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GUGLIELMO MARCONI

By E. Brake, A.M.LEE.

§ 1.

HE middle nineties of the nine-

teenth century saw the fruitful

Victorian era drawing to its

close. Its monarch was about

to celebrate the sixtieth year of
her reign, its giants were either dead or had
travelled very far towards the sunset
slopes, and the tide of scientific invention
and discovery scemed to pause. Tyndall,
Darwin and Huxley were dead, Clerk
Maxwell and Hertz, beloved of the gods, had
died young and full of honours, Lord Kelvin
had passed three score and ten years, Crookes
was sixty-four and his most famous re-
searches were two decades old, The stimulus
imparted by the great British Victorians to
the scientific fraternity all over the world
was apparently exhausted, and the full fow
of scientific revelation had not ceased but had
diminished to a tricklee. The electronic
theory of electricity had thrown new light
upon physical problems, with the resule that
the younger generation of scientists were faced
with tasks of reconstruction and many fresh
avenues for research, whilst in their ears
sounded the creaking and clatter of toppling
hypotheses, for the atom, the rock on which
our chemical system was reared, had been
split into more than twain.

The discovery of the electron, the smallest
and most wonderful created thing, set men
afresh to groping across the borderland
between matter and that ultra-atomic stuff,
the hypothetical aether, Excited by the

conception of the electron, a particle some
2000 times smaller than the hydrogen atom,
the scientific mind strove to become dissociated
from the grosser physical phenomena and to
obtain a grip on the world of aether, the sphere
of vibrations transcending those of any
material system. These aspirations were
greatly encouraged by the discovery of the
Rontgen rays and radio-active minerals, At
the same period other men, inspired by Clerk
Maxwell's electromagnetic theory of light and
Hertz's researches on electromagnetic radia-
tion, were feeling their way towards wireless
telegraphy, and already an enormous mass of
relevant data had been amassed. As early as
1892 5ir Wm. Crookes had clearly foreseen
the coming of the age of radio-communication.

H.c wrote :—

“This ia no mers dream of & vision philo-
sopher. All the requisites needed to bring it within
the of daily life are well within the posasi.
bilities of discovery, and are ro reasonable and so
clearly in the path of researches which are now
being actively prosecuted in every capital of
Europe that wo may any day expeci to hear that

ﬂw cmerged from the realma of speculation
mm those of sober fact. Even now, indeed, tele-
graphing without wires is poesible within a restricted
radius of & few hundred yards, and some years ago
1 assisted at exporiments where messages wers
tranamitted from one part of a house o E.nnlhar
without an intervening wire.

As a matter of fact. wlrcIn:ss tc‘tegraphy had
been uccomplished by Professor D. E. Hughes
in 1877, who had detected electromagnetic
energy (“ wireless waves™) at a distance of
some hundreds of yards from its place of
origin, but Professor Hughes was probably
unconscious of the potentiality of the apparatus
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he used. The same might be said of Lodge,
who in 1894 was demonstrating with im-
proved apparatus, yet was apparently blind to
what lay so close to his hand. The fruit of
the genius of Maxwell and Hertz was being
used to make instructive parlour-tricks.
Briefly, the situation was that although the
scientific world had the in its grasp, yet,
to borrow the Iatc Sir Wm. Preece's phrase,
it knew not * how to make it stand on its
end.” Imaglmﬂﬂn, skill, knowledge and
genius were there in pl:nt}r, richly-equipped
laboratories administered by firstclass phy-
sicists and mathematicians were the scenes of
classic researches, yet there emerged no
whisper of the news for which the world was
ripe and waiting, It seemed as though the
acknowledged masters of the game were
boggling over the next move, when there
stepped into the picture a slim Itlian aged
twenty-two years, Guglielmo Marc-::-ni, the
modern Pied Piper, as I like sometimes to
fancy him, came quietly into the council
chamber with his magic, saying in l:fﬁ:ct,
* Please let me show you how to do it
What Crookes, the Englishman, had pro-
phesied, the Italian had come 1o fulfil

§ 11

To gauge the quality of Marconi, to analyse
his mentality and to * place ™" him, one must
first consider two facts. In 1895 when he
was just over twenty-one years old he began
to experiment with Hertzian waves. [In
1896 he war in England with a complete,
patented system of wireless rdfgrﬂpﬁ; These
and the facts of his earliest experiments prove
to me that he had from the outset worked
towards a clearly foreseen end, having glimpsed
in a Aash of inspiration, from some eminence
whereon his own peculiar genius had placed
him, the transcendent uses of the acther. He
believed in his vision and went straight to the
mark. Taking the lecture-hall-demonstra-
tion appliances of his contemporaries, with
capable hands following his unerring scientific
insight he began to develop them swiftly
from toysinto tools. While men wrote of wire-
less communication over a few hundred yards,
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Marconi was thinking in hundreds of miles.
His was the sublime, confident audacity which
expunges the word " impossible” from the
dictionary. He knew what could be done
and was concerned only with the actual means
of accomplishment. In less than six months
after beginning his work he was telegraphing
through space for a distance of 1} miles and
the technical obstacles to practical wireless
communication, which on the surface were
so formidable as to have completely misled
earlier workers, were van]'shing from his path.
Wireless telegraphy is the transference of
electrical energy across space'by the creation
of aetheric vibrations, which are radiated in
long and short ** trains ™" or series correspond-
ing to the dots and dashes of the Morse or
other pre-arranged code, and the reception
of these signals by interposing in the path of
the vibrations a wire or other memllic body
designed to absorb sufficient of the radiated
energy to actuate an electrical device which
reproduces the dots and dashes either audibly
or visibly. The distance over which wireless
communication can be effected depends chiefly
upon the power of the transmitter and the
sensitiveness of the receiver and not on the
ability of the aether waves to reproduce
themselves at a certain distance from their
point of origin, because it is theoretically
established that once an aether wave is created
it is propagated to infinity. In 1895 Marconi
knew that the wireless transmitter as evolved
up to then was sufficiently powerful to transfer
a large amount of energy to distances much
greater than those at which his contemporaries
had succeeded in communicating. His first
care, therefore, was to produce an improved
detector or receiver, and this he did after
considerable experimentation with the existing
type, the coherer, which had been devised by
Emnl?r, developing it into a much more
sensitive, reliable and precise instrument. At
the same time he was modifying the form of
transmitter as originally employed by Hertz,
in an endeavour to discover some fundamental
law regulating the distance at which a given
transmitter can affect a given receiver. These
researches led him to employ the eleva ted wire,
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the aerial, which is a feature of the modern
wireless station, and also to the law he sought,
which is that the range of transmission
increases with the height of the aerial. He
also discovered that transmission was greatly
improved by means of an earth connection
between the stations. These were two of the
master-secrets which, with his apparatus, he
brought to England in 1896, having, within
the space of a few months, raised wireless

his system, realised the novelty and worth of
what he saw and no time was lost in arranging
further demonstrations. Very soon Marconi
was covering a distance of nine miles over the
sea. In 1897 he raised his range to twelve
miles, and shortly afterwards to fourteen
miles. By 1899 he had bridged the English
Channel, between the South Foreland and
Boulogne, and broken down all serious doubts
as to the importance of the new means of

Phato,

Topical Press.

Guglielmo Marconi— 1820,

communication from beinga scienti fic curiosity
of doubtful utility to the status of an epoch-
making application of physics.

T'he arrival in this country of Marconi and
his system of telegraphy created a flutter in
the scientific dovecotes of Europe, and the
men who were the most capable of passing
an expert opinion, the very men who had been
furut:l.llcd by the brilliant young investigator,
WETE unanimous in their generous and out-
spoken recognition of his achievement. Preece,
the Engineer-in-Chief of the British Post
Office, to whom Marconi first demonstrated

transmitting intelligence. Less than two
years after this, in 1901, he proved the effi-
ciency of his system to cope with rul]}r great
distances by communicating 200 miles, be-
tween the Isle of Wight and the Lizard.
This exploit revealed the supreme significance
of his invention, for it was patent to all that
a ship-board installation with a range of 200
miles would be an incalculable aid to the pre-
servation of life at sea.

But Marconi’s great work was now only
beginning. It seems fairly certain that ever
since the days of his pioneer researches in the

261

UNIVERSITY OF MICHIGAN



JULY 10, 1920

quiet of his father's home near Bologna, he
had pursued a far more ambitious intention
than the public yet conceived. He must have
known, in common with his fellow students
of Maxwell’s hypotheses, that the limitless
expanse of aether is a perfect medium for the
transference of energy through space. He
knew that immeasurable quantities of energy
are received here every second in the form of
light from the sun, over a distance of ninety-
three million miles, and that light is a series
of aetheric vibrations. Maxwell had shown
that these vibrations are electromagnetic in
nature, and Hertz, working along the lines
indicated by Maxwell's conclusions, had
succeeded in producing long aether waves by
electromagnetic means, and in detecting at
a short distance the presence of the energy thus
radiated, Marconi was aware, therefore, that
it was possible artificially to create aether
waves and to detect them with a man-made
device, but that for the process to be of the
greatest benefit to mankind, it must be
operative over wide stretches of the earth's
surface. Such was his vision—space con-
quered by eternal waves of aether, swift as
light, yet created and controlled by man—
and although his attempt in 1901 to transmit
across the Atlantic electromagnetic waves
sufficiently powerful to operate the receiving
instruments at his disposal seemed at the
outset to be a ificent piece of bravado, it
was in reality nothing but a logical step in the
development of his original plan.

Thus in December, 1901, Marconi suc-
ceeded in his enterprise, surely the most
marvellous ever devised by the wit of man,
and established wireless communication from
Poldhu, in Cornwall, to 5t. Johns, in New-
foundland, singularly enough the very town
from which, eighteen years later, Alcock and
Brown were to set forth on their great Atlantic
flight. Even then there were not lacking
those who disbelieved, condemning the per-
formance as a ** fake,” or alleging that he had
not accomplished it entirely with his own
inventions. [he latter contention is per-
fectly true, for he supported his aerial wire
at 8t. Fohns by means of a kite, and his most
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ardent admirer cannot claim that Marconi
invented kites | Even more damning are the
facts that -he did not invent the aether or
discover electricity !

Marconi's triumph now attracted the serious
attention of physicists in all parts of the world,
for he had opened up far-reaching vistas of
research. Facts previously gathered together
by the toilers in the world's laboratories now
were able to be co-ordinated and the new art
of radio-communication was eagerly attacked
from every conceivable aspect, Swiftly wire-
less telegraphy became a world-fact, and the
name of Marconi a household word. In 1919
wireless signals transmitted from Carnarvon
were received at Sydney, Australia, thus
spanning the globe itself,

§ 11,

It must not for a moment be imagined that
modern wireless in all its wonderful applica-
tions is the sole work of Marconi and his
assistants, During the past fifteen years an
army of experimenters representing almost
every country under the sun has been at work,
and the five years of the Great War has
advanced wireless work to a degree which it
would have taken some ten rnrs of peace to
reach, Marconi’s system still exists and holds
its own outstanding position, but his apparatus
perforce keeps pace with the knowledge and
experience gained year by year.  Of the other
co-existing systems and appliances and their
relative merits it would be inappropriate to
write here ; no system is perfect, or embodies
the best of all the many wireless inventions
now available, and the discussion as to which
is the best belongs properly to the technical
and commercial men. In fairness, however,
to all concerned, and in order to correct the
erroneous idea so largely current amongst
ninety per cent of the general public, that
Marconi ' invented wireless,” it must be
pointed out that the art of aetheric communi-
cation is like a coral reef, inasmuch as it
represents the work of many. Wireless was
not invented, but, like Topsy, it grew.

What then is it which places Marconi
amongst the immortals § By what right will
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he be numbered with Volta, Galvani, Faraday,
Maxwell, Hertz and Kelvin ¢ [t 1s that he
led men to conquer another domain of nature
at a time when they halted. He it was who
first scaled the barriers and his was the hand
to make the breach through which the rest
poured. The study of electromagnetic waves
did not originate
with him, but he
infused into it light
and life, bending
with his masterly
hand the astonish-
ing properties of
aetherand electric-
ity to serve the two
highest works of
civilisation, the pre-
servationof human
life and the com-
munication of
thought. Lifeisa
heritage, not alone
of mind and body,
but of stored up
wisdom. Each gen-
eration picks up the
tools of the gener-
ation it succeeds,
leaving them in due
time modified and
improved, and
those who come
later read in the
design of them the
needs they served.
All knaw(:dg: isa
chain of which we,
the living, are
forging the latest links. ‘These links are
joined up by great men, Of the inestimable
benefits to the race which have resulted
frum Marconi's genius and labour we may
that he had the seeds by right of his
in eritance of the ages : he planted and many
others have watered,
There is a certain rare type of man
genumel}r content to sow while others reap,
caring more for the hunt than the capture,

Guglielmo Marconi as a chid (left) ; the late Mrs. A. F.

Jameson-Marconi (cendre) ;

seeking achievement for its own sake rather
than for material gain  Men of this type do
not trouble about patents or priority and too
often their greatness and their wan remain
unrecognised until after their death. The
way of the world ! Nevertheless, there is
some virtue, too, in those who have taken
the great books and
inventions and

turned them into
things of com-
merce. . How else

should the world
derive benefit from
them ?

§1v.

Senatore  Mar-
conl was born on
April 25th, 1874,
at Bologna, Italy,
That his father
was [talian and his
mother Irish,
tempts one to
speculate as to what
extent the blend of
the Latin and
Celtic strains ac-
counts for his rare
qualities of mind.
The spirit of
genius, however,
“ bloweth where
it listeth™ and
knows neither race
nor ethnological
distinction An-
cestry, parentage,
training and general environment mould
the mental man, but genius cannot be
accounted for. It springs from uncharted
deeps.

Marconi is not a dreamer. He has been
described by journalists of the impressionistic
school as a man who lives in a world apart,
meditating upon unrevealed mysteries, plumb-
ing the profundities of space ; as a wizard,
working his works under some wuncanny

Mr. Alfonso Marcori.

263

UNIVERSITY OF MICHIGAN



JULY 10, 1g20

influence ; as a miracle-worker and conjurer
with phenomena. If he has caused these
gentlemen to think after that fashion, then
it is patent that he has the crowning gift of
a sense of humour.

On one occasion an interviewer for the
daily press must have secured a * scoop,” for
in his article he announced, in that language
which seems to be nec for evening edi-
tions, that Marconi had divulged to him a
brand-new thought.  Wireless waves are
eternal. 1 leave my readers to imagine how
this tit-bit was served up—in half-a-dozen
different styles, each one more solemn than
its predecessor. However, if Marconi really
did say what was alleged, he knew very well
that he was merely expressing, in language
somewhat more poetic than precise, a fact
that is demonstrable by simple mathematics,
Perhaps the interviewer disturbed him at
work !

The real Marconi is your all-round man,
Possessed of a mastery of his subject, he is the
cool, precise electrical scientist.  He does not
suffer from the illusions of the mere dreamer,
misreading his results or seeing in them more
than they really mean, He is intensely
practical. He faced the inhospitable climate
of Newfoundland in mid-winter in order to
fly his kites and balloons for the great Trans-
atlantic experiment. He evolved his wireless
system in a single year's work. A strange
dreamer, he ; tireless and of infinite resource
in experiment, seeing in his mind the fact
already accomplished, and seeking the means
of the doing by a path as unwavering as the
sleuth-hound’s.

He is the man of affairs, senator, peace
delegate, naval officer, patriot. "The Turco-
Italian War and the last great war found him
at once in the service of his fatherland. His
patriotism is of a different quality to that of
his countryman, D)’Annunzio, who, no less
sincere, seeks the “ limelight "' as a moth the
candle-lame. The poet fighs like a pro-
tagonist of an epic poem ; Marconi fights as
himself, master of himself and of his
science.

THE WIRELESS WORLD

Honours fall about him freely. He is a
freeman of Rome, a Nobel prize winner and
the recipient of many decorations. Yet
withal he seems to stand aloof from us, a
solitary figure, making contact with the
heyday of things with one hand, and with the
other feeling for the intangible. He i5 now
in the prime of life and still working. Will
he “dream ™ for the world another reality
like wireless telegraphy !

§v.

Even if the imagination be given wings
it is quite impossible fully to estimate the
importance of the coming Aether Age or to
gauge with any degree of certainty the rile
it is destined to play in the evolution of our
race. ‘The aeroplane has made of us unhandy
birds, the submarine is the clumsiest, most
unseaworthy vertebrate which makes the sea
its habitat, and the coal-burning locomotive -
is an anachronism. Yet they serve ; they are
triumphs of mind over our natural dmhlhtles.

But our invasion of the aether is an
achievement of a different order. We have
freed ourselves from the shackles of ordinary
matter, its baffling complexities, its un-
accountable variations and its limitations.
There is no limit to the aether. There
might be, but our ignorance of its nature is
so profound that, after the manner of the
Athenians, we endow the unknown with the
attributes of a deity, saying that it is infinite
and emnipresent.

This, then, is the field for triumphs to
come, as mankind plods its appointed path
to wisdom—or, shall 1 say, knowledge.

The communication of intelligence with
the speed of light is only the beginning, It
is easy to speculate on the possibility of wireless
transmission of power, of wireless-operated
printing machinery or the extension of the
range of human vision, but it is better to
remember that although suchlike crumbs will
be thrown to us by the great seekers in their
time, the end these men subserve is mental
dominion and the enthronement of Ideas

above Things.
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A WET COTTON

GRID LEAK AND

INTER-VALVE RESISTANCE

By E. W, Kircuw, A.M.I.CE.

MATEURS are generally recom-
mended to construct their grid
condenser leak by lining with
graphite a small groove cut in a
piece of chonite ; but no doubt

many of us have our own pet substance
which we use in preference. The writer
has experimented with a number of different
materials, and finds a piece of ordinary cotton
thread wetted with water as satisfactory as
any vet tested. An easy and practical way
to make this up into permanent form 1Is
described here ; the arrangement consisting
essentially in a rubber tube filled with water,
each end being plugged by a short length of
wire, and a piece of cotton passing from wire
to wire through the water (Fig. 1.).

WIRE 2 EHG.]_ i ,,i__. I!.

-.-.'-..'-'-.'- T TR

RUBBER TUBE.

e
S RS, T T
e 2 T . T T T T

BOUMD ROUND
R SOLUTIONEDON.

WATER.
Fig. 1.

The dimensions given below work very
well indeed on a particular hook up ; but can
of course be varied iIf found desirable ; and
the length and size of the cotton to suit any
other circuit may be determined by experiment,
Too much resistance in the leak scems to
make the valve * howl ™ very readily, which
of course i3 undesirable, On the other hand
if too little resistance is used the * howling ™
is certainly eliminated, but at the expense of
signal strength. It is not a matter of difficulty
to find a suitable value in between these two
extremes where the valve will not howl unless
the circuit is carelessly adjusted.

Procure a piece of rubber tubing 2} inches
long with a bore large enough to allow a
piece of No. 12 5.W.G. wire to be inserted
without unduly expanding the rubber. Cut

off two pieces of wire of the gauge mentioned,
the length of these being decided by circum-
stances, the only essential being that just half
an inch of each shall enter the tube. These
ends should be tinned with solder ; the other
ends may be formed into hooks suitable for
attachment to bolts or terminals.

Pass a piece of Coats’ No. 90 cotton
through the rubber tube, and allow an inch
of two to project at each end. Immerse
the tube and cotton in distilled water ; or,
if that is not available, in boiled and filtered
rain water. Carefully squeeze all air out of
the tube ; and then, with all still under the
water and with the cotton held taut, insert
the two pieces of wire so that each enters
half an inch into the tube ; after which cut
off the cotton flush with the ends of the rubber
tube, It only remains to seal up the ends to
prevent the escape of water by evaporation
or otherwise ; and this can be done with
rubber solution and a strip of very thin
rubber wound on tightly.

The grid leak as described functions well
with a condenser made from a piece of mica
with tin foil shellaced on each side, the over-
lapping or opposed areas being T4 square
ctnt:mﬂrﬁ, and the thickness of the mica
such as 15 sold for the windows of oil stoves,

This simple apparatus has quite held its
own against any other tested, including both
amateur and professionally made artigles.

The writer has recently extended the
application of the wet cotton to inter-valve
resistances, with a large measure of success.
The resistance in this case is best not made
up with tubing as in the grid leak, because it
is not desirable for the metal terminal pieces
to touch the free water With the grid leak
this does not seem to matter, and the tube
form is very compact and convenient where

it can be used.

The containers for the water used In
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Fig. 2.

inter-valve resistances may be turned out of
chonite rod to the form shown in section in
(Fig. 2), the height being about 1§ inches and
the inside diameter about § inch.

An ebonite pluE::luuld be made for each
container, of the shown in Fig. 3.

The top portion should be circular, and
a good fit in the upper part of the container.
The central rod, which may of course be
made separately from the other part, should
be of such length that it does not quite touch
the bottom of the container.

Drill two holes in the plug top, tap them,
and screw in two small binding posts or
rerminals (Fig. 4), allowing the screwed
shanks to project about } inch as shown.
The shanks should previously be tinned
with solder,

A piece of Coats’ No. 16 cotton is now
tied tightly to one of these projections, passed
round the foot of the plug wa a groove filed
to retain it, and taken back to the other
projection where it is again tied

Distilled water, or boiled and filtered rain
water, is next placed in the container so that
it will reach about half way up the cotton ;
the plug bearing the cotton and terminals
1s inserted, and the top sealed externally with
a thick coating uf sealing wax or Prout’s
elastic glue.

In regard to the lengths of cotton required,
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the best results will be obtained by actual
experiment on the amplifying circuit before
making up the apparatus just described ; but
as a guide it will probably be found that if
the first valve has a grid leak as described in
the first part of these notes, then the resistance
for the third and subsequent valves will
require a piece of No. 16 cotton from 2 to
24 inches in length. The second valve will
not need so much and its resistance should be
about right if additional cotton he added
which passes twice direct from one terminal
shank to the other. In other words this
particular resistance will require a length of
double No. 16 cotton about 10 millimetres
in length, which must be arranged so as to
touch the cotton dipping into the water, in
order that all may be kept wet by capillary
action.

Fig. 4.

Suitable dimensions for opposing areas of
the grid condensers, on mica as previously
referred to, are 22 square centimetres for the
second, 16 for the third, and 5 for the fourth
valve,

With four of the usual type valves, and
grid leak and inter-valve resistances as des-
cribed, the signals from FL in a head telephone
may be heard all over the house on the very
limited aeral which we amateurs are at present
allowed.
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NOTES AND NEWS

A Wireless Demonstration Lorry.—In order
to further familiarise the general public with the
rapid advances made in Wireloss g‘ahgrnphy ani
Telephony in recent years, a motor lorry has
recently made a tour throughout the country.
Hired by Marconi's Wirelesa Telegraph Company
from the Battersea Motor Express and Engineering
Co., Ltd., the lorry left Chelmsford on April 21st,
and vwisited Glasgow, Newcastle, Liverpool and
Cardiff. The load carried consisted of apparatus
made up as follows -—Automatic calling-up devies
(transmitter and receiver); 1§ K.W. Wi tele.
graph and telephone cabinet set with mast and
aerial; wireless telephone set YOU3 [installed for
working in the lorry): 100 watt wireless telegraph
and telephone set type YB] with mast and serial;
13 K.W. quenched spark ship set; Marine Direction.
finder No. 11 with mast and aerial. In order to
operate the ealling-up device, a § K.W. set, with
mast and aerial, woas also carred.

The first of the towns visited was Glasgow, and
at the HRoyal Technical College demonstrations
were held, with marked success. On arrival at
Glasgow the lorry unloaded the majority of the
apparatuz at the college, and then proceseded to &
temporary gite which had been selected at Kil-
marnock. The demonstration comprised eommuni-

cation betwesn the YBI set and the § K. W, cabinet
set at the Technical College, and the YO 3 set at
Kilmamock. The calling-up device spark, operated
by means of the § K.W. spark set, was also set up
st Kilmarnook,

Demonstrations were also given with the No. 11
direction finder, which waa likewise set up at the
“gut station,” with & 70.foot mest and D.F
aerial

Leaving Glasgow oh May 1st, the lorry reached
Neweastle on May 2nd, and unloaded the greater

t of the apparatur at the Rutheriord Technical
llege. The out station in this case was at Blythe,
the calling-up device transmitter being set up at
the Cullercoats station by special armangement
with the Fost Office.
L'T'ha ]nlrr:,r }::Et. Newcastls on Lhﬂ Bth uml‘::;
iver . where the Liverpool University
n muli'rnnnat- the demonstrators® di B t]'lu-F ot
station being fitted up at Freshfield, Southport.

The demonstration at Cardiff is touched upon by
the Cardiff and SBouth Wales Wireless Bociety in its
last ﬁgurt« published in the Wireleas World of
June 12th, but a photograph of the demonstrators
and some of the Club members is shown in this
iR,

The demonstrations at every town were well

A motor lorry used for demonsirations of wireless in a towr round the country. Note the 700t portable
nmicsl, the earth-mats, and [he engange generalor on the right,
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The combined wireless telegraph and lelephone set installed in the lorry,

attended by shipping and educational people of
high rank, and 1t would seem that the success of
the tour is indicated by the hospitality with which
the colleges named received the touriste. The
lorry left Cardiff on May 2Znd, reaching Chelmsaford
on Whit Monday, May 23rd, after conducting its
tour free from adventure or mishap.

R.M.V.R. Wireless School, Crystal Palace,
The second annual reunion and dinoer was held
at the Holborm Hestaurant, London, on the 18th
of June. The O0.C., Lieut.-Col. C. G. Crawley,
RAMA. iret.), M.LE.E. Deputy Inspector of
Wireleas Telegraphy, G.P.0., took the chair, and
a most enjovable evening was spent.

Next year's reunion and dinner will be held in
London about the end of April, on the day of the
Football Cop Final, and all * old boys " are asked
to send their present addresses to Mr, K, J. Babbage,
Rosieres, Hendon Lane, Finchley, London, N3,. so
that arrangements may be communicated to them
later.

The Imperial Wireless Scheme.—The report
of tha Committes formed Iast November to consider
a scheme of Imperial Wireless Communication is
long, covering the whole field of long-distance
wireless telegraphy. The Committes has considered
what high-power stations it 18 considered de.

‘sirable, upon commercial and strategic grounds,

that the Empire should wltimately possess, It has
prepared estimates of the capital and annual costs
of each station and the life of the plant and
buildinge, the probable amount of traffic and
the revenue which may be expected from each
station, as required by the International and
||'r'|.|:|-l;|ri.rll Counel.

Obituary MNotice,—The death s recorded of
Professor Auguste Righi, Professor of Physics at
Bologna University. Bormn in 1850 and educated
ot Bologna University, he was Assistant in the
l:ll,rImJ:'lnthL af Fll_l,.'-uills l:h.lr'mg 1him VOIS 18723,
From 1873 to 1BB0 he was Professor of Physica at
Bologna Technical Institute. Subsequently he was
Professor at Palermo and Padua Universities, but
in 1880 he returned to his native town., He was an
Hon. Fellow of the F‘h:r'lgi:'ul. EI:,H'-i.lH‘.-J' of London, of
the Royal Institution and of the Royal Society of
Edinburgh. In 1905 he was awarded the Hughes
Modal of the Royal Society, &f which he was &
correspondent,  His most famous pupil was Me.
[now Senatone ) Marconi.

A Melba Recital by Wireless Telephony.—
Not so very long ago speech by wireless was a
thing which men were striving after in the labora-
tory., Now we have a famous prima donna singing
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into the microphone—not into the receiver, as a
contemporary put it—of a high-power wireless
telephone installation by means of which her voice
ia flung on the aether to hundreds of listeners
scattered over Europe and the seas. No mere
experiment this, but a performance undertaken
confidently, with the assurance of satisfactory
resulte. We had the privilege of attending the
Dady Maii's wireless statiom on the evening of
June 15th, where Lady Northeliffe, Lady Malealm,
8ir Robert Hudson and others were gathersd to
hear Dame Nellie Melba sing at Chelmsford.

The first we heard of Melba was & wonderful

Bemberg's © Chant Vendtien," repeated * Nymphes
et Bylvaing,” and concluded with the first verse
of the National Anthem,

Transmission was effected on a wavelength of
2,800 metrea, the power employed being 15 kilo-
watts, the rating of the generator at the Marconi
station st Chelmsford. We are able to publish a photo-
graph showing Dame Malba singing on this occasion.

New Wireless Magazines,—The Radic Elec-
tricite is about to make its ap ance in France,
This magazine will ba of intersat to both technical
men and the general publie, in that it will be devoted
to the various applications of wireless telegraphy.

Dame Nellie Melba giving her fomous Concert
by Wireless Telephone at Chelmaford.

trill which she gave as a preliminary. Telephones
woere clamped tighter, and the condensers swung
rowund for l:-1_1.'r'|:i11g. Then came the old favourite,
“ Home, Bweet Homas,™ l’u]lwa.‘ml'h_',.' i K}'l!llpl!ll"ﬂ il
Bylvains " in French, and the * Addio™ from
“ La Bohime " in Italian.

The * signals " were excellent, notwithstanding
g certain unkindness of the atmospheric conditions,
and the songs could be heard with the telephomnes
on the table. As encores, Dame Melba rendered

This new magazine has been constituted by eminent
persons in the scientifie and indostrial world, and
ghowuld make !i.r'l.l.-lfl.'ﬂnhil]g as wall as instructive
reading for amateurs.

We have seen the first number of another new
French radio magazrine, La T.8. F. Maderne, which
is edited by a group of Radio engineera. It is the
official Ly ] of the Socidié Frm-l;u,iﬂa de Radio-
telegraphie et de Préparation Militaire, and the
Cercle belge d'Etudes radiotélégraphicues,
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THE SIZE AND SHAPE OF
THE ELECTRON?®

HE magnitude of the electric

charge carried by an electron

has been determined to a great

degree of accuracy, but few

investigators have attempted to
determine the shape and size of an electron.
The customary assumption has been to regard
its shape as spherical and the charge uniformly
distributed over the surface, If such a
charged sphere is set in motion the tubes of
electric force which end on it are carried
along as well. These moving tubes of force
will possess kinetic energy, and if we assume
that the kinetic energy of the moving electron
is really the kinetic energy of its tubes of
force the radius of the electronic sphere can
be shown to be 1x 1072 em. (ie. of the
order of one hundred-thousandth of the
diameter of an atom).

