introduction dealing with the
production of an E.MLF. from a vary-
ing magnetic field. A useful feature in
this section is the emphasis given to the

idea of “linkages” and “change of link-

ages,” rather than to the “cutting” of
flux by a conductor, and also to the im-
portance of considering non-sinusoidal
wave forms as well as those following
a pure sine curve. [he general ten-
dency, however, of modern practice s
in the direction of more uniform sine
wave forms so that these considerations
are gradually becoming less important,

Twao very useful chapters are devoted
to vectors and circle diagrams, the lat-
ter heing treated very fully. A useful
distinction has been made in the form
of the arrow head put on the vectors
to distinguish between the various vec-
tors in a diagram representing voltage,
current, magneto-motive force and fux,
The &isl:_igctinns are, however, rather
confused in the printing of some of the
diagrams throughout the book., Chapter
VI. treats of Capacity and Condensers
and summarises the effects of capacity
in alternating current circuits and net-
works, as well as their various uses and
the meaning and effects of Resonance.
A very limited table of Specific Induc-
tive Capacities is, however, given and
some of the values quoted do not
entirely agree with common experience,

The author seems to pin his faith
entirely to r condensers for pract-
cally all purposes, although the Mos-
cicki glass tube condensers are briefly
described. Mica condensers seem to
be quite “outside the pale”™ in spite of
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their increasingly extensive employment
for many purposes. The sections on
the uses of condensers are also some-
what brief, while such a very extended
application as their use in Magnetos is
altogether omitted.

The wave forms of alternating cur-
tent are further dealt with in two Chap-
ters, [X. and X. The pages devoted
1o Harmonic Analysis are 'somewhat
limited, and only two methods are dis-
cussed, probably because the author pre-
fers his own method (for which good
tables and data are given) to any other.
A considerable number of ways of
analysing a periodic curve have been
published latterly, and some mention
might perhaps have been made of some
of these, although, on the other hand,
the average college student has quite
enough to remember if he knows merely
one workable method without nskmg
possible confusion by studying several
different analyses. The sections devoted
to the effect of magnetic saturation and
hysteresis on the wave-form of the cur-
rent, as well as the harmonics that are
introduced under other conditions—such
as by an A.C. Arc—are instructive
from the wireless point of view, espe-
cially in connection with the applica-
“tion to static and other forms of Fre-
quency Raisers.

Chapters XI. and XII. on A.C.
Instruments begin the more specialised
portion of the book as distinct from the
purely general introductory matter. A
feature rarely found in text books is a
description of the cathode-ray oscillo-
graph and its method of use, although
important recent improvements such as
the use of incandescent cathodes, etc.,
are not mentioned. These improvements
make the instrument much more -useful
in operation, and enable photographic
records to be more readily obtained.
The influence machine mothod of ex-
citation can alsn with advantage be

replaced by high voltage batteries or by
rectified alternating current obtained by
the use of rectifying valwves.

The all-important Transformer, Al-
ternator, and Induction Motor are given
three chapters each—one of which is in
each instance devoted to design. These
design chapters appear particularly good
for the student’s use as giving a plain,
straightforward treatment without un-
necessary complications, provided that
the details of most recent practice (in the
way of efficiencies, regulation, etc.), are
aupplu:d to the student by his lecturer.

The transmission of power by over-
head lines and underground cables is
treated mathematically in Chapter XX.,
while Synchronous Motors and Rotary
Converters each receive a Chapter.

A very useful Chapter is devoted to
Power Factor Improvement, and treats
mainly of the over-excited synchronous
motor and the various conditions under
which it may be employed. The use
of condensers for this purpose is also
briefly discussed.

Mercury Vapour Converters and
Electrolytic Rectifying Valves are dis-
cussed briefly, while the book closes
with two Chapters devoted to the series
and repulsion motors,
~ Taken as a whaole the book gives a
very gond treatment of all parts of the
subject and misprints are remarkably
few, altlmugh considerable confusion
may arise through the use of the section
hudmg “Ohms Law for Alternating
Current Circuit” on p. 10, when the
complete (impedance) formula is not
given but merely the usuil form of
Ohms Law, as used for ‘D.C. circuits.
A 'slight error appears on p. 135 where
two discs referred to in the text are
shown in the accompanying figure as
squares; and again on p. 221, the ex-
pression “length of the core . . ... ...
-1ﬁ4 cm.” should be “r.uil: nf core
SOCTION. o o o o o v « & =16.4 cm.’
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NEW HONOUR FOR SIR O.
LODGE.

