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PRECISION WIRELESS APPARATUS

PATENT HIGH-RESISTANCE TELE-
PHONE RECEIVERS 8000 ohms.

These are hited wath n[:t}‘ :;lm'k
gap and tested up to 500 volts A.C.

TELEPHONE AND'INTERVALVE
TRANSFORMERS.

TRIODE VALVE GENERATORS for
A.C. bridge testing.

PRECISION AND STANDARD
MEASURING EQUIPMENTS for high-

frequency and wireless determinations.

H. W.. . SOLLIVAN,

WORKS :
Telegrams : * Deadbeat. Avenue, London.”

LONG SCALE VARIABLE AIR
CONDENSERS with 360 scale, other
patterns with Micrometer Adjustment,
capacities: |20—10,000 micro-
microfarads.

ROTARY PATTERN FILAMENT
RESﬁTﬁH'EES, and Gnd Potential

Regulators. Continuously adjustable.

NON-REACTIVE RESISTANCES for
A.C and H.F. Measurements.

COUPLING COILS, VALVES, ETC.

WINCHESTER HOUSE,
LONDON, E.C2, ENGLAND

“LIVERPOOL HOUSE,” MIDDLESEX STREET., LONDON, E.1.
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The Kamina Wireless Station

ITS CONSTRUCTION

MONGS'T  the numerous

events of the Great War

which have almost escaped

public notice the Togoland

campaign s particularly

interesting as it was in the Kamina

Wireless Station that the surrender of
the Colony was effected.

l.ome, the Goverriment town, situated
on the seashore and quite close to the
British frontier, was occupied by Hrit-
ish troops in the ftirst days of the war,
whilst the French troops were advancing
westwards on the littoral. As a (esult of
these operations the German Colonial
Government, as well as German troops
and business people were obliged to re-
tire towards the hinterland to the Ka-
mina high power wireless station. Here
-hev installed themselves, resolved to de-
fend it energetically, and started digging
trenches.

The British and French columns on
this side were each closing in upon
them. The British were following the
railroad line to Atakpame, the bridges

AND DESTRUCTION

of which the Germans had blown up,
whilst the French were advancing by
an unhnished road, which starting at
Anecho, was intended when hnished to
meet the railroad at about half way from
Atakpame. It was a little further on,
near the village of Chra, that the Fran-
co-British vanguards came into contact
with the German rear-guards, and after a
short fight the latter were forced to fall
back on Kamina. Von Doering, Act-
ing Governor of Togo, judging then
that resistance would be impossible, de-
cided to surrender after having destroved
the wireless station.

For this purpose the Germans placed
two large drums of petral In a2 room
where they had prepared several wood
hres. They then went outside and fred
at the barrels from a distance, flooding
the whole place with petrol and imme-
diately setting on fire the whole build-
ing. During that time other parties of
Germans were destroving the aerials and
lattice masts.  There were ten masts
having the shape of a prism, cach resting
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EAMINA WIRELESS STATION,

on a point on a cast steel base insulated
py lenticular glass insulators, These
masts being held in a vertical position
by means of stavs, it was suthcient to
unscrew the stavs from their anchorage
on one side of the mast in order to bring
down the whole mast with a crash to the
ground on the opposite side,

When, therefore, the Britsh and
French troops arrived at Kamina no-
thing remained of that powerful wire-
less station but smouldering ruins, upon
which the Germans still vented their
fury by breaking up with sledge ham-
mers whatever had been spared by the
Hames.

T'he photographs which we are so
tortunate as to be able o reproduce show
very well this side of the Teutons
thorouzhness.  Such  urtter  destruction

of good machinery as to its smallest parts
must be inexplicable to true engineers,
who would content themselves by doing
some vital damage sufhicient to render
the station beyvond repair, and would not
smash the unessentials. On looking at
these pictures one is tempted to think
of our late enemies as naughty, scream-
ing children breaking their toys.

The Kamina station had an effective
power of 250 kw. It was really 325
kw. if we add the supplementary 75 kw,
of D.C. which were necessary for the
general service of the station, such as
accumulators, light, blowers, water
pumps, servo maotors, workshop gear,
etc.

T'he transmitting system already in-
stalled was of the normal Telefunken
tvpe with sparks divided and blown

==
p—
——

The German staf at Kamina,

The kultwred part of it forms the top row
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THE

off by means of powerful blowers, the
nh_;n:Lt of which was also to cool the
multiple plates of the spark discharger.

T'he necessary alternating current was
supplied by a group of Curtiss—A., E.G.
turbo-alternators of 250 kw. The
continuous current was produced by a
group Crrn-hl:lng of dynamo and steam
engine of the vertical marine type
coupled on the same shafr.  Ewvery sa-
cline woas d:.-pﬁmnd.

The transmit-
ring aerial was of
the flat top type
made of rwenty
wires, ten each
side with a wide
free space in the
middle, and was
supported by four
lattice masts,
cach 120 metres
in height. Each
wire was straigh-
tened by exten-
sion wires hixed at
the top of twenty
small masts  and
could be kepr al-
ways at the same
tension by means
of counter-
weights. The re-
ceiving aerial
consisted of a
single big bronze
cable about 3 8co0
metres in length
supported by five
masts of 120 metres, and three 75-metre
masts; the construction of two more 7§-
metre  masts was  planned, and
foundations alreadv started upon,

The Kamina wireless station was sup-
posed to work as a relay station between
Nauen and the Windhuk station, in
(erman West Africa and also |ar es
salzam in German East Africa.  In the
meantime Kamina was a connection be-

their
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Another view of the gutted stat.on
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tween the Metropolis and the German
colonies of Togo and the Cameroons,
possessing rh|‘1t'1._t11-"1:|‘|." the two 25 kw.
wireless stations of rl_‘ﬂ::b]tlv:hm’t and
uala.  “The latter was anpltlch de-
stroyed by the Germans, but at Togblek-
hove station th!:v only had time 1o
destroy the lattice mast and to take aw ay
the receiving set and the spark dis-
charger,

The building of the Kamina station
was  started In
1912 under the
supervision of
Baron Codelli,
and it was htted
with the latest
IMprovements,

The construc-
non  was  not
quite finished in
August, 1914,
and the war be-
gan during the
first  trials  be-
tween  Kanuna
and Windhuk
and [Dar s
Salaam.

This staton
presents  an ex-
ample of the
hetter  side of
German colonal
methods,  al
though there s
no  doubt  burt
that it was prim-
:uri|_1.' intended
as i mere outpost of the Wilhelmstrasse.
Yet one is struck by the enormous pains
which were taken over the technical de-
tails, and the lavish outpouring of money.
It would be interesting to know how
many other high-power wireless stations
in the colonies or remote footholds of
other countries are provided with a com-
plete duplication of plant.

The aco mmpﬂn}'ing photagraph of the
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KAMINA WIRELESS STATION.

This map illestrates part of the great German plan of wircless ** penetration.
strafegic system worked rery well (00 the relay stalion was caflurd,

German wireless staff is unique, Qur
contributor who supplied it and the in-
teresting notes detailed above, states thar
but one print was obtained from the ne-
gative when the latter was destroyed by
a native in German pay, It furnishes
a curious sidelight on the German tem-
perament, because anyone with experi-

This particular

ence of even larger stations than Kamina
knows that nothing like such a large un-
skilled staff would be required, and the
precise object in putting so much “col-
oured” padding into the group s difficult
to divine.  Probably there was some in-
tricate piece of propaganda at the back
of the idea.
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Personalities 1n the Wireless World

R. A, A, CAMPBELL SWINTON, F.R.S., was born in
Scotland in 1863, and at the age of nineteen was apprenticed
to Lord (then S5ir William) Armstrong and began his
engineering career in the Elswick Works at Newcastle. In
1887 he came to London, where, since then, he has
practised as a consulting engineer.

Like so many other eminent men, Mr. Campbell Swinton’s activities and
interests extend far beyond the immediate claims of his own business. Besides
being a member of the Institutions of Electrical, Mechanical and Civil Engineers,
he is Chairman of the Council and Vice-President of the Royal Society of Arts,
a member of the Executive Committee of the British Science Guild, and from
1912 to 1915 was a Manager of the Roval Institution of Great Britain. He is a
Past-President of the Rontgen Society, and in connection with this it is of interest
to note that he took the first X-ray photographs ever produced in this country.
These photographs hang in his office in Victoria Street in company with others
which illustrate the radiographic art as applied to the hands of various celebrities.

He is a devotee of photography, having engaged in it since the age of ten
years That he is also a master of it is evident from the portrait—taken by himself—
which is reproduced on the opposite page.

At the present time, when hundreds of our readers are so deeply interested in
amateur wireless work, the subject of our biographical notes retains for us a special
interest because he is the President of the Wireless Society of Londen. Mr,
Campbell Swinton has for a long time been an enthusiastic private experimenter in
wireless, and it is quite certain that the subject lies near to his heart—for he makes
his own apparatus; an example of his workmanship is shown on another page of this
number. Now that the Wireless Society has resumed its work we feel sure that
under the wise Presidency of Mr. Campbell Swinton it will, through its able
Committee, accomplish a most useful work for science and for the fraternity of
amateur wireless men.
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THe AMATEUR PosiTion,
LTHOUGH no public

announcement has been

made by the authorities

regarding the granting of

licences for wireless trans-
mission by amateurs, we understand
that the Post Office is now prepared to
consider applications for informal per-
mission to do such work. It need scarcely
be said that at the present stage of
Dora’s lingering demise these applica-
tions will be dealt with fairly severely
and the needful permission only given
in cases where the applicant is considered
to be highly-skilled in the use of his
apparatus and is desirous of prosecuting
serious experimental work not likely to
interfere with commercial or official
stations. (Sec p. 535.)

So far as reception is concerned, little
difficulty should be met by any amateur
in securing pcrmlmun to work, and this

t of the situation may thus be con-
sidered to be cleared up, though we
would respectfully urge the Post Office
to be more generous with regard to the
dimensions of the amateur’s aerial. Ifa
person intends to use crystals, then we
can think of no reason why he should
not be allowed to erect as large an aeral
as he likes,

= - L

RADIOGONIOMETER AND
TRIANGULAR DIRECTIVE
AERIAL PATENTS.

There has been an action brought by
Professor Artom against Mr. Bellini and
others before the County Court, Court
of Appeal, and Court of Cassation of
T'urin on the ground that the invention

forming the object of Artom’s Italian
Patent No. 88,766, and other corre-
sponding foreign patents in his or other’s
name, commonly known under the name

* RADIOGONIOMETER,” or ‘' DIREC-
Tion Finper,” had been in some
publications  attributed to  Bellini

and Tosi, and the invention protected
by the Itallan patent 88,765, and cor-
responding foreign patents in Artom’s
or other’s name, commonly known un-
der the name of * IDMRIGIBLE TRIAN-
GULAR AERIALS " had been attn-
buted to other persons.

The Court of Appeal of Turin by
the judgment dated July 18-24th, 1914,
confirmed by the Court of Cassation on
June 26th, 1915, decided that said pub-
lications were an infringement of Prot.
Artom’s rights, as it cquld not be con-
tested, even in print, that said inventions
belonged to Prof. Artom’s intellectual
patrimony, this having been admitted by
Mr. Bellini himself in his declaration
before Mr. Rolando, Public Notary,
dated April 5th, 1912, whereby he bound
himself to withhold from any opposi-

tion.
. . L]

LORD FISHER ON WIRELESS.

We take the following extract from
Lord Fisher's interesting “Memories,”
published in The Times of October
I7th:— . v s v nvnnnnn . An inter-
cepted German naval letter at the time
gave me personally great delight, for it
truly divined that wireless was the wea-
pon of the strong Navy. For the
development of the wireless has been
such that now you can get the direction
of one who speaks and go for him; so
the German daren’t open his mouth. Bur
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STRAY WAVES.

if he dbes, of course, the message is in
cipher; and it's the elucidation of that
cipher which is one of the crowning
glories of the Admiralty work in the
late war. In my time they never failed
once in that elucidation.”

“THE HYDROCARBON IN ARC
CHAMBERS.

From an extremely interesting article
entitled ** Development of Arc Radio
Transmitters,” contributed by Messrs,

=
51

A. L. Anderson and H. F. Elliott to the
Elsctrical World (August 3oth, 1919),
we extract the following:—" The
magnetic field strength is a function of
the power, frequency, and kind of hydro-
carbon used.” * Alcohol is the hydro-
carbon generally used with the smaller
arcs. Kerosene is used where considar-
able power is required on short wave-
lengths. It will increase the antenna
current when the magnet field is weak,
but produces soot in the chamber, whizh
makes an occasional cleaning necessary.
[lluminating gas is used when available.”

T
Speaking Across the Atlantic =
by Wireless Telephony =

=

T R TRATIAL

A Report of the Public Lecture Delivered by Professor J. A. Fleming, M.A.,
D.Sc., F.R.S., on Wednesday, Oclober 22nd, at Unsversity College,
Crower Streel.

HE lecturer opened his

entertaining discourse with

a brief description of wave

motion in general and in

particular of the mechan-
ism of sound transmission through air,
He pointed out that different sounds
have different wave characteristics, and
described an instrument that had been
developed in the Research Laboratories
at University College in the course of
ceitain  experiments made during the
war, for the purpose of delineating the
wave form of various types of sound.
This instrument he termed a “Phono-
scope” or “Phonodeik.” The general
construction of this apparatus was shown
by means of lantern slides. By ‘1s use

it is possible to delineate on a photogra-
phic strip the wave form of various
speech sounds. A number of lantern
slides were shown illustrating the differ-
ent types of vowel sounds, The lec-
turer showed by the addition of a num-
ber of curves of different wave-lengths
the manner in which a complex shaped
wave form is built up of a number of
sine wave harmonics, and explained the
reverse process, known as Fourier’s analy-
si5, by means of which a complex wave
form may be analysed into its constituent
harmonics. A number of films were on
view showing the wave form of various
speeches—such as Hamlet's “To be, or
not to be,” etc.

To further the explanation of Radio-
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telephony the elements of simple line
telephone apparatus were described by
the aid of lantern slides. Sections were
shown of the transmitting and receiving
instruments and diagrams of their mode
of connection together. The great dis-
advantage of wire telephony, as com-
parud with radiotelephony, is the distor-
tion that occurs with the former when
speaking over long distances.  More
particularly is this distortion felt when
speaking through cables. A diagram
was shown of the wave form of the
* o0 " sound such as in * moon,” at the
beginning and at the end of a long cable.
All the irregularities in the original sous.d
were smoothed out by the action of the
cable, so that the resultant wave fo-m
at the receiving end was practically only
a smooth sound curve.  This means that
all the vocal character of that sound
would be lost at the receiver, and 1t
would be impossible to distinguish what
word had been spoken.

The action of the cable in producing
this distortion takes the effect of damp-
ing out all the higher harmonics in the
wave form. "The lecturer compared
this action to that of a race in which
hoth men and boys take part. The
energetic boys rush forward at the be-
ginning but are soon worn out, where-
as the men would sustain their pace
throughout the whole race.

The general principles of radio trans-
mission were explained at length by the
help of slides and the essential need for
high frequency oscillations in the trans-
mitting aerial was pointed out. T'here are
three chief sources of such oscillations
of the type required for radiotelephony :
High Frequency Alternators, Poulsen
Arcs, and Vacuum Valves. The prin-
ciple b}' which an alternator may be con-
up high frequency cur-
by diagrams and also
parts of Alexander-
ncy Alternators.

DECEMBER, 1919

These machines although suitable for use
in fairly large units are far too costly
for small experimental work.

The Duddell Oscillating Arc was
next dealt with and the mechanism by
which its falling characteristic is used to
set up oscillations in a shunt condenser
circuit was lucidly explained,

A few brief remarks about the con-
stitution of atoms and clectrons  pre-
ceded a description of the Fleming Oscil-
lation Valve, It wag pointed out that
all hot bodies, lamp hlaments, a hot
poker, the sun, etc., are all emitting tor-
rents of electrons from their surfaces.
This electron emission is ordinarily hin-
dered by the pressure of the surrounding
air, the molecules of which are, compara- -
tively speaking, crowded tugether round
the surfate of the hot hudq., but in a va-
cuum such thermionic emission, as it 1s
called, can take place quite fr::n:h Since
these electmns are negatively charged
they are attracted by a positive charge.
This phtnurnennn was made use of by
Dr. Fleming in 1904 in his appllcatmn
of the Edison effect to the construction
of his oscillation valve, Such a wvalve
in its simple form is only available for
use as a rectifying detector, but it was
auhsl_qmnth maodified by i]’le Forest 1n
America into what is now known as the
T'hree-Electrode Valve, so called because
it has three essential component parts,
the hot ilament, the anode or plate elec-
trode, and a grid between these two. The
action of the grid in bringing about the
amplification of a small potential applied
to it was explained and various circuit
arrangements of the three-electrode
valves used as detectors were shown.
One of the well-known French valves
and a larger transmitting valve were on
view after the lecture.

The great importance of the Three-
Electrode Valve, as compared with the
PJ"'.H.'--—E'..|r.'l'rr-t||x',, or ]‘Jl.’l'l'll]"lg VHI'l'I:,r 15
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SPEAKING ACROSS THE ATLANTIC.

that a number of such valves can be con-
nected up in cascade, that is to say, the
received impulse can be amplified by the
first valve, the resultant amplitied cur-
rent used to affect a second valve through
a transformer and so on. A Marcon
Seven-Valve Amplitier with the valves
connected in cascade in this manner was
shown.

In addition to acting as a detector, the
Three-Electrode Valve may be em-
ploved to set up high-frequency oscilla-
tions. An analogy was given of the
singing telephone and microphone
placed near to each other and connected
together to explain the means by which
the valve can sustain oscillations in a
closed circuit. These valves may in
this manner be used for transmission pur-
poses, but it is necessary to have a high
volrage battery to supply the energy to
rhe plate circuit of the valve. In prac-
rical working a small alternator is fre-
quently used to supply this voltage, and
the resultant high voltage is rectified by
one or more Fleming Valves before being
used with the main oscillation valves.
The circuit diagram of the arrangements
used by the Marconi Company for this
purpose was shown, as well as the means
by which the local transmitting micro-
phone may be used to modulate these
oscillations in accordance with the speech
to he transmitted.

Valves of this tvpe were used in re-
cent experiments in radiotelephony across
the Atlantic. These tests were carried
out from the Ballvbunion Station of the
Marconi Company with the object of
determining the minimum power re-
quired for practical day-time working.
Thevy were, therefore, not merely a
::t:ntl}* experimental feat like the Arllng—
ton to Eiffel Tower Radio Tele phony
tests in 1915.  Particulars of the Bally-
bunion experiments were quoted by the

Lecturer from a recent article in the
WireLeEss WorLD.

Radiotelephony is now also available
for use in aircraft and in fact it is being
regularly so used on the London-Paris
Air Service, The machines engaged in
this service are not out of radiotelephone
touch with English, or French, Stations
during the whole of the j journey.  The
apparatus may also be used for speaking
between aeroplanes, as well as from
aeroplanes to the ground.

At the present time it is not abso-
lutely essential that large elevated aerials
should be employed, as it is now possible
to use only a few turns of wire wound
on a small frame in order to receive
radiotelephone messages over consider-
able distances. For this purpose one of
the multi-valve amplitiers, such as the in-
strument that was on view are necessary
to amplify up the received signals. Such
a loop transmits best in its own plane,
and very little energy 15 radiated in a
plane at right angles.  Conversely such
a lmp will receive hest from a station
in its own plane.  Loop aerials of this
type may, therefore, be used for direc-
tion-finding purposes, such as for locat-
ing a distant aeroplane. During the
war loop aerials of this tvpe were used
by our airmen for locating Zepp-elma
Once a Zcppelm made use of.its wire-
less its position could very quickly be
determined by our men, who were then
-ﬁ.bll.' 3] II'ItE‘f'l.’ll:.'w H.'