This small value fits in with many facts ;
for example, electrons possess the power of
moving bodily through solid conductors in
cases where atoms or molecules would be
stopped. But there are other cases where
the hypothesis of an electron of such small
dimensions is not in accordance with the
facts. This discrepancy is particularly evident
in the results of many experiments made with
X-rays in recent years,

X-rays are now known to be electro-
magnetic waves of extremely short wavelength
(eg. 1079 of a cm.). When these rays
impinge on matter they are both scattered and
absorbed. The phenomenon of the scattering
of X-rays by the electrons in the matter may
be regarded as being analogous to the scattering
of light by the minute suspended particles
in a fog, while the phenomenon of X-ray
absorption may be regarded as analogous to
the ordinary non-selective absorption of light
in semi-transparent media. The magnitudes
of these X-rays effects appear to be inexplicable
in terms of ordinary electrodynamical theory
if the dimensions of the electron are taken to
*Heo Paper by A. _]'i.-l-.'.'-l:-rmplun. I':'hym':c{d Ii.'n.ll'cu.l-,

July, 1819, and SBeptember, 1919,

be as small as mentioned above. This paper
is intended to show that these difficulties
disappear when we contemplate an electron
of much larger size, for example with a radius
two thousand times as large.

Sir J. J. Thomson was the first investigator
to calculate the amount of scattering to be
expected when X-rays impinge on an isolated
small spherical electron. But in the case of
X-rays falling on a metal sheet we have to
consider the scattering due to a large number
of electrons and the question arises as to
whether the electrons scatter independently.
In most of the experimental results which
have been obtained so far the scattering is
much less than the amount calculated on
Thomson's theory and it is difficult to explain
on the basis of the theory of the spherical
electron of small dimensions why this should
be. This theory, however, has up to the
present yielded us important results in giving
us information regarding the number of
electrons inside an atom. According to the
prevailing conception an atom consists of a
nucleus of positive electricity with the
negative electrons situated outside it.  Obser-
vations have been made on the relative
scattering of different substances: with the
result that the number of electrons in each
atom is found to be approximately equal to
half the atomic weight (e.g. the number of
electrons in an atom of nitrogen of atomic
weight 14 is 7). This relation holds ex-
tremely well for elements of low atomic
weight but not so rigorously in the case of
elements of higher atomic weight. In the
latter case it has been assumed, however, that
the electrons are so tightly packed in the
atom that they cannot act independently as
is assumed in the theoretical caleulation,

As has been pointed out it is impossible to
account for the low scattering by the simple
theory of the small spherical electron. If on
the other hand the electron is considered to
have a radius comparable with the wave-
length of the incident radiation an explanation
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for the small amount actually observed is
possible.

The effect of the large electronic radius is
to make an appreciable phase difference
between the rays scattered by different parts
of the electron.

Let A B represent the electron in Fig, 1,
and S A and 5 B two rays of electromagnetic
radiation.

A

Blowsaesanvassm Fos

Fig. 1.

Thus the radiation scattered from A
traverses a longer path between S and P than
does the ray scattered from the part of the
electron at B. If the wavelength of the
radiation is many times the diameter of the
electron the phase difference between these
two rays will be negligible and no inter-
ference will take place. Consequently the
reduction in the intensity of the scattered
beam will be inappreciable.

If, however, the electronic diameter is
comparable with the wavelength of the
incident radiation the phase difference and
consequent interference will be such that the
intensity of the-ray scattered to P will be
much reduced. Thus the observed reduction
of scattering can be explained if we assume an
electron of comparatively large dimensions
(e.g. radius 2 x 10710 cms.),

The form of electron is now a matter for
speculation. Three feasible theories may be
advanced in which an electron may be con-
sidered as

(a) a rigid spherical shell of electricity

incapable of rotation. Or

(#) a flexible spherical shell electron capable

of rotation. Or

(¢) a ring of rotating electricity.

These hypotheses have been developed
mathematically, but unfortunately the ex-
perimental data on the scattering of X-rays

are insufficient to enable us to decide finally
between the three. What evidence there 1s
however, agrees best with hypothesis (&)

A second difficulty which is found in Sir
J. J. Thomson's simple theory is that it
predicts that if a beam of X-rays is passed
through a thin plate of matter the intensity
of the scartered rays on the two sides of the
plate should be the same. The experiments
carried out with X-radiation of short wave-
length and substances of low atomic weight
as scatterers agree well with this theory, %ut
with long and extremely short X-rays the
scattered radiation on the emergent side of
the plate is more intense than that on the
incident side. The qualitative explanation of
this phenomenon on the basis of the large
electron hypothesis can be obtained,

A spherical flexible shell electron or a ring
of rotating electricity [hypotheses (§) and (&)
mentioned above] should give this assym-
metrical scattering.

Fig. &

Fig. 2 shows a polar diagram representing
the calculated and experimental intensities of
scattered radiation for wvarious directions,
The dotted line shows the calculated values
for the old theory of the small electron, the
continuous line represents the intensity of
scattering demanded by the large flexible
sphecical shell electron theory, and the rings
represent some experimental values. The
marked improvement of the new over the
old theory is at once apparent.

The absorption which takes place when
X-rays pass through matter has usually been
cxplained in terms of the small electron
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theory. But the abﬁurptiun pnstuhred l.‘-].r
this thmr}r does not give results agreeing with
experiments in the case of short X-rays.
Much better results can be obtained by assum-
ing that the electron is a flexible ring of elec-
tricity with a radius of 2 1072 cms.

It may be mentioned, however, that there
is a good deal of other evidence in favour of
a ring electron. Parson, in 1915, was the
first to suggest that the electron might be a
circular anchor ring of negative electricity
which rotates about its axis with a velocity
comparable with that of light He was led
to this in his attempts to explain the ordinary
facts of magnetism in terms of the electron
theory. As the ring of rotating electricity
would resemble a circle of conducting wire
carrying an electric current and thus produce
a magnetic field we may regard the electron

THE WIRELESS WORLD

itself as the ultimate magnetic element. Some
X-ray reflection experiments on both mag-
netised and unmagnetised crystals have shown
that magnetisation produces no change in
either the atomic or molecular groupings.
This result shows that the elementary magnet
is most probably the electron, which would
mean, of course, that Ewing's molecular
theory of magnetism is no longer tenable.

It will be seen from the above that in the
present state of the theory it is not possible
to decide finally between the ring electron
and the flexible spherical shell electron, burt
at all events the theory of the spherical electron
of exceedingly small dimensions seems no
longer tenable. We must now regard the
electron, whether as ring or flexible sphere,
as having a radius of 2 % 10" cms,, and not
of 1 3 10718 cms. as stated in most text books.

A fine amateur station owned by Messrs, H. and E, Robinson, of New Jersey. Call, 2 QR.
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TIME SIGNALLING STATIONS

(From Admiralty Notices to Mariners.)

NOTE 1 —Times are grven in four-figure notation. The day commences at midnight (00) and the
hours are numbered sultessively up to 23 (11.0 pom.). Thus 1.0 p.m, 45 13.00, 4.0 p.m
i 16.00, 7.28 p.m. 15 19.28, and 50 on. Al times are G.M.T.

NOTE II.—Where two times are joined by a hyphen, the times denote respectively the beginning and
the end of the signal.

NOTE I1.—Except where otherwise stated signals are transmitted by spark.

Station. Call A Time. Remarks.
letters. | (metres) (G.M.T.)

ARGENTINA :(—
Buenos Aires - - - LIA 800 01.56-02.00
New Year [slands -  LIG 1,800 01.50-01.52
AUSTRALIA {—
Adelaide Radio - - - VIA 2,600 02.27-02.30
14.27-14.30
Melbourne Radio - - VIM 600 01.57-02.00 Eiffel Tower System (New)
13.57-14.00
Perth Radio - - - - VIP 600 02.57-03.00
14.57-15.00
BraziL :—
Ilha do Governador - - SOH = 1,800 03.57-14.00 Eiffel Tower System (New)
23.57-00.00
Canapa . —
Camperdown - - - VG5 600 14.00
CHILE :—
Valparaiso - - - - CCV 1,800 00.55-01.00
CHiNA i —
Cape d’'Aguilar - - - VPS5 1,000 03.56-04.00
12.56-13.00
Shanghai (Zikawei) - - FFZ 600 02.53-02.59
. 08.53-08.59
France :(—
Eiffel Tower - - - FL 2,500 . 09.55-10.00 New System.,
. C10.44-10.49 (Old System.
23.44-23.49 " e
Lyons - - - - - ¥N 15,000 | 08.59-09.04 Eiffel Tower System (()ld)
' Continuous Wave
GERMANY :—
Naven = » » - - POZ 3.600 é%i;:éﬁ % l Eiffel Tower System (New)

Hawaltam [sLanps :—
Pearl Harbour - -

NPM  11.200 23.55-24.00  Continuous Ware.
600 23.55-24.00 :
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TIME SIGNALLING STATIONS—continued.

-

Station. Call, A Time. Remarks.
letters. | (metres) | (G.M.T.)
| i
Inpia :(— | sl i
Caleuta - - - - 2,000 ?;12’1’?-];3{] } Eiffel Tower System (New)
Jaran :— -
Choshi Ko - - - - ]JC§ 600 12.00-12.04
Fupabashi - - - -| JJC 4,000 12.00-12.04
New Zeavasp :— : ;
Awanui - - - - - | VLA 2.000 10.00-10.05 Only sent on application
| to Wellington Observatory.
Panama (Canal Zone) :— ‘
Balbea - - - - - NEA 1,000 ggg::%% . Continuous Wave.
Colon - - - - -| NAX | 1,500 17.55-18.00
' 09.55-10.00
PHILIPPINES 1— |
Kavite - - = - =1 NPO 952 02.55-03.00
| 5,000 13.55-14.00 | Continuous Wave.
PorTucuese EasT AFrica .
L'ﬂl.lﬂfﬂtl:l I'l"Iﬂﬂ'.lUEE - - | CRZ 600 ?gg;'?gﬂ:{;"é } Eiffel Tower Sfﬁtﬂ-m {HEW}
SoUTH AFRICA — |
Cape Town - - - NMNC | 600  20.594-21.00
UriTED STATES :— ;
;ﬂlﬂﬂapﬂhﬁ sl NS5 | l?,ﬂ["] ?E:gﬁg.ﬁ t Continuous Wave.
Washington - - - - NAA 2.500 02 55-03.00
; 16.55-17.00
Key West - - - - NAR ' 1500 16.55-17.00 -
New Orleans - - - NAT @ 1.000 16.55-17 00
Great Lakes - - -1 NAJ | 1,512 16.55-17.00
WNorth Head - - - - NPE ' 2800 19.55-20.00
Fureka - - - - - ' NPW 2000 19.55-20.00
(Table Bluff) : :
Arguello Point - - - NPK 1,912 19.55-20.00
San Diego - - - = NPL 9,800 19.55-20.00 Continuous Wave.
! 2,400 w _ »
San Francisco - - = | NPH @ 2,400 05.55-06.00
| 2,800 19.55-20.00 Continuous Wave.
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WIRELESS CLUB REPORTS

. The Wireless Society of London.

Members of this Society to the number of about
tifty paid a wvisit to the Chelmsford Works of
Morconi's Wireless Telegraph Company on Wed.
nesday, June 3Mth. The wvarious sh devaoted
to the manufacture and testing of all kinds of
apparatus were ins . and at the sight of the
slores of delightfu gadgete,” so0 dear to the
wireless amateur, the mouthe of some of the
visitors were very near to that utate known as
wWateTing.

The meeting of the Society which took place
on June 28th, 15 the dast of the seasion, the meetings
recommencing in September next. It is hoped that
we shall begin the new session with a greatly
increased membership, applications for  which
should be sddressed to the Hon. Secretary. Mr.
H. L. “LMI("‘IH]- 32, l;lurx Road, West Hampatead,
M. Wi,

Wireless and Experimental Association.

( Affiliated with the Wireleas Socicly of Londen.)

At & meeting of this Club on June 16th Mr.
Sutton exhibited four D-shaped basket-wound eoila
connected to form a loose-coupled inductance and
variometer, upon which good signals were obtained.
Mr. Weeks showed several honeycomb coils wound
by hand on & metal former, which he described, and
Mr. Kirkby showed a pancake eoil. Mr. Kloots,
Hen., deseribed his recent visit 1o the Eiffel Tower,
and startled us by stating that the current circulat-
ing in the aerial there was 165 amperes. {Thmk of
that, ye 10-watters !} He listened in on & 7-valve
nmydifier stationed three miles away from the tower,
aid the signals were like the backfinng of & motor
lorry !

At a meeting on June 30th the adjourned dis-
cussion on the matter of replies to enguiries made
by correspondents to the Secretary, as a resubt of
s letter to the Dady Mad anent the Melba Cone.
cert, Mr. Kloots, Senior, proposed, and Mr, Howard
peconded " that the Secretary shall refer enguiries
regarding trade houses to the technical press ™' was
virried. It is hoped to arrange a field sxperimental
day for the members on July 3lst. The date for
the annual genecal meeting wos fixed for August
4th. Mr. Klogts, Benior, then gave a hrel but
intereating and instructive lecture on ** Valves and
Hesistanece Amphifiers,”” and Mr. Wroght, lately
returned from France, discussed crystals, especially
* French (ialena.” — Hon. Secretary, Mr. (. Sutton,
I8, Melford Road, East Dulwich.

Edinburgh Wireless Club.

{ A fliated with the Wireless Socicly of London,)

Membership of this Club is ateadily increasing,
and its receiving licence haa now been obtained,
The Becrotary very successfully received the
Madame Melba signals. Applications for membser-
whip and particulars of the Clul will be weleomed
by the Hon, SBecretary, Mr. W. Winkler, 8, Ettrick
Hoad, Edinburgh.

Halifax Wireless Club.

{ A filrated with the Wirelens Nocivty of London. )

A meeting of the Halifax Wireleas Club was held
at the Headguarters, Clare Hall, Halifax, on

Monday, June 2lst, twenty-eight persons being
present. Mr. Edward Watson, one of the members,
gave an inetroctive disconrse on * The Flr-manl_n
Principlea of Magnetism and Electricity,” whic

roved very interesting. A ** Buzzer Section "' has
Ea-m formed. The membership is now forty-
seven, and many of the members have now installed
private receiving sets.-— Hon, SBecretary, Mr. L.
Femberton, The Y. M.C.A_, Clare Hall, Halifax.

Liverpool erﬂﬂl Assoclation.
i A ffivated with the Wireless Society of London. )

A meeting of the above was held at 38, White-
chapel, on June 23rd, when there was & crowded
aftendance, It was decided that, owing to the

enthusiastic gatherings, meetings would be cong
tinued throughout the summer on the usual daye,
ie., the second and fourth Wednesdays in the
muomnth. There were various discossions, and
numerous pieces of apparatus on view ; also the
uaial elementary chats with beginners Nexi
meating, Wednesday, July 14th: new members
welcomed.— Hon, Secretary, 8. Frith, 6, Cambridge
Road, Croshy,
The Woolwich Radio Socle

{ A ffiliated with the Wireleas Socicty of ot )

A most interesting evening was spent by the
members of this Ei:rnm:'ﬁiy on May 28th, 1920, Et the
Woolwich Polytechnie, William Stireet, Woolwich,
when Mr. J. Beott Taggart, M.C., deliversd an
interesting lecture on * Valve Transmission and
Reception.” The lecturer exhibited several examples
of valves for trapsmission and reception purposes,
and explained the method of using these valves
in 1h=-m:£ He also dealt with valves for transmission
purposes. showing, by means of diagrams, past and

resent methods for dealing with C. '\E transmission,

th for small and large currents, especially dermaon-
atrating the efficiency of a newly-patented valve
containing two plates but only one filament. The
lecturer then proceeded to the use of valves for
the reception of both spark and C.W. signals.  Mr,
Reott Taggart kindly offered to reply to any gues.
tions raised, and several members reaponded to the
invitation. The meeting was brought to & close by
i hearty vote of thanks to the leciurer for hoa
interestimg and instructive lecture.  The Committes
has much pleasure in announcing that the Soriety
has now received permission to use wvalves for
reception purposes, and would e pleassd to wel-
vome any new members who may be interested in
wireless work.—Hon, Seeretary (pro tem. ). Mr.
i K. H. Denuw, 22, Lee Street, Plumstead, 8.E.

Stockport Wireless Soclety.

A most interesting meeting was held on June 18th
at the Foresters' Hall, Stockport, =everal new
members bemyg present.  Mr. H. Woodyer gave a
paper on the construction and use of the Honey-
ramh Coils patented by Lee de Foreat, The
simplicity  of constructisn greatly appealed to
mermbers ¢ it was explained how the method of
winding reduces seli-capacity to o minimuam, amnd
how, by using s number of interchangeable honey-
comb coilg for different wavelengihs, the use of
sliders andd switches was obviated and ** dead-end "
effects eliminated.
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LI TH members ol u_ﬂfrrr.l nf the {'r:rl:.f[lﬁ' Wireleas .'wa-r.l‘y. wath the Marcoig Flrgﬁrrnr.u wrlic rﬂ'rr.lf-i'y P L
a e atraliog r.:,l’ wirefess on [he distriet,

Following this, one of our #x-Marconi members,
Mr. H. M. Diriver, gave us a very vivid narrative of
his various vovages during the war. His recounting
of his varous troubles and detecting of faults in
the apparatus under his charge were of equal
intersst with his deseription of U-boat encounters,

It was decided to commence, with next week's
meeting, 8 series of papers on the elementary
principles af wireless, and varnous members have

romised to contribute a 15-minutes paper. It is
oped that these papers will be instroctve to all
members, including both beginners as well as
gracluates, in the study of wireless,

Intending members are iovited to communicate
with Mr. W. Hervey Banks, 1170, Bramhall Lane,
H[J_whl'n;l:rl, or to attend at the Foresters’™ Hall,
Btockport, any Friday svening at .45,

The Birmingham Experimental Wireless

Club. ,
This newly-formed Club held 8 meeting on
June 15th for the purpose of heanng Madame

Melba's songs, as transmitted from Chelmsford.

(n the official Club night, June 16th. Mr. L. Dore
gave a most enjoyable lecture on “ The Principles
oif Wireless Telegraphy,” after which Clifden was
funed for and his senals receved,

The Cluly is happy it he possession of @ foom, rent
frees, Kindly Yent by Mr A, Woodeork (Treasurer).
Any who may be interested,with a view to member.
ship, should write to the Hon. Becretary, Mr. A, T.
Hendley, 255, Galton Hoad, Warley, Birmingham.

Hull and DMstrict Wireless Society.

An enthusiastic mesting of wireless amateurs
was held on Jupe Ird in the Wellington Scout
Headquarters. Mr. (. H. Strong. who is well
known in the citv as & keen pre-war wireless
amateur, was voted to the chair. A good discussion
took place, and the outecome was the formation,
from July 1st, of a Society, to be called the Hull
and District Wireless Society. The following were
electod pro fem, -— Chairman, Mr. G. H. Strong :
Becretary, Mr, H, Nightecales ; Committes, Mesars,
C. Dyson, J, Pryee Jones, J. Jephceott and W.
Dowson.

It was decided to apply for affilintion with the
Wireless Bociety of London. The rules will be
drawn up in due course, and a suitable room in the
centre of the ecity obtained, if possible, for the
meetings. It was thought one held monthly during
the summer months with a fortnightly mesting
during the winter months would meet e cass,

Mr. C. Dyson, who is also a keen pre-war amateur,
was ina humorous mood, and related, among other
incrdents, one which took place at his own station
on the oceasion of the recent Wireless Concert by
Madame Melba, He was l.'||.|.ih.' under the Illl!:lrmii.‘ll't
that he had tuned in to Chelmsford, and was
hearing that noted singer, only to discover later
thut ke had been listening to a lady singing
and Elll"l?-'"'lll the piano near by, It s understood
he blamed the eryvatal detector.

All persons resident in Hull and [DNstrict who are
inferested in the study of Wireless Teleggaphy anc
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WIRELESS CLUB REPORTS

Telephony are cordially invited te join this new
Society. All particulars as 8 membership will
gladly be given by the Secretary, whoee address is
16, Portobello Street, Holderness Road, Hull.

A meeting of the committes will be held on
Thursday, July lst, at 7.30 p.m. at the same
address as here given.

Johannesburg Radio Soclety.

The Joburg Radio Society has been formed at
Johannesburg, South Afriea, and already numibers
twenty members.  We hope to publish fuller
information of this Club later on. Meantime, any
readers wha care to get into touch with South
Afrigan wircless can write to Mr. G. L. K. Lowe,
al, Kitehener Avenue, Bezuidenhoud Valley,
Johannesburg.

Radio Society of South Africa.

Purposing to fulfil similar functions to those of
the Wireless Bocwety of London, thers 18 at present
forming in Cape Town a Radio Society of South
Afrca.

The main objectivea of the Society are to bring
together the numeroua enthusiasta in South Africa,
to study wircless telegraphy and, if poasible, aid
its advancement ; to form & central body capable
of showing itsell a responsible and solid organisation;
to act in an advisory ca ity to the Government
in connection with the tion and regulations
affecting amateur wireless,

The numerous replies nmptln.lg invitations to
the Socieiy’s first meeting on A Ath are indica-
tive of the enthusiasm shown h:,.r the South Africana
in point of wireless, and, as a resalt of this move-
ment to establish o Radio Society of South Africa,
the Johannesburg Radio SBociety has already been
formed.

The ition is at t that thers are somet hin
like ﬂﬁ‘[ﬂhﬂ in 5: Tuwn. 20 in Jﬂl‘m.'n.nul:lurg
and about the same numb&r in Durban. There ar,
however, quite 8 number of others scattered over
various parts of the country

At & mesting of the Hndnl Engineer's Society,
on June Ird, the gquestion a8 to whether the Radio
Em:et?f will interfere with their membershi |p WA
raised, and it was pointed out to the Model Engi
neers’ Su-uut}r that, on the contrary, it is likely to
asgist them, in 8o El.r that members of the Radio
Bociety interested in the making of apparatus will

robably become membera of both societiea. The
g[ndel Engineers’ Society thersupon expressed
their sympathy with the wireless amateur move-
ment.

A copy of the conatitution of the Wirelers Society
of London is being procured, from which will be
drafted & constitution to suit the Society., This
draft will be presented to members about the
middle of June for nnnsidﬂthm. nmhl::tllrmm
whers v, and adoption : but in the mean-
time n;ggunmjt;iunu are Zi'l!'l'b']Fl-E‘d.. in order that they
may be considered when the draft 1 being prepared,
thus ut-mg tum

the Poatmaster (ieneral
rmmrm RmEa Society elicited a reply to
the eﬂ-n-u:f. t.h.lt- no objection would be raised within
the Union viding that the rules and regulations
governing the operation of amalsur wireless stations
are adhered Lo,

Intending members and those intorested should
communicate with Mr. A, T. Stacey, Rosmead,
Bishoplea Road, Claremont, Cape Town.

The Barrow and District Wireless
Association.

Thir Association was formed in 1913, and at
present consists of a dozen members. The rooms
were retained d the war, and the apparatus
has now been brought up to date and re-installad.
Permits have been crhmnad for reception {with use
of trl]vn} and slso for tranamission, the latter
UEIm and C.'W. The call letters allotted

gDT (Two DLT.), wavelength 180 metres, and
Ilmu of transmission 8 pom. to 10 pom.  Thres
members of the Asscciation have ahtmnn:l their
rmits, one of these being for tranamission also.
tis ex that the membership will increase,
and it 18 hoped that some useful work will be
accomplished. Thoss interesied pleass communi-
cate with the Hon. Becretary, A. R. Pennington,
73, Ramaden Street, Barrow.in-Furness.
Hands Across the Sea.

The Groveland Park Radio Club would like to
correspond, exch ideas, ete., with other Radio
Cluba on both sides of the Atlantic. The Hon.
Secretary is Mr, M, Bodley, 1982, Lincoln Avenue,
8t. Paul. Minn.

Mr. Bodley atates that he iz working on a device
which he hopes will make possible the location of
submerged submarines,

Co-operation Wanted in South-East London.

For those amateurs who either 'do not feel
disposed, or else have not the meana, to erect for
themaelves experimental wireless stations of the
modern type, it is pcmﬁ:nu‘l to form a Club. The
suggeated scheme is that & number of amateurs
combine both efforts and money in procuring
wecommodation and then erecting for themselves
a modern station for common use. To many
youths and g men, who find their resources
somewhat limited, this propossd scheme should
present itsell in a very favourable light, for in thesa
days, when apparatua ia so high in price, there are
many who do not care to make the outlay. Another

of the scheme is, that certain amateurs,
though enthusiastie, may not be sufficiently
familiar with the installing of wireleas plant to
erect their own atations; the p scheme,
therefore, would give them the opportunity to learn.
Interested amateurs and others should communicate
with Mr. E. Bates, 149, Brixton Road, 3.W.0, who
in responsible for the suggeation.

Amateur Clubs.—There are still wanted to
form Wireless Clubs at Bournemouth, Spalding,
Doncaster, Exeter, Grimaby, Aberdeen, Rughy, and
lasgow, Those intereated should communicate with
Mr. T. H. Dyvke, Hill Garage, Bournemouth ; Mr.
W. G. A, Daniels, Pinchbeck Road, G.N.R. Croasing,
Spalding ; Mr. A. H. Wasley, Glenholme, Ravens.
worth Road, Doncaster ; Mr. H. E. Aleock, 1, Proa-
pect Villas, Heavitree, Exeter; Mr. C. Hewins,
42, Bt. Augusatine Avenue, CGrimshy ; Mr. W, W.
Inder, Crown Mansions, 41, Unions Street, Aber-
teen ; Mr. A. T. Cave, 3, Charlotte Street, Rugby ;
Mr. W. Mitehell, 237, North Street, Charing Cross,

Lilasgow,
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WEATHER BULLETINS

(From Admiralty Netice to Mariners. No. 703 of 1920.)
NOTE 1. —These may be either (1) A report of existing conditions, or (2) A weather forecast.
NQTE. I1.—*W eather bulletin follows a time signal. W eather bulletm is followed by time

Great Britamn :(— !

sigmal. :
Station. E Call Time | A?mﬂrﬁj
- ! letters. (G.M.T.) :
AUSTRALASIA —
Adelaide Radio - - - - - VIA . 09.00, 10.30 : 600
Brishane Radio - - - - - VIB 12.30, 13.00 - 600
Hobart Radio - - - - - VIH 12.00 _ 600
Melbourne Radio - - - - VIM 09.30, 11.00 600
BraziL :—
Ilha de Governmador - - - - 50H 00.00* ' 1,800
CHina ;— . |
Shanghai-Zikawei - - - - FFZ 03.00%, 09.00 ' 600
Francg :— |
Eiffel Tower - - - - - FL 09.45t, 23.30* 2,500
FrencH Oceasta (— : |
Papeete, Ile Tahiti - - - - FOP | 11.00, 23.00 f 600
GERMANY :— | |
Norddeich - - - - - - KAV : 12.00%, 22.00 1,650
Poldu - - - - - -|MPD | 09.30, 21.30 2,750
Cleethorpss - - - - - - BYB | 0500, 17.00 3,000
Hawattax IsLanps :— ' -
Pearl Harbour - - - - - NPM 02.30, 06.30 \ 3 600
18.30, 22.30 i
HoLrawp :(— :
Scheveningegn - - - - - PCH 11.15, 23.15 . 1,800
Inpra -— ;
Calcuta Radio - - - - - VWC' 07.30% 19.10 2,000
Karachi Radio - - - - - VWK ) I 2,000
Rangoon Radio- - - - . VIR ; Or301910 i P,
Bombay Radio - - - - - VMB ) (2,000
Madras Radio - - - - - VWM -  07.40, 19.20 2,000
Port Blair - - - - - .. VTP l 1,200
Jaran :— : ;
Choshi - - = - - = ]G5 | 12.00* GO0
Dairenwan - - - - - - JDA 12.00 - 600
Fukkukaku- - - - - .- JKF 11.30 600
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WEATHER BULLETINS

Station, Call Time A (metres)
" letvers. (G.M.T.)

MEDITERRANEAN :— ; I

Rinella - - - - - - BYZ| 21.00 | 2,700
Mexico :— - !

Campeche - - - - - - XAB

Guayamas - - - = =} XAH ]

Mazatlan de Em:lr:ﬂ- - - =-| XAE | 18 37* 600

Poyo Obfign = = 50 5a =i KAC [

Vera Cruz- - - - = =! XKAA |
PHILIPPINES :— . ;

Kavite - - - - = = =! NPO . 03.00* ! 952

. 14.00° - 5,000 (C.W.)

SaMOA 1— . : |

Tutuila - = = = = =1 NPU | 03.30, 07.30 |

| 19302330 || 0%

SOUTH AFRICA :— |

Capetown Radio - - - - ! MNC | 11.15 i 600

Durban Radic - - - - - VND | 11.15 . 600 ,
SPAIN 1— | |

Madnd . T . 13.30 2,000
UniTED STATES :— ' |

Washington - = = = = NAA 03.00%, 17.00* | 2,500

Anpapols - - - - - -1 NS§ 01.30, 13.30 1,700

Key West - - - - - - NAR 03.00* I 1,500

San Francisco - - - NPH 06.00* 600 :nd 950

North Head - - = NPE 06 00 | | 600 and 950

San Diegp - - - - - =-| NPL 06 00 | 600 and 950

ALDEBARAN SIGNALS FROM LYONS AND NANTES

No doubt many of ocur readers have wonderad
about the so.called Aldébaran signals appearing in
the daily programmes of the Lyons station. We

are now able to explain these, with the aid of an
article published in La Nature for June 12th.

Lyons (YN) transmits the signals, which are
for the use of the ship Aldébaran, now cruising in
the Pacifie, from 08.45 to 08.58 on & wavelength of

15,500 metrea (C.W.).

from 08.23 to 08.31 on 9,000 metres Il\rulﬂmgth

W ln2a L 1081 L, 11,000
. 20.23 ., 20.31 .. 9,000
, 2053 ,, 2101 , 10,0000
The signals are as given in the u-:mmpanymg
diagram : —
e 3 W B W™ 1 ™| a0 4% 3 W
‘lll.llll'lll" lllll LELIBdlRd
IV T o e e e fw s w = =
e % e — —
=
ad
..- e L]
" b e ol el |
,d P —

Nantea (UA) repeats these signala four timea a *

day on C.'W.,
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Under this  heading we publish compLETE
specially designed and written for beginners in wireless work.

BEGINNERS

instructional  articles, forming a series

Hardly any mathematics

will be introduced, and we hope to present the fundamental facts of wireless in such a
manner as will prove attractive to @ much wider range of studenis than that for which

“this series is primarily intended,

COUPLING

HE effect exerted by a coil

carrying a current on another

coil has already been noted, in

the case of the Induction Coil,

and later, in the simple trans-
mltt]"g EII'CU“

Before passing on to the reception of wire-
less waves, it is important to devote some
time to the consideration of this interaction
between coils, as we shall meet it in all
forms of receiving and transmitting circuits.