N June 6th at Clarence
House, the Duke of Con-
naught presented to Sir
Oliver Lodge the Albert
Medal of the Royal So-
ciety of Arts, which was awarded to the
famous scientist “in recognition of his
work as the pioneer of wireless tele-
graphy.”
MR. CHARLES BRIGHT
KNIGHTED.

His Majesty the King has conferred
on Mr. Charles Bright, F.R.S5.E,
M.Inst. C.E., M.LE.E., the honour of
Knight Bachelor.  Mr. Bright is con-
sulting engineer to the Commonwealth
of Australia, and has been engaged in
the construction and laying of cables in
many parts of the world. He has
served on numerous Committees, in-
cluding the R.F.C., Inquiry Commit-
tee of 1916, and represented the Aus-
tralian Commonwealth at the Interna-
tional Radiotelegraphic Conference in
1912,

MARCONI COMPANY'S NEW
DIRECTOR.

Marconi's Wireless Telegraph Com-
pany, Limited, announces that Sir
Charles |. Stewart, K.B.E., has been
elected to a seat on the Board. Sir
Charles, who was born in 1851, s a
barrister-at-law, having been called to
the bar in 1883. He was Senior
Official Receiver to Companies Wind-
ing Up from 1890-1897, when he be-
came Clerk to the London County
Council. Sir Charles was Chairman of
Messrs. 5. Allsopp & Sons from 1g900-
1907, and in the latter year he bécame

Personal Notes
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Public Trustee, which position he held
until a recent date.

MILITARY CROS5 FOR EX-
WIRELESS OPERATOR.

Qur congratulations go to Capt. R.
W. Newcomb, who was decorated by
the King with the Military Cross on.
May 17th last at Buckingham Palace,
“for conspicuous bravery in the field.”

Immediately prior to the war, Mr.
Newcomb (who was in the employ of
the Société Anonyme Internationale
Télégraphie sans Fil) was operator in
charge on board the 5.5. ** Lapland,”
but on the outbreak of hostilies he
immediately joined up in a London
Regiment as a private.

NEW APPOINTMENTS.

Mr. F. C. Raphael, M.LE.E., has
been appointed manager of the Cable
and Wireless Department of the Edison
Swan Electric Company, Limited (Pon-
ders End, Middlesex). Prior to the war
Mr. Raphael was well known as the
editor of *““The Electrician™ and “Elec-
trical Engineering” successively. Shortly
after the outbreak of war, being too old
for the Army, he joined the Roval
Naval And-Aircraft Corps, but sub-
sequently obtained a commission in the
London Electrical Engineers, R.E. (T).
At the time of his demobilisation he
held the appointment of Assistant In-
spector under the C.LR.ES.

Mr. A. H. More, AM.LEE,
Mem. LR.E. (New York), has been
appointed Managing Director of the
Marconi Wireless Telegraph Company
of Canada, Ltd. Mr. Morse is well-

known in North American wireless
circles.
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COMMUNICATION COMPANY, LIMITED
DIRECTORS" REPORT.

The Directurs submit herswith the Balance
Sheat and Profit and Loss Account for the
year ended jist December, 1918,

The Company's business has comtinued 1o
show substantial expansion. The Gross
Ee'IE:nut !'nrjd th:]m year amounted to
£.563,205 7s5. 3d., wing an increase over
the preceding year of £oa,547 108 Bd. This
increase was again derived mainly from rentals
of additional ships fitted. It will be borne
in mind that the restrictions on private
messages from ships at sea have only been
removed since May st of this year. The
ner Profit for the year amounts to
A 186,341 178, 1d.

In the Directors’ Report last yvear, Share-
holders were advised that His Majesty's
Government had decided to make the provision
of Wircless Telegraph Apparatus compulsory
on merchant ships of 1,600 tons gross and
over, and ¢o require that two operators be
carried on all these vessels. At the request
of the Board of Trade, this Company under-
took to provide the necessary a atus and
the trained operators. It, therefore, became
necessary to arrange facilities in all parts of
the courntry for the simultaneous training at
the Company's expense of a very large number
of operators. by a large and extra-
ardinary expenditure has been incurred during
the viar under review which will not recur,
and it is responsible for a small reduction in
the Profits compared with the preceding vear
notwithstanding the substantial increase in the
year's revenue.