Dr. Fltmmg‘ l:m'lh-:icnrlll,' looked for-
ward to a regular Trans-Atlantic Radio-
telephone Service in the near future,
when it would be as easy to speak from
London to New York as at present it is
to speak to Glasgow, or Edinburgh, with
the additional advantage that with the
Radiotelephone there is no distortion and
the received speech is remarkably clear,
since all waves travel ar the same speed
through the ather,
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ON THE PROPAGATION OF ELECTROMAGNETIC WAVES
ROUND THE EARTH.

By Barth van per Por, Jun., D.Sc. (Utrechr).
Philosophical Magazine, Vol 38, p. 365, Sept. 1914q.

The theoretical problem of the bending, by diffraction, of electromagnetic
waves round the earth has been attacked by various writers. This work is largely
mathematical and for convenience of calculation the earth is imagined to be a
conducting sphere, the circumference of which is large compared with the wave-
length of the radiation, and the atmosphere surrounding the earth is regarded as
a perfect insulator. However, when the amplitudes of the waves received at
various stations from a fixed s:ndmg station are compared with the calculated
values obtained from the mathematical solution, discrepancies are found. It is
thus obvious that effects other than those of pure diffraction must be taken into
account. That signals from a distant station are as a rule stronger during the
night than during the day, undoubtedly indicates that the electrical conditions
of the atmosphere have a pronounced influence on the wave amplitude. An
annual variation of signal strength in overland transmission has further been
found : also the intensities of the signals received during the night show further
appreciable flucruations while the day-tume intensities are usually more steady.
This last fact suggests that the day-time values of received wave-amplitudes may
be regarded as * normal.” The object of this paper is to compare these observed
*“ normal " values with the magnitudes to be expected according to the diffraction
theory.

Solutions of the mathematical problem suggested above have been obtained by
Nicholson, Macdonald, Love, and Wartson. All these solutions at first sight appear
different, but more detailed examination shows that they are in close agreement
within the limits of their validity. The investigations of Macdonald, Love, and
Watson show that a finite conductivity of the order of g=10""! such as sea water
-=.|:tu;11|3r possesses, has only a small influence on the wave amplitude increasing
it a few per cent. in comparison with the case of infinite conductivity. The
same result is found by Watson allowing for the conductivity of the earth.
Therefore where discrepancies arise between experimental values of wave ampli-
tude and theoretical formulz the cause is not to be sought in the finite conductivity
of the earth’s crust.

If we consider the case of a simple Hertzian oscillating doublet and confine our
attention to intensitics along a great circle of the conducting sphere the formula
giving the ratio of the received antenna current Iz  to the sending antenna current
I, for the assumption of a perfectly insulating atmosphere and a perfectly conduct-
ing earth is as follows,

[

502



DIGEST OF WIRELESS LITERATURE.

I ﬂ f.l X a, .Il == D_mj?ﬁdmt"l“

- -——____ =

[y -v”ginﬁl C A "I“R.,

where R, is the total equivalent resistance of the receiving antenna in ohms,
h,, the acrual height of the transmitting station,
hy, the actual height of the receiving station,
ay, the form factor of the sending station,
@y, the form factor of the receiving station,
d, the distance in kilometres between the two stations,
A, the wave length in kilometres, and -
8, the angular distance between the stations measured in radians.

The quantity a has been defined by Zenneck as the ratio of the mean current
amplitude divided by the product of the antenna height and the maximum current
which is usually found at the bottom of a transmitting aerial. A comparison of
the above formula with experimental observations must now decide whether actual
wireless communication is established by diffraction alone, the atmosphere being
regarded as a perfect insulator.

Experimental data on this subject are very few in number. Pracnczll}r all the
work has been carried out by Austin, who measured the signals in a telephone
receiver by shunting the latter down to such an extent that dots and dashes could
just be discriminated, the value of the shunt giving an indication of the ampl-
tude of the waves at the receiving station. Now the numerical relations entering
into the action of crystal and thermionic detectors are not yet completely known
and no definite quantitative theory of their action has been advanced. What
was therefore actually determined in Austin’s experiments is the strength of the
sound in the telephone receiver representing a quantity of energy which was
initially drawn from the energy of the incident radiation. Unfortunately Austin
i5 not very clear in the description of his experiments and it is difficult to decide
whether certain values or constants were obtained experimentally by him or
were calculated or estimated. The smallest amount of energy in the receiving
antenna producing a barely audible sound is given by Austin as 1.225 x 1071* watt.

It is obvious that the measurement of these amazingly small alternating ener-
gies is a matter of considerable dificulty and that variations in the observations
of a few hundred per cent. are to be regarded as relatively small, especially in
view of the atmospheric disturbances which occasionally prevent the observations
altogether. When the value given above is accepted as the limit of measurable
energy an estimation of the oscillating electric field near the receiver antenna
can be made on the basis of a total antenna resistance of about 25 ohms and an
effective receiving antenna height of 146 metres which are the figures given for
the receiving system at Darien where a part of Austin’s measurements were
carried out.

From this it can be calculated that the least amplitude of alternating potential
gradient measurable in this way is of the order of 10~ per cm., being about 10—
of the normal static atmospheric potential gradient; and it is therefore not sur-
prising that proportionally small variations in the latter field (in the form of strays or
atrrospherics) oceasionally prevent or disturb the measurements of the minute
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alternating field superimposed upon it. If we accept Austin’s observations as
giving the true antenuation of wave amplitude with distance, it is at once
evident that the pure diffraction theory cannot explain the experimental data,

As a single instance we may take the measurements at Darien of the waves
sent out by the Nauen station. In this case Austin gives,

[=150 amp. A=g-4 kilometres a,k, = 120 metres
a, i, =146 metres R,=2q ohms d = 0,400 kilometres.

This is the largest distance up to the present over which received antenna
currents have been measured. The audibility factor in this case was 200 corres-
ponding to a received antenna current of I, =1.9 % 10 ~* amperes, while the theo-
retical diffraction formula.above would yield I, =6 x 10" amperes. In this case
therefore the actual value of the wave amplitude according to Austin’s measure-
ments 1 about two million times bigger than the calculated value, Even if we
allow for experimental errors of a few hundred per cent. the disagreement is still
enormous.

As several theoretical investigations have undoubtedly proved that the finite con-
ductivity of the earth’s crust cannot increase the wave amplitude to such an
enormous extent and as the conductivity of sea water is the same for high and
low frequencies, the cause of the discrepancy cannot be due to the earth. It
must be due to the atmospheric conditions.

It is almost certain that a good deal of the action can be explained by the theory
of jonic refraction due to Dr. Eccles who suggested a possible increase of phase
velocity of long electromagnetic waves when propagated through an ionized gas
which would cause the wave-front to follow more or less the earth’s curvature,

Recently Professor Watson has investigated the case, assuming that in the upper
atmosphere there is a spherical shell of finite cunducmru:v, concentric with, and
surrounding, the earth. With the assumption of a sharp inner boundary of this
shell and for a certain conductivity of the latter, values of the field can be obtained
of the order of rnagmtuuin of the ﬂperjrn:ntil observations. But it is doubtful
whether this sharp inner boundary actually exists in Nature.

THE MEASUREMEN'T OF ALTERNATING WAVES WITH THE
HRAUN TUBE.

By E. Luske.
Electrician, Vol 87, p. 270, September, 1g14g,

T'his paper, which also apprared in the falirbuch der Drahtlosen T'elegraphie,
describes a novel application of the Braun Cathode-ray tube to the delineation of
alternating current waves. Instead of the usual method in which the curve of the
waveform is directly delineated upon the fluorescent screen of the tube, the cathode-

ray beam is emplm ed to ionise the space between the plates of a small condenser
mounted on the end of the usual tube. The beam is caused to rotate in a conical
path, by electromagnetic deflecunn, so that the instant of lonisation with respect to
the position in the cvele can be controlled ar will by rotating the deflecting coils
around the tube. The condenser FlHIL‘S take the place of the contact-maker in the
delineation of the waveform by the * Joubert ™ contact, point-by-point method.
Examples of curves are given in the paper. A modified method is also described,
and is suitable for frequencies up to several million per second.
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IL—DETECTOR-AMPLIFIERS
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Al
VERY useful 4-valve
amplifier suitable for gene-
ral use on a modern wire-
less station is represented
by Fig. 7. It possesses

the usual features, but, of course,

is more sensitive than the previous ex-
amples. Each valve is capable of a
magnification of about § times, and
so with such an amplifier signals would
be increased at least 600 times their
normal strength.

With regard to the mounting of these
circuits on a base board, care should be
taken to insulate all parts very carefully,
and to keep the different connecting
wires and transformers away from each
other. In early experiments with am-
plifiers considerable difficulty was «x
perienced on account of induction and
capacity effects between the different
component parts, It will also be con-
venient to provide two “ in-put 7' ter-
minals Y and Z, two terminals 1o
which the four-volt filament-heating ac-
cumulator may be connected, and two
for use with an external plate battery.

In the preceding notes we considered
the simple low-frequency amplifier.
Such an instrument is the most useful
for ordinary work.  There are cases,
however, where a complete detector-
amplifier is desirable. Such an ampli-
fier may be connected across any oscilla-
tory circuit without the need of a separ-
ate rectifying vacuum tube,

Detector-amplifiers may be roughly
divided into two classes : —

(1) Arrangements of valves in cascade
in which the hrst valve acts as a
detector, the subsequent vacuum
tubes acting as low-frequency am-
plifiers,

(2) Arrangements of valves in cascade
in which the hirst vacuum tubes act
as amplifiers of the oscillations and
the last one as a detector. This
second class 1s by far the most
desirable, but the circuits are usually
more difficult to operate and do not
function equally well over a wide
range of wave-lengths.,  Neither
of these defects are experienced in
the first class of detector-amplifiers.

Fig. 7.
A d-valve Amflifier.
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A simple arrangement is shown in
Fig. 8 which shows a typical 4-stage re-
ceiver. The input terminals Y, Z of
the detector-amplifier are shown con-
nected across the closed oscillatory cir-
cuit L., C, as an example of the use of
such an amplifier. The first valve recti-
hes on the cumulative leaky grid con-
denser principle, a condenser C, of 0003
mfd. and a resistance R, of 3 meg-
ohms being provided. A simple resist-
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the transformer T, and also assists in ob-
taining a certain retroactive effect. It
also stores and *“fattens out ™ the recti-
fied current.

A step-down telephone transformer is
shown and also a battery B, for impress-
ing on the grids of the amplifying tubes
a slight negative potential,

Fig. g shows a very useful amplifier
for general wireless work. It is of the
three-stage type largely develon :d by the

Fig. 8.
A Typical d-stage Defector-Amplifier.

ance may be made by cutting two or
three grooves about 2 inches long on a
piece of ebonite with the point of a knife,
and filling these grooves with graphite J.w
rubbing the point of a pencil across them
until the required resistance is obtained.
Suitable terminal connections are made
at the ends of the grooves.

In order to facilitate the adjustment
of the first valve to act as a rectifier, a
separate filament current rheostat R, nf
about § ohms maximum resistance is

provided.
Three interm:-:liar}* step-up  trans-
formers T, T,,and T, are arranged in

a manner similar to that adopted in the
low-frequency amplifiers already de-
scribed A condenser C, is connected
as shown in order that the high-fre-
quency component of the plate current
of the first valve will be by-passed, The
practice of connecting a condenser of
about .0008 mfd. across any impedance
in the plate circuit of a rectifying valve
is widely adopted. It prevents arcing in

French during the war, The special
feature is that the arrangement zan Le
used as a low-frequency amplifier or as a
detector-amplifier, thus combining two
instruments in one. Three terminals,

D, L. and C are provided. The ter-

Fig. 9
Three valves arranged i cascade fo act as a
Detector- Amplifier or Low-Freguency Amplifier,

minals [) and C are used if the amplifier
15 to be applied directly to an oscillatory
circuit. In this case the switch § s
moved over to the top stud so that the
leaky grid condenser C, is brought
into use, the input transformer T, T,
being isolated. If the amplifier is to be
used for magnifying low-frequency cur-
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rents such as rectihed pulses, the currents
are passed through the rtransformer
primary T',, connection being made to
the terminals L and C, and the switch 5
being moved on to the bottom contact.
The values of the transformer windings
and other details may be made the same
as in the case of other amplihers de-
scribed

Coming now to the problem of am-
plifying our oscillations before recrify-
ing them, we have several methods open
to us. We can use inter-valve oscilla-

tory circuits which may be of the tuned
or ap{:rm-:ilc variety, and of either the
or ordinary

auto=-transformer
transformer tyvpe.

1'.11I' core

VALVE AMPLIFIERS.

latory circuit will possess a certain na-
tural wave-length which should invari-
ably be made smaller than the length
of the shortest waves to be received. To
prevent the plate battery H giving the
grids of the 2nd, 3rd and 4th valves an
excessively high positive potential, in-
sulating fixed condensers C,, C, and C,
are arranged as shown. Although act-
ing as insulators to the steady voltage of
H, vet they will allow the high-fre-
quency potential variations at the feet
of L., L, and L, to be impressed on the
grids l.:f th{f 2nd, 311:[ and gth valves. The
capacity of each of the hxed condensers
may be -0003 mfd. To prevent the exces-
sive accumulation of electrons on the

A%

&
D

-
N T —

D

o

A g-valve amplifier detector is repro-
duced in Fig. 10. The intermediary
oscillatory circuits are of the auto-trans-
former tvpe.  Inductances L, L., and
[., are arranged in the plate circuits of
their respective vacuum tubes and serve
to applt the amplified Ingh fr-:qur:nn:u
E.ML.F.’s to the grid or input circuit of
the succeeding valve. In the hgure the
inductances are shown aperiodic. Thev
will consequently respond over a wide
range of wave-lengths without requir-
ing anything more than a rough adjust-
ment. It is to be noted that each oscil-

Fig. 10

Amplifier Deteclor ulilising Aperiodic Inductances ai [uter valve Auto Transformers.

crids of the last three valves, high resist-
ances R, R, and R, are arranged as
leaks and may conveniently have a valve
of about 4 megohms. It is probable
that each valve acts to a certain extent as
a cumulative rectifier, although the last
valve is intended to rectifv the high-
frequency current nmphﬁed by the pre-
ceding valves. To assist in obtaining
the best rectifying conditions, a filament
current rheostat R is provided.

T'he amphhtr of Flg 10 may be modi-
tied by tuning the intermediate circuits.
Variable condensers are then shunted
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across the inductances L,, L, and L.,
each plate oscillatory circuit  being
tuned to the incoming wave-length.
T'his necessitates a considerable amount
of adjustment, which may be lessened by
arranging that the condensers are all
varied simultaneously.

Another variation consists in having
two variable contacts on each of the in-
ductances L,, L, and L,. For example,
the connecting lead from each plate may
be taken to a variable tapping on the in-
ductance instead of to the foot of the
inductance. Hy this auto-transformer
arrangement, a certain amount of ** step-
ping-up " is uhtainable and rather kner
tuning is possible,

s — - - .

g/d.| 60 ‘ ‘ 30 | 20

1-09 GEB! 0-76 nml 1:00
I

124| 067 | 075 ‘ 0-83 | 0497

2-40| 066 ‘ 074 | 081 096
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amplifying tube through the inter-
mediary of the air-core transformer L,
I.,. Each of these windings is aperiodic
and will respond to a wide range of
wave-lengths, differing sometimes by as
much as 2,000 metres. Each coil will
have a natural frequency which can be
calculated by a situple formula which is
of urmost value to the d-::slgntr of wire-
less circuits.  This formula is: —

A=12 [,
where
4=wave-length of coil,
/=length of wire on coil,
f=a factor which is given in the
following table drawn wp
by P. Drude :—
10 08 07 ' 03 Ol=hor
1-33 147 156 ' 2-08 279
197 139 ' 146 191 247
1-325 1-34 141 1-79 2-28

The next tvpe of amplifier which
comes under discussion possesses loosely-
coupled intermediary circuits, These, if
desired, mayv be aperiodic as shown in
Fig. 11, which illustrates a convenient
three-stage

receiver.,

The magn ihed

Fig. I,
A Jstage Receiver with Imfer-valve A peviodic
Oscvdlwtran Tr_;n.sfurmfr;,

oscillations appearing in the output cir-
cuit of the fiirst vacuum tube are passed
on to the input grid circuit of the second

The factor f depends slightly on the
ratio between the pitch g of the turns
and the diameter 4 of the bare wire
used, hut chiefly on the ratio between
the length & of the coil and its mean dia-
meter 2r.

The quantities & and / may be found
from the formula :—

h={m-1)g

{=2=rm,
where w15 the total number of turns and
r the radius of the coil.

The wave-length of the aperiodic coils
should he less than the lowest wave-
length to be received.  The two coils of
each transformer mav be wound directly
ower each other, although some may
prefer to have a variable coupling be-
tween primary and secondary.

(To be continued.)
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A Roll of Honour of Italian
Mercantile Wireless Operators

I
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T is unfortunate that the British people are not better informed as to the

nature and extent of Italy's efforts and sacrifices during the Great War, We

believe that the average Briton has but the vaguest conception of the well-nigh

incredible performances of the Iwalian soldiery in the terrible fighting which

took place amongst the mountains of the Itlian frontiers. If the reader will
;u:qumnr himself with the geographical and geological nature of the country, nutmg
the heights of the peaks upon which King Victor’s men planted their country’s flag
and the frozen inhospitable crags, bristling with long-prepared Austrian batteries
against which they unsparingly flung themselves, he will be able to realise some-
what of the stark, stout valour which animates our freedom-loving Allies,

The maritime achievements of the Italians lag behind their military deeds
only in extent, not in quality, For [taly it was mainly a land war, vet the Adriatic
Sea has been the scene of many a stirring exploit on the part of thL Italian Navv.
Thaose dare-devil dashes into th= great harbour of Pola alone sufice to stamp our
Allies as intrepid sailors, though hist rv bears ample witness as to that. Yet it
should not be thought that the [talian is sustained and impelled only by the Latin
fire of his blood. He has shown that he knows how to keep a cool head in the face
of sudden peril, and to * stick it 7 to the end. He has written with immortal hand
that he can stay at the post of duty and, if need be, die there.

We have hitherto done honour to the memory uf those heroic vouths, British
wireless operators, who bore with their mates of the Mercantile Marine the full

G. Pinto. L. Sagliifo. C. Gareia,
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brunt of the infamous U-boat campaign and died through enemy action, and now
that a certain amount of inforimmation and some photographs have come into our
pessession we feel that we can do no less than publish the following details of the
sacrifices made by the countrvmen of the great inventor who originated their
profession.

G Rossi. V. Cunmiberis. F. Curzani.

ROLL OF HONOUR.

Names of Operators who iust their lives during the War in the Merchant or
Military T'ransport Service, as a result of their ships being torpedoed : —

Licinio Caso, S /5. Minas February, 1917.
Federico Cuzzani, w F. Confalonieri April, 1917.
Vicenso Cunibert, » Catania April, 1917.
Luigi Saglietto, , Catania April, 1917.
Guido Rossi, w Ascaro May, 1917.
Filippo Welby, » Carmen Dec., 1917.
Carlo Garcia,* » Lripoli March, 1910,

® T'his operator was posthumously awarded a silver medal for his good hehaviour
during the sinking of his ship.