A glance at Fig. 1 will recall the action
which takes place on switching on the current
in a coil. The lines of magnetic force in
expanding outwards move past, or cut, the

-

-
A"
#1gN

¥
&
-
-

-

f

turns of the adjacent coil, and induce in it
an e.m.f, and hence, a current, which will
flow in the opposite direction to that of the
current in the coil inducing it.

Now, the number of lines of force is a
maximum immediately round the coil inducing
the e.m.f. (this coil will be referred to as the
“ primary,” and the coil in which the e.m.f.
is induced as the *secondary ™).

Therefore, to get the maximum induced

k% o

W-
— s
(o008
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i —

Y e e = T

e

.-.r. I r

=
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Fig. 1.

AND

RECEIVERS

effect, it will be necessary to place the secondary
as near the primary as possible. In the case
of the induction coil, and ordinary trans-
formers, this is obtained by winding the
secondary coil concentric with and over the
primary coil.

Very much the same effect would be pro-

“duced if we wound the secondary on a separate

tube and slipped it in or over the primary
winding.

Suppose the secondary coil to be gradually
moved farther away from the primary. The
induced e.m.f. at the instant of switching on
the current would be less and less, as the num-
ber of lines of force which cut the secondary
coil would be reduced.

Practically, the coil could be placed at
such a distance that no effect would be observed
on making or breaking the primary circuit.
Fhe lines of force cutting the coil would be
so few, that no measurable em.f. would be
produced. Theoretically, of course, we must
remember that the lines of force created
extend outwards to an infinite distance in
all directions, and therefore to have no effect
at all, the secondary coil must be placed an
infinite distance away !

Within practical limits, however, the in-
duced effect can be varied from a maximum
to a minimum by increasing the distance
between the coils.

It will also be understood that there are
a great number of these lines of force which
do not cut the secondary coil at all.  If the
two coils are placed side by side, only those
lines which extend in the direction of the .
secondary will have any effect. Fig. 2,
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which shows the end view of the two coils,
will illustrate this point. The lines of
force which do not do useful work are spoken
of as “ leakage™ lines.

{

I
WEAKAg,
X
5 [
|
4I
; '.
B E"
»—-é

Fig. 2.

We may compare the effects produced on
two secondary coils by comparing the lines
of force which cut them. Suppose two coils
A and B were so placed with regard to a
primary coil, that the induced effect in one was
twice that in the other. We should then say
that the “ coupling*’ between the primary and
A was twice as great as that between B and
the primary.

The coupling between two coils, therefore,
is a measure of the useful lines of force which
act betweerr them.

If the secondary is so placed that the induced
effect is small, it is said to be ** loosely coupled.”
If the inductive effect 1s a maximum the
coupling is said to be * tight.”

One other point must be considered with
regard to the action between the primary and
secon coils.

Since the growth of a current in a coil is
in all cases accompanied by a radiation of
lines of force, it follows that the secondary
coil itself will create a magnetic field around
it, and these lines of force will in turn cut
the primary coil, and tend to weaken the
current Ing in It

This effect will be of importance when we
come to consider the inductance of oscillatory
currents in coils and wires.

Receivisg Crreuirs.

Fundamenmlly, there are three ways by

BEGINNERS

which thought can be transmitted between
two persons. We can write to each other ;
we can make signs that can be seen by the
person receiving the message, or we can
communicate by sounds. In wireless tele-
graphy, the first method is clearly out of the
question. The energy transmitted must
therefore be rendered either visible or audible
by means of suitable apparatus, before the
message can be understood.

The recognised method of transmitting
words telegraphically is by means of a code
invented by Morse, each letter being repre-
sented to the person receiving by one or more
sounds of short or long duration. The full
Morse code can be found in any textbook
on Telegraphy, or the Wireless Year Book.

As in the case of transmitting circuits,
the essential requirements for a receiver can
be summarised as follows :—

(1) A conductor by which the energy

received can be led to the circuit.

(2) Apparatus which will convert the
energy received into visual or, as is most
common, audible mgmls

R:mmh-mng the' fact that oscillations
induced in a circuit are a maximum when
they are in tune, we must also provide a
means of var}rmg the wavelength of our
receiving circuit to suit the length of wave
transmitted.

.

The first part of the circuit can therefore
be drawn as in Fig. 3.

The action between the transmitting and
receiving circuits is exactly the same as that
observed between two coils placed near one
another. The waves of energy radiated from
the transmitting aerial will travel outwards

Fig. 3.
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and cut across the receiving aerial,
inducing in it an oscillatory current.

If the receiver is in tune with the trans-
mitting circuit these trains of waves or im-
pulses will occur at the correct moment to
augment the growth of the induced oscillatory
current, and the effect produced will be a
maximum,

So, in the receiving circuit, an oscillatory
current will be ﬂawmg, hanng the same fre-
quency as that in the transmittng circuit.

We now have to control this oscillatory
current in order that it may produce sounds
which can be mrerpreted lw the operator.

First let us examine the apparatus in which
the sound is produced, or the telephsne. The
simplest form of telephone consists of a case
containing one or two electromagnets—soft
iron poles wound with many turns of fine
copper wire. (ver this is placed a thin

thus

.
g

Fig. 4.

disc or diaphragm of iron, clamped, yet
allowed a slight movement in a lateral
direction. The case usually covers the greater
part of this duphmgm lr:-lﬂng a small part
at the centre in communication with the out-
side air (Fig. 4).

The action of the telephone is this :
On passing a slight current through the coil
the iron core is magnetised and attracts the
thin iron disc. This bulges inwards sharply,
and thus disturbs the air, above and below
the diaphragm. This, to a person standing
near, gives the effect of a sharp sound or
click.

If we interrupted the circuit of the magnet
at regular intervals we should get a corres-
ponding series of clicks, which would merge
into a buzzing sound as the interruption
became faster.

THE WIRELESS WORLD

Now, we could not hear any sounds if we
were to connect the telephone in the aerial
of the receiving circuit. There are two
principal reasons for this :

The magnet coil of the telephone has
considerable inductance, and thus will not
respond readily to quick and sudden changes
of current. When we realise that the
frequency of the induced oscillations is of the
order of hundreds of thousands per second it

Fig. L.

is seen that the coil would have to be very
sensitive to be affected by each oscillation.
Further, the diaphragm of the telephone has
such an inertia that it would hardly be affected
by changes occurring at this rate.

The range of sound which can be heard
by the human ear is very limited. The
vibrations of the lowest note audible is about
15 per second, and that of the very highest
about 20,000. To emit an audible buzzing
sound the diaphragm must vibrate at a fre-
quency somewhere between these ranges. It
is clear, therefore, that assuming the diaphragm
could vibrate with the frequency of the oscilla-
tions, no audible sound would be produced.

Now consider the train of waves trans-
mitted by an aerial (Fig. 5). If we had an
apparatus by which these waves could be
converted from an alternating current to a
unidirectional one, it would then be possible
to hear a sound in the telephone which would
correspond to the number of waves sent out.

Let us assume that Fig. 3 represents the
group of waves which form a certain signal.
If they were passed through an instrument
which only allowed the current to flow in

ﬂm\_ﬂ‘_m\f\ A
B e

Fig. &
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one direction, the top portions only of the
waves would reach the telr.-pﬁune receiver.
We should therefore get a continuous current
in the receiver as in Fig. 6.

Thus at the commencement of each wave
train, the diaphragm of the telephone would
be attracted, and then released at the end of
each train. “Thus there would be a series of
clicks, each corresponding to one train of
waves, which would merge into a buzz,
the duration of which would depend upon the
number of wave trains received.

Several pieces of apparatus have been

{

%)

£

designed for the purpose of rectifying or con-
verting oscillatory current into unidirectional
current. The simplest form of rectifier
makes use of the peculiar property possessed
by crystals of carborundum.

Carborundum is an extremely hard crystal-

Fig. 7.

BEGINNERS

line substance, formed by fusing together
carbon and silicon. It usually takes the form
of a mass of greemish needle-shaped crystals.
These crystals if connected in an alternating

CONTACT PLATE

Fig. B.

current circuit will only permit the current
to pass in one direction and offer considerable
resistance to any Aow of current in the opposite
way. .

(ither minerals have been found to possess
this property, a detailed description of which
will be given later. It is sufficient to quote
a few as examples :—

Iron Pyrites, Copper Pyrites, Galena,
Plumbago, Molybdenite, Zincite, Bornite.

We may now complete our diagram of the
receiving circuit as in Fig. 7. Fig. 8 shows
a simple form of carborundum detector.

In the next article we shall consider the
effect of the amplltudl: of the waves upon the
I'EEI.'I‘I"]I'IE and tmrﬁmmmg circuits,

SYSTEM OF TIME-KEEPING AT SEA BY MEANS OF TIME ZONES*

The following uniform system of time-keeping
at aaa has been adopted in the Navies of Great
Britain, France, Italy, Spain and the United
States, This system has been adopted to ensure
veasels at sea, within certain de limits of
longitude, keeping the same time in &8 similar
manner o that oow used on land, where, for
example. London, Plymouth and Dover all keep
the same time sand not the local time of cach place.
The ship’s eloek will therefore now be set to show
the time of a definite hourdy meridian, instead of
being set to an indefinite time selected by the
ship.

The world s ronsidered as being longitadinally
divided into 24 zones of 15" each, the centre of
the systemm being the meridian of Greenwseh ;
theoretically the centre division, therefore, lies
hetween the meridian of 4" east, and that of
74" weat, and is described as zone 0 the zones
Iving to the sastward being numbered in sequence
up to 12, with a8 manus | — ) prefix, those |yving to
the westward being similarly numbered with a
plus (+) prefix.  The twelfth zone is divided

centrally by the 180th meridian, and both prefixes
(+) and {— ) appear in this zone.

In actual practice the boundaries of time zones
on land are determined by the frontiers of coun-
tries, ete., and a wenerally with those at sea,
which will now he defined by the meridians of
74", 224°, ete., excopt when modified as necessary
by the territorial limits of the countries concerned.

By this system the same time will therefore b
hth+ whether on land or sea, throughout each zons
{except during the periods of summer-time) and in
different zones the times will differ from one anot her
by an integral number of hours, the minutes and
seconds in all gones remaining the same,

E;|1;|||1|;|H5, Creenwich Mean Time will be LEE'l.l‘t
in gone 0, In zone — 8 the time kept will be 8 hours
in advanee of Greenwich Mean Time, while in
gone -+ 8 it will be 8 hours behind that of Greenwich.

It will thus be seen that in order o obtam
Cippenwich Mean T in aiy Rone, the number of
hours given by the zone number + or — must be
added to or subtracted from the ship's zone time,

. ,-{-hru'r'ﬂ'.fn; Nodiee fo Maripers, No, H_IH u_-fi'-l.'”
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DETAILED DESCRIPTION OF EIFFEL
TOWER TRANSMISSIONS

(Extracted frem “ T.8.F,", No. 9, p. exviss).

NOTE I.—In the event of the arc transmission fatling, the service will be carvied on with the 2._.51][} m.

spark.

NOTE I1.—Time signals,weather reports and press are transmittedbya 150 K.W. set, with a musical
note. The rhythmical dots are sent by a T0 KW, set, and the C.W. set is a 150 KW,

Poulsen arc.
EIFFEL TOWER (FL) PROGRAMMES,
Time A System. | Nature of Programme.
(G-M.T.) | (metres).
0.15 o 1.00 | 8,000 Arc To New Sarajevo (SAR), who works on 4,000 m. (Arc.)
1.00 o 2.00 | 8,000 Arc Tusp'.lfimhieﬁ (SEW), who works on 3,500 m. (Marconi
rk).
200 to 3.30 | 8,000 © Arc To Budapest (HB), who works on 3,700 m. (Telefunken).
3.30 o 4.30 | 8,000 Arc To Warsaw (WAR) ,, 5, 2,000m. (Telefunken).
430 1o 530 | 8000 Arc |To Moscow (MSK) , , 5,000m.(MarconiSpark).
5.30 to 6.30 | 6,000 Arc | To Prague (PRG]) » »n H000m. (Telefunken).
6.30 to 8.00 | 8000 Arc |To Posen (PSO) » » 1,750m. (Telefunken).
8.00 o 9.45| 8,000 Arc |ToSalonika (FWD) , ., 7,000m. (CW.)
830 to 835 8000 Arc | ToNauen(POZ) ., . 12,600m. (C.W.).
9.45 2,600 | Musical | Weather report.
Spark.
9.55 to 10.00 | 2,600 | Musical | International time signals. (New system),
Spark.
10 30and 10.32 | 2,600 | Musical | Rythmic dots. About 300 sent, with #fths of a second
Spark. interval between them. Every 60th dot is omitted.
10.44 to 1049 | 2,600 | Musical | Time signals. (Old system). Followed by the exact times
Spark. at which the 1st and last -dots .of the 10.30 programme
were sent. :
11.00 o 1200 | 6,500 Arc To SAR  (See above),
1200 to 1230 | 3,200 ' Arc | Réseau de sécurité.
1230 w 15.00 | 8,000  Arc To HB. (See above),
1500 o 1530 | 3,200  Musical jFrcss About 400 words.
Spark.
16.00 to 16.15 | 2,600  Musical Weather report.
Spark.
16.30 o 17.00 | 8,000 | Arc To PRG  (See above).
17.00 to 18.00 | 8,000 Arc | ToRome(Sae"Paels) (1D0O ), who works on 11,000 m. (Arc.;
18.00 to 19.00 | 8,000 Arc To PSO. (See above).
19.00 o 20.00 | 8,000 Arc To WAR. (See above).
20.00 o 21.00 | 8,000 Arc To SEW. (See above).
2100 to 22.00 | 8,000 | Arc | To HB. (See above).
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EIFFEL TOWER TRANSMISSIONS

| 1

System. |

Time A Nature of Programme.
(GM.T.) |(metrss)) |
1.
2200 w 23.30 | 8,000 Arc |T-n- PSO. (See above).
23.00 2,600  Musical | Rhythmic dots. About 300 sent, with 45ths of a second
: Spark. | between them. Every 60th dot is omitted.
23.35 2,500 Musical | Weather report.
| Spark.
23.44 w 2349 215{]'[) Musical | Time signals (Old system). Also the exact temes at which
Spark. the first and last rhythmic dots (sent as per the 23.00

I ———
"

| and 23.30 programmes above) were sent. The two
' references are distinguished by the letters ML (musicale)
' and RF (ronfiée).

THE R.AF. WIRELESS SCHOOL
. A DIGEST OF THE OFFICIAL SYLLABUS

E think that it may be of

interest to many of our

readers to have in their

puﬁmmn fuller detmls of

the various courses of training
which are provided for Electricians and
MechanicsOperators at the R.A.F. Wireless
School at Flowerdown Camp.

After a few months at Halton Camp
comes a two-and-a-half years' course which
is designed to fit men for all Aviation Wireless
duties required in the Air Service, and to

rovide them with sufficient electrical know-
ledge to enable them to enter an appru-.red
Electrical trade after the completion of eight
years' service. The first twelve months is
devoted to the study of electrical principles
and practice, with ‘electrical workshop ex-
perience. During this course it is proposed
that menshould take the Grade I. and Grade [ 1.
Cil.}' and Guilds Electrical Engineering Ex-
aminations, after this the men will be divided
into two sections, one of which will receive
practical workshop training for a period of

eighteen months, arranged to qualify them to
enter some such trade as [nstrument making,
General Electrician, etc. The other section
will receive an advanced wireless training in
Corps Squadron Work, Ground C.W , Visual,
Atrcrart W/T including Wireless Telephony,
and D.F. with Aerodrome Practice.

At the end of the course these men will
take the P.M.G.'s First Class Examination
as Sea and Air Operators Al boys will have

a three months’ course in Drill, Discipline,
G-:n-:rai Training, etc., at Halton Camp
before they commence training ar No |
(T) Wireless School,

BASIC ELECTRICIANS' COURSE.
(24 wooka, )

{All boya sent to No. 1 (T) Wireless School will
take this courss. )

(1) Electricity and Magnetism with Elementary
Elsctrical Enginesning ;

(2) Electrical Workshopa with Fitting
Turning ;

(3} Genersl %Jumliun E

(4} Morss : Sending and Receiving, Buzzer and
Vianal ;

(3 F‘h_!.'ni.-:'u.! Training amd Drill.

moird
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Of these subjecta (1) comprises a comprehensive
coarse of Lectures in Elamentary M i and
Electricity ; (2) covers ordinary Workshop Practice
in-nludi:g Tool and Jig Making : (3) consista of a
course of Practical Mathematics, English, Mechani-
eal  Drawings, and
Machanics,

BASIC ELECTRICIANS' COURSE.
(20 wealks. )

This ia an advanoced continuation of the previous
course.  All boys will take the ordinary grade C.C.
anid A.C. Electrical Engineering Examinations of
the City and Guilds of London Institute at the and
of this course. The boyas will now be divided into
two sections+ (o) Electricians and Instrument
Makers, and (&) Mechane-Operator.

ELECTRICIANS & INSTRUMENT MAKERS.
(24 weeks. )

This will eonsist almost entirely of Practical
Workshop courses, including the overhsuling and
repair of dynamos and motors and the permanent
imstallation of motors and generators, the construc-
tion &nd design of switchboards, lighting installa-

Elementary Physics and

tion, erection of standards and running of mains for

high voltage overhead power lines. the installation
of underground mains. practical work on airoraft
olectrical appamtus including meagnetos, com-
passes and aireraft lighting installations,

A further avilabus covers Workshop Courses in
Tool and Jig Making, Advanced Machine Drawing,
the Manufacture nF Metal Fittings, Casting and
Btamping and the Manufacture of Inetrument

Yet another syllabus of thin course includea
Electrical Instrument Making, Test Instrument
Making and General Wor Practice, such as
Copperamith'sa Work, Foundry Work, the Installa.
tion of Bhafting and Machinery, and Petrol Engines.

At the completion of Ihnri:.lmﬁc'r-u.m‘ Course a
npeacial examination in Installation and Instrument
Making will be conducted by the City and Guilds
of London Institute. The men will be allowed to
keep the test instrument they have made, which
will be stam by the Instructor ss the work of
the man himself. Every man will be presented with
A 0&831 of hia full ayllabus which will, together with
the Certificates obtained by the man, be submitted
to an employer when the man ultimately lsavea the
wervice, and will indicate the lines along which he
has been trained.

THE WIRELESS WORLD.

MECHANIC.OPERATORS COURSBE,
(24 weeka. ) :

{r) The Principles and Practice of Radio-
telegraphy up to and including Ground C.W.—
This, according to the detailed syllabus in our
posseasion. consista of a il course of lectures,
of which we shall be to give fuller detaila
to any interested r. Full practical work ia
pr?v;drd for. M

2) Corps-Squadron Works, ipeluding Artil-
lery, Observation and Co-operation.—This
covers such subjects a= the Clock Code, Lamp.
Ground Birip and Morse Code Signals, the S8quadron
Call Bystem, the Zone Call Bystem, Bhoots, Organi-
ration of Artillery, the Worlabop Lorry, etr,

{7) Morse, eEll.d:llln apd Recelving, Buzzer
and Visual.—This is desiened to enable studenta
to attain A receiving rate of twenty words per
minuta by the end of a rourse and an eqgual trans.
mitting rate. :

{4} Physical Training and Drill.—0One hour
per day is devoted to thess exercises,

{5) General Educatlon.—Bpecial attention is
given to practical mathematics, the idea being to
apply their principles to the solution of problems
arifing out of wireless work. Enough chemistry
may be taught to enable the students to understand
the interactions going on in sccumulators,
alectrolytic devices, efc.

A further course of twenty wesks takea- the
studenta further in their knowledge of wirelews.
including tele and direction finding. Fuller
details of this syllabus will be readily supplied to
any applicant.

PM.G. COURSE: SEA AND AlR,
(24 weeks. )

This comprisesa Lectures and practical work
necesmary for the preparation of students for the
P.M.(.. Examination. The Lectures include the
treatment of Oscillatory Circuite, Lag, Lead, and
Phase, Detectorms, Aerials, the Marconi 1§ KW,
Bet, the Marconi Type 18 Balanced Cryatal Set and
the Marconi Valve Amplifying Receiving Set, the
Fleminig Valve, the use of (imd Lealks, Grid Condensers
and Reactance Circuits, the Principles of Heterodyne
Reception, the use of the Valve as a Transmitter,
the application of CW. Work to Wirelas:
Tels ¥, the principles underlying Direction
Finding and the construction and action of Service
Seta

for criticism and advice.

WON'T IT WORK?

Well, send us a sketch and description of the circuit and instruments

Our experience is at the service of all

amateurs, on any * wireless” subject, from the earth plate to Mars.

In doubt or difficulty call in the aid of the WireLess WorLp * Questions
and Answers” Columns.
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

How to make a Direction Finder (Part II).

Construction of Direction Finder Unit.

HIS unit consists of two feld

coils mounted at right angles

to each other, having a cylindri-

cal search coil which is free o

rotate inside’ the field coils
Mounted at one end of the search coil 15 an
indicator or pointer fixed to a handle, to
enable the operator to tell at a glance the
exact position of the search coil in the field
coils. To enable accurate readings to be
taken the pointer must circle round a scale
divided into 360 degrees.

To simplify construction and also to make
it casy to examineé connections HT any time
I propose to mount the coils, pointer, scale,
and terminals on a common board, which in
future references we shall term the ins:rument
top.
ﬂp[f possible make the top of ebonite or
fibre ; if neither of these materials are pro-
curable a hard wood may be used, great care
being taken that it is perfectly dry. The
insulation resistance must be very high,
otherwise poor results will follow. Fig. |

o 0 o b

T 06 mm

will give the reader an idea of the arrange-
ment of mounting the top, the dimensions of
which are 6" x 6" x §".

Ten terminals will be required, four for
each field coil and two for the search coil.
Provision must be made to allow the spindle
of the search coil to come through the piece
upon which the handle and pointer are fixed.
A circular 360 degree celluloid protractor,
obtainable at any stationers’, makes an ex-
cellent scale, to the final fixing of which
we shall refer later.

The Search Coil

The former for the search coil must be
l:].rlmdrlcal in shape and may be made of card-
board impregnated and fixed down with
shellac varnish. Two wooden discs must be
fitted into both ends of the cylinder in order
to secure two short pieces of brass rod.  Fig. 2
shows t:lcarl}r the shape of the former and the
brass rods in position, These rods serve the
double purpose of making connections from
the search coil winding, and acting as spindles
upon which the coil rotates.  The dimensions
are given in the sketch.

Letter C in the diagram refers to two extra
strips fixed into opposite sides of the cylinder
to prevent the winding from slipping off
during process of winding or subsequent
handling.

The winding will consist of 60 turns of
No. 26 D.5.C. having an equal number of
turns on each side of the former, r.¢., 30 turns,

Connect the ends of the winding to the
spindles A and B. When finally mounting
up the unit provision must be made to connect
the spindles to the two terminals marked R
(Fig. 1). In order that the coil may rotate
freely these connections will have to be
friction contacts. The contact on spindle B
can be made by means of a spring fixed to
the bearing in which the spindle rotates.  [n
the casc of the spindle A the rod can also be
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made to rub against a spring mounted on the
instrument top.

Friction contacts are not usually advocated,
on account of possible faulty contact; in
this case, however, it is impossible to provide
for the coil to rotate freely without adopting
this method.

S

—B
Fig. 2.

‘The spindle A will be approximately
14" in length, measuring from the wooden
end of the former ; this length will allow for
the fixing of the handles and pointer. Spindle
B need only project about }” as it is only used
as a bearing.

Field Coil Windings.

The field coils will be wound on a skeleton
former. The top sketch in Fig. 3 shows the
shape of the top and bottom flanges of the
former. Four pillars of hard wood are used
as supports, shown at B in the diagram,
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These pillars can either be fixed to the flanges
by means of long bolts, which can also be
used as a method of fxing the windings to
the top of the instrument, or else by merely
using wood screws. If long bolts are used
these will have to be threaded for a considerable
length so that the former can be screwed
down tightly with a nut and then a distance
piece of §” length inserted between the top
flange of windings and instrument top.
Before winding, the search coil must be
placed in position and mounted so that it is
quite free to rotate in the skeleton former ;
the latter will then be ready for winding.
Referring to Fig. 3 it will be noticed that
there are four sections of windings, two to
each field coil. Each of these sections

Original from

UNIVERSITY OF MICHIGAN
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CONSTRUCTION OF AMATEUR WIRELESS APPARATUS -

consists of 25 turns of No. 26 D.5.C. copper
wire,

The reason that both field coils are made
in two sections is that in order to take correct
bearings on the direction finder both aerials
must be electrically balanced; this is accom-
plished by inserting a variable condenser in
the held coil.

The inside ends of the coils are connected
to the terminals BC, FG, as shown in Fig. 1,
to which a small variable condenser is con-
nected. The outside ends of the coils, i.e.,
the beginning of the first section and finish
of the second section, are connected to termi-
nals AD, EH.

Great care must be taken that the field
coil windings are wound exactly alike ; it is
very necessary to have the wire equally
spaced and to have the exact number of turns
on each section.

The flanges must be carefully marked
so that the coils are exactly 90 degrees apart.

When complete and connected up as shown
in Fig. 1, the unit can be boxed up, using a
box with interior measurements of 5}" X 54"
43",

The next instalment will deal with the
fixing up and testing of the apparatus.

{Tﬂ be continued.)

BOOK REVIEWS

NAVAL OPERATIONS.

By Sik Jurian 5. Comserr,
London : Longmans, Green & Co. Vol. 1.
Pp. 470, with illustrations. 17/6 net

The need of an Offcial History of the
War has long made its presence known, and
this book, being one of five volumes dealing
with the war in all its various aspects, ably
provides that which hitherto has been so
conspicuously absent. Free from technicalities,
vet giving an intelligible view, not only of
naval operations themselves, but of * their
mutual connection and meaning, the policy
which dictated them, their relation to military
and diplomatic action, and the difficulties
which in some cases delayed their success ™
and robbed them of the anuicipated results,
the book does credit to its author.

One of the outstanding features in the
volume is the descriprion of how Wireless
Telegraphy made easier both strategic and
direct operations,  Chapter IX., dealing
exclusively with the subject, mti:rﬁnngl}r
states the part played by the German wireless
stations of W:ndhuk, Kamina, and others ;

tells of their importance w the Central
Powers, of how the British Forces caused

their destruction, and the subsequent resule of
Germany's ruptured communications. This
chapter speaks also of how, by the supplying

of information which the Mercantile Marine
was enabled to transmit to H.M. ships,
wircless was the means of capturing so many
enemy raiders lurking on our trade routes.

A further account of Wireless Warfare is
contained in Chapter X., making as it does
a narrative so :ntcr‘ea.nng that even those
unacquainted and unfamiliar with things
appertaining to wireless telegraphy, must
necessarily be all  attention, anticipation
and anxiety to read on.

Authentic in its statement, brisk in 1ts
writing, this First Volume of a series of five
is a true presentation of the various * naval
operations, actions and individual exploits in
their just relations to the course of the war
as a whole.”

As a reference book it is excellent. Dates,
maps and charts, illustrating the various
evolutions, leave nothing to be desired. The
authorities upon which the author bases his
narrative are mainly gleaned from the Com-
mittee of Imperial Defence, Admiralty tele-
grams, letters, reports and despatches from
Admirals and Senior Naval Officers, Ad-
miralty correspondence with other depart-
ments of State, prisoners, captured documents
and other intelligence, and from War (Office
records relating to combined operation and
action of the Fleer.
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QUESTIONS AND ANSWERS

NOTE.—This seclion of the magazine 18 placed ai the disposal of all readers who wish fo receive advice and
informalion on mallers pertaining o both the lechnical and non-lechnical sides of wireless work, Readers
should comply with the following rules.—(1) Questions should be numbered and writlen on one side of the
puper only, and showld not exceed four in number. (2) Queries should be clear and concise. (3) Before sending

in their

ions readers are advised o search recend numbers lo see whether the same queries have nol been

dealt with before. (4) The Editor cannot undertake to reply to querles by post. [5) AN queries musf
be accom panied by the full name and address of the sender, which is for reference, not for publication, Queries

will be answered under e dnibals and fown of the correspondent, or, ©f so desired, under a ** nom de

({6) Readers desirous of knowin

Plumme.”

g the conditions of service, etc., for wireless operators will

gave time by writing direct to the various firmes employing operators.

H.M.H. (Hartford) sends a diagram of a rests-
tance amplifier. He proposes o use three V24 valves for
H.F. amplifieation, followed by one Q valve for
rectification. He aske the following questions: (1)
Whether 30 volta will be suiiable for the H.T, &ﬂli:r:‘ﬁ
under these condilions, (2) Whether 80,000 ohmas
do for the plate resistances, (3) Whether 3 megohma
will do for the grid leaks. (4) If the Q valve arranged
ra ahowm in Fig. 1 will oct as o good rechifier.

1,'1#' ELECTROSTAT ."'Et AT

COMNIR, =

Fig. 1.

{1} (2) and {3) Yes

{4) Probably. A more usual and simpler arrange-
ment with thia type of amplifiler would be to use a
fourth V24 valve in this position. arranged as with
the other three. without a potentiometer., i you
use a Q valve with only 30 volts on the plate it will
probably be as well to use a suitable potentiometer
to get the beat rectifying point.

ADAMS (Birmingham).—({1) We know of no

rivate company employing operators; the Marconi,
R-udiu Communication and Siemen’s Companies
being the chief employers of operators. (2) The
maximum age for jeining the Marconi Company as
an operator is 25

T.M.W. (Leith).- - The Marconi Wireless Tele-
graph Company, of Canada, Ltd., 11, Sacrament
Street, Montreal,

ANXIOUS (Ayrshire).—You will save tine
and eliminate doubt by applying to the Marconi
Company.

L.B.B. (Epsom).—{l) The service is now
ihiscontinued. (2% The information given in the
Wireless World of May 28th still stunds correct.
We are unable to give the meaning of the figures
received by vou,

b
=

T.F.E. (Ipswich).—We regret to say that to
snswer the question put to us would necessitate
the use of too much space: nothing short of an
article would give the required information.

H.M .[Leicester).—Probably BGN (Newbigring) |
owned by J, Mitchell & Sona.

G.E.W. (Wakefield).—(1) Bangay's book, Part
I and 2. This book, though giving many details
in diagram of thermionic valve circuits, does not
describe the actunsl setting up of apparstus. For
this it would be better to follow the ructional
Articles in the Wireleas World.

5.H.5. (Worceater).—Different countries, dif-
ferent companies, but in the United Kingdom the
G.P.0. and Marconi’'s Wireless Telegraph Company.

R.H. {Dursley).— Either Horsea, Pembroke, or
Clesthorpes.

H.I.5. (Eltham).—{1) Station unknown ; verify
timme and wavelength., (2) YVery probably Rinella.
{3) For particulars of this code see pagea 847 and
868 of 1970 edition of Year Book of Wireleas Tele-
graphy. (4) Yes; we are always pleased to publish
correspondence on topics of interest.