The losses sustaimed in con ence of
attacks upon the mercantile marine during the
year 1918 have been debited to Profit and Loss.

The have pleasure in recommend-
ing the payment of a final dividend of 10 per
ocent. for the year 1918, which with the interim
dividend of 5 per cent. paid in January last
will make 13 per cent. for the year.

During the year 47 Debentures of a par
value of g4a were redeemed,

The total number of Public Telegraph S«¢a-
tions owned and worked by the Company on
the high seas increased from 2,265 at the end
of December, 1017, to 2,549 at the end of

December, 1918, The organisation of the
Company, together with that of its associated
Companiecs, with a total of over 4,000 mer-
cantile vessels ftted with Marconi Telegraph
Stations, has continued to render inestimable
#MArvicr.

The Amalgamated Wirrless (Australasia)
Limited, in which this Company is interested,
has paid a Dividend of 5 per cent. in respect
of the year ending joth June, 1gi8.

The increase of the Capital of the Company
lo 41,500,000 was duly confirmed at the Extra-
ordinary General Meeting, held on the and
May, g, and 6oo,000 new Shares were
offered to the Shareholders, at par, on the
roth May last.

An official guotation on the London Stock
Exchange was granted for the Company's
Shares in April last.

It is with regret that the Directors have to
record the names of further members of the
Company s Telegraph Staff who have lost their
lives in the service of their country.

The Directors regret to record the death, on
the oth May, of Mr. Henry Spearman
Saunders who had been a Director of the
Company since its incorporation.

Since the last Ordinary General Meeting,
Mr. Sidney 5t. ]J. Steadman and Sir Charles
J. Stewart, K.B.E., have been appointed
Directors of the Company. ([In accordance
with Article 67, these gentlemen retire and,
being eligible, offer themselves for re-slection.

The Directors retiring by rotation are Mr.
Henry William  Allen, Mr. William Walter
Bradfield, and Mr. Maurice Alfred Bramston.
who, being eligible, offer themselves for re-
rlection,

The Auditors, Messrs. Cooper Brothers and
Co., also retire and offer themselves for re-

appointment,
By Owder of the Board,
H. W. CORBY,
Secrelary.

Marconi House,

Strand, London, W.C.a.
6th Junme, 191g.
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Questions and Answers
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Note.—This section of the magasing is
placed at the disposal of all readers who wish
to receive advice and information on mailers
pertaining lo both the lechmical and now-
techmnical sides of wiveless Lele y. Readers
should comply with the following rules:
{1) Questions should be numbered and written
on one side of the r only, and should not
exceed four in num (2) Queries should be
clear and comcise. 1’3} Before sending in their
guestions readers are to search recent
numbrrs to see whether the same queries have
not been dealt with before. (4) Editor
cannot undertake to reply to gueries by post
(5) A1l queries must be accompanied by the full
name and address of the sender, which is for
reference, not for publication. 5 will

be answered under the initials and town of the |

correspondent, or if so desired, under a *' nom-
de-plunre.” I',IH‘W. readers please nllu:;l

amateurs may not at pressnt '
:untruct or use a for wireless tele-

graphy or . [7) Readers desirous
of knowing the of service, stc., for
wireless l'i.*-'m save time by writing

direct to the various firms employing
ors.

T. AERIAL (Cheshire).—Asks whether If
two stations which lie E. and W. desire
communicate with maximum strength signals,
their aerials should be parallel to cach other,
that is, N. and 5.

(2} Would the same applv
downlead be taken frem the
centre ?

Answer.—{1) In the first place an aerial is
only directional to any useful degree when the
lengeh of the horizontal portion is several times
the length of the downlead. In order that the
zerial may radiate the maximum energy in a
certain direction, the free ends of the aerial
must point awav from the station to which
it is desired to transmit. The aerials in the
above case would therefore point away from
each other and would be in the same straight
line.