(siovanni Bonino, 5 /5. Soperga Sept., 1917.

Giuseppe Pinto, s Deipara May, 118,

Arrigo Salsa, w Oen, Salsa August, 1918,

Umberto Riggi, »  Uiuseppe G, Sept., 1918.

Camillo Marcone, »  Manin October, 1918.
510
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ITALIAN ROLL OF HONOUR,.

OPERATORS DECORATED FOR GOOD BEHAVIOUR DURING
THE SINKING OF THEIR SHIPS.

Luigi Galli, S /5. Tito Speri Awarded ltalian
Crown Cross,
Ugo Coen, » Re Umberto Awarded Bronze
Medal.
Carlo Malgaroli, . Prometeo i
Salvatore Longardi, . Verona Awarded War
Cross.
Giuseppe Laezza, w» Vicenza .
OPERATORS WHO DIED OF INFLUENZA CONTRACTED ON
BOARD. .
[talo Biotto 5/5. Elba March, 1918.
Virgilio Jovine » ‘Catania August, 1918,
Ruggero Moro w Procida Nov.,, 1918.

Pietro Scanarotti, received letter of praise for rescuing passengers from the wreck
of §/5. Piero Maroncelli.

Giovanni Jelmini, S/S. Luigi, taken prisoner of war off Gold Coast on
March 7th, 1918,

N. Pasqua, awarded Bronze War Cross for courageous conduct during two
submarine attacks on his ship.

UNIVERSITY OF MICHIGAN
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PHOTOGRAPH of the

actual set 1s shown in Fig.

21, whilst a schematic

diagram of the circuits is

given in Fig. 22. The
cnaracterisuc feature is the use of a
motor-driven rotary interrupter to re-
place the make-and-break. When the
motor-starting switch S is closed, current
from a battery of 28 volts is fed to the
brushes B and drives the motor M, at a
speed of 3,000 revolutions per minute.
A rotary interrupter [ of the commuta-
tor disc type is mounted on the opposite
end of the armature shaft to that carrying
the brushes. Altogether there are 12 seg-
ments on the interrupter so that in com-
bination with the motor speed of 50
revolutions per second the arrangement
gives a “ break " frequency of 6oo.
This of course will be the pitch of the
telephone note heard at the receiving
fl'ld.

With the motor running, i.e., the cir-
cuit 5,0, T,B,M, Battery closed, the
ammeter A should give a reading of 1
amp. On load, with the transmitting
key K depressed, the reading should he
7.5 amps and 1.5 in the hot-wire am-
meter.

Aircraft Wireless 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

useful information to those to whom wireless sels are but euxiliery

“ gadgets " in a wider sphere of activity.

they may also prove of imterest to *he wireless worker generally, as

tllustrating types of instruments thai have been specially evolved lo eet
the specific needs of the Aviator,

AIRCRAFT WIRELESS SETS.

SPARK TRANSMITTERS.

s s S i

ft is hoped, however, that
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ACTION OF THE SET.

This 15 best seen from the skeleton
diagram, Fig. 23, which includes the
interrupter, but not the motor circuit.
When the transmitting key K is closed,
current flows through the coil QR in
the direction of the full-line arrow, and,
in addition, the condenser C is charged
to the full Battery potential,

The Interrupter break then occurs,
and the condenser discharges through
the series inductances RQ, QP, P/P"
setting the closed circuit into oscillation.
The natural frequency of this circuit is
designed to synchronize with the fre-
quency of che interrupter.

Consequently the following make ot
the primary circuit occurs when the
return current surge in the closed cir-
cuit is in the direction shown by the
dotted-line arrow. As the interrupter
circuit is then closed, the discharge
surge passes through the Battery which
offers a path of less impedance than the
coil QR.

This discharge supplements the nor-
mal output of the battery and causss
a very heavy momentary current surge
in the circuit comprising the Battery,
C, and inductances P'P", PQ. A cor-
respondingly high wvalue of em.f. '
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Fig. 23. ,

thereby induced across the secondary of
the transformer.

Simultaneously, current is again being
built up in the coil QR, and when the
ensuing break occurs the whole cycle

is repeated.

The high efficiency of the set is duc
to the boosting effect of the D'Eclllitn-r}"
surge upon the Bartery current, owing
to the synchronism of the closed cir-
cuit frequency with that of the rotary
interrupter, combined with the shorten-
ing of the time period during this part
of the cycle caused by the momentary
cutting-out of the coil QR.

The voltage across the secondary of
the step-up transformer reaches a value
of 15,000—20,000 volts which when
applied to the condenser C,, Fig. 22, is
sufficient to break down the spark-gap G
and energise the closed oscillatory circuit
C, G, L, which is auto-coupled to the
aerial or open circuit.

The spark-gap distance should be
between 4 and § millimetres. The
gap may be ventilated by means of an
air blast, created by a rotary “scoop ™ on
the motor and conveyed by a }-inch
tube, as shown in dotted lines.
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MOTOR INTERRUPTER.

The efficient working of the set de-
pends largely upon the motor interrup-
ter, which requires careful treatment,
and accurate adjustment.

The bearings are plain, and should
be lubricated with thin oil. The con-
tact disc must be kept clean and free
from grease.

It is most important that the inter-
rupter brushes should be securely bedded
on the contact disc. The angle between
the brush and the tangent at the point
of contact should be approximately 30°.

In fitting the set in the bus, care
should be taken to see that it is easily
accessible, as it may be necessary to ad-
just the brushes whilst in the air.

There should be practically no spark-
ing at the brushes. It is well to remem-
ber that a high current reading does not
necessarily mean correct adjustment, as
it may be due to “shorting™ at the
brushes.

OTHER DETAILS.

A socket N is provided to enable the
aerial to be connected to a receiving set.
When the plug of the receiver is in-
serted, an insulating block X automati-
cally stops the motor by breaking the
circuit at O.

The weight of the transmitter
174 lbs., and that of the rotary inter-
rupter 8 lbs. The battery is contained
in a box, both together weighing about
22 |bs.

The range is upwards of 50 miles with
efficient crystal reception. The capacity
of the battery is sufficient to run the
transmitter under constant signalling tor
about one hour.

The set is designed to transmit at
200-335 and 500-600 metres and tap-
pings marked 1, 2, 3, are taken from the
inductance L and give the correct coup-
lings for these values,
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OUR BIGGEST AIRSHIP
BOUGHT BY THE
AMERICANS.

‘I" has been decided that our latest

and biggest rigid-type airship—the

R.38—is to be handed over to the

United States Navy as soon as she

has been completed by Messrs,
Vickers. ‘The finishing stages are being
accelerated, and before long she will be
in the hands of her new owners.

The trans-ocean trip home 15, how-
ever, to be delayed until such time as
suitable accommodation for housing the
vessel is ready on the other side.

She is to be handed over to the Ameri-
can crew here, and they will have the
task of navigating her across the Atlan-
tic. The R.AF. have undertaken to
train the new personnel free of charge,
except pay and rations.

The ship is to be sold at cost price,
which is understood to be half a million
sterling. It appears to be a somewhat
one-sided bargain, to say nothing of the
natural regret with which one is bound
to regard the loss of so striking a symbol
of our national prestige in the new
dominion of the air.

But whilst so fierce a gale of economy
is raging, there seems to be no alterna-
nive but to bend our backs to the breeze
with what complacency we can muster.

L] L L]

PRIZE MONEY FOR AVIATORS.

Although the opportunities for mak-
ing money in a steady way of business
by flying are somewhat restricted at pre-
sent, there 15 no lack of inducement
offered to the individual pioneer pilot or
designer. In addition to the many big
money prizes already awarded for various
circuit flights and the transatlantic voy-

age, which will be fresh in the minds of
most, the following list shows some of
rie cash awards still open to competitors,

464,000 offered by the Briush Gov-
ernment for the best design of aircraft
(aeroplane or seaplane) which combines
maximum safety in flight with the ad-
vintage of landing and “taking off” in
the minimum ground space.

£20,000 offered for the trans-
America flight by the Aenal League of
America.

£12,000 by the Echo de Paris for
a 2,500 mile circuit race.

410,000 to the first Australian pilot
who makes the trip from Great Britain
to Australia,

410,000 offered by the Daily Ex-
press for aeroplane demonstrations es-
tablishing aerial communication on a
commercial basis with India and South
Africa, the machines entered being re-
quired to carry at least one ton of cargo.

£10,000 offered by Mr. Thomas H.
Ince for a trans-Pacific flight.

45,000 offered by Raymond Orteig
for the first flight from New York to
Paris.

In addition a sum of £80,000 has been
given by M. H. Deutsch de la Meurthe
to the Aero Club of Paris, for the pur-
pose of forming a prize fund for the
general development and encouragement
of aeronautical achievement. Whilst no
less a sum than £360,000 has been ear-
marked for the same objects by the
French Government and is to be spent
on Premium Prize competitions between
January and July next,

L ] -
OUR COMMERCIAL AIRWAYS.

The Blackpool-Southport-Manchester
daily flying service was terminated for
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the season at the end of October after a
continuous “run” of some five months,
The route was opened by the Avro
Company towards the end of last May,
and has proved a most successful enter-
prise commercially,

Each day at noon, one or more ma-
chines left Blackpool for Manchester,
calling at Southport on the way. The
total journey took 4§ minutes, the ma-
chine returning from Manchester at 2
p.m. The price charged was § guineas
single, and g guineas return, but in spite
of these high rates in comparison with
railway fares, the Aero service more than
paid its way. No interruption of the
daily trip occurred until towards the end
of September, when unusually bad wea-
ther led the Company to cancel the fight
on several occasions in accordance with
their policy of taking no avoidable nsk.

The Airco Company completed the
first seven weeks of their London-Paris
daily service with a record of only three
fAights less than their scheduled time-
table. In one case a fierce hurricane
made the Company play for safety;
whilst in the second the cause was en-
gine trouble. On the third occasion,
the pilot lost his way in a thick fog and
made a forced landing in the Channel
alongside a passing steamer, who took
aboard the pilot, passenger and mails.
Unfortunately the plane itself could not
be salved, owing to the heavy sea. This
seems to be a case where a D.F. wireless
installation would have proved a real
friend in need.

Up to the end of October the Hand-
ley Page Company had transported 219
passengers and over 6,000lbs. of freight
between London and Paris.

- L3 L

DEATH OF THE DESIGNER OF
THE “ FELIXSTOWE FURY.”
Lieut.-Colonel J. C. Porte (late
R.A.F.), died last month at his home in
Brighton at the early age of 38.

DECEMBER, igig

Aviation in general and the fying-
boat type of craft in particular owe
much to the genius and labours of this
gifted designer. He was an Irishman,
being born at Brandon, Co. Cork, and
secured his pilot's certificate in France
as early as 1911 on a Deperdussin mono-
plane.

The outbreak of war found him in

Fhota by

Photopress
Late Liewt.-Colonel J. C. Porie.

America, but he at once returned home
and joined the R.N.AS. For some
time he commanded the depot at Hen-
don, being subsequently transferred to
Felixstowe where his energies were
mainly devoted to the completion of the
famous but unfortunate ** Felixstowe
Fury,” then probably the largest aircraft
in existence. It is a pathetic coincidence
that Col. Porte did not long survive the
destruction of his mammoth flying-boat.
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Report of the General Meeting held in the Lecture Hall of the Institution ¢f Cruvil
Engineers, Westminster, on Tuesday, QOctober 285th*

HE President, Mr. A. A.
Campbell Swinton, F.R.S.,
took the chair at 6 p.m.,
and the Secretary read the
Minutes of the last Gene-
ral Meeting of the Society which was
held on December 29th, 1915. These
were duly conhrmed by the meeting.
THE PrEsIneNT then delivered a short
address dealing at some length with the
resumption of activity of the Society
after four years of stagnation during the
war. There seemed, he said, every in-
dication of a pﬂss.'hlhw of the Society
resuming useful work among the wire-
fess experimenters of the country. This
meeting was to be purely a formal one
to conhirm the election of the Commit-
ree and Executive Officers of the So-
ciety, The Committee of the Society
that had been elected in 1915 had on
their own authority met together with a
view to resuscitating the activities of the
Society, and this had been done without
any authority from the general members,
since the rules of the Society stated that
the Committee and (Ofhcers may only
remain in office for one year unless they
are re-elected. It had therefore been
found necessary to call this meeting, and
he would subsequently ask them to pass
a resolution confirming the election of
the present Committee for the remainder
of this year.
The President discoursed upon some
of the effects of the war. Its influence
had been most felt in aviation and in

- Rta.:!m will be interested to learn that
TaE WIRELESS WoRrLD has been apgmntcd the

official organ of the Wireless Society of
London.

wireless, both of which experienced con-
siderable development, and it was now
felt that the time had come when much
useful discussion could take place
amongst the members of the Society on
some of the latest developments,

The President deplored the loss that
the Society. had incurred by the deaths
of some of its members. In particular he
mentioned Sir William Crookes, who
had been an Hon. Member, Professor
Silvanus P. Thompson and Mr. E. Rus-
sell Clarke, who were both Vice-Presi-
dents. Mr. Russell Clarke had been an
active member of the Society, and had
read them a very interesting paper before
the war, He had relinquished his bar-
rister’s career to take up wireless work
for the Government, and it was largely
due to this that he met his early death,
In addition to the above, mention was
also made of the loss of Mr. William
Duddell, well known for his researches
on the oscillating arc and for his many
inventions of instruments for high fre-
quency measurements, without which a
very “large number of such measure-
ments could not be made, Sir John
Grant had also been one of their es-
teemed members.

The Committee were at present occu-
pied on the compilation of a list of mem-
bers who had been engaged in wireless
work during the war, and he asked that
all members who had any information
that might be of use for such a list to
communicate it to the Secretary as soon
as possible,

Mzr. R. H. Klein, who was one of the
founders of the Society, and had been
its. Hon, Secretary, had resigned this

517



THE WIRELESS WORLD

Mr. R. H. Klein, Vice-President,
(One of the Founders of the Society. )

position owing to pressure of work, and
he had been elected by the Committee
to be an Acting Vice-President. The
Hon. Secretaryship had been taken over
by Mr. H. Leslie McMichael, who has
resigned his position of Vice-Chairman,
which he previously held. Mr. Me-
Michael had been interested in the So-
ciety since its inception, and he would be
pleased to hear from anyone contem-
plating membership. The President re-
ferred to the honour they had recently
received by numbering amongst their
Vice-Presidents, Admiral of the Fleet,
3ir Henry Jackson, G.C.B., etc., who
is taking an active interest in the welfare
of the Society and in the work of its
Committee. Admiral Jackson, as is
well known, was one of the very earliest
of experimenters in the science of wire-
less t:]egraphy and the Society was for-
tunate in acquiring his co-operation,

Dr. Knight had been elected to fill
the vacancy on the Committee caused
by the death of Mr. Russell Clarke.

The Resolution was then put to the
meeting that the present Officers and
Committee of the Society remain in
office for the remainder of 1919,

DECEMBER, 1919

A Memeer then proposed an amend-
ment to the effect that the resolution be
extended to cover their retention 1n of-
tice for the fulluwing year, 1§20, as 13
h;1r|:||1.r seemed htting that after their
useful work in keeping the Society alive
during the war they should merely re-
main in ofhce for a martter of two
months. This amendment was endorsed
by other members present and the above
resolution was therefore amended to
read that the present Ofhcers and Com-
mittee remain in ofhice for the remain-
der of 1919 and for the year 1920,
This was carried unanimously by the
meeting. :

Mr. F. Hore-Jonks (the Chairmam
of the Society), then read a list of names
of members whose addresses had been
lost during the war, and asked members
who were present who had not received

Mr. F. Hope-Jones
(Chairman.)

notices, to communicate with him in or-
der that the list of membership might be
completed.
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Latayveite.

Fhowo by
Mr. H. L. McMochael

(flon. Sec.)

The Presipest then spoke relative
to the arrangements in hand with the
Post Office regarding licences for wire-
less experimental work, The Commit-
tee of the Society had been in communi-
cation with the Post Ofhce on this mat-
ter, and he .read the last letter, dated
August 3oth, received from the Secre-
tary of the Post Ofhce. This letter
stated that the Postmaster-(zeneral
authorised the Advisory Committee of
the Wireless Society to recommend suit-
able applicanm for transmitting licences
when the latter are being issued. At the
present time teEMpPOrary permissions were
being granted for receiving purposes. It
was stated that very few obstacles were
being put in the way of the granting of
such permissions, provided that the appli-

cants were able to assure the Post Office
that they were of British natmnaht}r and
were capable of utilising the gear in a
proper manner, Permissions for the
use of wvalves for reception purposes
were also being given to those who could
show that they were able to operate them
in a proper manner. Applications for
transmitting licences were at present
only being considered for commercial
purposes and for very special cases of
dehnite scientific research. The Presi-
dent added that the Society had written
again to the Post Office with a view to
expediting the granting of such licences,
but that up to the present no further
reply had been received.

T'He PresipenT then called on Mr,
Hope-Jones to make a few remarks re-
lative to the afhliation of other wireless
societies in the country. :

Mr. F. Hore-Jones spoke at some
length on this matter, and emphasised
the importance of such affiliation. It
was proposed that, if possible, all pro-
vincial and suburban wireless clubs and
societies should be athliated to the Wire-
less Society of London, The whole sub-
ject was at present rather nebulous, but
one or two of the societies had already
written mentioning the matter of affilia-
tion, and he thought that if a proper
scheme and basis could be worked out it
might be arranged for in the future, The
general rules of the Wireless Society
were equally applicable to all the other
societies, and if such afhliation could be
carried into effect, it would give them
as a whole a very much greater torce in
the country towards securing the desired
licences, and also in connection with any
regulations that might subsequently be
made by the Authorities concerning
transmitting work. Mr. Hope-Jones
looked forward to the time when club
rooms would again be available for the
use of members of the Society, and this,
of course, would be one of the points
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in the affiliation scheme, namely, that
the members of all branch societies when
visiting London would have the use of
the club rooms of the Wireless Society,
and he hoped that they would be able to
feel that they had the nght to enter such
club rooms and to make themselves at
home there. The current electrical
periodicals would be available at such
premises for their use, and they would
also have facilities to consult the So-
ciety's library and to make use of the
apparatus that would be installed. It
was also hoped that the Wireless Sociery
would be able to offer for distribution by
- the Secretaries of all the Branch Societies
reprints of all the Meetings held in Lon-
don. This, of course, would be a valu-
able feature and ‘would serve to bring
the afhliated societies into closer touch
with one anather,

THEe PresiDeNnT said a few words re-
lative to the provision of club rooms for
the Society. Before the war they had
had the use of some premises owned by
Messrs. (Gamage, but these were not now
available, and he sincerely hoped that
suitable accommodation would scon be
found. The matter was a very difficult
one at the present time in London as all
suitable premises were extremely scarce.
The Committee, however, had the mat-
ter well in hand and it was hoped that
some arrangements would very shortly
be made. If permanent club premises
could not be secured at the present time,
he trusted that they would be able to get
some temporary accommodation and ex-
pressed the hope that in the near future
they would be able to have some really
good club rooms in a central part of
London.

The list of new members for election
to the Society was then read and a scru-
tineer appointed to collect the ballot
papers. It was subsequently announced
that these new applications for member-
ship, to the number of about thirty, had
been duly elected.