H.J.B. (Leamington) sends fuwo akelches of
gerials, and nsks (1) Which would he the more
efficient. He also sends a sketch of his receiver,
which ke says will only receive on 800 ms.  He asks
(2} What additions he should make to the circuils,
withorit reurinding the coila, to increaze the wavelrngth,

{1) You do not say where the lead-ins are to be.
Howeaver, (a) is certainly bad in any case. (b} 18
not good, but is probably better than {a), but you
will gat very little advantage by using three wires
in parallel if your = ra are only 2° 8 long.

{2} The obvious way to increase the wavelength
of a receiver iz to rewind the coils with more wire.
However, we do not think it is necessary with your
set, You should get considerably more than
600 ms. with the dimensions you show, but il you
find that you need nearly all your AT.I. to tune
this figure. vou should add another coil in series
with the one you have. You will probably get
better results by interchanging the two condensers,
although this will lower the wavelength of the
clossed eircuit. Howaver, this will not matter,
unless vou want very long wavelengtha, which will
never give gooid results on an nerial such as yours

C.5. (Windermere) has been erperimenting with
fwo simular loops of wire, buzzing one ard conneching
the other Tn series with a crysfal and "phones.  He
fineds @ rariation of signal streagth with distance o part
of the loops, bul wo rariation with alteration of the

orientation of the loops.  He asks for an erplanation
of this.
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We should certainly expect some effact due to
rotation of tha m“l,ﬂlt- any rate if one coil is rotated
and the other kept fixed. Tt appears possible that
for certain distancea apart in comparison with their
mirae, that the effect when the ea of the coils are
at right angles to the line joini their centres
H]nu.llglbn squivalent to the E-Eucm:‘gwhm they are
both in the same plane. Other causes tending to
mask the effect of rotation are direct capacity
coupling between the coils, and reflection from
objects—chiefly metal—in the room.

A.H. (Thornton Heath) asks (1) For a formula
Sfor the inductance of a comil, given number of furns,
diameder n,flhjm.mg{uiﬂmﬂdﬁ.mﬂu
behoeen the turna, (2) For crilicism of a valve circuil,
a akefch of which ix sent ( Fig. 2).  (3) What capacities
to use in this circust. (4) What is a cheap book for
beginners, giving such information as wavelengths and
call letters of commercial sialfions.

400TURNS OMNE FORMER.

Fig. 2.

(1) The most useful is Nagaoka's, given recently
in this column. This formulas uses the diameter of
the wire, and not the gauge number, of course, It
alao supposes the turns wound closs, but & correc-
tion can bs made for the case in which the wirea
are spaced apart. The correction depends on two
tables, which we have not space to print here, but
which you will find, if you desire them, in Nottage's
book on * The Measurement of Capacity and
Inductance.”

(2} The circuit 18 fairy suitable, except that (a)
the condenser C1 is not required, (&) the telephones
would he hetter on the other side of the H.T.
battery, (¢} the set would be im with &
potentiometor in the grid circuit, (d) if you wish
to receive anything but fairly short wavelengths you
wrill bably nesd rather more wire on the loose
coupler coils.

(3} About 0-00)5 mids.

(41 There is no vory cheap book. * The Wireless
Yearbook " is the most complete.

A.R. (Brighton) asis (1) What wavelength a
eoil of 850 turne of No. 20, on a former 137 x 4"
will tune to. (2) What o the capacity of o wbular

2 sn diomeler, with a wared
paper diclectrie, and of o will be suidable for the
elosed circuil condenser in o cryatal receiver. (3] He
sends a diagram of a simple circuil, and asks why he
can get no signals. :

(1) If you have a suitable capacity in the closed
circuit, say 0-0005% mids, the coil will tune this
pircuit to about 3,000 me. In the serial circuit
it will probably only tune to a good deal less than
this f
(2) Et- is impossible to say without knowing what
thickness of paper you propose to use.  If the thick.-
neas is about 10 mils the capacity will probably
be about what you require.

(3} Wo can ses no resson why you should oot

signals, Your earth would be better if of

r area, and buried a good deal deeper than 37,
Alpo, with 15,000 ohm 'phones you will probably

best results without ueing a telephone trans-
Ormar.

J.B.R. (Spalding) has trouble with induction
Jrom a Lister automatic lighting plant situated near
to the room in which he works, and arks for an ex-
planation and adwvice. He also notices a momentary
scralching sound on conneching the aerigl lo earth
through his "phones, and asks if this i right.

(1) Presuming this type of set to be run by &
dynamo driven 8 petrol or similar engine, the
trouble may arise from sither or both of two causes,
bad commutation or faulty design of the dynamo,
or high frequency oacillations set up by the o
discharge. Such noisea are generally diffienlt to
eliminate. Make sure the commutation is good.
You could then try earthi both poles of the
dynamo through a large con » which is often
vor{ useful, and sheathing the magneto and ita
high tension lead to the engine in metal casing,
which rally minimises m to induction.

(2) i# is natural, and is due to a flow to earth
of the charge accumulated on the aerial

MORSE MAN (Manchester) has a former
117 = 43", wound with No. 30, which he wishes to use
aa primary of a loose coupler, the secondary being
11" = 33", wound with No. 38. The closed circut
condenser is 0-0M2 mfds. The oerial i of normal
twin wire dype. He asks (1) Whether the coil
described obove aeill be suitable. (2) What will be
the approrimafe mormum  wavelength. (31 If
10-atranded fex, of which he sends o sample strand,
will be suitable for connecling up a receiver, including
the H.T. leads to the vales.

(1) & (2) The coil would be quite suitable,
except that by itsell it will probably not tune your
gperial circuit wp to the maximum wavelsngth
attainable by your closed circuit, which will be
about 4,500 me. If you uss this coil for the couplar
and wish to tune as high as this you will probably
nesd additional A.T.L.

{3) The gauge of the strand you send ir No. 36,
The flex can be used for wiring up a receiver. [ta
suitability for the H.T. leads depands chiefly on
the quality of the inaulation, about which you do
not say anything.

W.MecL. (Ashington) asls (1) What size fo make
the reaction coil in the sef shown in Fig. 4, page 483,
af the November 1asue,  He suggesta a former 47 x 37

condenser, 2§" lomg
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wound full with No, 36, (2) He olso aaks what
would be the heat size of tuning coil to use. His loose
coupler ia as follows :— primary 87« 8, wound with
No. 20; secondary, 7" =< 54", of No. 34. (3) He
asks [urther what is ke moarimum waovelength he
should be able fo receive,

(1} To suit the rest of the set we should not use
g much wire as you We think you will
get better results filling the former with No. 26
or 28, instoad of 36. You will probably get better
results by making this coil eapable of sliding into
the closed circuit coil, rather than by mounting it
on & spindle for rotation as you suggest,

{2) As & rough estimate, without knowing the
constants of your aerial we should make an A.T.L
{we presume this is the tuning eoil you mean)
about as big as your coupler primary. winding it
with about No. 2%

(3] About 5,00 ms., il the maximum wvalue of
your closed cireuit condenser is about 0-0003 mids

“COMPLEXED "' (Clydebank) asks, me the
diagram of the Marconi calling device on page 698, of
the March issue (1) What is the pur pose of the mani pu-
lating key, as il does not appear to be in any battery
cirenid.  (2) ff there @s nol a connechion missing, a8
the bell circuil does not gppear completed,  (3) How
in two coupled oscillatory circuils ' the mubual
induclance ol one time adds itself to the rgu'lius L.
and af the nert time substracts ilself from 11" seeing
that in two coupled circuits the currends must always
be in opposite direcltionas,

(1} This iz the main manipulating key of the
power set and the calling device tranamitter being
in parallel with it.

{2} Yes, thers should be & connection from the
upper middle contact of the lower double pole
switch to the lead shown very closs to it, ie, 10
the negative pole of the 24.volt battery.

{3) This is not very clear, but we do not guite
soe the force of your objection, as the currents in
the two circuits are not always in opposition,

G.T. (York) asks (1) If a former 24" « 64" wnill
be ot Sor a triple slide inductance for a circuit
skeiched, [2) What is the gauge of a sample of wire
send, (3) If ot wouild be suitable for the above tndue-
fance, (4) If inned iron (eg., the malerial of biscuil
ting) would be suitable for the vanes of a variable
comdenser, )

(1} It would, but a double side inductance will
be all that you require,

(2) No. 26

(3) Yea

(4} It could be used, but is not very suitable
a8 the losses would be rather high, The matenal
is not stout enough for a satisfactory air condenser,

“--l-GITI-MI t“-lnilmﬂ} serda i@ dﬂ-ﬂ.‘l‘lp‘iﬂ'ﬂ, trilidy
aketches, of his receiver, and asks why he gets no
restlts,

Both the deseription and the sketches are very
varelessly drafted, and give us little useful informa.-
tion to help in setting you right. The circuit
marked ** one [ have tried "' might possibly work ;
but the other—undescribed —is guite useless. We
can only recommend you to articles for beginners,
and at the same time to cultivate a more painstaking
and methodical manner of dealing with the subject,
if you wish to obtain satisfactory resulte. Why

THE WIRELESS WORLD

mot atart afresh and build a set from the designs
given in our Constructionsl Series. Try the circuit
shown in our December issae.

*“GEE "' (Sutton) sends a sketch ( Fig. 3) of a pro-
proaed pnlervalee franaformer wotind of an RN Wire core
which s finally bent round to close the circuit, and
awks (1) If this will be satisfactory. (2) What amound
of No. 44 DK, will be required for (a) a primary
af 2,500 ohms, and (b)) a secondary of 12,000 ohms
and (3) What is the effect of the cast-iron screening
case fitted rotind some intervalve transformers.

Fig. 3.
(1) Quite, for low frequency, of course,

(2) (o) 1} oza. (b) 6 ozs,

(#) To minimiss undesirable interaction betwesn
the circuits, due to the stray magnetic fields of
the transformers

W ' (Glasgow) sends a skeich of a receiver,
and askas (1) What size of former and wire he showld
tae fo tune fo 600 ms, with a condenser of 00015
mfds, the former to be as small as possible. (2)
What aize of conderiser he should wse across the
H.T. bhattery, and in the grid ecircuit. (3) Whai
registance to make the leak. (4) If e will get ships
on GO0 ms. strongly.  (6) If the set will receive with
i frame aerial,

(1) You might use n former 10 ema. by 6 cma.,
wnu:'lul:l with No 38, if it is necessary to keep it
smnll.

{2) For the H.T. battery, the size js not very
important,—say 0-001 mfds. and for the grd
0. 0002 mifde, Y )

{3) About 3 megohms,—made most conveniently
with pencil lead, as deseribed in a recent reply.

(4) Fairly.

(%) Yes, use as large a frame as possible, with a
good number of tums on it

RAFEX (Epsom) asks (1) If the two portions
af a reactance coil are wound unidirechional, or in
clockuise and anti-clockwise manner: (2) For a
stiitable winding for tele phones for wse with the
tele phone transformer described in the March number.

il) The portions should be 80 wound that they
combine to form a single complete coil wound in
one direction all along when viewed from one end.

(2} It is wsual to design the transformer to suit
the telephones and not e versa.  Anv winding of
about 100 ohms total resistance will do. Chooss
the gauge to just fill the available space on the
bobbins, A usual value 1= about No, 32
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QUESTIONS AND ANSWERS.

0.5.P. (Ealing) askes:—With a given circuif
condaining both inductance and capacily. and a P.D.
applied af a frequency which will produce complete
resonance, will the resulling oscillations be of the
same frequency oa the supply, or will it be of a value
depending on the apark frequency (in the eveni of
there being a apark wﬂuar the periodic time of the
eondenaer |assiming lised capa=ity).

We are not guite clear as to your exnct meaning.
We jpresume circuit ¥You have in mind i3 a8

in Fig. 4 (a) or (&).

ik

Fig. 4.

In either case, when steady conditions are reached,
the frequency will be that of the supply which you
assume to be the same as the natural frequency of
the circuit, and which will also be the same as the
apark frequency.

B.C. (Purley) hos a crysial receiver which gives
guod restulta, but he wiskes to improve 9 by adding a
paive, in order to get . W. stations. He aska (1) For
a diagram of a suitable circuit . (2) For the approxi-
miale cosl.  [(3) For a prachical book on telephony.

{1} The eircuit in Fig. 2, page 875. Foebruary
issue, should meet your requirements, as it wih
need little alteration of yvour existing gear. The
telephone transformer can bé dispensed with if
your "phones are of high resistance.

(2) About 30&.. including valve, il you make the
apparatus yvourself, and do not require a trans-
former. It will coat more if you buy auch items
as the valve holder.

(3) We assume yvou mean wireleas telephony.
About the only hook likely to suit you is Tele phony
Without Wires, by P. R. Coursey, 15/- net (The
Wireless Press, Litd.)

C.H.E.R. (London) wishes fo Iry a coberer. and
aaka (1) Whether he should get resulls from neighbonr-
g fairly high power slalions, He sends a diagram
of a circuil for use with the coherer and
asks (2) Whether condenser C shouwld be between
A and B. (3) Which pomifion (1 or 2) ix best for
the coherer. (4} IF the buzzer could be wsed o bap
the coherer. (B) If a relay made with ordinary bell
corls world be delicote enough. [B) If belter results
are obigined the bigper the ballery B oa.

(1) Very possibly, excopt for the usual troobles
with coherers from X's, ete.

{2} Preferably.

(1) Either would be all fght but in either case
a condenser must be introduced at a suitable point
Lo pmvmt;lﬂlerm-nmt rurrent through the relay.

(4} ;;- w probably not be strong enough.

(&) No. |

{6} No more volts should be used than are neces.
gary to work the relay. You will need high
frequancy chokes in the battery relay circuit.

Only four guestions, please, C.H.E.R

00

B.L.S. (Withington) asks (1) Whether the
Joriula
it gt

_ K - "
L = T where {=length, n=tirns pér em.

i = diar,. (@l in cna).. wr correct for singls layer coils,
{2) He senda akeich of an aerial and asks if it will be
efficient. (3) In the circuil shoun for “ Car.

- borundum,” page 35, April Jrd ise. what would be

the mize of the A.T.1 to tune 5,800 metres.  (4) Which
14 hetter to use (B) a loading coil and relatively small
lonse coupler or (b) a large loose coupler and no
A.T.I

{1} The formula i correct sxcept for the variable
factor K including the eatio 1/d. For approximate
values of this factor see recent answer.

(2} We should prefer to cut the top 9 feet of wire,
replacing it by cord,

%) Try a former about 10" long by 6% diameter,
wound with about No. 28 wire,

{4) It is immaterial. provided that the coupling
can be made sufficiently tight in the first case, and
sufficiently loose in the sscond.

E.T. (Seaham Harbour) aske (1) What wize
urire fo wee for winding a polentiometer for a -i:'ql'-ll'-ﬂ-f
(2} If o 12° earth lead is too long.  (3) If il 1 an
advanfage to have an aerial on high oround but only
A0 high. (4) If No. L/19 aerial wire would be
suitable far an L aerial

1) Ahout No. 34 of Eureka or similar material.

(2] No.

{3) The height of the aerial above the ground
is more impertant than the height of the ground
ut the receiving int. The latter gquestion
generally has leas effect than the nature of the
rrourid.

. i4) Thicker wire would be considerably better.
118 would be mechanically weak and not very
good electrically.

Hr“-i- tHiihEﬂtE] ﬂ'-!l‘i'l {l} “Iﬂtdd fan lbl".riﬂ: qr
140° fong and 40° high be enough for receiving, witha
tusing inductonce of 11" % 23" diameter, a blocking
condenser, and erystal detector.  (2) If he would be
thle fo receroe 00 wiles wilh o,

(1} It would, but unfortunately the P.M.G. will
not allow you to use it

(2) Thia will obviously dE{:end on the power of
the transmitting station. You would get high

ser mtations much further than this, but would
not be likely to get ship sets at this range.

N.J.W. (Oakham) sends dimensions of a receirer
and asba (1) What is approximate of wet,
(2} What is the greatesi wavelength 8 will receiee.
(3) Would eircanl aketched act, and if niod how should if
be econnected.  (4) If an indoor 3-wire ceriol 32° long
under the roof could be used when work wnth eouldoor
aerial is stopped, eoq., by swow.

(1) Even assuming it s correctly connected :5
we cannot answer thia question ; the results obtain
depend chiefly on indeterminate factors such as the
skull of the user, the aituation of the serial, and so on.

(2] The intermediate circuit would tune to about
10,0 ms., but you would need much mors in.
ductance in the aerial circuit to tune this circuit
up to such a value.

i3} No; the arrangement of crystal, condenser,
and telephones is fundamentally wrong. Consult any
erystal receiver diagram.
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JULY, 10, 1920
(4) Results obtained (if any) would be very poor

W.AH, (Liverpool) asks {1} How we reconcile
the remarks on 530 of Veol. 7 with owr reply to
P.H.B. (item 5) on page 143 of this vol. (2) If we
recommend o variometer as an A.T.I. for a large
range of wavelengths, and will ¢ werk with a reaclion
circudd,  [(3) How much wire wound on a former
6" diameter will te required to tune a P.M.G. aerial
fo 15,000 ma.
(1) The circuit in question is of quite unusual
jipu, and we have not had an opportunity of actu-
working with it. QOur comments on 143
were determined by purely theoretical con tions
and we s no reason for modifying them. More
over, it ia quite evident that the circuit cannot work
satisfactorily, as shown on a 530, as thers i8 no
E-th shown for | & of electrone from the .
‘ith & circuit modified to eliminate this defect
interesting experimental results might be obtained
by & fairly worker, but we think an average
amateur would be well advised to choose & more
normal type if he wishes consistent results with
freedom from trouble in controlling the set.
(2) In general & variometer is chiefly ueeful for

in

com ively amall variationa of inductance. You
would probably find it difficult to get a large wave
range by this means. A variometer could used

in a reaction coil eireuit.
(3) It is difficult to give more than rough
for such an u-::tramu ] up., which is not likely
u!flw v former 12" x 8" wound
a, ﬂﬂ wh-u ﬂ'll] probably bo about right.

F.M.L.(Highgate) sends particulars of a receiving
circuif, with double slide coil 4417 cms. wound
with No. 21, variable condenser of 19 plates, 115 cma.
deuameter, 3-5 mma., h-tuuﬂn;ﬂnm Sﬂappenuﬂ.ﬁ,
J'a:.; bﬁur tests, but does not give signals. He asks
(1) If we can point out any foulls. (2) For capaci
of condenser.  (3) Where on lh:mdmhmh;hmﬂ
gel Eiffel Tower.

guite 0.K. Earth

[II St as aketched a
lead in undesirably long (40°) and should be soldered,
not clamped to water cjnp: Tests point to fault

i :;: connections aerial, or possibly in H‘.-I

L.

{2) Asuming platea semi-circular, about 0- ﬂ)ﬂi
mifda.

{3) Nearly all in, with condenser nearly at
maximum. You may possibly want a little extra
A.T.L. for perfect tuning. but we hardly think so,

J.T. (South Shields) asks (1) How and where
to apply for a receiving license. (2) What is the
gauge aof a sample of wire. (3) What will
the resisiance of this wire be.  (d) What wnll the in-
ductance of a coil of No. 28 wire on a former 8}"
diameler and 12" long be.

i1} The Secretary, G.P.0., London.

(2) No. 40 BW.G.

{3) About 7 ochma per yard.

(4) About 14,000 microhenries.

R.5. (Streatham) asks the following guestions
re his receiver. (1) What warelength wmll ke be able
to tune fo with a double alide codd 18 %8 wound
with No. 22, (2) Using thia with a small variable
O (capacily nol stoted ), silicon deteclor, 2 wire T0°
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aeriad, 8,000 ohm *phones, whal range he will be able
to get. (3) How much this would be im proved by o valve.

(1) From the rough information you give, we
can only say approximately. You should get
about 5,00 ma.

(2) We cannot state ranges. so much depending
on conditions which cannot be sccurately de-
termined, such aa skill of user, ete.

{3) Here again the improvement will depend on
the tj'pa nfmuud mSnthuvﬂw. You might
gat ln}r rom 1§ to 10 times the crystal range.

) sends akelch of a proposed receiver
n‘-nd d-.lh' {L}) thdmﬂhaﬁkmmu Paris,
Madrid, ele., with it (2) What sorl of crysial
detector would be required. (3) Capocily of blocking
condenser. (4) Price of tuning induclance and where
obiainable,

. (1} The circuit, though somewhat primitive,
should give f[air resilts with a suitable coupler.
You should certainly get FL and possibly Madrid.

(2) Carborundum is as good as any for general

pu

{4) This will depend on r telephones, which
should be of high rﬂh‘lmui.mm exact value s
not im nt, say 00001 mid.

{4) Consult the price lista of advertisera in the
Wireless World,

DLE.T. (Sydenham) sends akeirh of aeriol and
asks (1) Whether arrangement of doun lead is
efficient. He also asks (2) What i the funclion of
a grid leak and condenser in a valve circudt,.  (3) .i!ﬁ?
they be i with to get good resulta, (4) If
easendial, of what doer a grid leak consist. (5) In
long wave receplion why can one nol use a larges
condenser in parallsl with a small inductancs for
fumimg.

(1} ¥You do not state exact ition of down
I“dt.ul It should be exactly in the middle of hori-
zon or at one end, preferably the latter for
a Ernmll. P Y

{2) This haa been treated recently in this column.

{d) Certainly. A grid leak is only needed for
the type of circuit known as & grid condenser
detector, whinh vou will ind describad, with ex-
planatione. in Bangay's boolk.

{4) This has a'so been described recently in
these columna.

(6) Any crystal or wvalve detector worka on

tial offects, and in order to get thess effects
arge, the ratio of inductance to capacity in the
circuita must be large,

H.T.8. (Nice) asks. referring to the unknown
mignals much discussed lately, (1) If they could be
heard on an arrial 800 ft. Jong, af @ mean height of
about B0 ft. (2) If a detector valve and one L.F
am plifier would be a aufliciently sensitive combrination
for the purpose. (3) What size inductance would
be required fo gef to 100,000 ms, (4) Would a hetero-
dyne be neceasa

1) & (2) We Ell} not think tha combination voua
suggest would be any use with your aerial. For
satiefactory resulta you would probably need a
much larger and higher aerial ; if you try with
your present aserial we should recommend higher
magnification.

{3) For A.T.I. you would require & coil about
3 ft. fina. wound with No, 34,

{4} No.



QUESTIONS AND ANSWERS

HM.W. (Glllingham) asks for a descriplion of
a phase meler or power foclor meter ns used on high
Jrequency cirmuils,

Presuming that by high frequency you are
thinking of radio frequency, we do not know of any
such instrument having been developed.

F-AW. (Catford) s#ends a diagram (Fig.5) of a
erystal receiver for comment, giring following wa of
the coupder. Primary, 10 ema. diameter x 32 ema,
long wound with No. 14 B.W.G. Secondary, 12 rm.
digmeler = 32 em. long wound with No. 22 3.W.G.
He asks (1) If aet shouwld work to 5.000 ms. (2) If
the dimensions of the ~oupler are aboul right.

I

o sare—{hr{l—

Fig. 5.

(1} General design of the receiver is satisfactory,
but the multiplication of variable inductances and
condensers does not tend to easy manipulation and
ia hardly good practice. The secondary tuned
circuit will give 5.0 .ms. Tt is probable that
you will need more inductance in the asrial for this
wavelength if your aerial conforma to P.M.G. rules.
The intermediate circuit wavelength s much too
low. You could rewind the coupler primary to
about 10 timea ite present wvalue, or preferably
substitute a coil of 8, mhya. for the two conden-
sers marked 10-74 and 0-11 jarss If you do thia
the coupler will do very well as at present mada.

W.J.T. (Morblton) sends a diagram of a valve
receiver and aaks (1) If set iz connecled up eficiently.
(2} Approcimaltely what wovelength o would receive.
(3) How to use a wavemeter with this set,  (4) If
a loose coupler would greatly improve et

{1) Bet is quite well connected up. You do not
nesd & grid Jeak with this type anuL You will

robably want 6 volts for your filament battery.
F‘hl:rnu should be on earth side of H.T. battery.

{(2) Ar you do not give the diameter of your
formers we cannot calculate the inductance of the
coils and therefors cannot answer this question.

{3) Connect s buzzer and cell across the condenser
B. and hold the wavemeter near the circuit, The
value of wavemeter at which you hear the buzzer best
in the wavemster will be the wavelength of the
elosed eirenit. Alternatively yvou ecan buzz the
wavemeter and listen in on the set.

(4) A loose coupler should im e the set, but
you ought to get guite good resulta without one.

AMATEUR (Dundee) asks (1) For name of an
up-lo-date directory giving names and call lettera of

alations, times of working, ete.  (2) Refers to a recent
g ool ol e e byl

a8 i to get B, and asks |
H.R. Eg)'wnu would be as ¢fficient in a valve |:l|'|'|r*|.|1!|;r
as L.R. telephones and a transformer ; and if the
chance of damiaging H.R. phones is big.

(1) The Year Book ia the beat we know of.
However, we believe there is also an American list.

(2) Aswe have said before, there is little to choose
between H.R. 'phones and L.R. 'phones and a
transformer, as regards efficiency. H.R. phones
are however somewhat more ]il.wiH to break down
than L.R., owing to the fineness of the wire employed,
and when they break down they are more difficult
and expensive to repair. However, the risk of
breakdown in either case is guite amall. One of
the most useful advantages of the transformer and
L.R. "Ehuﬂu method with valves is that it insulatea
the 'phones from the H.T. battery.

C.T.A. (Leiceater) asks (1) Whether it i poasible
o ronstrurt an H.F. amplifier efficient over as large
a range of wavelengths as J00-15.000 ms. (2) Jf #0,
what lype of lransformer, eic., would be best for the
conalrusfion.

(1) The range you suggeat ia v large for a
single mstrument; you would probably get better
results from one veing one H.F. amplification at
miost, followed by L.F. amplification.

{2) We are afraid we eannot refer you to data
for any satisfactory instrument for such & range.
There are various t suitable for amaller rangea
which you might fi ible to develop, such as
the resistance-cou and the Marconi semi-
aperiodic typea, both of which you will find des-
eribed in back numbers of the Wireleas World.
The constructional details will depend on which
type you profer,

W.F.C. (Ealing) sends a skeich of a propowed
receiver, and asks (1) For general criliciam, and
(2) Whether it would be hetler to connect fo waler
pipes near the st or fo the same system lower down
and close to the grotirnd,

(1} The type of ret you desrribe should give you
fmirly good resulta, but you will only get compara-
tively short wavelengths unless you wind the in.
ductance with more turns of finer wire {dimensiona
given ara 113" % 54" of No. 20 8.W.G.).

(2) You will probably get best results by con.
necting to the water eystem at the nearest point.

SHARE MARKET REPORT.

During the past few weeks considerable liguida.
tion has been noticeabla in all speculative sections
of the Industrial Market. The investment sscurities
section was gemerally inactive and rather inclined
to weakneas. This weakness waa reflected in most
of the sharea of the wireless group ; all the issues
during the past fortnight show uﬂghl. declinea on
halance.

Pricea a8 we go to presa, July Ind, are:—

Ordinary - 31"! cum. dividend and bonua
Preferenee - 3 i o et
Canada - - 10«

Marine - - 1}

Marconi new issue, 2]j.
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COMPANY REPORTS
Marconi’s Wireless Telegraph Company, Ltd.

REPORT OF DIRECTORS.

The Directors submit herewith the Accounts for the wvear ended 3lst December, 1918,

The Credit Balance of Profit and Loss Account for the year amounted to £1,220,739 12 5d.
which. added to the Balanee I:rrmu.ht. forward from the lost Account, h*me-n to the credit of Profit
aned Loas Aecount m sum of .. . - . . . . LELGE402G T 1

From thia have to be deducted the fnllnwlruz I'_hwde-n:ln
On Preferenco Shares 7 per cent. paid on 2nd FPhl‘llH.r}, w20 .. £15.500 0O O
On the old Ordinary Shares an Interim Dividend of 10 pur cent.

paid on 2nd Frhhmr\, 1820 e . o 122304 186 O
L3 Bid 166 O
Leaving available for distribution &8 Belance of .. . e . LLELGEEGRL 20 1

The Directors recommend pavment of further DNvidends nru] n
Bonus for the Year énded 3lst December, 1918 :—

On the old Ordinary Iﬁim.n.*ﬂ- lu- per cent. Hﬂﬂkln:.r 20 rrPr rent. fur

the year) - . it ;i EIREN47 4 D
On Preference Eham lﬁ per cent. tmn!{mu 22 ppr rent. for the
Vveary .. = e o S7.000 0D
On the old Ordinary “I-!mrﬁ; l-l'ld arn 'tht Frﬂ:l'll'rﬁnﬂ' Bhurr- i Bonis
of Ja. per Share, without deduction of Ineome Tax . . A0E.412 0O O
—_—— Bue 4 4 0
Leaving & Balance to carry forward to next Account i i s . w . E955,202 T 1

There having been no settlement with any of the Government Departments in respect of any
of the Company’'s claims arising out of the war or for serviees repdered during the war, no sum
in respect of any of these claims figures in the year’s Accounts

In consequence of unfavourable rates of exchange which obtamed at the end of the year,
considerable aums of money have heen allowed to remain abroad on deposit or invested in Foreign
Government securities. A sum approximating £58,000 has boen debited to Profit and Loss Account,
calculating the rate of exchange on the 31st December, as though the money had been brought
home at that date, and the loss incurred. The losa, however, has not been actuslly incurred,
anid when i the course of time exchanges improve, as no doubt they will do, the sums written
off will figure in & future Balance Sheet as s profit.

Further, a sum of £56,0MM) has been wrntten off, representing depreciation in investmenta in
British and Foreign Government securiiied.