(3) A *“T" aerial is only very slightly
directional. Curves showing the mtnnllt'_i' of
the field around an aerial will be found in most
text books on Wireless Telegraphy.

If the receiving station is fitted with a wire-
less compass using a frame for the aerial, then
strongest signals will be received when the
plane of the frame points to the transmitting
station, that is the plane of the frame will be
in a line with the receiving and transmitting
stations.

It is quite possible to obtain readable signals
on a 5-ft. frame by using several audions in
cascade,

whether the
ends or the

MESSENGER (Christchurch).—{1) You ask
* Is it true that there are more operators than
can be employed? "' This quastion is of such
a comprehensive nature thar we cannot answer
it definitely. We are inclined to .hink thast
there is a steadily growing demand for wireless
operators.  (2) Not to our knowledge. (3) The
Marconi International Marine Communication
Co., Ltd., Marconi's Wireless Telegraph Co.,
Limited, Siemens Bros., and, of course, the
I'ost Office. A very limited number of Ship-
ping Companics employ their own opera.ors.

H.5. (Biddulph Park, nr. Congleton).—
{1) Six to nine months study at a good school,
but it depends largely upon how lond vou nedd
to attain the necessary operating speed. (2) and
{3) Elementary arithmetic only.

C.D.H. (Sealord).—You would require a
complete course of clectrical engineering, plus

ialised study of high-frequency currents.
Wr?ﬁ to the \nrmua engineering colleges for
prospectuses of such courscs, siating whar vou
want to do.

J.M. (Portsmouth).—{1) Y es, but not in tnat
only, of course. (2) The fee for the P.M.G.
examination in wireless is five shillings.  Apply
to t".¢ Secretary, G.P.0., London.

C.R.E. {Swine, nr. Hull).—{1) The wirelrss
ca'l of the 5.5. Titanic which sank in 1912
was MGY. (z2) Pepends upon the rules of the
club you propese lo join. At present there
is not a great activity amongst wireless clubs,
owing to the restrictions on amateur working.
U'ntil a club is started near enough to vou-
home for vou to attend its meetings vou might
Lbecomie o corresponding member of a club else-
wherr, The Three Towns Wireless Club, 7,
Brandreth Road, Compton, Plymouth, is
willing ta admit such members, ;

L.AW., c/o G.P.O.—Asks : (1) Whether the
formula in the Wireless Year Book for rgi¥
for the calculation of the capacity of concen-
tric evlinders s vorrect#

Yes, this formula is guile comrect when air
is the diclectric wsed, as the Specific Inductive
Capacity of air is 1. If any other dielectric
is used then it is necessarv 1o include in the
numerator of the formula the value of the
S5.1L.C. of the material used.

{z) We are unable to state the exact 5.1.C.
ol paraflfin waxed paper, but it would probably
be about 2.

(3) It is not cssential to have a battery con-
nected in the grid circuit of a threa electrode
q.;l_he In same v#ve receivers the grld poten-
tial is adjusted by means of a potentiomete
connected across the battery used for the fila-
ment.  The potentiometer can, hu".ln‘tl]‘, [}
disprnsed with, when the coresct point o the
characterigtic eurve of the valve is obsuined by
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adjusting the plate voltage, and the tempera-
ture of the filamen:.

{4) What factors govern the sizes of wires
and ratio of turns in & telephone transformer?
Answer.—The current fAowing in the primary
gide of the transformer, that is the detector
side, the inductance of the primary side, and
the current required to work the particular tvpe
of telephones used, are the principal factors
which govern the sizes of wires used and the
ratio of the number of turns.  The design of
the telephone transformers i somewhat empi-
rical and is a matter of trial,

DALLY (Hastings).—Asks several questions
about the cost of various pieces of apparatus
used in connection with valve reception, and
requires the names of the various grid valves.
(1) It is almost impossible to give any indica-
tion of the cost of any apparatus for use in
wireless transmission or reception, as no wire-
less apparatus hng heen on the public market
sinre the outbreak of war, and we cannot for-
cast what prices will rule when the embargo
is raised. Other circumstances which affect
the ecost of anv wireless apparatus for an
amateur are : (a) his ability and facilities for
making it himself, ib) the range of the set,
whether for receiving or transmitting, and,
{c) the finish of the whole apparatus. A set
can therefore be made with an outlay of a
few shillings or as many pounds.