Mr. J. Savers made a few remarks
relative to the proposed affiliation of the
wireless societies of the country. He
was, he said, a very great believer in
unity, and he thought that it would be
very advantageous if the membership of
the Society could know as soon as pos-
sible. what steps had been taken towards
affiliation. He also referred to a pro-
posal of which he had heard, namely,
that the ‘American Institute of Radio
Engineers intended to found a Branch
Society over here and he would be glad
if the President could inform the meet-
ing whether any action had been taken
in this respect as he was sure that no
one present would wish to see the exist-
ing Wireless Society of London become
merely a branch of the New York In- .
stitute,

THe Presipent, in reply, said
that as far as he was aware the idea of
the Institute of Radio Engineers Branch
Society in London had been entirely
dropped. He also pointed out that the
Wireless Society of London was primar-
ily intended to fill up the gap for those
radio workers who are not professional
electrical engineers, and therefore were
not in a position to join the memaership
of the Institution of Electrical Engin-
eers, or to avail themselves of the wireless
section of that Institution. The Wire-
less Society of London was not there-
fore running in opposition to the Wire-

less Section of the LE.E., but should be

an IITIPEII"HI'II: ﬂdj'l.lﬂ{:t to It

T'he meeting was well attended, and
upwards of two hundred members and
visitors were present. In many cases
members had come long distances such as
from Plymouth, Derby, Bristol, Peter-
I:lﬂr-::ugh and Winchester to attend the
meeting, and the Society may congratu-
late themselves on the success of their
first general meeting since the war.

The formal business closed with a
vote of thanks to the President and
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Officers for the work they had done and
for their offer to carry on in future,

An exhibition had been arranged of
some apparatus sent by members of the
Society, and the President called on the
various exhibitors to give a short descrip-
tion of their apparatus.

Major J. Erskine-Murray, R.ALF.,
made a few remarks on the subject of the
use of wireless in aircrafr. All such
apparatus must of necessity be very small
and very light and must have as great a
power and range as possible. A two-
valve C.W. Transmitting apparatus for
working on 700 to 2,500 metres wave-
length on aircraft was shown, This set
has a range of several hundred miles and
is fed from a small direct current genera-
tor weighing only 10lbs. The receiver for
use with the above is a three-valve one,
having one detecting and two low-fre-
quency-amplifying valves.  This re-
ceiver is now standard for use on aircraft.
The usual range of wavelength that can
be picked up with this apparatus is from
500 to 3,000 metres, but in the sct
shown special windings were included
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to enable this range to be extended to
4,500 metres,  These ses were
usually employed for wireless telegraph
purposes, but by the addition of the
transmitting microphones they couid also
be employed for radluttltphun}"

A wireless telephone set was also ex-
hibited. (Fig. 1.) This usually operates
on a 450 metres wave., [he receiver,
on the right of the photograph,
has three valves, one high-frequency-
amplifying, one detecting, and one low-
frequency-amplifying. An important
feature of this set 1s that the tuning ar-
rangements and filament control regula-
tor are made up separate from the instru-
ments to which the valves are attached.
This is necessary on gccount of the re-
stricted space in some aircraft, since, of
course, the operator need have access
only to the tuning gear and to the fila-
ment regulator, while the valves them-
selves can be mounted in a less accessible
position.  In the illustration these separ-
ate control portions can be seen below
the valves, and connected thereto by
flexible leads. All the parts of this gear

Fig. 1.—R.A.F. Wireless Tilephone Set.
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were suspended by rubber in order to
minimise damage from shocks and vibra-
tion. * French ™ type valves were em-
ployed. In the transmitting part (on the
left) two valves were used, one the power
valve for generating the oscillations, and
one the control valve for impressing the
speech current on the emitted waves,
T'he photograph also shows the reel for
the aerial wire, and the plummet at the
end of that wire.

Direction-finding apparatus for use on
aircraft was also shown. The Bellini-
Tosi or Artom method of direction-hnd-
ing with a radiogoniometer was not
much use for aircraft as the direction of
the waves is given on that appa-azus by
the position for minimum sound in the
telephones.  Owing to the proxumry f

the engines it is extremely difficult to
determine accurately this position of
minimum sound and a special arrange-
ment was therefore devised by the
R.A.F. to overcome this defect. This
comprises the two-frame method which
was shown. It consists of two frame
aerials mounted at right angles to one
another. One of these is used to pick up
the signals in the ordinary way and is
adjusted by rotation until 1ts plane 15 in
line with the transmitting station, when
maximum sound is heard in the tele-
phones. T'he other frame at right angles
is then joined in series with the reversing
switch and a fine adjustment of the posi-
tion of both frames is then made until
on throwing over the reversing switch
there is no change in sound in the tele-

Fig. 2. —D.F. 4pparains with Amplifier used by R.A.F.
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~ phones.  When this is the case the plane

of the main receiving coil is then accu-
rately in line with the transmitting sta-
tion. This arrangement was said to
give a very accurate result with aircraft
and had been extensively used in long
flights. Instances were mentioned in
which flights had been made between
this country and France in fogs and above
clouds, in which the navigation was
effected entirely by means of direction
determined on the D.F. apparatus. A
view of this frame aerial arrangement is
shown in Fig. 2. The crossed aerials
are seen on the right hand side of this
photograph, and the necessary amplify-
ing arrangements on the table on the
left with their filament and high-tension
batteries on the floor.

Mr. J. Scorr-Taccart described the
exhibit of the Edison Swan Electric
Company, consisting of 15 different types
of valves all made by this Company.
Amongst these were included a number
of service valves, Marconi Company’s
valves, and other special valves suitable
for both transmission and reception pur-
poses,

An extensive exhibit was also arranged
showing in detail the construction of an
“ R ™ type valve based on the design of
the * French ™ valve. All the parts of
the valve were shown, starting from the
sheet nickel used for the anode, with the
molybdenum wire used for the grid, and
the plain glass bulb as received from
the glass factory. The grid wire is
wound on a special steel rod former
having a thread of the proper pitch cut in
its surface. After winding the former
is removed, the resulting spiral grid
straightened out and stiffened by a wire
along its length. The sheet nickel used
for the anode is 0.008 inch thick. It
15 cut to the proper size and shape, a tag
is stamped out on one side and the piece
then shaped into the cylindrical form.,
The glass stem for supporting the elec-
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trodes of the valve has four wires fused
through it, and after the electrodes are
mounted the completed stem is mounted
in the bulb. For this purpose the glass
bulb first has a tube fused into one end
for the exhaustion process, and the neck
of the bulb opened out to ht the as-
sembled stem., "These two portions are
then sealed together, and the complete
valve exhausted. After exhaustion all
the valves are subjected to an ageing pro-
cess, details of which were not, however,
given. This process makes the charac-

. "
JECOTT TROOAER T

PRDY. BAT

Fig. 3.—The Scolt-Tugrart- Ediswan Full-wave
Rectifier {small power type).
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teristics of the valve much more uniform
and also considerably improves the va-
cuum. All valves after completion are
subjected to rigid tests before they are
passed on to the department where the
brass collars and caps are attached to
them.

Mr. Scorr-Taccart also exhibited
some special valves designed by himself
and for which provisional patents have
been taken out.  Photographs of two
of these valves are shown in Figs. 3 and

These included a special double
anode * full wave™ rectifying valve
(Fig. 3). This valve contains two
separate anodes surrounding one fhla-
ment, so that both half waves of an A.C.
supply can be rectihed in the one valve
instead of using two valves as has hither-
to been necessary. By the use of this
valve it is claimed that more efficient
and more economical results are avail-
able. Furthermore, it is much cheaper
to construct than two separate valves,
while the vacuum 15 identical for both
anodes. It is claimed further that al-
most the full electronic emission from
the filament passes to each anode in turn,
whereas when two valves are used the
hlament current of one of them is wasted
during alternate half-cycles.  High-
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Fig. 4. —Scoti-Tagpart Conlinuous-ware
Transmutfing Tube.

power tubes‘of this type have been made
and have yielded very satisfactory opera-
tion.

T'he special valve shown in Fig. 4 al-
so has a double anode similar to the pre-
ceding one, but in addition 15 provided
with a grid electrode. This tube may
be used to generate continuous-waves by
the application of an alternating current
supply directly to the anodes, no separate
rectihers being necessary, since the
double anode enables both half waves to
be utilised as in the preceding case. This
valve when in operation yields a slightly
pulsating continuous oscillation, and is
therefore suitable for “tonic-train™ trans-
mission.

The third type of valve that was ex-
hibited was claimed to be suitable for
passing heavy currents at a compara-
tively low voltage. It was designed for

Fig. §.—Two-valve High Frequency Ampliier. (H. Burbury)
Front and back vicw.
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high-power work, and can handle ap-
proximately twice as much energy as
any bulb of the ordinary type of the
same size and at the same anode volt-
age.
Mr. H. BurBury exhibited several in-
struments made by himself. These com-
prised (1) a two-valve tuned high-fre-
quency amplifier; (2) a three-valve low-
frequency amplifier, having one detect-
ing and two amplifying valves; (3) a
valve relay constructed on the lines re-
cently described by Capt. T'urner before
the Institution of Electrical Engineers,
and (4) an ordinary type of heterodyne
wavemeter.

The two-valve high-frequency ampli-
her is shown in Fig. 5, which also gives
a photograph of the inside of the same in-
strument. The rotary variable air con-
densers can be seen in this photograph,
and in particular the special construction
of the potentiometer, consisting of a
number of radial wires joined between
adjacent studs.

The front view of the three-valve am-
plifier is given in Fig. 6,

The valve relay 15 particularly inter-
esting. The principle of operation of
this relay as described by Capt. Turner,*
lies in the adjustment of a three-elec-
trode valve, so that it is just mot oscillat-
ing, and in the arrangement of the con-
nections so that a small e.m.f. impressed
on the grid of the valve will cause the
oscillations to commence. When this
occurs there is a sudden change in the
plate current of the valve; this plate cur-
rent is passed through a sensitive relay
which can be seen at the bottom right-
hand corner of the front view of the in-
strument in Fig. 7. At the left-hand
top corner of the front of the instrument
1s the reaction coupling. Further details
of this can be seen in the back wview,

'lR-:ad_"b;e_[E:rt-. Institution "of Electrical
Engineers, June joth, 1919. See Electrician,
July 4th, p. 4.
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Fig. 6.—Three-valve low-frequency Ampiliper
(H. Burbury.)

on the right-hand side. This coupling
consists of two cylindrical coils between
and inside of which a small spherical
coil is mounted and mechanically con-
nected to the adjusting handle on the
face of the instrument. A very essen-
tial part of this apparatus is the means
employed for the accurate adjustment of
the potential of the grid of the valve.
This adjustment is rather critical as its
value determines the magnitude of the
additional e.m.f. which must be sup-
plied by the incoming signal in order to
start the valve oscillating. The poten-
tiometer used for this purpose must
therefore be a fnely-divided one and
capable of accurate and suitable adjust-
ment. The type used in this instru-
ment of Mr. Burbury's is similar in con-
struction to that described above, and
may be seen in the centre of the left-hand
side of the back view of the instrument,
Fig. 7. The potentiometer wires are
threaded through holes in an ebonite
annulus mounted concentrically with the
contact studs. Mr. Burbury stated that
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Fig. 7.—Valve Relay (H. Burbury).

this instrument will operate an ordinary
Morse inker very successfully, and in
face he had recorded a number of Paris
press messages in this manner without
any mistake at all. One disadvantage
of the instrument was said to be its ex-
treme sensitiveness to C.W. signals, so
that when receiving from a spark trans-
mitter a much weaker C.W. signal was
liable to cause considerable interference.

Mr. R. Kegn described some exhibits
shown by thie Marconi Company, com-
prising a number of small instruments
such as “hilli-condensers ” and similar
adjuncts for receiving purposes.  One
of the 1 k.w. 3-clectrode transmitting
valves used for the wireless telephone
transmitters was also shown. One of
the recent “ Type §5 ™ seven-valve am-
plifiers was exhibited. This instrument
has a receiving range of from 600 to
5,000 metres wavelength, but gives a
maximum amplification bhetween 300
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Front and back view,

and 800 metres. The amplification ob-
tainable on 2,000 metres wavelength is
approximately half that obtainable when
working on the optimum wavelength.
The central feature of this exhibit was
the latest form of radiogoniometer con-
structed especially for direction-finding

Fig. 8 New Marconi D.F. Apparatus for
Ships.
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aboard ships (Fig. 8). This instrument is
arranged to be as nearly foolproof as pos-
sible and is suitable for use with any or-
dinary ship’s D.F. aerials. The instru-
ment has three separate ranges covering
wavelengths between 300 and 5,000 me-
tres. For ship work, direction-hnding is
of especial utility in navigating intricate
passages at the entrance to harbours,
etc., and especially for foggy weather.
The apparatus has an additional sphere
of utility for handling ordinary traffic in
crowded waters where there is often
considerable jamming,
since it may then be
used to cut out entirely
the signals from an in-
terfering station,

Mr. M. CHiLD ex-
hibited a machine cap-
tured from the Ger-
mans. It has been used
for generating the
energy for  trench
“spark " wireless sets.
It was a self-contained
and self-excited high-
frequency alternator of
the inductor type vield-
ing a current at §oO
cycles.  Its  normal
speed was 4,000 r.p.m.
and it was driven by a
chain from a tandem
bicycle frame. ‘T'he ex-
hibit was shown espe-
cially as an example of
a very small and ex-
tremely  well - con-
structed generator.

Mr. R. C. CLINKER
described some valves exhibited by the
British Thompson - Houston Com-
pany. Amongst these were:—(1)
a 300-watt transmitting valve con-
structed by the General Electric
Company of America for use with a
plate voltage of 2,500. (2) A captured
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Fig. 9.—Portable Quenchid Spark Transmilter,
{Leslie Miller.)

German receiving valve of rather low
vacuum. (32) A small American trans-
mitting valve having a very small anode
to enable it to be operated with the six
volt anode circuit battery as used for il-
luminating the filament. (4) A small
" French™ wvalve constructed with
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specially high vacuum for transmitting
purposes. This valve of the same size as
an ordinary “ French ™ receiving valve
could yield 30 watts of high-frequency
energy with 1,500 volts in the: plate cir-
cuit. (§) An American receiving valve.

A special variable condenser was also
shown constructed particularly for use
in C.W, receivers. It has a separate
single plate moveable vane in addition to
the ordinary ones, and is suitable for ob-
taining an extremely fine adjustment
such as 1s adxanhgumn in heterodyne
work. A particular feature was the ar-
rangement of the single handle to con-
trol both adjustments,

Mr. Lesvcie MiLLer showed two
small portable transmitters, one suitable
for use on a 200-volt D.C, supply, and
the other on a much lower voltage. Both
these sets are furnished with quenched
spark gaps. ‘The high voltage set oper-
ates on the principle of utilising a con-
denser discharge to furnish medium-fre-
quency alternating current from the
D.C. supply, through the medium of a
vibrating contact maker. This prin-
ciple has heen utilised in a number of
similar portable wireless sets, and its suc-
cessful operation depends on the li.lning
of the speed of vibration of the contact
maker to the natural electrical oscilla-
tion frequency of the circuit.  This fre-
quency may be made round about 500 to
1,000 per second, thus getting a musical
note at the quenched spark gap. A
photograph of one of these sets is given
in Fig. g.

Capr. DownistHorrE, R.E., ex-
hibited a Selenium cell, a captured Ger-
man valve, and a U-rvpc rectifying valve,
but these Lxhlhlh were not described in
detail.

THe Presipent, Mr. A. A. Camp-
RELL SwinTON, exhibited some receiving
apparatus -.:ﬂmrru:_tu.{ entirely in his own
laboratory and pointed them out espe-
cially as examples of what could be done

with very limited appliances and very
few tools. The group of apparatus 15
shown in Fig. 10. It comprises an oc-
tagonal frame aerial mounted on a small
base with a compass card, and capable of
rotation in order to determine the direc-
tion of the incoming waves. On the
right-hand side of the picture a seven-
valve amplitier can be seen constructed
for use with this frame. * French™
type valves are employed and an ordin-
ary type of resistance-capacity coupling

Fig.

10.—5Small frams Aerial and Seven-valve
Amplitier (4. A. Campbell Swiniton).

is used between the wvalves. With a
four-volt battery for the hlaments and
an 80 to 100-volt battery for the plate
circuits of this ampliﬁcr, and with the
additon of a vanable condenser for
tuning the frame, almost any large Euro-
pean Station can be pickud up with this
arrangement, while in many cases the
b!:{nalh are so loud that 1:i'|-::1.r can be
heard all over the house. On the left
hand side of the picture there is a small
coupling coil for use with heterodyne
receivers, the special feature being a long
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Fig. 11.—Crystal and Valve Recervers.
(F. Reed,

handle to avoid disturbance of the tuming
by the hand of the operator.

A set of receiving apparatus was exhi-
bited by Mr. F. Reep. This is illus-
trated in Fig. 11. The instrument on
the left 15 a complete trystal receiver
with loose ~oupling—the coupling
handle can be seen pulled out at the top.
The small box standing at the extreme
lefr is a variable condenser for tuning
the aerial circuit of these instruments.
On the right-hand side s a special single
valve receiver. It was claimed that this
particular receiver would give results as
good as almost any three-valve ampliher
of the ordinary pattern. A single
“French ™ type valve is used. The
scheme of connections used with this re-
ceiver s given in Fig. 12, from which

i AR

it will be noted that the receiver connec-
tions are joined between the gnd and
anode of the valve, instead of between
the grid and hlament as in the usual ar-
rangements. ['he condenser C, is an or-
dinary grid condenser of very small capa-
city, while C, is a special vanable con-
denser joined between the grid and the
tlament. T'his condenser serves partially
to control the wavelength of reception,
but more especially to determine the fre-
quency of the local oscillations when
using the instrument for C.W., reception.
Either spark or C/W. signals can be
picked up with this gear by proper ad-
justment of this condenser. “T'he tele-
phones T are joined in series with the
plate battery B, in the usual manner,
while C, L, s an ordinary receiving
tuner. The aernal tuning coil L. and
secondary L, are external to the instru-
ment shown in Fig. 11.  The small box

| = ~ at the extreme right of the photograph
T i L (Fig. 11)is the high-tension battery with
o & 1 _’_I . = its selector switch for use with this valve

GBS | oo Y T e |
S | ' = @ I"he proceedings of the meeting closed
PP — ! E = with a hearty vote of thanks to the ex-
T Inl' T hibitors, both for bringing up therr
; o = apparatus and for describing it. The
BN T various exhibits were closely examined
Fig. 12.—Councctions of Read's Valce by the members present at the close of

Keceiver, the proceedings.
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TWO NEW COMPANIES.