Since the last Ordinary General Meoting, The Right Hon, Lord Herschell, G.C.V.0., has beéen
appointed a Director of the Company. In accordance with Article 74 he retires, and, hr-mp eligible,
offers himsell for re-election,

The IDircctors retiring by rotation are Senatore Guglielmo Marconi, Mr. Henry William  Allen,
and Mr. Alfonso Marconi, who, being eligible, offer themeslves for me-election

The  Auditors, Mousrs, Cooper Hrothers & Co, also retire, and offer themselves for re-
Aot ment.
By Order of the Board,
H. W. CORBY, Secrelary.
MARCONI HOUSE., STRAND, LONDON, W.C.2,

lieh Jeume, 1920,
206

UNIVERSITY OF MICHIGAN



.Ee%.._ﬂ...,.q__zs___.a.cfat:_.__,__.... _EEE.%.E_.EEEE
TR Y00 ¥ SHMHLOMH HHJ000

Auwduwioy oy jo sxoog oyl Ay WMOE BT pUS B o) WaAE st ....__.E..um_n S PUE U IEIIOIUL JND JO00 ] ol
) i..:u___.uﬁui BA| W _.._.__ﬂ_.En__.._.__..f.u Ay PO augE 03 J0 MaLA  CJoaddi U DEEE W lgigXa og B8 os i s .._n_._i_n:.H LI BRI T _mu:..__‘—.._.m LRI
uoinrdo ano uf  cpaimbag eawy em suonppuspdxe pus vonvuuaoul gl g paurmgo aas] ey CcSuwdwod s oo Jegaeg RN B LU LU
Hute)s s RaIad 10 RIOMD] WSy AR om Cumsny ul ppey awd voo) @ pdooxyg cpeosge proy ae ssoeduse)y  pegmsissy Ul saauvgg  puw
Flugtijgaau] eyl jo juwd efuw) v ewoy Woaj SIUN00W PUE UOpUoT] UL sSMOO 8] M joaly SOUM[EE  JAUgE Oyl PPNy Sauy gy

‘SHIATOHIEYHS 3IHL OLl SHOLIANY 3FHL 40 1¥0d43H

1 SOl'IsgE'es B 1 C01'IHE'CH

SIS RIN Y JaFED SSTIIgEIT
pue ‘po -sot pgU6Y siusimysase] pue sauedmony parerdoEsy
Ul ERIENE U0 'Jnp poU 10 pajeD 10U EJUnGeOE o) h-_.-_#-___..— n_._-.
I L 089'%sn’l {uorwsaumma
uuontppy o) o1 slgng)
O o1 BELMSE'T U pumoosy Jad su awed DL O] AU Eg
% 1 ORL'EDF * PavAID) JYINGLY U]

daadil CNVYROVELE I s AHENAIS

o TBAVVEL D AU HANOND

FoE wlwall i 2 ; R HITRE]

MEhlTy JSU]I0 UM G JURRA Y Ut .H.-_._._.n.:.rm-#_

— nOaaY B g Yo uf,
0 pegt] it "1 PUNUI Y SAJaEd}] [BIaUaly o],

pue  preduy  seeuadxy g0 ossessy] o],

¥ R OEVITDLEE BIOJIPaL]) KJpung o],
n e Ry il & e o epyeing sy ol
no0 BEIEE St LUENNLESRE ] MR [ e U Bl TR
Aammpany o aedsas uy __mr_.urwt .E.E.._._ﬂ Ol -
4o RIEGHE Hit 5 UMDYy Wnlalg eamjyg of, =
pE sk Eg'1SE'EF Jo anjes Jvd ¥ 0 + 08I'W0E ———— - e
19 U saURdUIGD) PANWI0ISY U Pl SIS o ¥ Iogwir W o ped Lpaeg zel'zel’l
0 O GEEUG ha o med Aimyg ees'o6
TL O1T &L1'EGE'1 *° Crsjuae g puw siundue]) pagmoosy up saangg Ag —: g6l “Asunuep ¥ Fupousunmos
¢ 61 BHE'EE T ERluaTy udlaso] pus projsuipaiy) uopuo sRuigLg pouad ay) jo joadsas 1 pasmjoap spuap
PUR adnpun g asy) ‘saEnmas] poyeses| uo aanjipuadss) g -lAN] A0 Auo Furjuig saan)g Lawurpag
£ [ Egwtr - v o wecspd seyio ge quulg puv (saoig Fug 0 0 BHIULY] ——————
“pnjaut) putpes] pus pusiug un suonelg aoums] Juo g o0 0 omneg Cpiwed ..nm._._..u BRI DI ] (T
0l € oug'orl - seowd seyio puw wousy) ‘paopsugsiy) ge sAUpIng 00 sHEEsTr o pred Apng csaseny Adwuipan wroges'l
pus Lsamnougy ue] ‘usedos] ployosto] puv ploueag g "fahisw [
T 01 B0'GE e e —
# Z1 110'8 e »e g afud o 3o T T e
¢ £ 120°LE s Tt uogE| 1P OEHI0A, Plosends A I AR
£ &l BEa'Ive o - Lundwo)y ay) 1o Baa3I(y (U0 S P ST e g Tl SN T ELTES RN R TE
Kip Patjida0 B dapur) J0 o)) v joolg S -dajad | dmpediongas g aang
01 8 Ear'ore sjuadopas] umaiog uo amppuads sy -wpnwuny ues Jed §oggotoog
pus seouwpeg Jga] Cwoige] Apung Ay O OEL'EF ° - L T Wowe [F
T 0 gE6'R0H ay Bal NIy Jaumde suve] Adnaod jo saawyg Krweipad H0'0UL'E
SU, e B0 (7 pax1g ‘ejusunpmaan] Ag “paEtioym
B B BED'TID A pudy Ul puw siajuwg 3w ysw) Ag —mde) o
. J L - v 3 ‘P 3

D ‘6161 wqueng k(g UFFHS JONVIVE g

'ILINIT ANVANOD HAVIDITIL SSTTIUIM S.INODUVIN

III'I ~ i
ICHIGAN
I THADS

UNIVERSI



1 L 0z0'%80'l¥ 1 L 03e'vee'ls
1 L zog'ecgd - ol s JUENDAIY JXOU O PeLUV souwTeH o
0 0 ZIFERE °° m WoIU] Jo usnanpap ynoyim aueyg sed sg
10 saraty P20} PUR SIRYY SJUMBJAL] oY) W0 "g1g(
euuass] E[E SJuwpus sead oy Joj WO porndosy of,
0 0 000°LE 3 ** umuwe sad uad sed g jo
@191 Ay W E.E._m silladajalg oy uo 'Gri] ‘dedquuesayT
WIE Auipua JwaX el Jo] puapiay eug pekodosg og
0 ¥ L¥IERI g X wnuue sad quao gad gy jo
) ey R sareyg h...-E—.._.._.ﬂ ey uo ‘gral “Laquuedsy
(g Huipue Jeax eyy Joj) puapiayy peury pesodosg ol
- 0 01 mag'EEl i " g, 0881 *Ravnuage g
‘03z'T ** v sad e o J0j Gouw ﬁnn P h_m;_ Gequeds(] WL duwpua JEay o
9 s1ooctod AR i ra J0] saswyg Awuipa uo yuad Jad g jo pueprayy wuwaup o
8 FI paL'EgF & zid " presdod qyfnosg eouspeg .
0 0 002°Ll ' 0gel ‘Arwnaqay pug pred ‘gigl ‘Jequiscer] g Burpus
—JuNoIIY W0 puw jyos] Ag I8 i) J0] sadRiy aotsdajalg wo Yo Jad ¢ ojo pueptaig of,
P ¥ P . ¥
1D ANMNOJOV NOILFIHdOYddV IE
‘01 & OF0'EEQ1F 01 & OFO'RECIT
¢ Tl GELOFE'T e L ISR AIUMRE 0] PALLIRD GaURjRg o]
8 01 #EL'ZE B 5 L ra i *r saruadxg uonmyg af,
L o1 L¥E'0T  sunyrumg pus Juppping ‘Aeungowpy ‘e jo monmioasdagg o,
1 81 822°1% t+ sesuadxg quaje ] pu seag [eucmmajos] ‘mlre sw] o
. i e ' Fy 8 21 BLL'D¥FT UDIRIGUTIIISY] | RIOIAN]
8 ol gv0'l SOA JOI0 PUW JURLIRAL edwyg ‘Jejruwl], Af pum _”.E__.h :Eulﬂ:n!.._m_n_._._w U™IE 0) UOHNGLIUOY SaLM[ug O
i o am v PRy —.—nlﬂ,_—.m Hﬂ-.ﬂ ._ﬁ
0 0 000'D69 uog) Jo bwig Sa et yot'sy  * P -
F o8 LB6'9FE  muncooy Fuipel] Puw Mg, ‘e mannuo) jo sowepeg Lg ___u..n__E.J ..._.E_u ._.F.un—n_-.__h EE__EE_,H_ fvxsk ‘sey ‘usy o,
PR 3 P ¥ -
) 6161 “1quang i Buipus uoafi sof JNNODIK SSOT ANV LIH0Yd ! AE

‘QALINIT ANVAINOD HAVYDATIAL SSATIVIM SINODUVIN

298



COMPANY REPORTS

Marconi’s Wireless Telegraph Company, Ltd.
REPORT OF THE TWENTY-THIRD ORDINARY GENERAL MEETING.

The Twunt.'jr-third Ordinary General Meeting of
Marconi's Wireless T ph Company, Limited,
was held on June 28th at the Connaught Rooma,
Great Queen Street, Kingeway, W.C. tore 03,
Marconi, G.C.V.0., LL.D., D.Be. (the Chairman of

the Company), ided, and the other Directors
present were Mr. frey C. Isaacs { Deputy Chairman
and Managing Director), Mr. William W?‘Brldﬂald.

C.B.E. [(Joint General Manager), Mr. Maunes A.
Bramsaton, the Right Hon. Lord Herschell, G.C. V.0,
Mr. Alfonso Marconi, Captain H. Riall Bankey, C.B.,
C.B.E., R.E. (retired ), Mr. Sidney 8t. J. Steadman,
and 8ir Charles J. Stewart, K.B.E.

The Secretary (Mr. H. W. Corby, F.C.I.8.) read
the notice convenming the mesting and the Auditors’

s Chairman, who was received with cheéars,
siid : Ladiea and gentlemen, it is with great
pleasures that 1 take the chair at this meeting for
the first time since the general meeting of 1915,
my absenee having been due to circumstances
caused by the war. That great upheaval, which
absorbod so many activities, made it my duty to
place my services unreservedly at the disposal of
my country. I hope, now that I am relieved from
rather important respongibilitiss at the Peace Con-
ference, to be u.tlilu to take up once mn:uu my M‘I‘.i'l.rl';
co-operation with the Company, especi in
to my technical work. (Hear, hear. ) ¥ I rRe

The Balance Sheet.

1 assume you will rove of my waiving the
formality of reading ﬂ;g!: Ra snd Accounta
1 proposse to turn at once to the balance sheet and
profit and loss account, which you have before you,
and will deal with the figures in so far as they may
require comment or explanation. On the dehit
side the authorised capital has become £3,000,000
by the increase in Ordinary Shares of 1,500,000,
The issued capital at the end of the year ranking
for dividends in reepect of the period F review
remaing the same a8 in the preceding year. At the
end of the there had, however, been issued
#0,888 shares, fully paid up, and 1,152,742 shares
partly paid, in respect of which £206,180 4, had
been receivad in part payment of the nominal value
of the shares, and £348,219 158 5d. in respect of
premium. There had been received, further, & sum
of £22,138 in of new shares and miam,
which at the end of the year had not been allotted,
As you will, of course, remember, the capital of the
Company waa increassd in November last by the
creation of 1,500,000 new Ordinary Bhares of £1
each, and in December the new shares were offered,
share for share, Lo the existing shareholders at the

rice of £3 per share. The issue waa well applied for
ah era, and of the 1,473,000 uEd ghares
offerad nearly 1,400,000 have been sllotted. I am
not able to give you the exact figure, as there are
wtill o few questions pending in respect of applica-

tiona received from distant places abroad, com-
munications in regard to which taks a very long
time. The whole of this new share capital ranks for
dividend for the period commencing January lat of
this r. The next items in the balance shest,
gy Bdli:ﬁlpl.}rl. mmd?‘ creditors, and reserve for
o id, and receipta in advance, and
other credit cos,”" call for no special comment.
The ressrve account ahows the increass o
E150,000, which vou authorised to hapllmd to the
eredit of that account at the last Ordinary General
Meoting. This item will be very largely increased
by the transfer in due course of the prémium
received in respect of the new issue.

Turning to the credit side, the cash at bankers
and in hand, largely in consequence of the moneys
which were being received on account of the new
issue, is & substantial sum. 1 do not think any of
the other items, except the last one, require any
explanation. There are, of course, variations in
figurea which neoeasarily arise in the ordinary
conduct of business. The final item,  Shares in
associated companies and patents,”’ is treated in
the same way as usual, that is to say, both shares
and patents figure in our aceount At cost, and in
the note is given their par value, except in cases
where there is no capital denomination ; in such
cases no sum is added to the figure given in the
note. The cost of shares is increased by reason of
our having taken our proportion repressnting &
eonsiderable amount in the inorease the capital
of companies abroad in which we have considerable
interesta and our acquiring shares in other com-
panies to which I shall refer later. In addition, we
purchassd very wvaluable patents. to which we
referred at our last mesating.

Profit and Dividends.

Turning to the Profit and Loss Account, the
balance of contracts, salea, traffic and trading
aceounts amounts to £948.8907 8a. 4d., which is
approximately £180,000 over and above the
preceding ‘s figures. There is, of course, added
to this the sum of £580,000, which was received
as damages for breach of contract. There remains
& balance to be carried forward to Balance Shest
of £1,220.730 12s. 6d. This sum, added to the
balance t forward from the previous vear,
results in the very subsatantial sum of £1,884.520
Ta. 1d,

On the debit side of the appro
there appears £17,500, representing the 7 per cent.
dividend paid on the Freference Shares on February
Ind, and £122,384 18, the interim dividend of
1 per cent. paid on the Ordinary Bhares on the
aame date, and, subject to your approving the
reaclution which we shall submit to you, we propose
to ¥ & finul dividend of 15 per cent. on the
Ordinary Shares, which will absorh £183,547 48, &
final dhividend on the Preference Shares at the rata

priation aceount
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of 15 per cent., which will absorb £37.500, and a
bonus on both Preference and Ordinary Shares of
fm. pér share, in this cnse without deduction of
income tax, requiring £368,412, There would thus
remain & balance to be carried forward to next
sccount of £855,202 Ta. 1d.

I have no doubt these figurea will be regarded
by vou as highly satisfactory—(hear, hear)—and
indicative of the continuous extension of our
business.,

Affillated Undertakings.

Our affiliated companies and companies in which
we hold intereste are also making progress,  The
Marconi International Marine Communieation Com-
pany, Limited, has declared a dividend of 15 per
cent. for the year ending December 31st, 1919, In
other companies situated abroad, in which we are
Inrgely interested, good progreas is being made, and
wntisfactory dividends an heen declared,  The
Amalgamated Wireleas (Australasia ), Limited, paid
a dividend for the yvear ending June 30th, 1818, at
the rate of &6 per cent., being the same as for the
preceding year. The capital of the Wireleas Preas,
Limited, has been inereased to £50,04), and a
dividend of 6 per cent, paid for lnst year, We are,
of course, atill in & position of uncertainty aa regards
our interests in Russia. We have heard nothing,
however, to affect the information which we had
previously received, and of which we informed you
last year, The recopstruction of the Canadian
Company has been completed, and it 8 now in a
financially sound position. The new Managing
Director is showing, as we expected, considerable
ahility and energy. 1 hope when we meet this
time next yvear it may be possible to inelude that
company with the many others which have entered
the list of dividend.paying companies.

It is not expedient for me to speak in much
detail of the many interests which we hold abroad,
and the negotintions whirh are pending. You will
perhaps be Aatisfied if 1 tell you that OETORE s
heing made each year, our interests enlarged and
our organisation extended. The same remark
applies to a considerable extént to many of our
intereats in the British Empire, and accounts in
rubatantial part for the inerease in coat to which
I have previously referred, to the item in our
balance sheet under the heading, ‘' shares in
associaled companies and patents.”
ineluded in the cost of these shares o sum  of
L4807, which at the end of the year had a par
value of approximately £35,000, but we regarnd
the value of thia to he considerably more than the
£248.004) which figures in the books as its cost.

Unsettled Clalms agalnst Government
Departments.

You will have leamed from the Report that
there huving been no settlement with any of the
tiovernment Departments in respect of any of the
{C'ompany's claims arising out of the war or for
aerviced rendered during the war, no sum in reapect
nf nny of these cliims, therefors, figures n the
VERT'E Bronunis, '

The arhitration to which we referred at our
meeting last vear, whiclh had been agreed with the
Admiralty in respect of tlw Lodge Patent, is

There & ¢
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practically concluded : but Lord Moulton, who has
acted as Arhitrator, has not yet delivered his
judgment. We may, however, confidently expect
to hawve this very shortly, and we think there
should then be no reason for any further delay in
coming to an amicable settlement of our claimes
againit the Admiralty, the War Office and the Air
Ministry,

With regard to the services rendered in respect
of which we have a claim pending against the
Post Office, we are still hoping that this alao may
be settled ere long in an amicable way. In this
hope we have stayed our proceedings under our
?rltitim of right. We offered, in December lnst,
ailing an nﬁ&ﬁf-ment with the Postmaster.-Generul,
that we would be satisfied to submit to any member
of the Cabinet an agreed statement of the services
which we have rendered and the costs incurred in
connection with them, and accept the sum which
he would award. We were advised by the Post-
maater-General on May 14th last, that the matter
wiis 8t ill under the conaideration of the Qovernment,
but that he hoped a decision would be arrived at
shortly. [Perhaps we are not too sanguine in
thinking that all these matters may be satisfactorily
disposed of by the end of this year,

Transmission of Messages.

Our wireless telegraph service has heen extended
in many parts of the world, and messages can now
be received by us for transmission to the United
States of America, Ttaly, Canada, Newfoundiand,
Honolulu, Antigua, Jamaica, Trinidad. Barbadoes,
Montserrat. Turks Island, Bermuda, St. Kitts,
Porto Rico, British Guiana, 8t. Lucia, 8t. Croix,

Dominica, 5t. Vinecent, St. Thomas, (irenada.
Tobago, Cuba, British Honduras, Bahamas,
Admiralty Island, Australia, Tasmania, British

New Guinea, ook or Hervey Island, Fanning
leland. Fiji ldands, Marshall Islands, New Hebrides,
New lreland, New Eealand, Norfolk Island, Oeean
Ieland, Samos, Tonga Island, Flinders Island.
King Island, Woodlark Isand, Solomon Islands,
Tahiti. Panama, Colombia, Venezuela. Peru,
Feuador, Chile, Bolivia, Argentine, Faraguay,
Uruguay, Mexico, Bpain, Balearic lslands wnd
Canary Islands. It must not be su d, howeayver,
that these messages are han entirely by
wireless ; it s only so in part, but our service
arrangements enpble us to receive and transmit
meskages to any of theee parta of the world.

We hope that the day is not far distant when
the whalr service will be conducted by means of
wircless telegraphy. We trust aleo soon to be able
to announce many other countries to which wireless
messages can be sent through our svstem, In thas
respect also, howeyver, there are matters upon which
we depend upon Government decisions.  We are
consequently not able to make the rapid progress
we would wiah, but it may be, and we are very

much hoping, that so soon as we are ahle to ]
to a settlerent with the many Government ri-
ments, to which 1 have alrendy referred. the

facilitiea for which we are waiting will also be
forthcoming. You may then look to very rapid
development in n practical commercial way of both
wireless elegraphy amd wireleas telephony,
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The Imperial Wireless Committee.
As vou are aware, no decision has been taken in
of the 1 ial chain of wireleas stations.
In November last, however, the Secrolary of
State for the Colonies, as Chairman of the Imperial
Communications Committes, appointed a Com-
mittee to prepare & complete scheme of Imperial
wireless communications in the light of modern
wireless acience and Imperial needs; to consider
what high-power wireless stations it is desirable
on commercial or strategic grounds that the Empire
should ultimately possess ; to rm estimates of
the capital and annual cost of each station; the
life of the plant and buildings as taken for the
caleulation of depreciation, to include an adequate
allowanes for obsolescence ; Lo examing the pro-
bable amount of traffic and revenus which may be
expectad from each station, and to place the
Atations recommended in their order of u 2
The Committes was com of & number of
techmicial gemtlernen, with Sir Henry Norman aa
Chairman.

1 may safely claim that no company in the world,
or Covernment, as much knowledge or
experience of matters such as the Commitioe wers
asked to conmider as does this Company., We were
the first to conduct a long-distance wirelesa tele.
graph service ; we are the nnl}- onea to hawve
conducted such a service from this country, and
the knowledge, experience and information which
we possess as & rosult of our many years' work is
very valusble to ue, and would be of the highest
value to many others,

Why the Company Declined to Glve Evidence.

We were therefore most regretfully obliged to
decline to give evidence before thia Committes so
long as Sir Henry Norman was Chairman of it.

e could, T think, have taken no other course
having regard to the correspondencs which you
will no doubt remember, some of which has been
published, which Sir Henry Norman conducted
richt up to the outbreak of war. This correspon.-
denece could leave no ble doubt that Sir Henry
Norman was binased againat the Marconi Company.,

Our Managing Director felt obliged to address
a letter to the Prime Minister in which Sir Henry
Morman's evidence in our Courts, and hie letters
to Germany, were quoted side by side, and he pro-
teated against 8ir Henry Norman continuing to
sit as Chairman upon any National Wireless Commit.
tes. [ think you will all agres that he was fully
justified in thia protest, and we may reasonably
asmme that the Pame Minister and other members
of the Government did not differ fram his view ;
&t leasat that ia what one must infer from the letter
which our Managing [rector received, dated
March 3rd last, which you will remember was also
published, but of which T will remind you, It
was written by the Prime Minister's private secre-
tary, and said :—* The Prime Minister desires me
to say that he haa again been considering the matter
which you brought to his notice in a recent letter
and that he has also discussed the matter with
Mr. Bonar Law, 1 am to say that Sir Henry
Norman will not consent to resign his Chairmanship
of the Wireleas Committese. In these circumstances

the Prime Minister has no objection to your publish-
ing the correspondence if wish to do so.”
There can be little doubt that this letter means
that 8ir Henry Norman had been advised to resign
his chairmanship of the Wirelessa Committee, and
one muet assurme that he had refused to do so, and
that thers waa no power to enforee his resignation.
Sir Henry Norman is a Privy Councillor, a baronet,
and a member of Pardiament. His evidence in Court
and his letters to Germany have been published ;
they cannot be reconciled with each other, and he
has not attempted to do so. We shall probahly
hear more of thess matters ore long, for the
of this Committes has now been publithed. We have
not had the advantage of sesing & copy of it, and
knowing nothing more than can be gleaned from the
extracts which appear in this morning’s papers. It
is no doubt no more than & coincidence that the re.
port, although dated May 28th, should be published
on the day :5 our tht'nfﬂuling. I have in the cir-
cumstances no opportunity of considering it with
the pecessary thoroughness which would allow of my
apeaking to you upon it. We may, however, find
another occagion to do so shortly. (Hear, hear.)
The guestion will soon be before Parliament, and
meantime no doubt it is receiving the consideration
of the Cabinet, together with the proposal which
this Company has submitted.

The Marconl Scheme.

We have put forward a scheme under which we
are prepared to erect for our own account and at
our own coat & very complete chain of wirelasa
stations throughout the whole Empire, which will
not cost the country a single penny. Not only that,
but wa have offered that 25 per eent. of the profita
derived from the service, alter making proper pro-
vigion for interest on capital and amortization, £.1II
belong to the State. In the hands of private enter.
prise thia 25 per cent. should represent a very
considerable sum indeed. (Cheers. )

With reference to technical progress, 1 can say
that very considerable advances have been made by
Captain H. J. Round (one of the technical assistants
of the Company) in the practical lication of
what are termed ionic valves, sspecially in regard to
long distance transmission, and also in the efficiency
of the general arrangementa employed at our high.
power stations. The new wvalves have not only

roved their usefulness for long-distance work, but
ﬁm.rn alio considerably inereased the range and prac-
ticability of what are termed medium and short-
distance stations. Many new patents, which |1
consider of value, have n taken out or applied
for, and & new deviee, with which 1 firgt carried out
tests on ships of the [talian Navy, has been con-
aiderably developed by Mr. C. 5. Franklin. By
means of this arrangement the electric waves are
od in & beam in any desired direction only,

instead of being allowed to a8 out in all diree-
tione, The advantages of thia ayatem are obvious,
an it abaolutely prevents stations outaide of a certain
angle being able to receive messages or signals
which are not intended for them, besides greatly
reducing mutual interference. In addition, it is likely
to he of inestimable value to shipa and ahipping as
an aid to navigation during fogs, and in minimiring
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all risks of collision. In order thoroughly to test
this and other similar devicea under the actual
conditions prevailing at aea, I have lately aguipped
an ocean-going yacht with all the necessary appara.-
tus, and, during a recent voyvage to the Mediter-
rancan, the great value of direction-finding ap-
pliances was moat clearly demonatrated. We were
able to navigate safely the veasel in very thick
weather round Cape Finisterre, and other dangerous
coasts, entirely by means of a wireless compass, and
in & MAnner whit.-hlﬂnutd have been utterly im-
possible with the old arrangements. These tests
are being continued and developed, and I foresee
very considerable advances in the practical applica.-
tion of thesse new wmids to navigation. ther
successful tests with a new apparatus applicable
to lighthouses and lightshipa have also been carried
out for the authoritiea at Trinity House.

Wireless Telephony.

Cireat has also been made not only in
wirelesa telegraphy, but in wireless telephony, which
must soon be turned to very considerable commereial
account, both in respect of telephoning without
wires and in the application of our recently-acquired
knowledge to telephones with wires. Practical
application of these new principles has already been
made in America and in Germany. The German
Post Office authorities are applying the latest know-
ledge acquired with regard to wirelesa inventions,
#0 u# to increase tenfold, or more, the capacity
of all their te]cq:ph and telephone lines throughout
the country. ere 18 no doubt that this lead
will probably be followed one day in this and in
other countriea.

It will intereat ahareholders to know that by our
arrangementa we benefit by the principal wireless
organisations of América, France, m.mI1 Germany.
We are in close touch with their research work. and
have the right of use of their patents in most paris
of the world, and a sole licence for the whole of the
British Empire,

Ladies and gentlemon, before concluding, 1 wish
to expresa the appreciation not only of mysell, but
of the Board of Directors, to Mr. Godfrey lsaacs, our
Managing Director (cheera), whose hard and un-
tiring work, and whose zeal for the interests of the
Marconi Companies, which he has so ably managed
for w number of years. have been unsurpassable.
The great ability with which Mr., Isaacs i gifted
has not only enabled him to solve all kinds of
intricate problems connected with the development
and munagement of our world-wide enterprise, but,
in many inatances, it has made it poasible for him
to fureses some of these problems before they have
arisen.  {Cheers, )

I now beg to move, " That the Report of the Three-
tors submitied, together with the annexed statermnent
of the Company’s Accounts at December J3lat,
1918, duly audited, be received., approved, and
adopted.” and I will eall on Mr, Godirey lsaacs to
pecond the motion

Mr.  Godfrey [Isascs on the
Committee's Proposals.

Mr. Godfrey C. Isaacs (Deputy Chairman and
Managing INrector), who was received with cheers,
eaid ;— Ladies and gentlemen, hefore seconding this

Morman
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motion | would like, in the first instance, to thank
our Chairman for the words which he has used a0
complimentary to me, and you alao for the way in
which you have received his observations. 1 had
not contemplated saying very much to you to-day,
a8 I think the ground has been r well covered by
our illustrious Chairman. The pmunlium howavar,
of extracta from the Committes's report seoms to
necrasitate my saying something to you on thot
subject. Mr. Marconi told you that we have only
8o far seen extractsa from that report as they have
appearsd in the moming papers. Just as | was
coming to the meeting 1 had & copy of the Com.
mittes's Report phu:ﬁin my hands, It is, &8 you
s, B very long report, and 1 have not even had
time to read it .5.1 through vet, but I have seen rome
few thinga in it which are interesting, and about
which, parhapa, 1 may even, at this short notics, say
something to you which, I hope, will be of some
interest to you, and perhaps give you a little con-
aolation. 1 am sure you must feel that you want
that consolation after reading thia morning's papera.
{** Hear, hear.” and laughter.) Well, now, first of
all, I want to remind yvou that this Commities is
compossd of &8 number of gentlemen, all of whom are

urely technical, except the Chairman, Sir Henry

orman, and one other member, who is an assistant
pecretary of the Post Office.

Basis of the Report.

The Report, in my view. apart from the technical
information which 1t gives—which 18 very intersst -
ing, and which is highly satisfactory to the Marcom
Company— is one which is obviously guided by the
very clever hand of an experienced Chairman of
Parliamentary Committess, and 1 do not think we
want a very great stretch of imagination to know
how easy it would be to obtain the unanimous sup-
port of & number of technical gentlemen to the views
g0 cleverly put forward in this Report, and which
would appear to technical gentlemen fobe sonatural,
particularly when you bear in mind that all the
subatance which this containg, and upon
which [ might say, it is founded, so far ss the
commercial side of the question is concerned, is
based upon fgures and information whirh were
supplied by the Assistant Secretary of the Post
Office. The Assistant Secretary of the Post Office
in this cese was Mr. F. J. Brown, and I think vou
will agree with me that the evidence and the
immense information which Mr. Brown put before
the Court in July, 1918, necessarily committed him
to the evidence and information which he would
give to this Committes, There were reams of
paper containing figures which were put forward to
endeavoiir to belittle the Marconi claim, which
was before Mr, Justice Lawrence last vear, and thess
figures showed, according to Mr. Brown. that the

ihle serviees of the Imperial stations, had they
F:-rmn constructed, would have resulted in such a
small number of words transmitted and received,
auch #mall pross receipts, that the total value of
the whole contract, had it been carried out, would
not have excesded £47,500,  (Laughter.] Well,
that wa= a matter which, as you konow, was then
vEery fut[:.' threshed out i Cowrt. and the JUI.'IFI.‘
didd not accept Mr. Brown's views : in fact, instead
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of satimating the value of the contract at £47,500, he,
il T remember rightly, puot it approximately at
£1,200,000, which uced to t-day wvalue
brought it down to some £580, I mention thots
fipures only to indieats upon what sort of material
this Report is based. The Report deals with very
much the same figurea as were before the
Court, and [ am imclined to think that, when the
matter is considered a little later by Parlinment,
the fi which will be looked into will ba, per.
haps, very different from the figurea which have
formed the basis of this Report, and which were put
before the Court in 1818,

Technical Side of the Report.

The technical side of the Report is very interest-
ing. I cannot find the reference in the Report
which 1 have received, but 1 will quote from a
moming newspaper. ' The three chief factors of
& eatisfact CCHITH il sorvies are roelisbility,
speed, and cheapness. For this reason the system
of the thermionie valve, which has reveolutionised
wireleas practice in the last five years, ia recom.
mended.” Well, ladiea and gentlomen, if any of
you followed what took place a year ago, you will
remember that the Post Office declared in Court,
before Mr. Justice Lawrence, that the Poulsen
arca which they were then erecting were & moat
efficient and up.to.date service, and that they
would do all that was required, and they regquired
no patent. No Marconi patéemts were required
for tho purposs,  Our evidence waa to the effect that
the Poulsen arcs belonged to the Marconi Company,
but that they wera ohsolete, that wireless telegraphy
had made t strides, and that the thermionic
or jonic valve had superseded the Poulsen arc
Ladies and gentlemen, I think that wasa ridiculed by
the Post Office a year ago. [t is, therefore, some
satisfaction to know to.day that the Committes of
experta who have inguired into this matter declared
that great strides hoad been made during the paat
five years by reason of this thermionic valve. 1
agree that great strides have been made, and I think
that ter atrides are being made daily. I have
peen from the t wufficient to know that they
had very little information of &n up-to-date charae-
ter before them, and it is perfectly natural that they
should have very little up.to.date information,
for the only ple who had that knowledge are
ourselvesn. |(Hear, hear.)