YWe are unable 1o furnish "' Dally " with any
names of grid valves as the valves at present
are simply known as three electrode trans-
mitting or receiving valves, a few having a
tvpe Irtter. -

{z) What apparatus is required 10 convert an
Auto-jigger crvstal receiver inte a calve
receiver ?

Answer.—A three electrode receiving valve,
A battery with a series recistance to light the
filament of the valve ; this baitery would have
to give a current of about .g amps. so that
an ordinary dry rell would not suffice ; a high
tension battery rapable of giving from 100-
2om volte,.  The exact H.T. Voltage required
depends on the characteristics of the valve. A
pair of H.R. telepliones, or preferably a pair
of L.R. telephones and a telephone trans.
former.

{3) In a heterodvne receiver what produces
the waves at the receiver snd? In & hetero-
dvne recelver the waves or " beat= " as they
ure technically known, are produced by super-
imposing on the circuit oscillations of greater
or less frequency than the frequency of the
waves received,  Thus iF the received woves
have a frequency of go.pon per wecond and
oscillations of 4q.000 per second are super-
impowd we obtain 4 musical note with a
freguency of 1,000 per second in the receiver.
There are several metheds of obtaining these
superimposed oscillations, the most usual being
to couple a reaction coil connceted in the plate
circuit of the valve, to the (oil connected in the
grid circuil.

The coil in the grid circuit can either form
the AT.I. of the receiver or the Jigger
secondary coil.

{3} Continuous waves cannot be received on
an auto-jigger receiver by including a single
buzzer in the aerial circwit. It would be
possible by using a double buzzer, that is two
buzzers in series.  Connecting a condenser
across the buzzer terminals would have no
“lret.

(50 Yes, wireless telephone waves can be
heard by anyone listening on a crystal receiver.

C.T.A. iLrivester).—{1}) We regret we are
unable to give the exact function of the con-
denser C.4 on page g5 of the May issue of the
WireLess WorLD ; perhaps the writer wished to
insulate the flament and high tension batteries
from earth, a somewhat unusual proceeding.
As this condenser has a capacity of .o1 mfd. its
rapacity would be very large compared to (hat
of the acrial and would not, therrfore, appre-
ciably vflect the wavelength.

{2z} For remarks on the design of telephone
transformers see our answer to L.AW,, ¢fo
.P.O., in this issue. We have obtained
good results on a Variety of circuits by using
a small ignition coil. similar to that used for
motor car ignition belore the high tension mag-
nelo came into use, o

i3) Telephone translormers with a  closed
iron core are used, but from our experience
they are little, if any, more efficient than an
open core translormer. .

D.AXN. (5. W.g)h—Unfortunately D.AN.
gives no details of the coil with which he
gets a §=cm. spark ar the electrode gap when it
is disconnected, or whether only the secondary
lcads are disconnected and not the aerial cir-
cuit,  The spark may be caused by the elec-
trode rods acting as an Hertz resonator wit
the condenser across the break acting as the
exciting agent. =

SHARE MARKET REPORT.

There has bern renewed activity in the shiore
muirket for the various Marconi issues owing .
to the prospects of the Parent Company's
claim against the Goverament, the improved
position of the International Marine Company
shown in the report which has just been izaued
and the proposed reconstruction of the Marcani
Wireless Co. of Canada.

Prices are all well maintaincd as we go to
priss @ Marconi Ordinary, £6. 3. 9; Marconi .
Preference, £5. 11. 3; American Marconi,
£i1. 1o. o; Canadian Marconi, 18s nd,:
Spanish and General, 155.; Marconi [Inter-
national, £3. 10. o.

'l,' TANTED the tiliowia

fumbers of the™ Wireless World "r—

April, lune, 1gig; Jume July, 15875 Janasry, Febnaary,
March, April, May, Seprember, 1goll; Febfuary, igig.  Write
with full particulars, price, etc,, 10 Box N, Wirsless Press Led.,
Marconh House, Strand, W.C. 1.

TF{‘H}'lfﬁl BOOKS.  Second-hand and New Books oo every

conceivable subiect.  Catalogue free,  Siate wanie.  Reoks
werl on =pproval,  Books bought—Fovie, iznizs, Charing
Cross Hoad, Londom
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