HE Marconi - Osram
Valve Company, Limited
(private company), Wwas
registered on October 20th
with a capital of £ 100,000
in £1 shares. The objects are to carry
on the business of manufacturers of, and
dealers in, electrical valves and other ar-
ticles, instruments, apparatus and things
used in connection with wireless tele-
graphy, and to carry on the business of
electrical and general engineers, manu-
facturers of telegraphic works and ap-
pliances of all kinds. The number of
directors is to be either two or four, half
to be appointed by Marconi’s Wireless
Telegraph Co., Ltd., and half by the
General Electric Co., Ltd. Registered
Office : Osram Works, Brook Green,
Hammersmith, W, '

Marconi’s Wireless Telegraph Co.,
I.td., have sold to the General Electric
Co., Ltd., of New York, U.5.A., the
whole of their shareholding in the
American Marconi Company at an ad-
vantageous price, subject to resolutions
to be submitted to the shareholders of
the American Marconi Co- on Novem-
ber 20th being approved. A new Com-
pany, the Radio Corporation of America,
has been formed, which it is proposed

will buy the assets of the American
Marconi Co. An agreement has been
entered inte by Marcom's Wireless

Telegraph Co., Ltd., with the General
Electric Ca., and the Radio Corporation,
which provides that the English Marconi
Co., secures the sole rights for the whole
of the British Empire and a licence for
other parts of the world other than the
United States of all radio patents and
inventions of the General Electric Co,

531

and the Radio Corporation, past, pre-
sent, and future until the end of 145,
which include the Alexanderson High

Frequency Alternator.
e - L ]

NEW WIRELESS STATIONS.

A wireless station for exclusive mili-
tary use is to be built this year at Kami-
shi, a town in the Ishikawa prefecture,
facing the Sea of Japan.

The Portuguese government is con-
sidering purchasing from the Britsh
Navy the wireless installation now at
Madeira. The apparatus would be
transferred to Porto Santo and a more’
powerful station erected in Madeira.

L - -

RETIREMENT OF THE * ELEC-
TRICIAN " EDITOR.

On October 31, Mr. W. R. Cooper,
M:A., BSe, M.LEE., AM.LCE,
was pr:sented by his l:ullc:gues. of Benn
Brothers with a silver rose bowl and
Weston portable milli-ammeter, upon
his retiring from the editorial chair of
the Electrician after a period of 13
vears. Mr. Cooper has decided to de-
vote the whole of his time to his con-
sulting practice, the growth of which
renders it impossible for him to continue
his editorial duties at the same time. Mr.
Cooper was appointed Editor of the
Electrician in 19ob, and under his
editorship the journal has made con-
siderable progress. His place will be
taken by Mr. F. H. Masters, O.B.E.,
AM.LE.E., who was chief assistant
editor at the outbreak of war in 1914.
Mr. Masters received his technieal train-
ing at King's College, London, and
Finsbury Technical College, und:r the
late Prof. S. P. Thompson, During the
war he was engaged on coast defence
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electric lighting work and on search-
lights used against enemy aircraft. Mr.
Masters was twice mentioned in des-
patches,
L] ] =
LECTURES ON WIRELESS
TELEGRAPHY.

Amongst the series of lectures pro-
jected to be delivered during the coming
winter at the Merchant Venturers’
Technical College, Bristol, is one about
Wireless Telegraphy, by Professor Mar-
chant, of Liverpool University-

L] - -

THE GREAT WIRELESS
SILENCE,

On November 11th, the anniversary
of Armistice Day, all the wireless sta-
rions of Marconi's Wireless Telegraph
Cn. and of the Associated Companies
within the Empire ceased work for two
minutes at 11 am. as a tribute to the
Empire’s glorious dead.

L L ] L]

NEW MARCONI DIRECTOR.

The Rt Hon. Lord Herschell,
K.C.V.0., has been elected a Director
of Marconi’s Wireless Telegraph Co.,

l.td., and The Marconi International
Marine Communication Co., Ltd.
L L L
WIRELESS TELEGRAPHY IN
POR'T.

With reference to the natice which
appeared in the WirELEss WorLp
( November) relating to the arrangements
made for inter-communication by wire-
less telegraphy between ships while in
ports of the United Kingdom, the Minis-
try of Shipping announces that the spe-
cial circumstances which gave rise to
these arrangements no longer exist, and
that the previous regulations under
which the use of wireless telegraphy by
ships in harbour is prohibited except with

DECEMBER, rg1g

the written permission of the Postmas-
ter-GGeneral are again in force.

L - L]

LECTURES ON VALVES.

On Wednesday, October 2gth, Prof.,
J. A. Fleming, F.R.S., delivered the
first of a series of six lectures on Ther-
mionic I]l:recturs, Oscillators and Am-
plihers in Telegraphy and Telephemy.

The lecture was chiefly devoted to
an exposition of the electron theory and
dealt with the emission of electrons
from heated hlaments composed of van-
ous substances.

(On MNovember sth, the second lec-
ture dealt with the Fleming two-clec-
trode valve and the methods used for
producing high vacua.

The same subject was deale with in
the third lecture nn November 12th
Dr. Fleming went on to describe the
use of the Fleming valve for the recn-
heation of A.C., two experiments being
given to illustrate this. The three-
electrode valve was then considered and
a detailed explanation was given of the
control of plate current by grid poten-

tial.
- - L]

WIRELESS MEN DECORATED.

Order of the British Empire. C.B.E.—
(Military Division.)
Hon. Li-Col. H. Airey, R.M.—For

valuable services in connection with
wireless telegraphy.

Q.B.E.—(Naval Division.)

Lt. W. G. Bishop, R.N.—For valuable
services in connection with wireles
telegraphy.

Lt-Comm. G. Kev, RN.—For val:.
ahle services in connection with wire-
less telegraphy.

Comm. E. ]. Prendergast, R.N.—For
valuable services in connection with
wireless telegraphy.
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D.H.E.-—[ Lo be Member of the Midi-
tary Division of the said most
Excellent C-'rd'rr.}

Lt. W. A, Appleton, RN.V.R.—For
valuable services in connection with
wireless telegraphy.

Actg.-Wrt.-Armr, G. P. Pitt, RN —
For valuable services in connection
with wireless telegraphy.

WIRELESS CLUB NOTES.
THe WireLess Sociery ofF Lowpon,

Application for Membership should
be addressed to the Hon. Sec., Mr. H.
Leslie McMichael, 32, Quex Road,
West Hampstead, N.W.6,

Mr. J. Scote-Taggart will read a paper
before this Society on November 26th.

STOK E-ON-"TRENT WIRELEss CLUB.

Will anyone interested in or intending
to join this Club kindy communicate
with the Acting-Secretary, Mr. F, Shaw,
55, Alexandra Rd., Longport, Staffs.

*® ™ ™

THE WIRELESS AND EXxPERIMENTAL
ASSOCIATION,

The past has been a month of great
expectations and interest for the mem-
bers of the Experimental and Wireless
Association meeting every Wednesday
at 16, Peckham Road, for many mem-
bers have by now nb:mned permission to
receive or endeavour to receive signals
on the small amount of aerial allowed
by the Authorities.

The old licencees” apparatus, too, is
slowly and deliberately filtering back out
of P.O. custody, generally in none too
good a condition for immediate use, but
good signals have been obtained.

Captain Owen, of the R.A.F., has for
two meetings interested, instructed and
delighted the members with his thorough
and interesting lectures on receiving on

small sets, the necessity for studying
which was forced upon him by the
exigencies of space on an aeroplane.

New members are stll coming in, but
still there is room for more.

A programme based on “making the
most of a little” is planned for the imme-
diate future.—Hon. Sec., Mr. F. H.
Gribble, 48, Surrey Square, 5.E.17.

Turee Towns WireLgEss CLuB.

October 4th—Mr. ]. Jerritt presided.
Mr. Lock lectured on the working and
construction of Induction Coils. A let-
ter from the Milwaukee Amarteurs’
Radio Club, U.5.A., was read by the
Hon. Sec. [t stated : “We are glad o
see that the radio amateurs in England
are organising. We are very interested
in yvour Secretary’s question of leaguing
all the Radio Clubs together, and we do
not see why this cannot be international
as well as national. We would like to
see co-operation among the radio ama-
teurs of all countries, and a great inter-
national association formed for the ex-
change of ideas, etc.” The Hon. Sec.
stated that as the Wireless Clubs of
(Great Britain were organising it would
be a great thing if all joined up inter-
nationally.

October 10th.—Mr.  Jerritt  pre-
sided, and an interesting lecture was
given by Mr. Voss on Alternators. Dia-
grams were drawn and the construction
of several types were shown, such as
those built for lighting, etc.; also High-
Frequency Alternators as used in wire-
less telegraphy. The Marconi and the
Goldschmidt machines were ably ex-
plained. Mr. Voss was complimented
by the members on the clearness of his
lecture.

October 17th—The Chairman was
Mr. J. Jerritt. The lecture was by
Mr. Lemin, late R.F.C., of Saltash, on

- the Lucas Bros. Signalling Lamp. This
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lamp was shown in pieces,
also intact, and all parts were
ably upIalntd It is lit by
1.|Luru_1tv and 15 carned h\.
one man, and has been read
with a tE]E:.-l:an at 74 miles
under good conditions.

October 22nd was spent in
Morse practice, and arrange-
ments were made for a Social
on November sth,

Oclober 20th.—A dscus-
sion of the leaguing of all the
Radio Clubs took place, and a
letter was read stating that a
scheme has been started in
America by a Radio Club at
Omaha, U.5.A., and that it is
called the International So-
ciety of Radimsts.  The
Three Towns Wireless Club has been
appointed the h-.‘:‘ldqmrttrt-. for Great
Britain, and a Relay is being proposed
from AII‘I:TlLa to this country. Rules
and particulars of membership are being
forwarded to all clubs in due course.
Apply for membership to Mr. W. Rose,

Hon. Secretary, 7, Brandreth Road,
Compton, Plymouth.
- » L

SHEFFIELD & District WIRELESS
SOCIETY,

The Opening Meeting of the Ses-
ston was held in the Mappin Hall, Shef-
held Umiversity, on October 2nd, when
the President, Mr. H. E. Yerbury gave
the Presidential Address to an apprecia-
tive audience of members and friends.

In response to the wishes of those pre-
sent, it was decided to print the Address
and distribute copies to all the members.

A very interesting exhibition of com-
ponent parts of wireless receiving appara-
tus, kindly loaned for the occasion, was
afterwards held, and proved a source of
great interest to the members.

The weekly meetings of the Society
are being held temporarily at the Shef-

Some members of the Three Towus

DECEMBENR,
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Wiieless Cluls

gujoying & field dag

field Municipal Ofhcers’ Club, and the
hrst meeting took place on (Jctober 10th
when buzzer practice was commenced.

A series of 14 fortnightly papers
given by members has been arranged, the
subjects covering the various phases of
wireless work, The first of the series,
on *The Principles of Wireless "T'rans-
mission,”’ was given on October 17th
by Mr. C. H. Hainsworth, who dealt
with the subject in a very lucid man-
ner, illustrating his lecture with nume-
rous diagrams and E*;pr:rimrnt'-;

The Hon. Secretary invites applica-
tions for membership, which should be
addressed to 156, Meadow Head, Norton
Woodseats, Shetheld.

L] & L

THe MancuHester WireLEss CrLus.
It has been decided to form a Wireless
Club in Manchester. Will all those in-
terested kindly communicate with the
Hon. Secretary, Mr. J. C. A. Reid,
Hawthorne Avenue, Monton, Eccles,
[.ancs.
L] L ] L
Norte MipprLesex WireLess CrLus.
A meeting of the Club was held on
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November 4th at Shafresbury Hall,
Bowes Park, at 8.30 p.m. The chair
having been taken by Mr. Reed, he
called on Mr. D. J. Stone to give his
promised lecture entitled * Five Years
at Sea as a Marconi Operator.”  Mr.
Stone commenced by telling his audience
how he had first become attracred to-
wards wireless operating while on a voy-
age to (Genoa on a holidav, and as he
was already a keen amateur, on joining
the Marconi School it was not long be-
fore he obtained his P.M.G. certificate,
and was sent to sea. A few months
afterwards the War broke out, and Mr.
Stone had a number of thrilling adven-
tures. It was clear that, on the whole,
Mr. Stone's life at sea had been an en-
joyable experience, and one on which
he was able to look back with pleasure.

It has been arranged to form a lib-

rarv in connection with the Club, and

members who have any technical books
that they would be prepared to present
or lend to the Club, should get in touch
with the President, Mr. A. G. Arthur,
45, Westbury Rmd Bowes Park, N.22.

Full particulars of the Club may be
obtained from the Hon. Secretary, Mn
E. M. Savage, Nithsdale, Ew:rsll:}' Park
Road, Winchmore Hil]1r N.21.

L] L] L
Norice 1o Hon. Secs, oF WIRELESS
Cruss.

A Wireless Club is being formed at
Burton-on-Trent. All interested please
apply to the Hon. Sec., Mr. Rose, 214,
Belvedere Road, Burton-on-Trent.

L L ] -

We shall be pleased to publish notices
and reports of your meetings, free of
charge. Kindly endeavour to submit
these not later than the 1st of each
month. L

WIRELESS TRANSMISSION FOR AMATEURS

The following are the cagerly-awaited official rulings regarding trans-

PIESSEOMN.

A new Wireless Telegraphy Bill will be introduced into Parliament,

and wihen this is passed the varicus forms of licences will be revised.

EXPERIMENTS [IN WIRELESS
TELEGRAPHY.
AUTHORITY FOR SENDING.
SUMMARY OF CONDITIONS OF ISSUE.

{Note :—All Sending Stations must also be

equipped for reception.)

{1) Applicarts must produce evidence of
British nationality and two written references
from persons of British birth and of standing,
net related to them,

{z) Installation to be approved by
master-{emeral,

(31 Secreey of correspondence to be observed.

(4) Applicants must satisfy rhe Postmaster-
General that they have in view some definite
object of scientific value or general public
atility. If scientific rescarch is intended they
should be certified as competent investigators
by a Government Department or some recog-
nised scientific body,

{5} Applicants will normally be required to
show that they have attained :—

{a) A sufficient knowledge of the adjustment
and operation of the apparatus which
they wish to work ;

{b) A knowledge of the regulations of the
International Convention in 2o far as
they relate to the prevention of interfor-

Post-

ence and impose certain duties on all
wireless operators (these are cordained
in Section V of the Postmaster-Gene-
ral’s Hand-Book for Wireless Operators
which is sold by the Stationery Office) ;

(e} An opernding speed of ot least 12 words

{Morse) a minute, sending and receiv-
L.

A fee Eu{ 35. will be charged in connexion
with this arrangement.

A licensee may be allowed, exceptionally, to
rmplov a certificated operator, whose name
should be furnished.

(6) It is proposed to charge small fees to
cover clerjcal expenses and expenses of inspec-
thoen, &I,

(7} Communication will be awthorised only
with specified stations not exceeding five in
number.

(%) Aderials.

{Same dimensions as for receiving.)

lg) Portable Stations.

General conditions same as for fixed sta-
Hions.

Power of portable sending stations will
usually be limited to 10 watlz.

Use will ordinarily be authorised only with-
in 1o miles of a fixed point.
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OW that the ban on Ama-

teur Wireless has been

partially lifted, we can go

ahead with work of a prac-

tical nature. In many
previous articles the principles under-
lying the reception of wireless signals
have been fully dealt with, and it is now
proposed to give our readers as much
help as possible with the design and con-
struction of apparatus suitable for ama-
teur work.

The present article outlines the con-
struction of a simple form of Crystal
Receiver which will be inexpensive and
yet do useful work. Its wavelength
range will be such as to receive signals
from ships, Time signals and Press from
the Eiffel Tower, Poldhu and any other

S e R T T TEES
The Design and Construction of

an Amateur Receiving Station
By A. D. Kenr,

s R T S A R A MR E A

AL LTI =

DR e L TR b

“Spark” stations working on wave-
lengths up to 3,000 metres or there-
abouts.

THE AERIAL.

‘T'ake the case of the average amateur
who has to use the wall of the house as
a hxture for one end of his aerial and a
light mast at the end of the garden for
the other end. Most gardens will al-
low a 50 or 60 foot span and the wires
should be placed as high above the
ground as possible,—as the range of a
transmitting or receiving station 15

directly proportional to the he1ghr of the
aerial with small power sets. It is usually
most convenient to ng the aerial up at
one end to a window at the top of the
house, and use, sav,

three or four stout

SPRrabL @

Figi, T and 2,
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bamboo poles lashed together at the other
end; this pole must be suitably guyed
1o take the strain of the aerial. This ar-
rangement would give the Aerial an aver-
age height of about 20 feet from the
ground. (See Fig. 1.) As better re-
sults will be obrained with a twin wire
aerial, it is necessary to have two 3-foot
bamboo poles to act as ** spreaders.” The
Aerial wires should not be attached
directly to the spreaders, they should be
insulated from them; therefore four
small porcelain, ebonite, or fibre insula-
tors must be obtained. The ends of the
two wires should have “ eyes ™ fitted to
clip on to dog snaps on the insulators
(Fig. 2). The two lengths of wire
should be sufficiently long to act as down-
leads and should not be joined except

at the leading-in wire, and they should

not be connected mgether at the far end.
The mest suitable wire to use is 7/19
S.W.G. bare, stranded, phosphor bronze,
or silicon-hronze wire, as this will allow
the Aerial to he lowered when necessary
without the wires curling up inte a
tangle. If this wire cannot be obtained,
ordinary hard-drawn bare copper wire of
not less than No. 18 S.W.G. may be
used. The * lead-in ” may be of ordin-
ary rubber-covered cable; this may be
joined to the Aerial wires by means of
an ordinary cahle connector or a well-
twisted, soldered joint.

THE EARTH.

With most amateur stations it is not
very convenient to bury large earth plates
in the ground so recourse is made to the
water pipes of the house. A good
*“ earth ™ can be made in this way if the
connection is made as near as possible to
the ground. A length of wire netting,
15 inches wide and 15 feet long, also is
very useful, especially if covered with
slightly moist soil.

We now come to the RECEIVER
(Fig. 7). From the diagram it will be

seen that we are using a “ plain ™ aerial

E

Fig. 3.

circuit, having a variable inductance and
a variable condenser in series, with a crys-
tal rectiher and telephones connected
across the inductance. To make the
INDUCTANCE FORMER which
should have a winding diameter of 6]
inches, obtain two hard dry wood discs,
7 ml:hts diameter and 1 inch thick, an-:i
eight pieces 1 inch squ.art or } 'inch
round and mount them as shuwn in
sketch, Fig. 4. The length of these
pieces will vary according to gauge of
wire used (see table). Before mounting,
cut a 3-inch diameter hole in one disc
to bring the tappings through to the
switch. Mount two terminals on this
disc. Obtain another wooden disc, 4
inches diameter and } inch thick, for a
switch base, and on this mount, say, ten
contacts—using metal-threaded screws
and nuts—the nuts underneath and the
screw-heads filed down to act as contacts.
Mount a small brass switch arm in the
centre of the contact circle and just suf-

537



THE WIRELESS WORLD

PR

e L
= e o W wm e e =

DECEMBER, 1919

To fARTH
Ty dF&ay

Fig. 4.

ﬁl:l'l:nl:i,]l.r wide to make contact on one
stud at a time.