Question of State Ownership.

There is one thing more 1 want to ua.f.;vupﬂn that
point. It is recommended here, quite cleverly, out-
gide the terms of referonce, but just what one would
have ax . that thess stationa should be State-
owned. [tia trus that it is put & little bit cautiously.
On page 16 they say : ** The question of State owner-
ahip versus private ownership of Imperial wireless
communication not coming within the torms of our
referonce, we are restricted in our examination.'
Mot coming within the terma of our reference. 1
agrea, I did not come within the terma of their
reference, but notwithstanding the fact that it does
not come within the terms of their reforence, they
make quite a sirong point of placing before the
Government the great advantages that would
accrue if they were State-owned and controlled

by the Post Office. I think we all know—if this
Imperinl chain of stations were controllad by the
Poet Office—we all know what o great chance for
utility it promises in the near future,

At all events we do know this, that Mr. Brown,
on behalf of the Post Office, in 1919, told the Court
that the service of the Imporial chain of wireless
stations would necessarily be limited, even though
his caleulations were wrong, and ours were right,
because he said, ' If we found that the Imperial
chain of stations did more than what we say, then
we should have to raise the prices of wireless tele.
grams in order to protect the cable companies.™
{Loughter.) That ia the sort of thing we have in
front of us if we are going to have an Imperial
chain of stations controlled and worked by the State
or by the Post Office. 1 do not beliove weare., 1
am vory confident that we are not, notwithstanding
this very ahle Report. (Hear, hear.)

Ownership of Patents.

Lat me assume for & moment, however, that T am
wrong, and that the stationsa are going to be built
by the State, and they are going to be worked and
owned by the State, What 1a our position T They
must have the thermionic valve, the technical com-
mittes says so. Right. They must have it, beaides
a good many other things, but they must have that.
The thermionie valve is controlled by 8 number of
very important master patents. Some of them—
mast of them—are takon out h].r gentlemen in the
Marconi Company ; soma of them—very important
ones—are taken out by very able people in Amoerica,
wnd thers are others equally important which be.
longed to the Germana,  All of us, in Germany, in
Ameries, and here, have devoted ourselvea very
much to this great development in wireleas tele-
graphy, and it is only natural that each should have
discovered something that is of value in connection
with this thermionic valve. Waell, ladies and gentle-
men, the thermionic valve ia coversd by maater

tents taken out in America, Cermany, and
E:.glmd. I do not care which form of thermionic
vialve 15 usad. I do not care whether it 18 American,
whether it ia (German ; or whether it ia English,
because every ong of thesa patents—every one of
thess master patents—is the property for the
whole of the British Empire of the Marcon: Wirelesa
Telegraph Company. That being so, ladies and
gentlemen, where in this Report and in the estimate
of coata does the Committes deal with the 10 per
cent. of the groas receipta to which the Marconi
Company would be entitled, how do they show that
they are going to avoid paying to our Company
10 per cent. of the gross receipts, if they carry
out their own recommendationa ! If we do not
build thess stations we shall be entitled to & very
substantial royalty, and I do not see how that
royvalty can be anything different from what the
Government itaelf found fair a few years ago.
What wasa fair and proper then, I think they would
ba obliged to pay us in future, assuming that they
have rocourse to the recommendation of this
Committes. I fear nothing at all from this Report,
and when I have had more time to study it, and
have had the assistance which 1 shall receive
from others in connection with the Report, I ho
that we shall be able to disposs of many of tE:
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things which, appearing as they do as extracta in
the morning Press, must be very alarming to many
of you, but, I sssure you, were not alarming to ua.
{Hear, hear.) I think I have said all 1 need say upon
this subject at the moment. You may ba parfectly
certain that we shall not sit still. I will now con-
clude by seconding the resolution which has been
submitted to you, and 1 and the Chairman will
resorve to ourselves the poesibility of answering
any gquestions which touch on the commercial aide
of the Company which you may wish to put.

Shareholders’ Views on the Committee's
Report.

The Hono. D. O'Brien.—It occura to me that
the Shareholders might care to follow the suggeation
that 1 to make, assmauming it s one which
wm the approval of the Board. It is this:
that Report and Account should be adopted,
but that the meeting should be adjourned to receive
st & later date a considered comment by the Board
on the Report of the Wireleas Committes, which
has just been handed out. If that is o
that meets with the views of the Board, I shall
be glad to propose it. It might be desirsble, and
give an opportunity to the of commenting
on this doeument.

Mr. Godirey Isaacs.—I quite reciate the
suggestion made by Mr. 0'Brien, but 1 think that
it would be & matter beat laft to the discretion of
the Board. (Hear, hear.) We do not know what
iA going to happém in the immeédiate future. We
might fix & meeting when it might be very incon-
venient to us to come here and discuss the matter
at all. YWhen the time is ripe, then, I think, you
may rely upon it, if there is any utility in it, that
the Board will convene a mesting, [(Cheers )

The Hon. D. O'Brien.—Am [ out of order in
making any remarks in connection with the import-
ance of these contracts ' We, ss Bhareholders,
should not lay too much emphasia on the importance
of the econtract this Committes The
total amount of the contract ia £1.250,000. We
may well be disappointed that a much larger
acheme is not which would have involved
& very large contract, possibly to the Marconi
Company or other commercial undertaking, but
the value of the business which it is proposed that
the Government should transact is a contract to
the value of £1,250,000. Now, Fmt-lamm., let me
put it to you in this way, u.uuummhf that that con-
tract had been placed with the Marconi Wireleas
Company, and assuming there had been a net prafit
of 10 per cent. on that contract, the profit to the
Wireless Company would ba £120,000 for two
years, or £80,0{0 a year for two years. Gentlemen,
if you look at the total amount of the sales in

of eontracts and other business in the profit
and loas account, you will see that it amounta this
year to just under & million pounds. This single
contract would show a profit to this Company of
only one-ninth of its present sales and contracts
Consoquently the contracts in itesli amounts to a
very small part of our yearly eamings. It will
possibly offer the Government a good opportunit
of eeeing that if the money is expended they wi
have to come back at a later date to the Marconi
Company for a more satisfactory serviee. At any
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rata, we need not throw our shares away owing to
the prospective lofs of such & small profit which
bears such & emall relationship to the total turnover
of the Company. (Cheers.)

Criticism of Government Control.

Mr. Godfrey Isaacs.—Upon the queation of the
#iza of the contract, I might tell you that the oeti-
mates made here are perhaps just as erroneocus o
the figurea u which the whole estimated receipta
under thia ac should be received are based, and
I think that when this matter is inguired into
further that will be so self-svident that the figures
of costs here will at once be put aside by Parliament,
and probably members of Parliament will be able
to appreciate why they were put at so low a figure.
I do not think there is much dispoaition in the
country to-day to approve of any expenditure by
the country which can be avoided. (Hear, hear.)

* I think we have had enough of that for a very

lnngldtima, I think the only chance that thers
would be of Pardiament acceding to any erxmuch.
ture might be in the case of the figures put before
it being very small and insignificant, and, therefors,
perhaps, worth while. e itern of £1,200,000
which it is estimated this work would cost is,
I should say unhesitatingly, absolutely abeurd,
and I say that, speaking with all the ﬁnn-lud;gg
which we, aa the Marconi Wireleas Company,
possees as to what this sort of thing means I
will remind you that we started building two stations
under the old Imperial contract, one of them in
Oxford and the other in Egypt, and after the expen-
diture of & few hundred thousand pounds the work
Was . It waa then takon up by the Post
Dffice, and the first thing they did, for those two
stations alone, was to go to Pariament and ask
for supplementary estimates of, 1 think, £280,000
to carry on these two stationa. Well, they are not
built yet; t were goi to be opened o ]

time lr.gu. I:rul:'fhuy hmi::lﬁt been completed ;Tt;
and it will surprise me very much indeed if that
L£280,000 completes the construction of those two
stations. 1 vary much doubt it, and if it doss com-
plete them, they will, I think, have to go to Parlia-
ment for a further supplementary estimate to pull
them down again, for they built with the old arcs
which this Committes saym won't do, they must
have the thermionic valve. [Laughter and cheers. )

Attitude of Sir Henry Morman.

Mr. A. Lyle Samuel .—I1 venture to think, in thia
and representative body of Shareholders, that

one of the most pleasant things that the Chairman
has said in his speech was the tribute which he
paid to our Managing Diirector, Mr. Godfrey Isanca
{Hear, hoar.) Not merely has Mr. Godirey Issace
been confronted with the ordinary kind of diffi-
oulties in managing & large commercial concern,
but he has had to fight principalities and powers of
darkness which he ought not to have to do. In
other words, he has not been given a sguare deal,
and 1 should like to inform him, for his own con-
polation, that he heas the entire confidence of the
Shareholders of the Marconi Company, who feel that
they are under a debt of great gratitude to him for
the splendid way in which he has managed the
affairs of the Company. (Cheers.) 1 should like
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to aay one word abouat the Report which, as Mr.
laaace has said, most cesually appeared this mom-
ing, on the day of our meeting. There was one
thing in that port very clear to me—namaly,
that the decision of the Chairman of the Committes
was that, in no circumstances, should the Marconi
Company have the contract. I believe that
waa the underlying conviction and intention of the
Chairman from the very irini The Commuittes
have published a Report which, I hope, will intorest
taxpayers, because you will notice ia to be a
sustained loss of about £40,000 odd & year for
-url:i.:?. but they hope and believe that, after 10
years of State management, that loss may disappear.
Laoghter.) Here is an alternative offer to them
which, without meising any fresh ital on
behalfi of the State—and Eul'nm knowa the State
has ramed enough capital, for whatever purposes,
good or bad—here s our offer, by which thers wi
be no charge to the Exchequer whatever, but there
will be & net annual revenue in redief of taxea. 1
have no great opinion of Government Departmenta
either for capacity, or even, I will go #o far as to
way, for commercial integrity. 1 am sorry to say
it, but I have had considerable experience with
reference to certain large contracts, and if this waa
mlﬁlprupnn.ta occasion, 1 could tell you how diffi-
cult 1 have found it to contend with Government
Departments for the t twalve yeoars, The satis-
faction we have at this moment is that they have
decided to adopt the scheme which originally was
put belfore them 12 years ago, but it was put before
them in order to meet a certain state of circum--
stances, and thoy have now decided to t it
en bloc. Having régard to the new conditions,
however, the whole thing would be riectly
ridiculous and & source of great expenditure to
the taxpayer. That is how these things are done,
and 1 only rose to say that I did not think any
Shareholder ought to take seriously this Report,
or to fear it. As one gentleman says, he is mot
going to throw his sharee away ;: but I can asfure
you that, il anybody is going to throw thees shares
away, 1 venture to think that there will be a great
many poople very happy to recaive them, As
I said in my opening remarks, I merely rose to ex.
reess the great confidence we have in Mr. Godfrey

and I trust that this confidence will be
shared by the meeting.

Mr. Barnes.—I should like to know if there is
any information you can give us about the American
Company. BSome of us have not received certificates
with regard to those we sent away, and I did not
catch what you said with regard to what the Ameri-
can Company is doing. We were lad to understand
there would be something coming from the
American Government—{rom the original Company
—and they would get some sharos in the new
Company, Last year it was mentionsd that the
Preference Bhares would be dealt with, and placed
in the same position as the Ordinary Shares. 1 take
it that the new sharea will reap benefit of any
bonusss that are declared.

Mr. Godfrey Isaacs.-—-With regard to the
American y all the information was given
at the lagt meeting we held, and circulara have been
issuad by the American Company which should have

REPORTS

provided the Shareholders with all information they
mq;:::; If there is anything more that you want
to . if you will apply to the office of the Com.
pmrllmmthul-d;gumhn-hiﬂhawryglnd
to give you, the information. With régard to the
Preferermoe Shares we told you at the last General
Meating that we ho to put forward a proposal
undar Erhi-l:h the Prﬁfm:fﬂhm mightphu Con-
verted into Ordinary Sharea,. Wo have given that
matter s great deal of consideration, but we find that
there are too many technieal difficulties in the way.
I do not think that it ia an Bﬂl{'l thing to do, and
I cannot recommend doing it. ith regard to the
new shares, You have quite correctly understood that
in any further bonua declared the new shares will
gﬂﬁpﬁm. In tle:hay icipate f\ﬂ;vmmg
now onwards, after paymmen this divi-
dend and bonus
The resclution was then put to the meeting, and
carried unanimously,

The IMvidend Resclutlons.

Mr. Godfrey Isaacs.—Ladies and gentlemen,—
I have to moye ;-—

* That & final dividend of 15 per
3a. per share, leas income tax, upon the 1,223,848
Ordinary Shares numbered 1 to 500,000 and 750,001
to 1,473,648, inclusive, be and the same is hereby
declared for the year ended 3lst December, 1019 ;

* Thet s final dividend of 15 per eent., egual to
du. per share, less income-tax, upon the Cumulative
Participating Preference Bharea be and the same in
heraby declared for the year ended 31st Decernber,
1919 ;

* That & bonus of &a, per share, without deduction
of income-tax, u the above mentioned Ordinary
and Preference Shares ba and the same ia hereby
declared for the year ended 3lst December, 1819 ;

* That the ssid dividends and bonus be payable on
the 3lat July, 18920, to Shareholders registered on
the books of the Company at the 2lat June, 1920,
and to holders of Bhare Warranta to bearer.”

The Right Hon. Lord Herschell, G.C.¥V.0.—1
haﬁht: pocond the -motion.

resclution was carried unanimously.

Captain H. Riall Sankey, C.B., C.B.E., R.E.
—I beg to move :—

* That the Right Hon. Lord Herschell, G.C. V.0,
the Director retinng in sccordance with Articls 74,
be re-elected a Director of the Company."

* That Senatore Guglielmoe Marconi, Mr. Henry
William Alleri, and Mr. Alfonso Marconi, the Direc-
tors retiring in accordance with Article 81, bo re.
elected Directors of the Com ;5

Sir Charles Stewart, K.B.E.—1 have great
pleasure in seconding that motion.

The resclution waa carried unanimously.

Mr. W. H. Christian.— I have much pleasurs in
moving * That Messta. Cooper Brothers and Co. Le
re-glected auditors for the ensuing year, and that
their remuperation for auditing the accounts to
December 31at, 1919, be B0 guineas.'

Mr. Arthur Hudson, KE.C.—1 have much plea-
sure in seconding that resolution For once I am &
harrister who does not stick to his text ; 1 want to
eiy how much 1 thank the Chairman and Mr.
Godfrey Isasca for the full and frank reporta they

cent., equal to
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have given us as to the outlook of the Directors in
relation to this Réport which has just been issued.
Ie t that when we read the pa i i
wn Eid feel perhapa a little depreased, but for m
after a moment's ion, 1 was
not going to loss faith in this Company, whose
fortunea | have followed for many years. I began
to take an intersst in the Marconi shares when they
eould be purchased at & price of something over £7.
I follo them through their various vicissitudes
when sometimes the outlook was rather depressing,.
I think I purchassd a good many of the shares
when they were aa low as 1§, and I atill went on
buying until I bought some, just before the last
issne, at nearly 6. do hope that not only the
Shareholders here presemt, but the great body of

-

mattar,
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from the Chairmanship of this Committes in view
of the prévious history of his relationship to the
Company. It is, of course, very difficult for one
person to lay down & moral line of conduct for
another. Still, however, my nal opinion is that
it would have been wise for Bir Henry Norman to
have retired, and I think the R which has just
been issued would have been of much ter value
if he had done so, (Cheers.) I very ¥ second
the resolution.

The resolution wes carried unanimouosly.

The Chalrman.—I think that completes our
business, and I thank you wvery much for your
attendance,

Mr. Arthur Hudson, K.C.—Before the meeting

tes, I am sure everyone would like to pass a
}mlanlmmklmﬂwhﬂ:?mmm I. and
or giving us 8o much information. If everyone
lp;ruﬂ.,,ﬂ?shupu they will show it in the wsual way.
{Cheers. )

The Chalrman.—Thank you very much.

The proceadings then terminated.

THE IMPERIAL WIRELESS COMMITTEE
(1919-1920).

The Report of this Committee, published just as we go to press, and which can be obtained
ﬁ"#m HM. Etﬂt:'unn] Office, price 6d. net, contams the fiﬂﬂﬂrﬁtg recommendations :

1. That s scheme of 1 i8] wireleas commumni-
cations be established connecting the communities
of the Empire by geographical stepe of about 2,000
miles sach, as indicated on the accompanying map.

2. That the wireless system employed be that
involving the generation of radio-telegraphic energy
by thermionic valves.
3. That the service of communication botwesn
Lm.ﬁa]_:l and Cairo by Poulsen arcs, lhurﬂ;r to be in
ration by the Post Office, be the first link in the
chain of communication with the British eom-
muumitiea in Affca, and that this commumication be
continued by & valve station near Nairobi, in East
Africe, and by the alteration of the ex-German
station at Windhuk to a valve station, to complete
the connection with the Union of South Alrica.

4. That for communication with India, the Far
East and Australia, valve stations be erected in
England, near Cairo, at Poona (or other Indian
atation), st Singapore, at Hong Kong, and in
Agmatralin at Port IE:rmn or i

f. That similar communicationa be eatablished
by wvalve stations between England and Canada,
subject to decision in conference between the
Imperial and Canadian Governmenta.

6, That the stations be planned by & Wiroleas
Commission of about four members, as herein
described, whose functions would probably ceass

with the completion of the stations, and that the
conatruction of the stations be entrusted to the
Engineering Department of the General Post Office
and the co i Dominion wsnd Indian
authorities, according to the plans furmished by the
Wirelsss Cormmission.

Wea find :(—

l. That an Imperial wireleas scheme established
in this manner would afford reliable, expeditious
and economical communication for commercial,
social and press throughout the Empire,
and that it would meet sssential Imperial atrategic
ro U Emeren e

2, That estimates of revenue and expenditure
indicate an initial annual loss, alter paying interest
at G4 per cemt. on capital, and allowing for com.
plete amortization of buildings and plant within a

roper period, of about £100,000, divided as shown
wroen Imperial Government and the other
Governments concerned, but that (o) this loss,
which was to be may ressonably be
regarded as likely to decrease annually, until after
ten years the service will show a t; (b) the
ayatem mcommended is bably moat econo.
mical that will produce the resulta required, and at
the same time be in sccord with present wireless
u;:_:nm and futurse m'ﬁll:uu develo nte ; and [¢)
the small tam is igible in compari
with the Impepl?i,:lﬁryheneﬂu lﬂ:ﬂg-;nnhrmd parin
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FERThIEHTL\'
THE ELECTRIC SPARK

By Puiuir R. Coumsey, B.5c., A.M.LE.E.

Vou. VIIIL [q.zm

VERYONE 15 familiar with the
electric spark in one form or another.
The lightning flash is but a huge
spark, often some miles in length, but
nevertheless of exactly similar nature

to those we can produce in the laboratory by

ordinary electrical apparatus. The thenr].r
of thunderstorms, and
of the precise mode
of formation of the
lightning discharge,
need not be discussed
here, but it will be
sufficient for our pur-
pose to consider what
causes give rise to the
production of electric
sparks, what is their
nature and the pro-
perties of such dis-
charges.

If we take two
metal spheres, mount
them upon insulating supports some inches
apart and then connect them to some conveni-
ent source of electric voltage of which we can
vary the magnitude, we may observe a definite
series of phenomena as the applied volage is
gradually raised. At first there is no apparent
change, but later a point will be reached at
which first one and then both of the balls
will become surrounded by a bluish luminosity.
This is parn::ularlv noticeable when the size
of the balls is fairly small compared with
their distance apart. A further small increase

An eleciric apark, showing the irregular paths
Jollowed by the discharge.*

of voltage and the luminosity spreads out into
the space between the balls, in the form of
irregular streamers. This.is known as the
“Brush" discharge—so called from its appear-
ance (Fig. 1). Finally,with any further voltage
applied to the spheres a disruptive discharge
or spark fashes over between the electrodes,
To form a visual
conception of the
processes taking place
which lead up to this
breakdown we may
picture to ourselves
the gradual piling up
of the electrons on
one of the metal
spheres forming the
electrodes of the spark
gap we have been con-
sidering. When we
increase the wvoltage
between the two
spheres, what we are
really doing is adding electrons to one sphere
and talnnfj :hem away from the other, We
do not maintain a b-l'l.'ad'lr How of electrons
into’ one sphere and out of the other,
since before the wvisible discharge 15 set up
there is no appreciable current fow across
the gap, but for each increase of voltage we
add a few electrons to one sphere and remove
the corresponding number from the other.

* This phr_rl wraph, and also Fig. 1, were taken in
the Testing Dept of the Dubilier Condenser Co,, Ltd,
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The increase of the number of free elec-
trons on one sphere is equivalent to an
increase of its negative potential, while the
removal of electrons from the other leaves
the atoms of the metal constituting that
sphere in the form of positively charged ions.

The electrons on the one sphere are
attracted to the positively charged ions on
the other across the intervening space, but
the dielectric strength of the air between
resists their passage across the gap. When
finally the electric stress in the air becomes so
great that breakdown commences, the elec-
trons leave the surface of the negatively
charged sphere with considerable velocity,

Fig. 1. Brush Discharge,

and, in doing so, strike against and break up
the molecules of the air, thus ionising them
and in consequence making the air conduc-
tive. It is this bombardment of the gas
molecules by the rapidly-moving electrons
that gives rise to the luminosity round the
spark ball. When the balls are separated by a
distance of several times their diameters, the
electric stress i1s most concentrated near the
surface of the electrodes and, consequently,
breakdown commences at these points. “The
ionised layer—and the glow—spreads out
round the ball (or wire) until the diameter
of the outside of this gaseous conductor
becomes sufficiently great for the electric
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Fig. 2. Resistances of aparks between | em,
diameter spheres,
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stress at its periphery to fall to a value below
the breakdown strength of the air. The
remainder of the space between the electrodes
therefore remains dark and no discharge
passes right across,

This explains why no glow discharges are
usually observed with short spark gaps, when
the length is lm than the diameter of the
spark balls, as in those cases the electric stress
is almost uniform right across the space, 50
that when breakdown once commences it
extends right across and a spark passes.

The luminosity, then, of the spark is due
mainly to ionisation and heating by electronic
bombardment of the gas molecules, and is not
due to any great extent to the electrodes
themselves, or to the material of which they
are constructed. This forms one of the dis-
tinguishing features between sparks and arcs.

From a wireless pm'nt of view the great
feature of a spark is its suddennm—partlcu-
larly in the case of short sparks in which, as
we have seen, the breakdown when it starts is
complete and not gradual—and the facility
that it gives us of suddenly closing a previously
open circuit by a path of comparatively low
resistance, thus cnahllng us easily to set up
oscillations in the circuit connected across the
gap. Curves showing the resistance of spark
gaps of varying lengths are shown in Fig. 2.

It was discovered in 1842 by Professor
Henry that when a charged Leyden jar was
suddenly discharged through a path of low
resistance, the discharge current was no longer
in one direction only, but oscillated back-
wards and forwards first in one direction and
then in the other. An oscillatory current of
such a type is capable of setting up electro-
magnetic waves in the aether as was shown
by Hertz® using very simple apparatus,

In many modern wireless transmitters
spark gaps are still used to discharge a charged
condenser through a coil possessing inductance
so that powerful oscillations are set up. The
great feature of the spark gap for this purpose
is that, until breakdown occurs, the gap is an
* Beo earlier afticle * The .Diac'twnry of Electro.

magneotic Waves,"” Wireless World, 8, pp. 73-75,

May lst, 1920,

almost perfect insulator, and therefore does
not hinder the charging up of the condenser
to a high voltage from the supply transformer
or other source ; but as soon as the voltage
reaches the critical value, breakdown occurs
and the spark forms a momentary low
resistance path for the oscillations.

The oscillatory nature of such a spark—
which, to the eye, is a perfectly steady pheno-
menon while it lasts— may be shown up by
examining the spark in a rotating mirror
driven round at a sufficiently high rate of
speed. Were the spark perfectly continuous
we should see a uniform band of light in the
mirror ; but, instead, we see a number of

bright dots spaced at regular intervals from

Fig. 3. Photographs of cscillatory sparks.*

one another, these being the successive break-
downs of the gap corresponding to each
successive half-wave of the oscillation. Two
typical photographs showing this feature are
given in Fig. 3, and in them the successive
discharges may be clearly seen.

The number of such discharges that occur
before the spark dies out and the condenser is
recharged depends upon the decrement of the
oscillation circuit—that is, upon the rate at
which the successive amplitudes of the
umllamr'.r alternations decrease. This quan-
tity is influenced greatly by the resistance in
the circuit (the frequency and inductance
being other determining factors), but is also
dependent to some extent upon the material
of the electrodes (see curves in Fig. 2) and
upon the form given to the spark gap.

= 1:"I‘|.rlll1i.:ﬂlu'|l'hﬁ_ kindly supplied from Marconi's
Wireless Telegraph Co 's Worka.
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THE STORY OF THE TELEPHONE.
PAST, PRESENT AND FUTURE.,
By WiLLtam D. Owex, A M.LE.E.

LEXANDER GRAHAM BELL,
the inventor of the telephone,
was a ocotsman. From his
earliest days he was influenced
by his environment to study the

problems of speech and hearing. His father,
Alexander Melville Bell, was the inventor of
a system of " visible speech™ designed to
assist deaf-and-dumb mutes. His grandfather
taught the laws of speech in London Univer-
sity.

}Il:t is said that the conception of the idea
that led up to the invention of the telephone
took place during a triangular conversation
with Sir Charles Wheatstone and Alexander
J. Ellis at the Philological Society of London
in 1869, but owing to Bell's lack of electrical
knowledge, the early experiments were not
very encouraging.

Some time afterwards Bell was appointed
Professor of Vocal Physiology at Boston
University, U.5.A., where he met Professor
Joseph Henry, the great American physicist,
whose name is associated with the unit of
inductance.

When Henry saw the crude models he -

realised that Bell was on the verge of an
epoch-making discovery and encouraged him
to go ahead with his experiments, even if it
meant taking up the study of electricity from
the beginning. In 1870 success crowned
Bell's efforts and the. telephone was born,

Bell's first telephone in no way resembles
that which still bears his name, in fact it is
precisely because of its differences that it is
worthy of our attention.

A telephone has two distinct functions ; it
has to rcspnnd mechanically to minute
variations in the strength of the electric
current passing through it, and it has to pro-
duce sound-waves corresponding to such
variations. At first these two operations
were separate and distinct as will be seen from
the following brief description of an early

model. Some time elapsed before Bell took
the next logical step in constructing the
vibrating member of suitable proportions to
produce the sound-wave direct.

The first articulating telephone consisted
of a stout wooden frame carrying an electro- -
magnet which acted upon a flat steel reed.
One end of this reed was fixed to the centre
of a crude diaphragm of goldbeater’s skin
stretched like a drumhead attached to the
base as shown in Fig. 1.

Fig. 1.

Beill's Firat Telephone, 1876,

A hole cut in the base served as an orifice
to allow the sound-waves to pass to or from
the diaph a

This model was exhibited at the Centennial
Exposition in Philadelphia in 1876, where it
attracted the attention of Sir William Thomp-
son (Lord Kelvin) who was one of the judges
of the electrical exhibits. Kelvin was so
enthusiastic over the invention that he brought
the model to England and exhibited it before
the British Association, introducing Bell as
the inventor.

ﬁc-r:nrdmg to the Times . —

Queen Victorin expressesd a desdre
A wire was therefore put

to talk by telephone.
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ul:l from a Downing Street office to the City house
of Sir Thomas Biddulph. For an hour or longer
Her Majesty talked and listoned by telephone to
Misa Kate Field, Miss Fiold sang athleen
Mavourneen,' and the Queen thanked her by

telephone, sayi she was *immensel leased,'
She mngmtui‘rlm Bell himself, who wup resent,
and asked if ghe might be permitted to buy the
two tale whereupon Bell presented her with
a pair done in ivory,”

It must be admitted that Bell did not have
the field entirely to himself. As far back as
1861 Philip Reis exhibited at Frankfurt a
simple electro-magnetic device with which he
was able to reproduce musical notes. Al-
though he came surprisingly near to inventing
the telephone nothing came of his investiga-
tions.

Elisha Gray was also working on the
problem contemporaneously with Bell, in fact
Gray filed particulars of his telephone on the
very day that Bell deposited his specifications
and drawing.

Thomas A. Edison was also interested in
the problem of the reproduction of sound by
electrical means. Figs. 2 and 3 show
Edison’s first telephone, now in the possession
of the writer. This was on somewhat
different lines from Bell's inasmuch as the
transmitter and the receiver were separate
units. These were described in the Enelizh
Mechani: as far back as 1877 in the following
erms —

h TR the transmitting instrument consists .

of an electro-magnet, or magneto-slectric inducstor,
supported by or attached to a short pillar. In
front of this electro-magnet is fixed a vertical brass
ring. or what would perhaps be better understood
a8 a short tube with & strong fixed collar at one end,

Fig. 2. Edison's Telephone Transmitier, 1877,

TELEPHONE

Edison's Telephone Recerver, 1877,
and a movable collar connected by screws to the

Fig. 3.

fixed eollar, as shown. To the movable collar is
attached a dinphragm of goldbeater’s akin or other
suitable matenal, which is drawn to the required
tension by the three screws. In the centre of the
membrane or disphragm is & piece of soft iron,
oblong in shape, and so placed as to play close to
but not actuslly to touch, the poles of the electro-
magnet whenever the membrane is Put into & state
of movement, The ends of the wire forming the
coils are to two binding serews in the usual
way, and the transmitting instrument is thus
connected to the line wire and thence to the
receiver.

“In its simplest form the latter consists of a
piece of soft iron tube with a thin and flexible
shest-iron armature held in position by a screw.
The interior containg & vertical bar electro-magnet
which, under the infuence of the current, atiracts
tha thin armaturs which ia thus set in vibration,
and as the iron tube surrounding the magnet forms
u resonating box. the vibrations become sufficiently
sonorous to enable articulate sounds to be dis-
tinguished,™

The concluding sentence of the article in

question is worthy of note :—

W, . . Wonderful as the invention has
ghown itself to be, it may be fairly assumed that
it has scarcely reached its full development.™

The writer of this assumption probably
lived to see the amazing development of the
telephone which for many years has been a
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vital necessity of our daily lives. In America
there is scarcely a home without its telephone,
but Great Britin is yet a long way from that
stage, in fact our telephone system is probably
the worst in ‘the civilised world. Anyone
who has travelled on the Continent or in
America will appreciate the force of this
statement. This is due almost entirely to
the extraordi decision of the Postal
Authorities at that time, that the telephone
was “a species of telegraph,” and as such,
infringed the Government monopoly under
the Telegraph Act of 1869.