Now for the WINDING. Assuming
the capacity of the two wire aerial to be
approximately 0-0007 mfd., an induct-
ance of 8,500 microhenries will be neces-
sary to tune it to 3,000 metres. [he
number of turns necessary are given in
the table below for three gauges of cop-
per wire. Commence winding at the
end of the former nearest the switch and
wind as tight and close as possible. Make
nine evenly spaced tapping points.
‘These may either be made by slipping a
small piece of ebonite } inch thick un-
der the turn to be tapped and then solder-
ing a connecting wire on, or by leaving
a long loop at the tapping pmnt gwmg
the loop a twist and then continuing to
wind. If the tappings are made by
means of loops, these can be pushed in-
side the former, and afterwards brought
up through the end of the former 1o the
switch contacts. If tappings are made
bv slipping ebonite blocks under the
turns, the connections to the' switch must
be made on the outside of the former
and not through the centre. If care-

fully done the looping method is the
best.  The tappings should be connected
to the switch contacts in order—the first
tapping to first contact and the end of
the winding to the last contacr. The
beginning of the winding should be con-
nected to one terminal and the contact
arm of the switch to the other. Com-
mence winding 1 inch from the end
cheek, and make the winding secure at
both ends by slipping a doubled-over
piece of tape under the first few turns
( Fig. 4a), putting the first turn through
the loop in the tape, and then when the
tape is almost covered pulling it tight so
that the tape is holding the first *urn an
is held down itself by the other turns,

WINDING TABLE. |

| LENGTH CF .

| ” TURNS FORMER '
No. 22 D.W.S. 320 10} inches |
No. 24 D.W.S. 285 8 inches |
' MNo. 26 DDW.S, 2680 64 ln{:hﬁs

' Amount of Wire, ill:- either gauge. !I
The wire should be dnuble mlli :uvemd
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THE AERIAL TUNING CON-
DENSER is provided to tune to wave-
lengths between those given by the tap-
pings on the tuning inductance. The
maximum capacity of the condenser
should be approximately c-001 mfd. A
variable circular vane condenser is not
very easy to make up and should prefer-
ably be purchased complete. A useful
condenser might be constructed as shown
in Fig. 5. Two pieces of ebonite are
grooved to take metal plates which may
be of copper or brass, 1/32 inch thick
and about 3 inches square of actual work-
ing surface. There should be about 30
plates spaced 3/32 to § inch apart. The
grooves in the ebonite should be of sufh-
cient depth to hold the plates rigid. A
box must be made sufficiently large to
take the condenser when mounted and
a false bottom of ebonite provided for
the plates to bed down on. The plates
should be mounted as shown in the dia-
gram with the shaped ends of alternare
plates reversed. Alternate plates should
be connected by a soldered wire, making
two sets each of 15 plates. One set
should be free to move smoothly in the
grooves. 1he condenser is now com-
plete, and providing it is kept clean and
free from dust, will be quite an efficient
receiving condenser, If preferred, the

|
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false bottom may be of metal; the con-
denser can then be short-circuited if de-
sired, without an extra switch,

THE CRYSTAL. — Carborundum
is the best all-round crystal, but its one
disadvantage is that it requires a potentio-
meter and battery to apply a small poten-
val to the crysmal. In order to avoid
using a potentiometer, we use as a recti-
her a combination such as Zincite-Bor-
nite, which will give good signals, burt
will not stand so much rough usage as
carborundum. A small piece of each
should be mounted in small brass cups
with solder, or Wood’s metal if possible,:
as this has a low melting point and con-
sequently the crystal is not heated so
much when melting occurs. The cups
must have brass stems fitting into two
hrass supports with fairly weak tensioa
springs as shown in Fig. 6,

TELEPHONES.—It will be very
convenient for the amateur to use high
resistance telephones directly in the crys-
tal circuit. There is not a great dif-
ference in the cost between high resist-
ance telephones and low resistance ones
with a transformer; also, unless the
transformer 15 well-designed and wound,
there will be a big drop in the efficiency
of the set. Present-day high resistance
telephones are the order of 2,500 ohms

b
.
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per head piece, 5,000 ohms in series. To
put the receiver into operation, connect
up the circuit as shown in Fig. 3, and see
that all connections are well made. It
is a good plan to have the first test of the
set one afternoon, commencing at 3
p.m., Greenwich mean tme, when
Eifiel Tower (FL) sends press for
twenty to thirty minutes each day on
3,200 metres. Short-circuit the Aerial
condenser, and put all the inductance in
the circuit, which will then be approxi-
mately in tune to 3,200 metres. Then
carefully adjust the crystal until signals
are heard. Get the best crystal adjust-
ment and adjust the aerial inductance
and condenser for best signals. The
tuning point for the ship wavelength of
boo metres will be approximately be-
tween the second and third tappings.

"HOW AMATEURS CAN COMBINE BUSINESS WITH PLEASURE.

We feel that the time is now ripe to
devote more space to practical matters
of direct interest to the private experi-
menter. Although we by no means in-
tend to neglect the theoretical aspect of
wireless work, and shall continue to keep
our readers in touch with its latest de-
velopments by *means of technical ar-
ticles by competent writers, we shall also
provide that class of matter which ap-
peals so strongly to amateurs who like
to make their own apparatus. We havc
already made a start along these lines, by
publishing our series entitled * The
Construction of Amateur Wire.ess Ap-
paratus,” and the present number con-
tains still further evidence of sur inten-
tion to serve the necds of practical ama-
teurs. _

There must be muny of our readers
who have evolved in their workshops in-

genious contrivances of “ wireless 7 in-
terest or have designed some special form
of apparatus for special purposes, but
who have never thought of publishing a
description of them for the beneht of
their fellow-amateurs. We therefore
invite them to write to us about them,
giving all necessary dimensions and con-
nections for the construction of the
apparatus they describe. Payment for
all such articles published in the WirEe-
LESS WorLD will be made at our stand-
ard rate. Photographs and descriptions
of complete amateur stations will also be
welcomed. If you are not an expert
draughtsman do not let that fact deter
you; we will work up your rough
sketches and diagrams. A few articles
accepted and published by us means more

spare cash for you to spend on valves
and H.T. batteries,
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TELEPHONY WITHOUT
WIRES.

By P. R. Coursey, B.Sc.,, A M.LE.E,
London : The Wireless Press, Ltd.
(Pp. xix. + 414, price 15§s. net.)

HE author of this volume
does not state in his pre-
face that his work is de-
signed to satsfy a “ long-
felt want.” Nevertheless,
the work really fills a gap in our Radio
and our Telephonic Literature. The
problem of transmission of human
speech by * wireless” methods s
here dealt with in an interesting
and exhaustive manner. As the
title would lead one to suppose,
Radiotelephony is not the only subject
dealt with. The first three chapters
deal with the simple methods of speech
communication using induction or earth
induction and light wave transmission,
including an interesting account of
photophones and thermophones. It is
well to note that although these methods
have to a great extent been superseded
in these dﬂ}"h of Atlantic Raﬂlnt{:]tphunv,
the exigencies of war-time conditions
have provided ample opportunities for
their revival. The British Military Au-
thorities were not lacking in discrimina-
tion when they placed the trench “lis-
tening sets” under the control of the
“wire-less” branches of the service,
Fullv twenty chapters of the book are
devoted to the problems of Radiotele-
phony.  The discussion of the problem
of speech transmission (e.g., limits of
audibility and modulation of the trans-
mitted wave) is followed by a classifica-
tion of all the different oseillation genera-
tors.  The latter are then described in

The lerary Table
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detail. "T'he discussion of “spark”
generators deals first with practical forms
of the quenched gap followed by an ex-
haustive account of the methods of ob-
aining continuous oscillations by these
and other spark gaps. "This section of
the work ends with a chapter on mulu-
phase spark transmission,

Three chapters are devoted to the Arc
oscillation generator, the Braun tube
oscillographic work of Simon and Yagi
on **dynamic characteristics,” being fully
described. One of the longest chapters
of the book is that on vacuum oscillation
generators, and to many readers this will
prove the most interesting part of the
book. All types of valves are described,
but a reader might wish for a little more
detailed information on modern high-
power valves. It is also a pity that the
salient points of Fortescue's recent paper
{publ:sh:ﬂ presumably after this work
was in the press) on the design of high-
voltage thermionic rectifiers could not
have been included.

The subjects of high-frequency alter-
nators and frequency raisers are accorded
two chapters, which are extraordinarily
clearly written. Students working at
this subject for the first time often find
the usual arguments-relating to the fre-
quencies generated by these various ma-
chines rather unconvincing. To such
these two chapters can be confidently
recommended.

Four chapters are devoted to the sub-
Ject of microphonic contral, every tvpe
of microphone of anv importance being
described, while the remainder of the
book deals with the receiving apparatus
of Radiotelephony, including, of course,
a thorough discussion of telephone re-
lavs, ionic valve receivers, and the sub-
ject of heterndvne reception,
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A very pleasing feature of the book
is the list of nearly seven hundred refer-
ences to original papers on the subject of
Radiotelephony. In the cases of articles
reprinted or abstracted in The Elecin-
ctan, Science Abstracts, or The Wire-
less World, both the original and
abstract references are given. It is im-
possible to insist too much on the im-
portance of such a reference list in a
work of this kind, and the author & to
be congratulated on the exhaustive na-
ture of these references and also on the
very helpful classihcation of these under
the chapter headings. We are certain
that the book will meet with a cordial
reception in radio and scientific circles
generally, E. V. AprPLETON,

ALTERNATING CURRENT
WORK.

AN OUTLINE FOR STUDENTS
OF WIRELESS TELEGRAPHY.

By A. SHore, AM.LE.E.

London: The Wireless Press, Lutd.,
I[X+163 pp 3/6 net.

Here is a work admirably suited to the
needs of the student of radiotelegraphy,
whether he be an amateur or a person
intending to make wireless his profes-
sion. The wireless man simply must
know a certain amount about A.C., but
it 15 by no means imperative that this
knowledge should be profound. This
book provides an excellent primer for all
students who are likely to have dealings
with alternating currents. We venture
to suggest that if it were adopted as a
school text-book for senior science stu-
dents, together with a companion treatise
on D.C. work, and another on technical
chemical analysis, there would be regis-
tered a landmark in the history of ele-
mentary education in this country.

The first three chapters deal with the
production of Alternating Current, in-

cluding sections on current curves,
R.M.S. values, and form and amplitude
factors; with A. C. generators and rotary
converters. Chapter IV. is devoted to
the question of Power, and explains the
phase relationships between current and
voltage in a simple manner. Then fol-
low two chapters on Inductance and
Capacity, well illustrated and with
worked examples. Chapters on Reson-
ance Transformers and High-frequency
Resistance follow, and the text closes
with two excellent ones descriptive of
electrical measuring instruments. Ap-
pended are tables of the 'squares and
reciprocals of numbers from 1 to 10,000,
tangents, sines and logarithms.

To attempt an outline of Alternating
Current work in less than 200 pages is
courageous; to accomplish it in such
style as is revealed by the book under
review is at once skilful and noteworthy.

The book i1s well printed, the dia-
grams are good and the reader has the
advantage of the author’s practical ex-
perience as a wireless engineer.

GUIDE TO THE STUDY OF
THE IONIC VALVE,

SHDWIH{} ITS DEVELL‘II."'MEHT AND
AprpricaTion 10 WIRELESS
TELEGRAPHY AND T ELEPHONY.

By W. D. Owen, AM.LE.E.

London: Sir Isaac Pitman and Sons,
Ltd., pp. VII + 59, 2s. 6d. net.

This is a small collection of short
notes which, though not without in-
terest, are of no special value to the
serious student of wireless, who nowa-
days has a number of firstclass text-
books on the valve at his service, to
which, so far as we can see, he has no
need to go vig a " guide.”

The volume is well printed and weil
bound, the only facts which warrant rs
somewhat high price of two shillings
and sixpence for 59 small pages.
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N using the three-electrode valve,

one of the most serious difficulties

which at once confronts the amateur

experimenter is the question of how

he is to obtain the necessary voltage
for the plate circuit of his valves. Much
will naturally depend on the type of
valve used, and whether for transmitting
or receiving work. Different types of
receiving valves require widely differing
plate voltages for best results, the op-
timum voltage being mainly a question
of the mesh of the grid. [If the grid is
of very open mesh or a simple spiral of
metal wire, a fairly low voltage should
be used; a close mesh grid means thar a
high plate voltage will be found best.
Commercial three-electrode valves vary
in this respect and the plate voltages re-
quired may be anything from twenty to
two hundred volts or more. For use in
the simple receiving circuits we have al-
ready illustrated, the amateur will find
that he will get "the best results by em-
ploying a valve which requires a fairly
high plate voltage.

In commercial wireless stations the
high voltage batteries consist of banks
of either dry cells or accumulators, a
sufficient number of cells being con-
nected in series to give the E.MLF. re-

The Construction of Amateur

Wireless Apparatus

This series of articles, the first of whick was published in our April
number, was originally designed to give practical instruction in the manu-
facture of amateur installations and apparatus, and arrangements had been
made with Marceni’s WWireless Telegraph Co..
apparatus to the designs it was intended to detail.
cit amateur work, however, remained in force, and the author was com-
pelled tc proceed on genmeral lines only.
lished gruving the class of information originally intended,

Article Nine.—THe Hica VoLTack BaTTERY.
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Lid., to supply complete
The restrictions

A further series will be pub-
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quired. Since the current r:quircd is
very small—being only 100-150 micro-
amperes in the case of a valve requiring
a platr voltage of 200—the cells need
only be of small size. Such a battery
of dry cells can be very conveniently
made up from the small 4-volt batteries
used for pocket flash lamps of the Aat
type. But even if these small cells are
used the expense is heavy. The chief
disadvantage of dry cells lies in the fact
that they deteriorate almost as quickly
whether used or not. So that if the
amateur constructs such a battery it will
only last a certain time and since the ini-
tial cost of the battery is high (fifty units
being rcqu:rcd} it renders valve receiv-
ing circuits expensive to run. Accumu-
lator batteries to give a voltage of two
hundred can be ruled our of court for
the average amateur as the initial cost is
very heavy. Also, accumulators are not
an unmixed hlmmg as at the very slow
rate of discharge involved they tend to
sulphate  rapidly  unless  carefully
watched.

A solution of the difficulty can be
found if the amateur has a supply of di-
rect current at about the right voltage
in his house. In general, a valve de-
signed for 150 volts plate pressure will
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CONSTRUCTION OF AMATEUR WIRELESS.

operate quite well on either 110 or 220
volts, though the magnification may not
Be the very highest that can be obtained.
The smtathr_',' of the supply for the
amateur'’s work will have to be deter-
mined by experiment. It is necessary
that the voltage should be steady—or at
any rate not subject to fluctuations suf-
m:mntlv rapid to cause noises in the tele-
phones loud enough to drown out the
received signals. The currents delivered
by different generators vary very much
in this respect. Some machines are per-
fectly quiet—others are so noisy that
work is quite impossible. /¢ is abso-
lutely necessary that the amateur should
niake up a protection board such as we
describe helow before he attempis to use
his house supply for valve work, This
protection board is to ensure that no
harm is done should the high voltage
supply be accidentally short-circuited,
I'he effects of a short-circuit on the sup-
ply may be very serious indeed if the
protection hoard is not used—the appara
rus may be badly damaged and the upﬂ'.t-
tor burned.

The pratection we recommend con-
sists of a small gauge fuse and a low
candle power lamp in each lead of rhe
supply. This arrangement is illustratzd
diagramatically in Fig. 1. Here A and

3¢
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B O— ==
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Fig. 1.

B are the positive and negative terminals
of the supply, C and D) are two fine fuse
wires, E and F are two, four- or eight-
candle power carbon filament lamps and
(G and H are the terminals which are
used to supply the plate voltage for the
receiving vircuits. It is clear that should
G and H be accidentally short-circuited

nothing will happen except that the
lamps E and F will partly light up, The
lamps E and F should each be the cor-
rect type for use on the full supply
voltage. There is one other matter on
which we would give the amateur warn-
ing—never under any circumstances
make any alterations in the connections
of a valve circuit with the high voltage
supply on. Very nasty shocks can be
received by ignoring this point. It is
an excellent rule in practice wever to
touch two parts of a circuit at the same
time with both hands. Use only one
hand for making adjustments—in fact it
15 an excellent plan to form a habit of
keeping one hand always in the pocket

when adjusting a * live " valve circuit.

Smeoothing Out A pparatus.

The pracricability of utilising the
house supply for valve receiving circuits
depends, as we have pointed out, upon
the absence of secondary ripples in the
D.C. voltage. The ripples may be
caused by sparking at the commutator
of the generator or by slight irregulari-
ties in the armature winding, It should
be noted that any apparatus involving the
magmh-:;atmn of note frequency current,
or in which the telephone circuit is
directly in series with the high voltage
supply necessitates much more perfect
uniformity of pressure than in the case
of purely high-frequency amplification,
A very suitable circuit for the amateur
to make his first experiment on is thar
shown in Fig. 2 of Article Seven of
this series. A study of this figure will
at once make it clear that none of the
current from the high voltage supply
directly passes through the winding of
the telephone transformer, the only cur-
rent which can affect thl: h:lephunt'-
being that produced by the rectification
of the high- frequmw oscillations in the
plate oscillatory circuit. Should, how.
ever, the [).C. supply be so Hmtﬂd.';
that direct impulsing of the plate oscilla-
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tory circuit occurs, then, of course, an
intermittent rectified current will Aow
through the telephone transformer, pro-
ducing a sound in the telephones. We
therefore recommend the amateur to set
up such a circuit and experimentally de-
termine for himself whether his supply
1 good enough as it stands. Of course,
it must be understood that slight noises
will almost certainly be heard on even
the most perfect supply, the question
being to decide whether the noises are
such as will drown out the signals which
1t 15 desired to receive or not.

Should it be found thar generaror
noises are excessive a system of conden-
sers and chokes can be emploved to re-
duce the effect. Such an arrangement is
shown diagramatically in Fig. 2. In this

E- i
A G
. D
8o L 7 O000 L n
E
Fig. 2.

figure A and B are to be connected to
(3 and H on the protection board, G and
H then forming the terminals from
which the supply is drawn for the opera-
tinn of the receiving circuit. The device
consists of two chokes, K and F, shunted
on both sides by condensers C and ).
Provided that the condenser C 15 large
enough, it will act as a partial short-cir-
cuit to anv Auctuations in P.I). which
are of fairly high frequency, thereby re-
ducing the variations hetween A and B.
T'he chokes E and F which must be
highlv inductive further reduce fluctua-
tions by offering a very high impedance
to any ripples there may he in the vol-
tage across the condenser C. "The con-
denser 1) further assists in the smoothing
out and acts as a reservoir condenser
from which the current can be drawn

DECEMBER, g1y

for the valve. "T'hus, assuming rhat the
correct values have been chosen for the
chokes and condensers and that the ori-
ginal Auctuations are not of a too violent
character, we obtain by this means a prac-
tically sreadv potential difference be-
tween G and H. As a preliminary ex-
periment, two 2 mfd. paper condensers
may be used for C and D and the chokes
may conveniently be small ignition coil
secondaries. The Mansbridge conden-
ser i a particularly suitable type in view
of the fact that it has a high insulation
resistance, 1s practically self-sealing in
the event of accidental breakdown, and
is cheap. We do nnt rl:mmmn:nd the
amateur to attempt to make these con-
densers; special processes are used in their
manufacture involving the use of ma-
chinery. Particulars as to windings for
the chokes will be given in these pages
in due course.

High Veltage Supply for Transurifisng
Circuits.

For very low power transmitters such
as the amateur will probably most gene-
rally employ, the arrangements described
in connection with the rt:t:e:'ving circuits
are all that he will require. It is only
in extreme cases that any smoothing-out
of 1).C. is likely to be necessary, so that
the terminals of the protection board will
furnish the required voltage withour fur-
ther apparatus. In the case of higher
powers a greater P.1). is required for the
operation of the circuit and where the
12.C. supply is inadequate this high
voltage can maost conveniently be ob-
tained by the rectification of the alternat-
ing current from a transformer.

"T'he necessary rectihcation can be con-
veniently carried out by means of a two-
clectrode or Fleming valve and a suitable
circuit is shown in Fig. 3. In this
hgure, A is a step-up transformer de-
livering alternating current at the re-
quired voltage at the terminals of the
secondary winding.  This alternating
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voltage is applied to the valve K, and
since «the valve possesses unilateral con-
ductivity a pulsating direct current flows

1

&

;j'tj'ﬁ‘*-.-r-.-..-n
c ==
RO —at

il

Fig. 1.

into and charges up the first condenser
of the smoothing-out device C. This lat-
ter arrangement is exactly similar to that
described in the last section.  ['he final
resule is thar a comparativ El} :-tﬂ:-ld}r vol-
tage 15 maintained across the terminals
[D and E.

Practical points to note are that the
hlament battery of the rectiher valve Is
directly connected to one terminal of
the high - voltage winding of the
transformer, and must therefore under
no circumstances be touched while the
circuit is in operation.  Also it should
he noted that when the transformer

primary is switched-off the condensers
of the smoothing-out device remain
charged, -and none of the transmitting
apparatus should be handled until these
condensers have been discharged by
short-circuiting. A special short-circuit-
ing strap consisting of a piece of copper
wire mounted in an insulating handle
should be kept at hand for this purpose.
T'he valve used must be pumped to a
very high vacuum. Any residual gas
will be at once evident I:l}r the appear-
ance of a blue glow. In the event of a
valve showing any signs of blue glow, it
should at once be returned to the makers
as a rapid disintegration of the filament
will set in, resulting in a short life. The
rectiher filaments of high-power valve
transmitters are generally fed with al-
ternating current from a small highly-
insulated transformer thereby avoiding
the necessity for any special battery. It
is very unlikely that the amateur will be
permitted to transmit suficient power to
warrant the use of this transformer, and
we do not propose to describe it in these
columns,

—— e
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Note.—This section of the magazine s
placed al the disposal of all readers who wish
to receive advice and informaltion om maliers
pertaining to both the technical and non-
technical sides of wiveless telegraphy. Readers
should comply with the following rules:
(1) Questions should be mumbered ond wrilfen
on one side of the paper only, and should not
exceed four in mumber. (2) Queries should
be clear and concize. (3) Before sending in
their questions readers are adwvized te zearch
recenit mumbers lo see whether the same

queries have not been dealt with before.
{4) The Editor cannot undertaks to ts
guaries by post. (5) All gquerin mugt be

accompanied by the full name and address of
the sender, which is for reference, not for pub.-
lication. (Queries will be anrwered wnder
the imitials and town of the correspondent, or
if so desived, under a " mom-de-plume.’”
(8) Readers desirous of knowing con-
ditions of service, stc., for wireless eperators,
will save tme by writing direct to the
various firms smploying operators.

L.H.GG.M. (Hollend).—Condensers are still
used in connection with felephone transform-
rri. The rondenser is connected as in your
Fig. a, that is, across the primary winding
of the trlephone transformer.

The rondenser s often made adjustable in
steps in order to tune the primary circui
of the telephone transformer to the note fre-
quency of any particular station.

AMPLIFIER (Hertlordshire).—{1) We do
not think that the accumulation of molsture
on the diaphragms of the telephones would
account for the * fading away of signals'
you have noticed. Unfortunately vou give
us no information of what detector vou were
1.rsin~|; ar whoether you were travelling away
from the station you were receiving. It may
possibly be caused by atmospheric conditions
or the land brtween the {ronsmitting station
and your receiver. The latter cause is the

ago we had occazion to take
down messages from an acroplane, and no-
ticed a similar oflect, the strength of the sig-
nals then rising 1o a mormal again.  After-
wards when comparing notes with the obser-
ver it was found thar the fading away was
due to absorption by a rloud through which
they Aew,

iz) We do not think so. Mr. Banguv's
book, however, covers a considerable amount
of the subject,

{3) No. Valves do not amplify atme-
spherics to quite the same extent o< they do
signals, but atmospherics are of course ampli-

fird, especially with receivers using note-fre-
yuency amplification.

F.AW. (Parkeston).—Asks for a diagram
ol connections for a three-electrode valve for
receiving spark and C.W. Stations. ;

Since our correspondent is only just start-
ing to use 3 threeslectrode valve we would
like .to refer him to a series of articles
headed ** Construction of Amateur Wireless
Apparatus "' now a sing in the WineLEss
Worrp. In the October number will be found
diagrams of connections of a three-slectrode
valve, when used for different
Fig. 3 shows the conncctions of the valve
when used as a rectifier of received oscilla-
thons.

In this particular diagram the connections
show a **two-circuit ' reveiver, but the aerial
ran be connected to the grid (that is che
dotted line) of the valve, and the rarth con-
nrcted to the lower end of the grid inductance,
If thess connections are used the cireuit is
then a single circuit receiver. Either of
these two methods of connecting the wvalve
ran be used for reception of spark signals.
For the reception of C.W. Stations, however,
a small addition must be made to the plate
vircuit. A coil somewhat smaller in diameter
than the grid inductance coil is inserted in
the plate circuit of the wvalve. Break the
lead betwern the H.UT. Battery and the plate,
and insert the coil between the two points.

The coil is so arranged that it can slide
up to and, il necossary, into the lower end of
the grid inductance coil.

The roil or ** reaction coil ' as it is termed
can be made by winding about 20 turns of
No. jo to 36 ILS.C. wire on an «bonitr
lormer.

If the correct end of the reaction codl is
vonnected to the plate, then the valve circuit
will oscillate when the coil is just in the grid
inductance coil. It is casy to tell when the
valve is owsill®ing as the musical note of
a spark transmitting station will be turned
inte u harsh rough sound. If this does not
occur reverss the connections of the reaction
roal.

A valve wrranged with a reaction coll is
«uitable for the reception of both spark and
C.W. Stations.

For the reception of spark stations the
reaction coil should be so adjusted that the
valve is nearly oscillating.  This is the
posnt of maximum magnificsion.

For the reception of C.W. Station adjust
the position of the reaction coil until the
vialve oscillates.

Ques. 3. Nauen's wavelength is 5,500
medres.  (Spark) Carnarvon’s wavelength is
nbowt 14,000 metres,
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QUESTIONS AND ANSWERS.

Ques, 4~—Can a valve be used as an am-
plifier in conjunction with a type 31 Marconi
Crvstal Receiver?

Yes. It is better to amplify first with the
valve and then m rectifv the magnified re-
ceived oscillations with the crystal.

E.T. (Seaham Harbour).—The wire gene-
rally used to wind iometers is about
No. 36. It does not matter what size wire
is used as long as a resistance of about
400 w. can be obtaired an a former prefer-
ably about 67 long. If a thicker wire is
used there will of course have tobe more tums
of wire and it is merely a matter of con-
venience as to the length of the potentiometer.

We presume E.T. wishes to use the poten-
tiometer in conjunction with a rec-
tifier. If this is so, we would refer him
to the September issue of the WimELEss
WorLp, page 353, where he will find a dia-
gram of connections.

The lower diagram on page 353 shows the
connections of a double slider inductance.
Incidentally, the numbers of these two dia-
grams should be transposed.

“CONSTANT READER " (Co. Armagh).—
(1) We are not aware of any book where
colkected information on the design of such
apparatus is available. The most useful would
probably be **Experimental Wireless Stations’
bv P. Edelman, or “Amateur Wireless Tele-
graph Designs,” by Alfrer, alhough these do
not contain by any means all ¢he informa-
tionn vou desire.

The bulk of such design information is
generally 4o be found scattered through the

es of various iodicals—such as the
Proceedings of the Institule of Radio Engineers
MNew York: the Eleciririan: the Electrical

World; the Model Engincer, and similar
publications.
C.W.H. (Chester),—Teo give any sort of

estimate of the approximate wavelength of
vour aerial would be a very difficult matter,
owing to the complicaled way vou propose
setting it out. y not use one of the
standard aerial svetems either an Inverted
“L."a"T," a plain umbrella, or simply a
straight wire as high as possible at one epd
and the other end being fixed near the ground.
We do not know if vou think your aerial
svalem has any special advantages except
on the soore of small height but we think
the radiation from it wiould be extremely
r and we do not think the Post Office
will let you transmit with ** plain aerial."*
There iz no fee for matters dealt with in
this section.

G.P.K. (Leeds).—i1. We regret that we do
not know of any book dealing with the
design and construction of telephone trans-
formers. (2).—A high tension battery made
up of test tubes with a strip of copper and
n s=trip of zinc in each test tube would be
guite satisfactory for demonstration purposes

2V, cell would be very small

in a laboratory as it can be taken down and
cleaned immediately after use, If kept
assembled means would have to be adopted
to ocover the tubes in, otherwise the elec-
trolyte would soon evaporate.  Also |t
would be advantageous to place strips of
glass between the copper and zinc l-trlpj; in
order to prevent a short circuit in the cell.
(3). With reference to the "' earthing "' of
your apparatus we must remind you that
we do no! advocate the use of water pipes
for this purpose. It is a very bad practice,
to say the least. We do not think you will
have much difficalcy with your ' earth ' if
vou use the wire fencing. Can you spread
this on the ground under your aerial? The
netting will then act as a counter-balancing
capacity. This will not alter your tuning.

" NEWCASTLE " (Newcastleh,—{1) The
current passing through a selenium cell will
depend on the resistance of the cell at the
time of exposure to light, and will of course
vary according to the brilliancy of the light.
To obtain this current a local battery of not
maore than about 2z volts is used. To use a
greater voltage would render the cell lable
to damniz-r. (2) The resistance of a sele-
nium cell may be anvthing beween 100 and
1,000,000 W. S0 that the current due to =
Taking, as
an example, the.resistance of a cell in the
dark, as 10,000 w. we have a current of
00002 amps. On exposure to light the
resistance falls to 2,000 w. we then have a
current of ooor amps. Tt will be geen, there-
fore, that the relay will have to be very
sensitive to work on this current.

(We regret we are compelled to hold over a
number of replies.)
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MARCONI’'S WIRELESS TELEGRAPH
COMPANY LIMITED

EKTRADRDINALRY GENERAL MEETING

CoNSIDERABLE PrOGRESS 1IN WIRELESS TELE-

PHONY.
An ExtraorDixaky GENERAL MEeeTivc of
Marconi's Wiraless Telegraph Company

(Limited) was held on Thyrsday, November
13th, at the Connaught Rooms, Great Clueen-
street, Kingsway, W.C., to consider a resolu-
tion authorizing the increase of the capital to
£ 3,000,000, r. Godfrey C. lsaacs (D
Chairman and Managing Director) pr i
and there was a large attendance of share-
holders.

The Secretary {Mr. H. W. Corby, F.C.1.5.)
read the notice convening the meetng.

The Chairman said :(—Ladies and gentle-
men, we have convened this meeting, as our
circular has informed vou, for the purpose of
considering a resolution which is set out upon
the notice convening she meeting, authoriz-
ing the increase of the capital of the com-
pany to £ 3,000,000 sterling by the creation of
1,500,000 additional Ordinary shares. When
I last had the pleasure of ﬂl:’ld-rﬂﬁlﬂ% ]rnu-, on
August 7th, | then told you that I
templated the neccssity of my :allm.g }n-u
together again some time in the awumn to
ronsider an increase of capital. On that oc-
casion | gave you a great deal of information
respecting the developments of the company's
business, which alone might have gone a long
way towards justifying the resolution which
we proposed to submit to you. Much, how-
ever, has occurred since that date, and ar-
rangements of great magniude and import-
ance have been made for which considerable
additional capital will be required. Our com-
mitments on business and agrecments already
entered into in the East are very considerable,
these alone requiring in the neighbourhood
of one million sterling ; and the arrangements
ertered  into in respect of developments in
South America will call for another million
sterling. These are only two instances, but
there are many more which entail the pro-
vision of smaller sums which in the aggregate
represent a much  bigger total, But apart
from engagements to which we are already
committed we have considerable other busi-
ness under negotiation, and 1 think we should
fail in our duty to vou if our business were in
any way prejudiced in constquence of our
not having foreseen in pood time the capital
oxpenditure for which the probabilities of the
future would call.

[.kssoxs oF THE War : Foreicy GOvERXMENTS
AND WIRELESS STATIONS.

There is no doubt that the war has brought
home to every Government and to the peo-
ples of every country the great necessity of
wireless telegraph services for all purposes.
Wireless telegraphy before the war was re-
garded, [ think, by most as semething which
had a utility and was promising, and i was
turned to account in a comparatively small

ree in many courtries largely as a result
of the individual efforts of private enterprise.
The war, however, clearly demonstrated to
evverybody that wireless telegraphy was no
longer a toy, but had become a really reliable
means of telegraphic communication. Con-
sequently so soon as the Armistice was de-
clared and the possibility of supply of material
amnd construction of stations came imo rea-
sonable prospect of execution, nearly every
Government turned its mind seriously to the
problem of how best this new art could serve
them. Germany, it will be remembered, had
to rely entirely upon wireless telegraphy for
external communication during the war, and
the absence of all cables did not prevent their
conducting very efficient telegraph services
with countries as distant as the United States
of America, and during the early part of hos-
tilities with colonies at far greater distances.

France has lost no time in making provi-
sion for a chain of stations which will enable
her to have thorough communication with all
her colonies, no matter how far distant, and
with all other parts of the world. A num-
ber of stations are bring erected by her both
in*Europe and abroad [or these purposes. The
French company, in which we are substan-
tially interested, is engaged in constructing
these stations, and by reason of ocur close
association they are able to give the beneft,
not only of their own latest inventions aml
paterds, but also of all those belongi
this company. Italy, Spain, Portugal, l-
gium, Holland, Denmark, Sweden, and the
new Balkan Republics are all considering or
nefotiating for the erection of Inng-djmnce
rndnpmdent wireless communication, and sta-
tions of the lateat type will be erected in each
of these countries.

In North America a number of high-power
stations have been erected and a large num-
ber of additional stations are abowt to be
built by the new American Radio Corporation,
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about which 1 will say a word or two later.
In South America we are building stations
ard there is considerable further work in
prospect. The East 1 have already men-
tioned, bt in additron to the commitmors
to which "1 have referred, negotiations have
recently been opened for additional woerk of
considerable importance. The time is per-
haps not far distant when much of our atien-
tion must be turned to Russia.

Commerce axp TeLecrapHic DELAYS.

So far as this country is concerned, and its
Dominions and Dependencies across the seas,
as far as 1 know, beyond the announcement
which has already been made by His Majesty s
Mestmaster-ceneral as to the stations in Eng-
land and Egypt, no decision has been taken.
I had hoped when | addressed you last that
ere Lthis there migivt have been a defined policy
and that the large sum of money which had
been paid to ws in damages and which |
propositd not to touch would have been turned
do good account for the nation. (Hear, hear.)
This money could have been so usefully ex-
pemded in helping towards the provision of
better telegraphic communication with  the
Dominions and 1ossessions bevond the seas,
Every one of us has been urged to do, and
is doing, | hope, his utmost to develop the
trade of the country, and there is little doubt,
in my opinion, that only substantial increase
in our exports will have any important bear-
ing wpon the amelioration of exchanges and
reduction in the cost of living. But we are
ot the present moment and in the future shall
be vet more dependent upon quick communi-
cation to hold vur own in the workd's commer-
cial competition. But what is the position to-
day? We all ind ourselves hampered in all
our busincss negotiations through the terrible
delavs in communicating abroad. To obtain
a telegraphic reply from the East, one must
walt two or three weeks. And even with
the Continent, 1 am stil being informed by
my correspondents that it is almost useless
to send telegrams, for invariably they arrive
after the confirmatory letter. 14 is true a six-
hour wirclegs service is being conducted by
the Post Office with Holland and Denmark,
but «ither the traffic 15 such that the time
allotted for the service is insufficient, or the
stutions which are being used for the purpose
are of an old tvpe and buik for other purposes,
for there has been no noticeable improvement
in the expedition of the telegraph services.

WireLEss TELEFHONY.

As regards the Imperial Chain of Stations
something, [ believe, is being done in con-
tinuing the construction of the English and
Egvptian stations. but 1 cannot believe that
the installation of an obsolete svstem will be
persisted in.  (Hear, bhear.) 1 feel confident
that we shall not much longer lag behind.
We must have an improved telephone service,
as we must have the best possible wireless ger-
vice, 1 fewel sure that this country will soon
wake up to the neces<itirs of the times and

eventually will demand, and the Government
will recogrize that it requires, the latest and
best possible wireless chain of stations. (Hear,
hear.) When that day comes, and it may
be very soon, we propose to be ready,

[ bave so far spoken to you of wireless
telegraphy, but there is another field of de-
velopment which will call for very consider-
able resources, and that is wireless telephony.
Considerable progress has been made and is
being emade daily in this new art, and a great
future lies before it. It is already assuming
a practical commercial shape and gives pro-
mise of an immediate extension to our busi-
ness throughout dhe world.

Tue Compeasy's Fraaxcian Resources,

I have probably said sufficient to justify the
resolution which we propose to put to you.
That we are in a very sound financial position
vou know from our last balance-sheet. Our
reserve accound then stood at £1, 100,000 1 we
have since received #300,000, the amount of
the award, and we have sold the whole of our
sharcholding in the American Marconi Com-
pany, which will add a further substantial
sum to our resources.  But after very full
and carclul consideration vour board is of
opinion that considerable addiional capital
will be required in order that your company
shall continue ils progress and have the
means of turning to full advantage the oppor-
tunities af the commercial developments of
s business which peace will bring 1o us after
five years of work devoted to purposes of war.

SALE OF THE AMERICAN MARCONI SHARES.

I have mentioned the sale of our American
shares, but | think it right to eell sharcholders
that the arrangements we have made with
dhe General Electric Company of New York
and the American Radio Corporation are of
such importance that we feel satisfied that
besides obtaining a reasonable price for our
interest in the American company, we have
sevured as further consideration advantages
of far-reaching importance which will cement
and strengthen our world-wide organization,
the fruits of which will ripen, we hope, in the
near (wiure,

Whilst upon this subject | would like to
sav for sharcholders' information that the
vircular which was issued by the American
Marconi Company, full and explicit as it was,
fid not. in my opinion, make clear to our
many sharchollers, who are also sharcholders
in the American company, what they are re-
ceiving in exchange for their shares. 1 had
unierstood that sharcholders would receive
one 'reference and one Ordinary share for
rviery share held, and that these shares will
be marketabde and very soon command a good
premium, bwt besides this there wore sub-
stimtial  assets remaining to the  American
campany  which comprised very considerable
amaounts pavable by the American Govern-
ment and large sums payable by others in
respeed af dhe use on a very large scale of
thee American company’s patents for many
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years. These amounts have increased as
years have gone by, partly because decisions
of the Courts were required—{these have now
been obtained)—and in because accounts
could not be adjusted during the war. These
sums have therefore accumulated and must
represent a very considerable total. [ am
glad to say that my views have been confirmed
within the last 48 hours. [ have received a
letter informing me that it is agreed that this
matter was not made sufficlently clear by the
circular. [t is proposed that a scrip certificate
shall be issued to every shareholder in the
American Marconi Company after, or at the
time of, his exchanging his American shares
for the Radio Corporation shares, which scrip
certificate will entitle him, first, to the divi-
dend which is to be declared shortly, and, se-
condly, ¢o his quota of the moneys which have
to be received from time to time and as and
when they are received. (Hear, hear.)

A RerLy 1o CrITICISM.