When stud}rlng the question of the tele-
phone from the point of view of its application
to Wireless Telegraphy, it is well to bear in
mind that a receiver designed for articulate
speech is not necessarily suitable for the
reception of wireless signals.

The first essential of a wireless receiver is
a very strong magnetic field. This is because
the pull on the diaphragm varies as the square
of the intensity of the magnetic field acting
upon it, and the strength of audible signals
may be regarded for all practical purposes as
being proportional to the movement of the
diaphragm ; therefore it follows that the paul/
must vary as much as possible.

Let x represent the strength of the field
due to the permanent magnet, and y the
strength of the field due to the signals. Then
the pull on the diaphragm will be (x+4y)?
when the signals produce a magnetic field of
the same polarity as the permanent magn
and (x—y)® when the magnetic field of the
received signals opposes that of the permanent
magnets. [he difference between these two
values is 4xy which may be taken to represent
the difference tn the pull on the diaphragm

If the electro-magnet has a soft iron core
with no residual magnetism the difference
will be between zero and y*, and as y is an
exceedingly small quantity, on account of the
small magnitude of the received signals, y
will be small also. On the other hand 4xy
is a comparatively large value owing to the
inclusion of x, the strength of the permanent
magnet. Thus it is seen that the efficiency
of a receiver is proportional—within certain

THE WIRELESS WORLD

limits—to the strength of its nent
magnet. Unfortunately the of dia-
phragm best suited to the production of sound
waves has such a small mass in the magnetic
circuit that it becomes saturated by but a
small proportion of the available ﬂux, thus
discounting to some extent the benefit of the
strong permanent magnet.

Apparently this was the trouble . that
S. G. Brown had in mind when he designed
the “ reed " telephone receiver (Fig. 4). In
principle this phune is the same as Bell's first
model (Fig. 1), but in detail it presents a
striking contrast.

]
T O
Fig. 4. 8. G. Brown's Tele
(a) Exiernal Case. (b) Magnet Core. (c) Mogne!
Coils. (d) Steel Reed. (o) Adjusting Screws.
(f) Diaphragm. (g) Porchment Ring. (h) Earpiece.

It would appear that the design of the
wireless receiver has not received the attention
that so important a matter deserves, or perhaps
it is that investigators have tackled the problem
with lack of imagination. ‘There seems to be
a great m]uctan{:e to break away from pre-
cedent, to * improve ™ existing types instead
of designing new ones. Frequently one sees
wireless receivers on the market with glaring
errors in design, for example, the high-resist-
ance "phone very popular in the States a few
years ago, with pole pieces quite §* long.
Evidently the idea was to wind as much wire
as possible, quite oblivious of the fact thart it
is not the length of wire but the mumber of
turns that determines the efficiency of the
receiver, all other factors being the same.
By reducing the width of the magnet the same
length of wire could be made to produce at
least 50 per cent. more turns with a corres-
ponding increase in eficiency.

iy 2
\"-.'-."-\"'-'3-"""‘-"‘?7‘"-'.-. ¥

Receiver.
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At present the aim apparently is to obtain
resonance between the natural frequency of
the diaphragm and the frequency of the
spark which produces the signals. When one
considers the variety of “notes™ heard in
the "phones it would appear obvious that this
is impracticable. Even if it were obtainable
it can scarcely be considered desirable, for.it
involves a diaphra as litle damped as
possible and this has a tendency to make fast
signals run together. At twenty words per
minute the letter * H" takes about half a
second to send, during which time the dia-
phragm has to give four distinct sets of vibrations
with a period of inactivity between each,
With an undamped diaphragm the vibrations
would probably continue right through the

intervals with the result that the sender
would probably be blamed for careless forma-
tion. This seems to be perfectly obvious,
yvet the writer has seen a suggestion put
forward in all seriousness for a wireless
receiver on the lines of a frequency-meter
with vibrators of different frequencies ar-
ranged as in Fig. 5, the idea being to provide
resonant systems fur a wide range of spark
frequencies.

The only modern receiver that can make
any claim to originality in design is the Grant
Receiver introduced a short time ago by a
firm in Cleveland, Ohio. Instead of mount-
ing the mechanism on the headband in the

Fig. b.

STORY OF THE TELEPHONE.

usual way, the designer has placed all working
parts in a substantial dome-shaped case which
rests on the operating bench. A flexible
tubing terminating in an extremely light
headband conducts the sound waves to the
operator’s ears (Fig. 6). The limitations of

Fig. 6. The Grant Receiver.

size and weight of magnets no longer obtain,
consequently they are of generous propor-
tions, ‘and may be moved in relation to the
diaphragm by means of a milled knob on the
of the instrument. Incidentally, the
Aexible tube,being a non-conductor, safeguards
the operatoragainst shock by accidental contact
with transmitters, The writer has not had an
opportunity of verifying the maker’s claims
and would suggest that the subject is one
suitable for co ndence in these columns.
It may be that the Grant Receiver is the
forerunner of a new type of "phone for wireless
use, indeed it must be admitted that it possesses
many attractive features. One advantage
that should appeal very much to the wireless
worker is the delicacy with which the air-gap
can be adjusted without the possibility of
alteration during use.
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NOTES AND NEWS

Information for Amateurs.—In order that
the amateor may pursue hiz work with interssat
and sdvantage it i almost sesential that he should

relinble information rding the high-
m:ullnnu of the world, :I?EEiymrn used, the
wavelengths and the times ol working, together
with keys to any special codes transmitted, as in
the cass of weather reporta and time ulgnalu
Since the commencement of the present volume
the Wireltas World has made s special effort to
gather together a8 much of this sort of date as

ible, and we believe that the various

we have published have been found very welcome.
Nevertheless, we have discovered that in some
inatances our figured have become obeolete almost
a8 soon &8 they were published on account of the
fact that changes, particularly of transmission
timed in the cass of commercial stationsa, are alwayas
occurring. Now, whilst we are only too glad to
aasiat our readers in overy possible way, we feol
that they can help themselves and others by
noting any important nhﬂngﬁla in the routine of
woll-known stations and making them known as
widely as possible,

Tha International Burésu at Berne gives, as is
well known, the kind of information of which we
wnte, but some time & before it e available
to our rendars. We shall continua to publish useful
lista from time to time, but shall have something to
may on this matter at the next Conference of Wire
Hocieties.

Summer Lectures In Wireless Telegraphy.—
At the Central Technical School, Byrom Streect,
Liverpool, on Thursday, July 1st, the last of &
sories of lectures on ** Wireleas Telegraphy ™ w
given by Dr. Richardson. These addresses have
proved very interesting and instructive, and after
the last lecture the students were invited to
inspect the school wireleas outfit and were much
intereated in the various apparatus on view. The
party had also the pleasure of hearing & musical
wirelosa concert. At the close of the proceedings a
hearty vote of thanks was accorded to D, Richard-
son for the very able manner in which he had
delivered the wvarious lectures and conducted
the numerous experiments. This was pro by
Mr. 8. Frith, the Hon. Secretary of the Liverpool
Wireloas Association, and seconded by Mr, A, P.
Whittle, and suitably responded to.

Flying Officer E. A. Turnbull, Royal Air
Force, was married to Miss Florence Guy, of
Forest Hill, London, at the British Consulate,
Caire, on June Sth. This officer has served with
wireless telegraphy sections in the Royal Enginsers
and R.AF. since the commencement of the war,
and was for a short perisd acting as Assistant
Secrotary to the Wirelesa Society of London shortly
after its formation.

Statlonary Waves on Wires.—With respect
to the article by Mr. Philip R. Coursey on thia
subject, published in our ssue of June 26th, Dr,
J. A. Fleming, F.R.8., asks us to state that the
discovery of the wiea of Neon as a detector of
oacillatory fields waa made and patented by him
in 1804 [Pat. No 13730A, 1904), and " that »
careful experimental study of stationury waves on

;Eirl.l wires was given by him in the Philosophical
agarine for October, 1904, and roduced mm hia
soveral books on wireless tele v." Headers
who wish to study the subject may be glad to have
these references.

New Radio-Telegraph Scheme of French
Government.—The Posts and Telegraphs Depart -
ment of the French Government is now
upon the development of & great wireless system
to release the pressure on the British cabls system.
In addition, & comprehensive has been
drawn up in agreement with tm Colonial Ministry
for the eatablishment of wireless services between
the French Colonies and the Mother Country. The
%hapmi acheme will be divided into four sections.

frst, siming &t providing communication
betwean ehips at sea and coastal stations, is a.lrmd
wur]n utufautunly, but further extensions wi
The second ssction will bp uwsed to
mm:'lt-um regular communieation with the moun-
tainous regions, which, owing to the weight of
snow invariably bringing down the wirea, are out
of communication during the winter. The coastal
gystem will ensurs communication between France
and islands round the coast; it is hoped to also
link up Algeria with Parns. The third, or Franco-
European aystemn, 8 already started, wireleas
;meurfhmtﬂm having dhaan rtahl.inh&d hﬁj:r}.l'm

BY Wi ungary, and it is hoped to = ¥
upayn up communication with Belgrade aiso,

The station at La Dous, near Lyons, which is
uging the Poulssn system, and has for some time

t been maintaining communication with the
t'laal-&d States, will shortly be available for the
transmission of commereial , and the new
station at Croix d'Hine, near B n-ﬂ.'u.:n:. 18 lilkawrjse
intended for commercial communication with
Tuckerton, New Jersev. The fourth section covers
the Imhlng up of the French Colonies, including

n, Moumea and Tahiti, with France. Stations
with a transmitting range of 7,500 miles will be
erectod at Paris, Baigon and Tehiti. Less powerful
stations of about 4,300 miles range will be con-
structed at Jiboutio, Antananarivo, Moumea and
Martinique. Smaller stations will link up the
French Poaseasions in Africe, connecting Martinique
with French Guines and Saigon with Fondicherry.
The Ministry of War has al.rudzlp; begun the con-
struction of stations in the F Congo, Antana-
narivo and Saigon.

Commercial Applicatlon of Wireless Tele-
graphy. —I"hn Public Servics Company of North
llinoia is installing wireless telography at ita Blue
laland and Jolliet stations. As the crow flies the
intervening distancs is about 25 miles. The wireless
system will have a radius of about 100 rmiles, and
will e used chiefly durmng those times that the
metallic telephone lines are out of service, due to
weather or other causes.

Luxemburg Wireless.—A receiving wirnloss
telegraph station will shortly bo erected by the Btate
at Luxembury, with the u{rjMI of receiving daily
French official time and meteorological information.
No law, fixing conditions under which wireless
apparatus may be installed is yet in existence
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although & fair number of amateurs are in possession
of receiving apparatus.

Tha Grand Duchéd of Luxemburg has not yet
adhered to the London Radiotelegraphie Conwven-
tion, but it has, however, made & declaration to
the International Buresu in accordance with
Article 48 of the Radiotelegraphic Rules.

Norwegian Wireless Amateurs.—To gain
ission for the erection of amateur or experi-
mental wireless stations within the borders of
Norway would seemn to be no easy matter. Corres.
pondence we have recently received from amateurs
in Norway pointa out in deprecation the Govern-
ment's refusal to sanction the installing of experi-
mental wirelesa stations, and, though through not
kniowing the true facts of the circomstances, we are
naturally reluctant to voice an opinion, it would
spom  to us that some restricted arrangement
mmilar to that existing in England could possibly
ve arrivad at. The difficulty may be due to the
neceasity of revision of the whole amateur position,
a necessity which has been brought home to almost
overy Government in the world, and if there should
be sufficient enthusiasts in Norway, we would
augyeat that they combine together in an endeavour
to induce the authorities to grant more [resdom.
Though we do not consider that we have by any
means the maximum of conceasiona in this country,
wo must cortainly consider our lot far happier than
that of the Norwegian amateur,

A Wireless Hound.—In & ng the principles
of wireless to control a Ia.mfﬁlrﬂigla, Hp:' E.piF,
Glavin, of New York, has invented a machine he
calla & “ Wireleas Hound."” Thia strange craft is
driven by an electric motor : it has four wheels,
one in front, which does the steering, two wheels
which torn freely on & fixed axle, and a centre
driving wheal. The motor is mounted on 8 pivoted
frame so that ita weight is brought to bear on a
rubber-faced pulley pressing down on the driving
wheel, Storage batteries fumish the current for
the motor a8 well aa for other purposss.

Wireless Telephony and Congress.—Wiraleas
talephony was used us & moans to gather information
for Congreas st Washin it the hearinga of the
Army Appropnation Bill before the House of
Military Affaira Committee. This records the first
nse of the wirelesa telephone for such a purpose.

Wireless in China.—A rmeinforeed concrete
mast, 164 feet in height, has been erected on the
Great Wall of China for the use of the American
Navy. The erection of the mast is associated with
the deathsa of an American engineer and four

i an accident with the derricke having
unfortunataly occurred.

Wireless Telephony In Ireland.—As a result
of the unhappy state of affaira in Ireland and the
consequent interruption of the telephone and
teleyraph eystams, the Government has decided on
an extensive*uss of wireless telephony.

Navy Yards and Wirelesa Telephony.—In
order to expedite conversation between incoming
and outgoing vessels, & wireless telephone has been
installed st the Charlestown navy yard (U3 A.)
In this way commanding officers of vemsels desiring
to speak to the officisls of the yard will eliminate

the time loet in wirelosa telegraphy—aa little as that
ioes may be—by the more convenient use of the
wireleas telophone.

Trans-Atlantic Wireless.—The Radio Corpora.
tion of America has inaugurated a high-spead duplex
wire service between stations at Marion and
Chatham, Mass., and the stations at Stavanger and
Naerobe, Norway.

The American Academy of Arts and Sclences
has awarded the Rumford premium to Dr. Irving
Langmuir for his ressarch in thermionic and allied
phenomena.

Royal Observatory Wireless Station.—About
40 poople accepted the official invitation to vimit
the Rowval Obeervatory on June 5th. A special
attraction waa the wireless room, where a few were
enabled to hear signals from distant of the
world. Bignals were readily received from Paria,
Nauven, Annapolis, Lyons and Daren. The principal
uss of the observatory's installation appears to ba
& comparison of the exart time as computed at
Greanwich with that determined at Paries and
elsawhere.

Wireless and the Stage.—A further illustra-
tion of how wireless telegraphy has imposed iteelf
on our daily lives was demonstrated in the .
duction of " The Ruined Lady,” Miss
Lynd, at the Comedy Theatre. producer,
Mr. John Cromwell, was obl to sail for Neow
York on the moming of the day arranged for the
opening performance, and was therefore unable to
be present at the play's first night. A full ascount
of the performance was, however, wireleased to
him immediately after the curtain fell, the mossage
reaching him early the next moming, when the
ship was well at sea. Cortain modificationa in:kl;:

ay, Bugpeated the newspapers, were
Fl' . to Hr.hyﬂ‘rnmwull. 'illr]kfn, on the ocean
aa he was, called for a rehearsal, when his criticismns
on the first night's performance were read to the
Company. )

Wireless Plctures.—Some years ago a Cerman
acientiat, Professor Korn, invented a deviee for
the telegraphic tranemission of pictures, which
roquired costly, complicated and wvery fine ap.
paratus. It is now said that Mr. T. H. Anderson,
s Danish watchmaker, has invented & method by
which he ia able to transmit pictures by the ordinary
telegraph wire or by wireless to any distance, Upon
obtaining from the Danish Telegraph Department
permission to demonstrate his invention by using
two of the State's wireless stations, Mr. Anderson
was able to tranamit a picture of a young woman
from the wireless station at Bloavandshuk to the
wiraleas station at Lyngby, near Copenhagen. The
young inventor declares that the tranamission of
pictures requires the same time as the transmission
of an ordinary m e of 100 words; the trans-
mission, we presume, being by hand manipulation.
Experte add that, with further development, it
will be possible with great accuracy and without
great expenss Lo transmit even very complicated
pictures, producing the various colours which they
COmtain,
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A SIMPLE

WIRELESS TELEPHONE SET.

By G. G. Braxe, A M.LE.E.

N Ordinary General Meeting was

held on Tuesday, June 29th, at

8 p.m., in the Lecture Hall of

the Royal Society of Arts, John

Street, Adelphi, W.C., the Pre-

sident, Mr. A. A. Campbell Swinton, F.R.5,,
occupying the chair,

The Minutes of the previous meeting were
read and confirmed.

The Chalrman ;: I have to announce that the
Committes have elsoted Brigadier-General Sir
Capel Holden, K.C.B., F.R.8., a Vice.Preaident of
the Society. Goeneral Holden is a very old worker
in ojectrical mattors ; he i now reverting to work
of that kind and I am sure he will be a great ac-
quisition to the Society. There are seven new
mombera for ballot; the pa have been dis-
tributed and will be collec at the closs of the
mooting. I will now esll upon Mr. G. G. Blake
to read his paper upon Wireless Telephony.

In bringing this paper before you this
evening 1 feel, metaphorically speaking, very
much like the proverbial little boy * teaching
his grandmother to suck eggs.” If the experts
present, who in this case represent the grand-
mother, ‘will kindly use a grandmother's
forbearance and allow me to describe the
simple apparatus you see upon the lecture
table, I hope that I may be able, at any rate,
to supply the amateur portion of my audience
with some useful constructional details of a
small portable wireless telephone set.

We have made up two transmitters, and
in the case of the one before you, which
I will call Set A (see Fig. 1), the inductance |
is wound with 140 turns of No. 26 c.c, wire
on a cylinder 2} inches in diameter. The
middle of this inductance is connected to the
negative side of the filament battery B
(6 volts). One end is connected to earth and
the other to aenal, and [ have connected the
microphone between the aerial end of the
inductance and the 37th urn.

16

Here I may be able to give a useful word
to anyone who wishes to make up one of
these sets, The exact position on the induct-
ance will depend upon the resistance of the
particular microphone used and the simplest
method of arriving at this is to connect up
the set temporarily, placing a watch in front
of the microphone. Next tune up a receiving
set or wavemeter, and * listen in" for the
ticking of the watch, trying various positions
on the inductance I until the loudest ticks
are obtined in the receiver.

L=

UL LsL L
2L
Fig. 1.
The key K in Fig. 1 is used for C.W,
transmission. VWhen the set is used for

telephony it is removed and replaced by a
plug which permanently closes the plate
circuit. C is a variable condenser about
0-0005 mfd. ; it consists of seven fixed
zinc plates, 2 inches in diameter, and six
movable plates, 1§ inches in diameter ; these
plates are arranged so as to be as near as
possible, having an air-space of less than
1/16-in.

‘This condenser and inductance, when used
in conjunction with a |2-foot aerial, similar
to those we are using this evening, gives us a



THE WIRELESS SOCIETY OF LONDON

range of wavelengths varying from 300 to
700 metres, . By the addition of a small fixed
capacity about 0-00025 mfd., which can be
placed in parallel with C by means of a small
switch 5L, the wavelengths can be increased,
if desired, up to about 1,100 metres. This
condenser C consists of two sheets of tinfoil,
1}-in. wide, one on each side of a sheet of
mica, 2 mils thick, and overlapping to a
distance of 2 inches. This [ think completes
the description of Set A,

A word or two are now required with
regard to the construction of the Set B, with
which we are proposing to transmit music to
this room from a gramophone in another part
of the building. The connections and
dimensions are similar to those already
described ; but in this case the aerial and
earth are connected to an inductively-coupled
circuit, consisting of an inductance I' (105
turns of No. 26 c.c. wire on a cylinder 1§
inches in diameter) and a variable condenser
(2, as shown in dotted lines in Fig. 1, instead
of being connected to inductance I.

Fig. 2 is a photograph of transmitting
Set A, which is contained in a small wooden
case 6-in. by 3-in. by 5-in. No other apparatus
is needed, except the high and low tension
batteries (60 and 6 volts respectively).

Fig 2

*
-

Fig. 3 is a radiograph of the Set A, which
gives some idea of the sizes of the various
parts and how they are arranged in the case.
The lettering corresponds exactly with that in
Fig. 1.

El;‘ig. 3da is a photograph of transmitting
Set B : after the lecture I will have it brought
into this room for inspection.

I will now describe the little set which
[ am using for reception. Fig. 4 is a diagram
of connections. The tuning inductance is
wound in the form of a small hank, having
a mean diameter of 2} inches, with l]ﬂ turns
of No. 28 c.c. wire, with tappings for units
and tens, a small condenser C! (made up of
two sheets of foil }-in. wide, one on each side
of a sheet of mica 2 mils thick and over-
lapping 1 inch) is connected across the ends
of the inductance. ‘The units end of the
inductance is earthed and the other end is
connected to the aerial.

" The aerial is connected to the grid of the

valve through a small condenser C (one sheet
of foil §-in. wide each side of a sheet of
mica 2 mils thick, overlapping 1 inch).
Across this condenser is shunted a grid leak
resistance of about 80,000 ohms. This
consists of a strip of ordinary notepaper
}-in. wide, soaked in Indian ink; after
being pl;u:ed in position it is ad_]uited to the
best resistance by making a pencil line en
one or both sides of the paper. For protection
this is placed in a glass tube.

The plate P of the valve is connected to
one end of a reactance coil R (300 turns of
No. 40 d.c.c. wire) wound in the form of.a
hank, having a mean diameter of 2 inches. It
is arranged on the end of an ebonite arm, so
that the coupling between it and the tuning
coil can be varied. Its other end is connected
in series with a telephone (high resistanle
type) and a high tension battery of 60 volts,
of which the negative terminal is earthed.

The filament is heated by a 6-volt accumu-
lator, the positive terminal of which s earthed.
R? is a variable resistance made of 5 feet of
No. 28 nickel-chrome wire, wound on a
slate pencil. C? and C® are two small con-
densers, either of which can be placed across
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Fig, X

the telephones and high tension battery when
required. C? has seventeen sheets each way,
§-in. by 1-in., separated by mica sheets 2 mils
thick. C? has ten sheets each way.

This little set will give signals on a 12-foot
indoor aerial up to wavelengths of about
1,100 metres.  Wireless telephony from
Croydon and Hounslow come in quite
audibly at Richmond on such an indoor
aerial

Fig. 5 is an X-ray photograph of the
receiving set; the lettering corresponds
exactly to Fig. 4, and it gives an idea of the
relative sizes and grouping of the coils, etc.,
with relation to the valve. Note that the
reactance coil R 1s now swung to its position
of loosest coupling. When the coupling is
tight it (the reactance coil) lies immediately
behind the tuning coil and almost touching it.

Fig. 6 is a photograph of the receiving set
in its case, 9-in, by 6-in. by 23-in., when the
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lid 15 closed. The whole of the apparatus is
mounted upon the underside of the ebonite
sheet upon which the studs, switches, etc,
are fitted, so that, should it get out of order,
the whole of the working parts, including the
valve socket, come away from the case
bodily, and thus it becomes a very simple
matter to Carry out repairs,

Fig. 4.

In order to make the telephone audible to
everyone in the room [ have connected the
receiving set to a 4-valve (transformer-
coupled) amplifier and a loud speaking tele-
phone. In another room in this building we
have, as already stated, a transmitting ser
similar to that upon the table before you, and
I will now ask Mr Bonella by its aid to
transmit a little music to us from a gramo-
phone, and if all goes well 1 think you should
also be able to hear the ticking of a warch
placed against the microphone.

While we are waiting [ may just mention
a simple way we have found for climinating
the noises which are heard sn often when
amplifying. We find that if a small leaky
condenser is placed in series between the

receiving set and the amplifier, the noises
are very much reduced, without appreciably
reducing the signals or specch strength We
are using such a condenser in series with the
amplifier this evening,

Fig. 7 illustrates a simple method I have
used with success as a potentiometer for
obtaining H.T. from the direct current
mains, instead of using batteries, It is hased
upon an instraument for supplying direct
current at any voltage for medical purposes,
which has recently been put on the market
by the Medical Supply Association.

A and B are two carbon electrodes bedded
.in plaster of Paris in the bottom of a glass jar,
each having a terminal at its upper end, Two
other carbon rods C and D, also fitted with
terminals, hang downwards from fixings in a
movable lid L. The jar is three parts hlled
with tap water. The electric light mains are
connected to terminals A and B, the leads
passing through a hole in the lid L, and a
16-candle-power carbon filament lamp is
placed in the circuit, as shown in diagram,

When C and D are at right angles to A
and B the voltage at C and D is zero; by
rotating the lid, thereby bringing C nearer to
A, and D to B, the voltage gradually rises,
and can be fixed at any desired value.

We find that this arrangement efficiently
chokes out the noises from the generating
station and works as well as batteries. If
bigger currents are needed, a larger lamp can
be substituted. Of course, when this method
is used with the transmitting set A, it is
necessary to place a condenser of fairly large
capacity between the earth and the lower end
of the inductance. A 1-microfarad condenser
answers the purpose.

If with so simple an apparatus results such
as | have shown are attained, may we not
confidently look forward in the near future
to a much wider use of wireless telephony ?
I foresee a time when it may be the general
custom for us to receive our daily news in
the mornings, while breakfasting, by wireless
telephone.  With a’small frame aerial, an
amplifier and loud-speaking telephone, we

may hear our news from powerful telephone
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stations. I see no reason why photographonic
records could not be taken of public speeches,
important lectures, etc., by making use of a
Ruhmer Photographophone (Fig. 8), invented
in 1900, so well described in Dr. Erskine
Murray’s book on wireless telephony, and with
which [ am at present carrying out experiments
with a view to future developments. In this
connection | should not omit to mention
the name of Dr. Rankine, who has been and
I believe still 1s, carrying out similar experi-
ments in this country.

All public platforms could be fitted with a
number of microphones, much as they are
now for the electrophone. These microphones
would be used to control a speaking arc A,
or manometric flame, the light from which is
focussed upon a moving strip of photographic
film F. When developed this film would be
of uneven density, corresponding accurately to
the variations in the intensity of the light
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from the arc as controlled by the voice. The
nlm could then be sent to the wireless trans-
mitting station, where it would be passed in
front of a steady source of light (as shown in
the diagram for Ruhmer's reproducer), and
the variations of light intensity produced by it
would be focussed upon a selenium cell. The
corresponding  current  variations  passing
through this cell could then be amplified
by a series of thermionic valves, and used to
modulate the radiations from the aerial of a
transmitting station. 5o that not only would
people hear the news but they would hear
the af.'l.'u:ﬂ speeches delivered word for word
in the voices of the original speakers. Such

otographonic records “should be far more
reliable than shorthand notes,

To carry this dream one step further, we
could imagine all the speeches from, say, the
Houses of Parliament, transmitted on one
fixed wavelength, and other fixed wavelengths
allotted to other important institutions, so
that, as one sits at breakfast, one could rurn
a switch on to a stud marked ** Houses of
Farlinment," “ Albert Hall,” etc., and select
that portion of yesterday's news one wished to
hear. Should such a system become universal
(which one may be permitted to doubt)
1 fnrescca ::rnr.- when a room is set apart in
such an institution as this, where photo-
graphonic records of important lectures which
have been delivered during the week in all
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[ Top.}) Ruhmet's Photographophone Recorder,

{ Bottowm ) Rubimer's Photogra phophone Re producer.,

parts of the world, are re-delivered, either by
wireless from transmitting stations, or bv
reproduction directly from the film by using
a selenium cell, amphher and loud-speaking
telephone, etc., in the lecture room. This,
together with a cinematographic reproduction
of experiments given at the lecture, synchro-
nized with the speech film, should give a
maost lifelike representation,

It also occurs to me that Ruhmer’s photo-
"mphmm recorder could be employed at a
receiving station to take down tcltphumf
messages or Morse signals in place of a Morse
inker or siphon recorder. It might even be
used in line telephony o record relephunic
messazes on ordinary 'l:t'lE'PhﬂHE' circuits,

‘The synchronization of the phnmgraphnmi_
film with the cinematographic film opens up
zreat possibilities to film producers. It would
enable plavs to be reproduced, not only in
dumb show, as at present, but with words
alsn. The nearest approach to this at present
15, 1 believe, the svnchronization of the
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cinematographic film with the gramophone.
One objection to this arrangement is the small
size of the records; a photographic film
could, of course, be of any desired length.
Quite recently the Case Research Labora-
tory, of New York, has placed upon the
market the " Thalofide ™ cell. It is claimed
that the electrical resistance of this new cell
is reduced by 50 per cent. on exposure to a
ligh.t of 0-06 of a foot-candle, from a tungsten
filament source, and that irs nse and

recovery is more rapid than is the case with
a selenium cell.

If what they claim for it is true, the use of
this cell in place of selenium should bring my
dreams a good deal mearer to realization.
I fear that so many ideas have crept into this
paper that an apology is needed for having so
far departed from my original subject. Before
I sit down | would like to thank Mr. Bonella
for his very valuable help in making up the
greater part of the apparatus which we have
used this evening.

DISCUSSION.

The Chairman : 1 should think, pentlemen.
we had better have the discussion on this paper
first. bocause that which we are going to have from
Admiral Jackson in a few minutes = on a different
pubject ; 8o I will ask if anybody would like to
pay anything upon this very interesting paper.
I would like to say myself that 1 think the experi-
ments have been extraordinarily suceessful ;  the
speech waa really very good indeed, and the amall.
neas of the apparatus does not detract from ite
being apparently exceedingly offective. [ wounld
like mysell to msk the reader of the paper if he
would explain a littla further his deviee for pre-
venting amplifiers from crackling. [ think that
is & valuable invention. The amplificrs [ hove sll
make the most dreadful noises, 1 did not gquite
follow his explanation ; if he could put it down
on the hlackboard, | think perhiaps it would be
more easily underatood, 1 woulid ask if anvhaody
would like to say anything ?

Mr. Phillp R. Coursey, B.5c.: [ rhink the
Socicty is very fortunate in having this excellent
description of the simple apparatus that has been
explained to ua this evening ¢ | am suire we are all
very much indebted to the nuthor for giving it to us.
I note that he uses what ix practically a resistance.
modulation of the transmitted current in the aeral ;
I should like to ask if he has tricd any ot her methods,
wich A4 & microphone in the grid circuit, or coupled
to it, snd whether bie finds this method better.
It 1= wsually reckoned that for amall WETH,
resistance-modulation of the aerial s really the
most efficient, and that grid modulation may often
lead to some distortion of the speech.