Before formally putting to you the resolu-
tion there is one word [ would like to say in
reply to some criticisms which have been
addressed to us from our friends in Ireland,
arising, 1 think, from some misunderstand-
ing. It is thought that there iz an incon-
sistency in the wording of that resolution and
the statement in our circular ¢hat an issue
will be made as soon as possible after the

meeting if the resolution be ap-
proved, "‘on fawourable terms to share-
holders,'" whereas the resolution provides that
the increase of capital shall be issued to
“ such persons, firms, or corporations as the
directors think fit."" This seems to have
been understood to mean that the share-
holders would not have the opportunity of
subscribing for the shares. This iz not either
the intention or the meaning of the resolu-
tion, which is framed in the wsual form and,
1 believe, is the exact wording of other resolu-
tions which we have submitted to you on
previous occasions. Shareholders may rest
quite confident that their interests alone will
be studied by the directors, and the shares
will be offered to them on the most favourable
terms consistent with the imterests and re-
quirements of the company. (Hear, hear.)
I now beg to move *' that the capital of the
company be increased by the creation of
A 1,500,000 new Ordinary shares of £1 each,
to be issued to such persons, firms, or corpora-
tions, at such times and at such price or
prices, and upon such terms and conditions
az the directors think fit, such shares fo rank
for dividends declared in respect of the peried
commencing the 1st day of January, 190,
but in all other respects to rank pari passu
with the existing £1,250,000 Ordinary shares
of £1 each.” (Cheers.)

Mr. Sidney St. ]. Steadman seconded the
resolution.

SuArEHOLDFRS' QIUESTIONS.

Captain Bernard Daly (Dublin) said that

he had been asked by a number of share-

DECEMBER, 1grg

holders to inquire what their position would
be in any issue of the new capial. There
was a strong feeling chat the present Ordin-
ary shareholders should be entitled 40 an al-
lotment in proportion to their hn-lding in
ﬂinr'ﬂ}rmmy corporation or owtsider, (Hear,

ar.

!‘l!lr:.} George L. Moore observed that, as the
previous speaker had referred to the Ordinary
shareholders, he would lke the chairman to
define the position of the Preference share-
holders, of whom he was one. He took it,
subject to the chairman's correction, that the
Preference shareholders, after payment of the
Ordinary dividend, were entitled to rank in all

& with the Ordinary shareholders. Con-
tinuing, Mr. Moore said that they had all
listened with very great pleasure to the speech
from the chair, though not with any greater
pleasure ps than they ex . as Mr.
Godirey Isaacs alwavs gave them a lucid and
interesting address. is only wonder was
whether the proposed increase of the capital
to &£ 5,000,000 was sufficien in view of the
handmmit: J::rml in wl:ich. the l:h'ﬂilﬂ'l;ljllﬂ had
spoken of the company's pros n 5
of the wotld. Bl.rtp&n'::: d.m;F;: mircﬂmﬁnﬂ
well considered the matter, and had decided,
what with reserves and award money, that
the increase now recommended was sufficient.
He had nothing mare to say except to com-
pliment the chairman and directors on the
position of =affairs, and he was sure they
considered themselves fortunate in having :[.;
Grodf Isaacs occupving the position he did.
{H-I‘.'.E.rr?r hear.) Tﬂ}mgau knew that that
gentleman came of a very clever and wide-
awake family. (Hear, hear. The Marconi
Wireless Company was a live concern and
would keep going ahead in spite of all ob-
stacles—Government or otherwise. (Cheers.)

Mr. 5. H. Roche said that he had come
to the meeting on account of statements con-
tained in the circular sent out to the share-
holders, and te ask how the holders of Or-
dinary shares were going to be treated when
the new capital was issued.

CHAIRMAN'S STATEMENT AS TO NEw Issues,
The Chairman—Ladies and gentlemen, the
shareholder from Ireland has put to me a
question which a shareholder wrote to me
about and also wrote several letters to Irish
and English newspapers. | do not quite know
what the directors have done to deserve the
criticism which he suggested in his letter.
There is nothing whatsoever, so far as [
can gauge, that justifies any suggestion that
the directors contemplate doing otherwise
than thev have always done in the whole his-
tory of the company—that is, that anyone who
is not a sharcholder should get any adva
that a shareholder should not have first of all.
{Hear, hear.) That $as not been our prac-
tice ; we have aever done anything of the kind,
and in future we do not intend to do H. 1
thought 1 had made that perfectly clear in
my reply to the Irish sharcholders. [ thought
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I had made it perfectly plain that nothing of
the sort was intended by the circular nor would
.be in any way adopted by the board. (Hear,
hear.) | think the statement itself was per-
fectly clear. The words of the resolution,
that the directors shall have power to issuc
shares ‘* to such persons, firms, or corpora-
tions "' is quite the ordinary form, but it seems
¢o have been responsible for giving rise 1o this
misapprehension.  But 1 think rhe Irish share-
holders lorget, and perhaps others forget, that
besides individual shareholders in the com-
pany, there are firms and corporations who
may be shareholders, and in taking power in
the resolution to allet shares vou will agree
that we must take power to allot shares to
such firms and corporations, as well as to
personal shareholders. (Hear, hear.)  Per-
haps that will be deemed a full and sufficient
reply to the guestion which has been put to
me about the Ordinary shares. With regard
to the Preference shares, Mr. Moore has cor-
rectly understood the position except in so far
as the first preferential right of dividend is
concerned. 1t is after the ordinary share-
holders have received 10 per cent, that the
Preference sharcholders rank in all respects
equally with the Ordinary sharcholders.

Furree Prorosalt. FOR CONVERSION OF THE
I"REFERESCE SHAHES.

Now, ladies and gentlemen, it had been
my intention to suggest to vou @t this meeting
that we should get rid of our Preference
shares—that we should find means of con-
verting them into Ordinary shares. To-day,
with the capital standing at what it does, and
with the assets being what they are, it seems
to me there is no reason to have 250,000 [Pre-
ference shares, especially if we are going to
have 2,750,000 Ordinary shares. | [ should like
to sec those Preference shares converted indo
Ordinary shares, and 1 should have
it to you to-day, but for the fact that the nvat-
ter presents some difficulty and requires some
time before # can be put before vou—it also,
I think, requires the sanction of the Court—
and there was not time without delaving the
mesting, which 1 did not want to do; but at a
future time [ propose submitting some such
prroposal.

A Shareholder said he should like some
information with regard to the large sum
owing by the Government to the company for
work during the war. It seemed to  be
rather ' hanging Ffre " for no particularly
apund reason.  He would like to know il there
was anv prospect of an carly payment, and
what addition it would make to their funds.
Tue CoMeaxy's Crams AcsaxsT GOVERSMENT

DEPARTHMENTS.

The Chairman : With regard to the sums
due to the company from the Admiralty, the
War Office, and the Air Ministry, there is
unfortunately a reason for the delay in their
payment. Omne important matter which will
govern very largely the amounts which will
be due to us must be settled by arbitration—
it has been agreed throughour that it should

be settled by arbitration—and the only rea-
son why that has not yet been dealt with is
that Lord Moukon, who it was agreed long
ago should act as arbitrator, has had his time
s0 much taken up by other public matters of
importance. However, | believe Lord Moul-
ton is now fixing a date, which will not
be very far distant when this arbitration will be
heard, and therealter 1 hope we shall be able
10 make progress with all chese matters with
each of the respective Government Depart-
ments. As o the payment of services ren-
dered during the war, | am sorry do say that
we have not progressed. [ think 1 teld you
at the last meeting that unfortunately we had
been unable 1o gel any reasonable offer in
settlement, and had had finally to have re-
cougse to another Petition of Right.  Well,
we have been awaiting a communication from
the Post Office in res of that mater, and
all 1 can say is that | do very sincerely hope
that that communication is going to be of such
a nature that, with the great desire we have
to avoid anﬁhinf in the nature of unpleasant- -
ness with any Government Department, we
may be justified in agreecing to it. You may
rest assured, =0 far as the board is concerned,
and 1 think it will be your wish also, that
even o sacrifice we would settle the matter
sponer than be forced into o Court of law
again. That is the view 1 hold, and | believe
it is the view of my colleagues and | hope
vours too. (Hear, hear.) [ trust we shall
not be called upon to make too big a sacrifice,
but the matter must be settled ; it has to be
scttled in our imterests and in the country’s
interesis,

Mr. A. C. Crarke asked if there were any
reason why dhe sharcholders should not on
that eccasion be informed of the terms of the
proposed new issue,

The Chairman : 1 think for the best of all
reasons—we have not vet made wup  our
minds.

Mrs. Barbara Baynton said that several
widowed ladies who were sharcholders would
like to thank Mr. Godfrev lsaacs for the care
and arention with which he had handled the
business of this company. Through both
“pgood and evil report V' he had stuck te i,
and she wished to express her admiration and
dreep gratitude on behalfl of herself and others.

Mr. Charles Terry said that after the tre-
mendous services which the company had ren-
dered during the war he thought it was a dis-
grace that the Government had not settled
their claim.  (Hear, hear.)

The resolution was then pil to the meeting
and carried unanimously,

The Chairman: We have received proxies
from 3,091 shareholders endorsing and approv
ing this resolution. Ladies and gentlemen, 1
thank vou, and the lady sharcholder who was
good enough to say a few words of apprecia-
tion of my work. (Hear, hear.) We like to
hear these things sometimes, and more parti-
cularly when they come frem the fair sex.
(Hear, hear, and laughter.) That concludes
our mesting.
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DIRECTORS'

REPORT.

Presenled to the Shareholders at the Twelfth Half-Yearly Ordinary General Meeting,
held at the Registered Office of the Company, ** Wireless House," 97, Clarence Sireet,
- Sydney, on Friday, August 29th, 1919, at 12.30 p.m.

Your Directors have pleasure in submitting
herewith the Balance Sheet and Profrt end
Loss Account for the six months ended «June
joth, 1g10.

The net profits of the business for the half-
year amourd to 4 4,207 75. 3d., which, together
with #£.743 2s. gd. brought lorward from last
account, leaves a balance of 4,950 gs. 8d. to
* the credit of the Profit and Loss Accoum.
hrF?m _Ll':ﬂahm'c arrE.mt. which is available

15try on, vour Directors to
a dividend for the half-year ﬂp;-;tpﬂ::te u?ai
per oert.  per annum.  This will absorb
£3.500, and will leave a balance of £ 1,450
gs. Bd. to be corried forward o next ac-
count.

The several departments of vour business are
steadily expanding, although in common with
all other businesses the problems of transition
from a war period to peace are being ex-
perienced.

It is again possible o send wireless mes-
sages to ships at sea from any ordinary tele-
graph office on shore, but the Australasian
passenger services are not yet fully restored.

Your Directors have reason to suppose that
future legislation following che lines of that
recently passed in the United Kingdom will
make it necessary to instal wireless appara-
tus in all sea-going vessels of 1,600 tons and
upwards.

It is hoped that the Company will shortly
be able to proceed with the development in
Australia and New Zealand of the Relay Auto-
matic Telephone Syvatem which has recently
been installed throughout Australia House and
other importam buildings in the United King-
dom, and for which the Company holds a sole
ﬂg"‘ﬂ[‘}'-

The guestion of direot wireless services bo-
tweern Australia and couniries overseas is being
considercd by vour Directors in conjunction
with the Marconi Company. From expert ad-
viee received and by actual tests carried o
by the Managing Director, vour [Directors are
safisfird that such services can be successfully
ratablished if thev are conducted on proper
lines and so long as mo attempt is made to
combine & commercial service with a naval
service,  The requirements and the organisa-
tion of the two are entirely different, and any
attemipt to combine them would lead to ineffi-
ciency in one or both services.

Several additional wireless patents have been
added to those covered by the Company'’s sole
and exclusive licences,

In view of the declared policy of the Fede-
ral Government to proteot Australian indus-
trics, vour Directors expect that it wil be
possible ¢o continue and increase the manu-
facture of many classes of electrical appara-
tus in vour factory, which is now one of the
best equipped private electrical works in the
Commonwealkth.

In view of the cxpansion of the Company's
work, vour Directors have under considera-
tion an  applicstion to the Commonwealkth
Treasurer for permission to increase the capi-
tal of the Company. Anyv proposal of (his na-
furr, when matured, will of course be sub-
mitted for the approval of the Sharcholders
in the prescribed manner.

Your [ireotors propose submitting a 5
cial Resolvtion immediately after the Ordin-
ary Mertng, substinuting One Annual Gene-
ral Meeting for the Half-Yearly Mestings, but
the auvthority given in Art. 129, for the pav-
ment of half-vearly dividends, will remain.

Dividend oheques will be available on the
2qth  instant, immediately the dividend is
passed.

Trosas Hucues, Chairman,
Ernxgst T. Fisk, Managing Director.
Svdney, August 1gth, 1919,

CHAIRMAN'S ADDRESS.

In moving the adoption of the Report and
Halance Sheet, the airman, the Hon. Sir
Thoemas Hughes, M.L.C., said: *' ] would in-
vite vour attention to the fact that the profit
for the period is grester by £ 18Bg than in the
past half-vear and by & 556 for the correspond-
ing period of last year. The increased
amounts shown for sundry debtors and credi-
tors and Bank overdraft arise out of the in-
creasing business,

* An additional number of vessels are being
supplied with the Company's service and ap-
paratus and it will no doubt imterest vou to
learn that the Company is now conducting
wireless services on board a considerable num-
ber of British vessels that are trading in all
parts of the world and by arrangement with
astocisted companies throughout the British
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Empire and in Allied countries, we are able
to provide for the shipowners a uniform or-
ganisation and a atus of a standard pat-
tern with that used in more than 3,000 British
merchant vessels at the present day.”' . .. ..
** Ships earrying our apparatus and our opera-
tors can go into any of the principal ports
of the world and find a depot and an inspector
who is able to direct and assist the operator
in all branches of his work, who understands
the apparatus and is able 1o effect repairs
or supply standard spare parts upon the
shortost motice.

The Chairman went on fo say that a mer-
chant vessel at sca is through the organisa-
tions of the Company linked by its wircless
with all the inland telegraph and cable lines
of the world. He mentioned that the Come-
pany is cxpending considerable sums in the
development of wireless telephony which will
prove to be very valuable and particularly in
Austral’a where avistion and wireless com-
munication wil e amongst the greatest fac-
tors in developing the vast inland territory
and destroving its isolation. He said further
that as & result of the successful experiments
wherehy wireless messages were received in
Sydney direct from the Marconi Company's
Trans-Atlantic station in Wales an offer had
been mnade to provide a permanent direct
commarcial service between England and Aus-
tralia, and added that all classes of messages
would at first be forwarded by the wircless
service ot one-third kess than the existing cable
rates, and that as the number of daily mes-
sages increased beyond certain defined stages
thiz rale would be propontionately reduced.

The Chairman then dealt with the question
of obtaining a licence to work and operate
wirrless stations, and pointed out that negotia-
tions for this licence were being followed up,
and expressed the hope of the Directors that
the Government would decide the matter with-
aut  undue delay. He further urged the
necessity for keeping the country's commer-
cial wireless service quite distinet from any
naval service, giving his opinion that anv at-
trimpt to combine the two would destrov all
possibility of efficiency on cither side,

The Chairman then went on to say ' we
believe it has even been suggested by some
of the opponents of this scheme that no com-
pany should be granted a monopoly of over-
st% communication, and #t is an astanishing
fact that such suggestions are seriously raised
because there is nothing under the Wireless
Trlegraph Aot to prevent similar licences being
given odher companies who can produce a
workable svstem and who are sufficiently en-
terprising  and courageous to underiake so
great a scheme,” . L oL L.

" All we have asked for is a licence to erect
stations and work them under the provisions
of the Act which gives the Government full
control over such stations and epables B to
close them or take them over not only upon

the actual outbreak of war, but at any time
of threatened public danger il R were con-
sidered necessary to do so."

The Chairman concluded his remarks with
observations upon the manuflacturing exten-
sions of the Company's business, pointing out
that it had one of the best equipped electrical
workshops in the State, and that the general
electrical section of the manufacturing busi-
ness is now corducted by the Australectric
Company which the Directors have registered
in the Company's name for that . The
Australectric Company also looks after the
Agency for the Relay Automatic Telephone
System for which the Company has both the
selling and manufacturing rights in Austrlia
and New Zealand.

" At the present time the Company gives
employment 1o a stafl of 250 and is payving no
less than Lao.ooo annually in salaries and
wages. "’

EXTRAORDINARY GENERAL
MEETING.

At an Extraordinary General Meeting held
immediately on the close of the Ordinary
General Mecting the  subjoined resolutions
were unanimously carried :(—

L

RESOLUTIONS.

1. That the Capital of the Company be in-
creased o £200,000 by the creation of
bo,o00 new shares of 41 each.

2, Tha the Articles of Association of the
Comgany be altered as follows :(—

(a) By omitting the word "' twice ™" in the
first line of Article g5 and substiteting
in liew thereof the word ' once " <nd
by omitting the words " months of
February and August ™ in the fifth Lne
of the same Article and substiuting in
lien thereal the words, *“ month of
Auguost, "

(h) By omitting the word ** first ™" in lie
third line of Article go.

fv) By omimting the word **¢cach ™ in the
second line of Article 142 and substiout.
ing in lieu thereof the word ** the ™

{d) By omitting the word " first " in the
sixth line of Article 146

The efflect af the second resolution is ta suh-

stitute one Annual General Meeting for twi
Half-Yearkv Metings,

By Order of the Board,
]I, F. Wisox, Secretary.

.‘luugu:-t .Eﬂll'l. Toglij
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Amnlgnmnted Wireless (Australnlm) Limited.

LIABILITIES. ASSETS

casital £ s d £ = d ) £ s d
pital .. . 140,000 0 O | Patent Rights .. .. .. .. go000 0 o
Baok ﬂvﬂrdraft 13,507 17 10 Plant, Apparatus, Stock, Stores,
Sundryi:mdttnﬂ 10,150 10 3 " Forpitore and Findiogs.. .. 86,553 8 6
— 33658 8 1| Sundry Debtors.. . 23.074 7 4
Reserve for— War Loan Bonds and Inscribed
Patents, Depre- Stock.. .. 10,387 10 ©
::lr:l:;ﬂ- In- R Branch Bank Balances and
- L} z LI " r e L
Profit and Loss retty Clah g
Account—
Balance at Dec.
I8t 1918 .. 4,243 2 5§
Less Dividend
for the Half-
Yearat 59% pa. 3,500 0 o
743 2 5
Plus Profit for
period .. .. 4,207 7 3 .
— 050 B
£210,335 17 11 £210,335 17 11

PROFIT AND 'LOSS ACCOUNT
For the Six Months ended June 3u~th 191g.

Sl i YEr g T = o
—— et S = e = = = - -

1919. 1919.
June 3o. £ s .d. June 30 £ s d
To Operating Expenses, Direc- By Gross Profit (rom Trading,
tors’ and Auditor's Fees ! and Revenoe from Wireless
and General Administration Stations .. .. .. .. 22,2006 16 11
Expenses .. .. .. 15337 4 B
« 4y Depreciation se s+ = 2,752 5§ 2
v NetProfit .. .. .. .. 4207 7 3
f22,296 16 11 | £23,296 16 11

J. F. WILSON, Secretary.

F. W. LARKINS, A.ILLLA., AC15., Accountant.
THOMAS HUGHES, Chairman of Direclors.
ERNEST T. FISK, Managing Director.

I have examined the Books and Vouchers of the Company, and certify that the above
Balance Sheet and Profit and Loss Account are a correct statement of the Company's affairs
» as shown by the books of the Company.

*  ALEX. JOBSON, F.C.P.A., Auditor
Sydney, August 1gth, 1919
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