WIRELESS WORLD

It ia eertainly very interesting to have an appara-
tus of this kind using such a small open serial.
ae distinet from the frame serials which are more
familiar to one for indoor working. [ do not know
if the author haa tried it, but perhiapa this sort of
aerial is better than & frame senal for short distance
work. The use of a capacity in parallel with the
transmitting and receiving inductances when the
acrial is small, is not so efficient as when the aerial
ig tuned in the vsual manner with inductance only,
or when a frame is used : but probably the author
can give us the results of hie experiments on that
point. 1 do not know whether it has been noticed,
but General Squier has recently described some
experimenta carried out at the Signal Corps Labora -
tories in the United States, using practically open
helices - - ** resonance coils ™ he ca them — for
reception. 1t isstated that they ean be used indoors.
The arrangement is practically a long selencid
wound with fine wire; it is tuned by sliding a
metal hand along it and connecti it with the
firet grid of the receiving amplifier. The descrip-
tion was in the Jowurnal of the Fronklin Instilufe s
short time ago,” and it was stated’ that very good
results were obtained, not only for ordinary recep.
tioii, but also for directional reception. The
arrangement gives not merelys the p}:"nr of the
incoming signal but also the absolute direction,
which is an sdvantage over the frame aerial. That
port of receiver, if practical for indoor working, may
be of great value for experimental work.

Huos the author tried any comparisons between
the use of the type of inductance described as
hank-wound compared with ordinary plain winding
Of rourse, as far as the effective remistance y
the lumped winding generally has higher resistance,
and in that respeet 13 not 50 effivient,. When vou
have only a small power to deal with efficiency is
rather an importapt point. [ did not notice in
the paper any mention os to the range of the sets ;
perhaps no toat has been made how far they woulid
curry, but it would be rather intereating if we could
be told something about that. " A short time ago
Dir. A, (. Rankine showed his selenium cell arrange-
ment at one of the Phymical Society’s meetings.
He had a short film there with just & word or 80 on
it that gave quite n good reproduction in the tele.
phone, but it was generally thought that such a
photographic method would be too expensive for
extensive use, and in all probability. if the author’s
dreams ever corme true, it may be more sconomical
to employ some form of dictaphone recorder
instesd of the photographic one.

The Chairman : Would anyvone else hike to
make some remarks ¥

Mr. C. B. Kersting : 1 should like to ask the
author whether the mall set here could be applied
to medical use, 80 g8 to enable us to hear the beating
of the heart or the working of the lungs ¥ I have
triedd an apparatus which was not sueerssful. [ do
pot know whether in view of the fuct that the
appamtus shown gives such good results with the
benting of o watch it might be successful in the
directivn I have suggested *

= Fowerverr! I'.rlr the Frankiin ,Flmi'r'lhlh‘, lﬂ-ﬂ, Pp- ME-T!".
June, 1920,
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Mr. J. Scott-Taggart, A.M.I.LE.E. : With regard
to the last speaker's remarks ; [ have been working
on somewhat similar lines, not in connection with
wiroloss telophony, but in connection with the use
of o micro in conjunction with & three.valve
amplifier for indicating the beating of the heart
and similar organic motions. I have found it
of conaiderable walue, and in consultation with
medical men [ have found that the use of an
amplifier and microphone in this connection ie
capable of giving very good results and indicating
various wealmessea and faulte in the organic
character of such functions.

There are one or two points that T would like
to raise in connection with the wireless telephony
set which we have seen to-night. The method of
modulation apparently de both on the varia.
tion of the amount of current radiated, and alsg on
the varation of wavelongth; and it is capable
of being used on powers up to I should say about
100 watts with copsiderable efficiency. On higher
powers than this 1 think we should have to look
for & more suitable method of modulation.

1 was very interssted indeed in the pho
takem by X-raye. [ think the uut-l‘lsl: ::E;:FE

tilated on using this very interesting method
of finding the interior of wireless sets, and I can
imagine Mr. Blake occupying a great deal of his
time by studying commercial seta by X-rays at
night in his private room. (Lesughter.) In the
future it will obviousaly be useless trying to seal
up the commercial ssta placed on the market.

In connection with the receiver there are one or
two points in which he might improve it. For
example he statea his grid leak ia BO,000 ohms ;
personally T do not think a resistance of this value
would ba any better than simply sliminating it.
It is wsual in the case of modern valves to use o
resistance somewhere in the neighbourhood of
14 megohms to 3 megohms, and it is suggestod
if that were &g probably better resulta would be
obtained. In his cirouit he shows a couple of con.
densers acroas the telophone receivers and plate
battery. There does not seem Lo be any particular
need for a couple of condensers; one would be
quite sufficient, with capacity about 0-008 micro.
farnds. No doubt, as this paper is intended for
amateurs, the less condonsers the bettor, The same
remark might almost apply to the condenser which
he places across the aserial tuning inductance,
though poasibly as thia ia to gain extra wavelength
it undoubtedly would lessen the efficiency of the
receiver, particularly when an ordinary serial was
used for reception,

The form of potentiometer which we saw to-night
in extremely interesting, and will no doubt appeal
to amateurs in genernl, not only for the apecific
purpoee which he pointed out, but for general work
where & t-'mmgt-;r ia required. 1 WHII:I"IJII:I BUggest
that instead of wsing plain water a dilute solution
of copper sulphate would probably be more service.
able, Eartim::lnl}' as there would not be the bubbling
tha* he speaks of.

Mr. L. F. Fogarty, A.M.LLE.E.: [ should
like to say a few words in connection with the
last remarks of Mr. Seott-Taggart relative to the use
of copper sulphate, 1 did some experiments with
wimilar things years ago, and I think he would find

many disadvantages from wsing anything alse but
plain water. In the first place you get lnﬁﬂptlitinu
of copper on one of the carbon electrodes and if
at any time should reverse the thi

a bac E.H.i‘?.wltiti. to hmﬂiﬂmﬁm
work as amplifiers you had far better stick to plain
water, il necessary adding a little acid. In the
majority of cases the use of plain water would be
far better than to introduce anything in the nature
of copper sulphate or other metallic solutions.

Mr. J. Scott-Taggart : In suggesting the use
of copper sulphate I also t using copper
wires, not carbon rods, and in tEat. case I do not
think the remarks of the last speaker would apply.
Moreover, anything in the nature of polarisation
in & receiver is obvioualy most undesirable, particu-
larly i!nll-lm ifiers are bﬂinn.‘ilmd. 80, if we use

ate with r BNy Ty
g ssliiats WUl upue debioie, suy s
gnd [ think my suggestion might be worthy of
contideration on this ground.

The Chalrman ; Before calling upon the author
to ly T might point out that snother 'lrl.E of
recording sounds, and one that has not
meéntioned to-night, i by means of Poulsen's
telegraphone. The method is extremely effective
and consista of magnetising a steel wire. The wire
runs between the poles of a very small magnet,
through which the microphone current passes
It is & wonderful machine. and gives a most beautiful
and clear articulation. | remember hearing one
in Copenhagen fifteen years ago, and it was the
best articulation I have ever heard on any kind of
instrument—elearer than any telephone, even a
microphone telephone. On  an  ordinary Beall
telephone, talking into the receiver, it gives a
clearer articulation than the microphone trans.
mitter. The only difficulty of the telegraphone
was that it was rather faint. 11 it could be combined
with an amplifier 80 aa to increase the wvolume
of sound it might work better. You eould record
an enormous amount of speech in & very amall
ail;:e. because it i only very ne wire that is used—
about No. 28 or something of that order. 1 have
never ssen one of these instruments Tn this country,
and 1 do not think that many of them have boon
made. 1 will now call upon the suthor to reply.

Mr. G. G. Blake : | think the first thing I
was naked was by Mr. Campbell Swinton about the
emall condenser that we had for stopping the am-
plifier from oscillating. It ia a small condenser
with one sheet of mica about twice the size of &
postage stamp and a piece of foil on each side.
It is connected in series with the lead to the grid
of the amplifier, an extra pair of telephones being
connected across the telephona terminals of the
receiver in the usual manner, as il no amplifier
were in use.

The Chalrman : In some makes of amplifiers
they put condensers across the transformers.

Mr. G. G. Blake : Thia 18 not across. Then
you spoke sbout the other method of recording,
the Pouleen method. 1 have heard of it but never
seen it. 1 had no idea the thing was really so
practical. It seemsa to me that it 18 & better way
than with the selenium ecell, and well worth ex-

perimeénting with.
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The Chalrman : It is vastly simpler.

Mr. Blake: It is vaatly simpler, yea Mr.
Coursey asked & few questions about the micro-
phone in the grid circuit—had I trisd it in the grid
circuit aa aa in the plats cirenit T I have tried
it in many different positions; but I have found
the best position for this particular little ser,
using such a small power, is where I put it after

-alwrunﬂn ing with a great many different positions.
ithro;:nﬁtut.huuriﬂ.winundwnr ing with

one of these littls tranamitters that we got quite
a8 good results with & wire twelve feet long or even
anly six feet long as from & more elaborate frame
gerial. We can pick up Hounslow comfortably
with that set with a twelve {oot indoor aerial.
1 have not trisd to get any outalde stations with a
frame aerial, though I have tried it with this little
aet. I have not tried the helix method of tuning,
it sounds very interesting ; if there waa time and
Mr. Coursey could give us a disgram of that it
would be perhapa helpfal.

With to thia hank method of winding,
we have tned it for transmission, and it was pretty
hopeless, but for tion it seems good. The
loss is 8o emall that you do not notice it if you wind
out the same amount of wire in the two wayws.
As to the range, the Post Office have stopped me ;
I have not a tranamitting license and cannot try.
{Laughter.) I might say I have applied for one ;
perhaps I shall get one some day.

Now [ will deal with Mr. Scott-Teggart's ques.
tiona. 1 know that this way of modulating the
current in the serial is only suitable for small
powers, but we have found it ectly suitable for
thess little seta: I am well aware it would not be
any use in a Iﬂpuwur station. Ido not see why
it uhm.llr} ni;r. & good deal of energy. because
) ittle an goes through the microphone.
Hﬂﬁ the "ﬂm to 'h-aﬂin the inductance ;
it ia only a sort of sidewash that goes through the
microphone. 1 do not know if it has ever been
triedl in & big station; [ know they are using
quite different ar enta

I was glad to hear about the grid leak; I waa
rather jumping at it in saying 80,000 ochma, : that
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is ‘:I;“ we e slated iri the let::dbmku. I had not
a Wheatatone bridge. 1 adjusted it by scratching
A cil lead up and down the paper until I
thaFT' tnwﬂl:kn.t-itahut. Perha ithuﬁ
B0, (MM . (Laughter.) We Im.tmli:-it. DACHBSATY
to put that small condenser acroms the tuning
inductance in order to bridge over the'gap between
th:vdl;gumt- :lt-npl on thﬂ“;IHJu tuner, o
ith megard to phate, in point act
that doss not wt.ﬂ]:l[iﬂll"‘“ trisd 'I"ﬂ.'l.';!:'.l]'lll thingms ;
water itsell ia hardly a sufficiently good insulator.
The point ia not to let & lot of current through the
carbons when they are almost touching. I think
it ia very much better to have an outside resistance
to cut the current down, merely umng the dewvies -
for adjusting the potential. Mr. Fogarty was quite
right there. He mentioned also the effect one would
Fut with the carbon becoming coated with unpﬁr
rom the sulphate of copper in the solution. ]
have noticed & very hig on the carbons when
using water which, 1 may say, doea not seem to be
detrimental After you have been running for some
time you find, if you stop the whole apparatus and
disconnect it, that you get a certain amount of
hydrogen round one of the slectrodes and a current
in the opposite direction to the value of one or
two milliam
, The an : Ladies and Gentlemen, I am
sure you wish to accord Mr. Hlake a hearty
vote of thanks for his interesting papsr and
experiments
r. G. G, Blake : One point 1 did not answer
with regard to the medical uses of this apparatus
It would be very useful to amplify the beatings of the
heart from a microphone ecircuit, but it seems
totally unnecessary to do it wirelesaly— uniess the
tloetor had one wireless apparatus at his house and
the patient another at his, Otherwise you oguid
do it direct with an amplifier from the micro-
OTVE.
The Chalrman : Bhall we aceord a hearty vole
of thanks to Mr. Blake ¥
The vote of thanks was carried by acclamation.
The Chalrman : I will now call upon Adnoral
Jackaon to give us his paper.

THE USE OF REACTION WITH A FRAME AERIAL.
By ApmiraL oF THE Fieer Sik Hexry B. Jackson, G.C.B, K.C.V.0O,, F.RS.

1 think some of those who use frame
aerials for direction finding may be interested
in some practical experiments I have recently
made with one of them, as they have resulted
in greatly increasing its sensitiveness by means
of reaction.

There is, of course, nothing new in the
principle involved in the use of reaction n
direction finding, but 1 have not heard of it

being deliberately applied in the manner I am
about to describe, though others may have
done so, and, if so, | hope they will compare
their results with mine,

I had better first describe briefly my
receiving apparatus before the experiments, as
it was due to the arrangements of my receiving
circuits that the desirability of systematic
experiments with my frame came to my notice
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I have a good note amplifier of three valves
with iron core transformers and the usual
telephone reception. The incoming signals are
rectified in the ordinary manner by direct
cn-upllng of the aerial or frame coil to the
grid of an extra valve and to the negative leg
of the filament, with an adjustable condenser
across the terminals. In the plate circuit of
this valve I can, at will, plug in or out a
tuned reaction circuit and adjustable con-

denser. The one used in the aerial circuit is
a variometer, with adjustable coupling to the
aerial coil. [ do not use loading coils to either
circuit. I'I-’h aerial is only 30 feet long, with
a 30-foot T, and has only 15 feet vertical
height between the T an; the instruments,
It 15 not, therefore, a very efficient one,
bur I am much cramped tor space and
height in the part of the house in which .
I do my W/T work,

: bt T‘-HIH!-“'"‘-‘
CONDEMNSER

j”’?

FRAME
TERAMINALS

*
SPINDLE OF
REVILWVING

CIRCUL AR PATH
OF TRAVEL OF

] \\:n AME

. REACTON

The amplifier, rectifier, aerial
coil and its reaction, with their
condensers, etc., are all mounted
on a small table, as shown in
Fig. 1. All connections between
various parts not actually fixed
are made by means of *two
pin” plugs and sockets, and
these have never given anvy
trouble from bad connections,
It can be observed that the aerial
coils and reaction are on the
N.E. side and the aerial and earth
are 5.E. side of the table,

N Tall My revolving frame is moun-
A ted under the table, and its sup-
: porting spindle projects through
its centre, with a graduated circle
| on which is marked accuratelv
the great circle bearings of some
of the W /[T stations. The white
pointer shows the plane of the
windings, and the black one its
axis, and should therefore point
to the station when its signals are
at a minimum strength.

It can be seen that the frame
is very close to the aerial coils in
some positions, noticeably when
its plane is near 3.W, and N.E.

The frame is of the drum
type, 25 inches in diameter and
10 inches wide. It 15 wound
with 70 turns of No. 22 S W.G.

AERIAL

\

12 INCHES
===l

SCALE
Fig. 1.

Plan of Table., Frame Aerial below table, hueng by

apindie

with LR. insulation, in two
layers §-in. apart and the turns
in each layer are openly spaced.
Its inductance 15 3'B x 10® cms.
and its resistance 5 ohms. The
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ends of the wires are soldered to fexible
leads and brought up through the table to a
plug socket. A pin plug from the rectifier
terminals can be plugged into this socket or
into one connected to the aerial coils, as

desired.

With no reaction htted to either of these
circuits the results with the frame were very
poor, signals from such powerful stations as
Paris being very faint and irregular in
direction,

I left it alone for some time whilst I tried
various arrangements of circuits with my
acrial.  The one I adopted being direct
coupling, with or without reaction. With
reaction it is very efficient. 1 then turned my
attention again to the frame, first picking up
a station on the aerial and then shifting to the
frame. I got very inconsistent results in
strength of signals, and, for some stations,
also in direction.  For instance, on one
occasion | found the maximum strength of
Paris’ press signals to be nearly at right angle
to the proper line, but very strong, whereas
the direction of some other stations, under the
same conditions, were nearly correctly in-
dicated. The aerial, earth and coils, with
their reaction, were joined up (reaction
active), but A and E not connected to the
rectifier. By switching these non-active coils
off and on I found their proximity to the
frame greatly affected the direction, particu-
larly in the case of Paris, less so in some
other lines of direction. | found that leaving
the aerial, earth and all coils near the frame
on open circuit was sufficient to eliminate
errors in direction due to them, and, when
this 1s done, the direction of all known
stations is consistently correct to less than 1°
and uniform, but with no reaction the signals
are very weak,

‘The * active ™ reaction coil of the aerial
circuit increased the strength of the signals in
all cases, and so at tmes accentuated the
errors due to the other coils. A study of the
relative positions of the frame and aenal re-
action coll show that its effect should be at
its greatest when the frame is pointing about
S.W.and N E., not far off the perpendicular

THE WIRELESS WORLD

RECTIFYING
WALVE

T — —'—
-

..... » 1
ﬂ : HOTE
- AMPLFER
oW

NPT TIIISD.

L= é‘ﬂ._.

FLOCH
| i T T T |

Fig. &

to the Pans line, and not far off the direct
line of Poldhu and Chelmsford. This, |
think, fully accounts for its great effect in
the case of Paris and its smaller effect in the
case of these other stations.

I have tried this aerial reaction tightly
coupled to a loading coil in the frame circuit,
so that its effect should be greater than it is on
the frame circuit. This has reduced the
errors in direction very considerably, but
not to less than 7 degrees.  Some other coils
have also been tried with the loading coil in
various positions on the table, and 1 have re-
duced the error by these to less than 5 degrees.
The errors in direction with the frame are
evidently due, partly to the inductive effect of
the aerial and its coils on the frame winding,
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but mostly to the reaction (if used) of a coil
which varies its effect as the frame is rotated.
I therefore tried a coil fixed to the frame with
its plane parallel to the plane of the frame
windings. This has answered very well, and
an extensive series of tests has shown it to
be a useful and efficient fitting, which greatly
increases the strength of the signals and has
ne detrimental effect on their line of direction.
The circuit is shown in the Fig. 2.

I tried many coils of different sizes and
inductances, from 1 inch to 12 inches in
diameter, and also a variometer, and adjustable
coupling, which was the principal difficulty,
The one [ have finally adopted is fixed
4 inches from the centre of the frame, but
in its axis ; it is 5 inches in diameter, with
140 turns, and has about 0-8 x 108 cms.
inductance. Another one almost as good was
a solenoid, T inches long, 2:2 inches diameter,
with 340 turns, and about the same inductance
as the other ; this was symmetrically fixed in
the axis of the frame.

These reaction coils seem efficient for all
wavelengths that the frame will receive with
the adjustable candenser of 00012 mfd,
that is about 800 to 4,500 metres. This
fitting brings in many stations which are not
audible without it, and is very efficient for
telephonic and any C.W reception. The
spark and arc are rough when their intensity

is increased, but they are more easily readable. .

The reaction coil as fitted requires about the
same condenser adjustment as the frame,
which is a great convenience, as the two
knobs can be turned at the same angular
velocity when searching for signals.

If the frame or coil is plugged in the
reverse manner a different condenser adjust-
ment of the reaction is required, as the phase
angle will be altered, and, as a rule, the
signals will be weaker. With some of the
coils used the frame and reaction circuits
can be with little or no loss of
strength or directive effect, 7.¢,, the reaction
may be in the grid and the frame in the plate
<ircuit.

I cannot trace any detrimental effect from
the proximity of the valves, iron core trans-

formers and short leads on the directional
effect of the frame. The reaction may cause
some howling if it is not in phase with the
frame. 1 have not tried it with H.F. ampli-
fnication ; 1 think it really rakes the place of
H.F., enabling L.F. to approach the results
which previously 1 could only obtain with
both. necessitating a large number of valves in
the amplifier. I could easily dispense with one

cof mv L.F. valves with but little loss of

intensity,

NOTE.—1I have recently tried this with H. F. ampli-
fication and found it equally efficient.

DISCTSS10N,

Mr. J. Scott-Taggart : Just one point 1 would
like 1o sk Admiral Jeckson, that is, whether he
hag carried out any experiments, having the grid
roil exactly the same size as the other coil and
rotating the two together. one inside the other ?
Also what effect the rotation of one of the coils
inside the other has on the bearings ¥ Obwviously
varying the coupling between the two coils—vary-
ing the mutual direction—will affect not only the
strength of the signals seceived, and probably,
although the eoils receiving soms part of the
incoming waves are in different directions, there
will be some interference between the two sets of
reception. To com te for mny variation in
that direction it shoold be rﬂim‘ to include a
condenser acroas the grid and plate, and so bring
the reaction up to the desired int again. It
would be interesting to hear if Admiral Jackson
has carried out any experiments on these lines.
Inetead of having the coils connected up outside
the set, ap tly there would ba nd objection
to using other methods of reiro-action than that
described. In a resistance.coupled amplifier one
could obtain retro-action by means of & condenser
between ope of the valves and the plate of the
valve, In this way thers would be no eomplication
with extra inductances liable to pick WAVES.

With reference to his remarks about the leads,
T think for very accurate work it would be found
that the leads to the amplifier would certainly
affect the bearings obtained, and to avoid this it
would be possible—and it is frequently done—to
include the amplifier and connections absolutely
inside the rotating coil. -

The Chalrman : In connection with what the
Inst speaker has Just aaid I am afraid I do not feel
very rompetent to discuss the subject, but 1 tried
soIme experiments some time ago with two frames
both in series and indpurallul. They are practically
identical frames, and 1 found when receiving con-
tinuous waves I got the most extraordinary results,
1 do not know that they were very useful, but they
were certainly very interesting. No doubt it was
due to reaction of the one upon the other, also to
the difference of phase, between them. But with
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spark stations it did not seem to have the same
emct- at all. Spark atations either diminished the
effoct or increased the effect only, without making
any other change ; but of course with the continuous
wave stations they altered the note altogether.
You could tune for the note by rotating one of the
framea just in the same way as i:u could by varving
your condenser. | may say that 1 have seen this
apparatus of S8ir Henry Jac s at work. so [ can
teatify to ita operation ; it is a very compact thing.
It is not & very large room and it is & very compact
arrangement. Putting the frame under the table
is & rother unusual method, and T have never
seen Anybody else do it.  Usually frames are hung
in the mir

Admiral Sir H. B. Jackson: Mr. Scott.
Tageart asked if [ had tried, I think, two eguoal
coils, one a reaction and one turning on the other.
I have not tried two egual coils with a vanahble
coupling, but I have tried two unequal ones both
with vertical and horizontal coupling. It is hope-
less to think you will get direction with that, but
with & horizontal nne?uud. it & great deal. but
managed to do away with it.  Of course that would
not do away with any vertical component of the
wave, but for a horizontal wave it 18 very useful
indeed for tuning. It ia simply a veriometer. It
had no affect on the direction, aa long as yvou left
it perfectly fixed. and did not change it after vou
once started finding the direction. I= that the
point you wanted to know ¥

Mr. J. Scott-Taggart : Yesx

Admiral Sir H. B. Jackson : As regards the
two equal coila, T think I have those experiments
- in my mind's eye to carry out on some future date.
As to the reaction of the coil in the amplifier, 1
have not a resistance amplifier but a transformer
amplifier. I have tried a many experiments
with & reaction of these low frequency transformers,
and I find you can ge! very increased sound in the
telephones, but generally, a great deal of more
carsful adjustment is required. 1 gave it up: =0
Iﬂng: ni you get wignals of a certain strength vou
don't want them heard all over the room.
Simplicity is & great thing. I have tried a good
muany experiments to bring reaction into play in
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the low frequency part, and [ have had a certain
amount of success. You can get louder signal=
but with a losa of cleamess. 1 think those are all
the points to be dealt with.

The Chalrman : [ will nak you to pass a very
hearty vote of thanks to Admiral Sir Henry Jackson.

The vote of thanks was heartily .

The Chairman : This is the last meeting of
this seasion, and I have one or two Announcement s
to make. I am asked to draw vour sttention to
the International Aero Exhibition at Olympia
which ia going to be held from July 8th to 2lst.
at which a large qumtil?' of R.A.F. wireless appara -
tus will be on show, including working wireless
telephones and wvarious receivers, Lisutenant
Dunean Binclair suggests that this might be of
interest to members, who would no doubt like to
pep what ia to be ssen,

I have also to announce that all the new members
to the number of seven. have been duly elected.
also that the Committee have elected Mr. AL
Hambling as a full member ; he was previously an
Apamriate.

I have to announce that the following wireless
Clubahave been affiliated to this Society——the Cardiff
and South Wales Wircless Society. the Glonceater
Wireless Society and the Newcastle and Diatrict
Wireless Bociety., I thirlk we are to be congratu-
lated : before very long practically all the wireles-
asocietion of Great Britain will be affiliated to the
Wircless Society of London. .

As vou know, the Marconi Company have kindly
invited membera to wvigit their works to-morrow.
The train leaves Liverpool Street at 2.15 for Chelms-
ford, and arrangements have been made with the
railway company to reserve, as far as possible, a
certain number of places both first class and also
third class for those who prefer it ; and I understand
these carriages will be labelled with the word
** Marconi,” so that the members should look out
for them. There will be no further meetings of
this Boeiety till September : before that date the
Committes will meet, and notice of surh meetings
as ran be arranged will he sent to all members.
The meeting is now cloabd.

The proceeding= terminated at 8,45 pon.

STRAYS

SOME OF THE CONTENTS OF FUTURE ISSUES

THE WIRELESS LOG OF THE R.34
SPARKS AND SPARK-GAPs [
THE EARTH, AETHER AND WIRELES:
AND THEIR ORIGIN
WIRELESS TELEGRAPHY IN SAVAGE AFRICA
HIGH VOLTAGE SUPPLY FOR VALVES
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WIRELESS CLUB REPORTS

Morth Middlesex Wireleas Club.

( A filiated with the Wirefess Society of London. )

The wusual fortnightly meeting was held at
Shaftesbury Hall, Bowes Park, on June 30th, and
was well attended, After the business of the
evening, at which three new members were alected,
membars turned their attention to the valve receiv.
ing sot, kindly lent by one of the clubmen. This
was connected to the Club’s aserial, and signals

were successiully roceived. Intending members
should ‘W{ to the Hon. Sec , Mr. EE M.
Savage, Nithsdale, Eversley Park . Winch.

more Hill, N.21,

Glasgow and District Radlo Club.

{ A ffiliated with the Wireleas Society of London. )

At a meeting held on May 26th, 1920, it waa
decided that the usual weekly meetings of the
Club would not be held dunng June. July or
August, on ascount of the absence of so many
members on holiday. In the interval the Committes
are to mest and draw up a syllabus for the ensuing
seaaion, for submismon at a, liminary business
meeting. to be held some time in Beptember.

A new subacription of 108 per annum was
ngreed to, this fgure to come into operation at
the beginning of the session. The matter of »
permit for a valve receiving st is well in hand
with the P.M.G., and formal permimsion is expected
in the course of a few days. Through the kindness
of Mr. W. K. Dewar, Man of the North British
Wireless Schools, the school’s serial will be available
overy Wedneaday evening for tion purposes,
and it has been that a member of the
Committee will be in charge each evening. A
library has been formed, and the following books
will be available for the use of members :— Wireless
World, Wireleas Age, Year Book of WIT, Poal

Office Official List of Siations, Berne International '

List of Call Signa, Postmaster.General's Handbook.

At a Committes 1 held on June 30th,
1920, it was decided that & smoking concert will be
held on the Club's opening night in October. Full
" particulars and date will be notified later. Members
who ean contribute items to the mme for
this event are invited to commumicate with the
Secretary, Mr. R. -Carlish, 40, Walton Street,
Bhawlands, Glasgow.

The Cardiff and South Wales
Wireless Society.

( A filiated with the Wireless Society of London. )

A special meeting of this Bocisty waa held at
Headquarters, the Wireless t of the
Elti}’ of Cardiff Technical College, on Thursday,
July lst, 1920, when, in spite of inclement weather,
there was a good attendance. The chair was taken
by the Presidemt, Mr. W. A. Andrews, B.Bc.,
A.LC., ete. The Hon. Secretary read the minutes
of the last ordinary meeting, which were confirmed.
A code of rulea d.r::;:i up by t&mmﬂmmilm two
Imeeti Waa and unamni approved,
it h!l.llnrrﬁ?nd t:u:lm them in the priﬁta]r]u hands

A uﬁ-mn was mad from Captain
C. H. Bailey, of the Royal Automobile Club | Vies-
Prosident of the Society), advising us that Mr.
McMichasl, of the Wireless Bociety of London,
desired him to state our affiliation with the Wirsless

Ea-n-iat:,.' of Lopndon had been effected, and also
notifying us of the telephony tests from Chelmsinrd
that evening. A letter was read from the Halifux
Wireless Club, requesting a copy of our rules for
their guidance. [t was decided that the Secretary
be authorised to forward the Halifax Club a copy
of the rules as soon as they are ready. The Secretary
having opened & current aceount with the Mountain
Ash Igr-m-h of Lloyd's Bank, Ltd.. it was resolved

" that the bank be suthorized to honour all chegues

8 of the following—the
retary and the Treasurer.
had been previously advised

mignad by any two
President, the Hon.
The Hon. Becretary

by M. le Général Ferrié (Ins ur Géndral de-
Bervices de la Tél phie Militaire, Paris). a
Vice-President and Honorary Member of the

Society, that he would send the Society a special
and exclusive message via the high.power wireles-
station at Eiffel Tower, Paris, on July lat, when the
members were assembled. Having previoualy
conpected up I8 valves in cascade to & Brown's
Loud- ker, when F.I."s preliminary call came
through, the terrific strength of signals surprised
even those who had expected wery loud signals.
For the benefit of Presa representatives pressnt the
Sec transcribed the signals on te a blackboard
—* General Ferrié¢ and F.L. send their best regards
to the Cardiff and South Walee Wireless Society
for ite general meeting. and heartily wishes the
continuance of the cordial British-French colla-
boration in Wireless— F.L."

The Hon. Secretary was afterwards inatructed to
writé to the General. expressing the hearty appre-
ciation of every individual t, and the thanks
of the Bociety as & whole, for this most signal
honour. The mesting then dissolved, some remaining
in the lscture hall to listen to & moat instractive
and interesting lecture given by the FPresident on
* Early Wireleas Apparatus, the Hertz Oscillator,
the Cohersr, etec.”, ile others adjourned to the
telegraphy room for Morse practice. The remainder
were most interested operators of the l3-valve
amplifier, which never fails to provide us with new
freak signals. At 9.30 p.m. the majority of the
members had left to catch their respective trains,
but a few remasined to listen in for the telephony
from Chelmsaford Station, which always comes in

. remarkably strong.

The Hon. Secretary desirea to announce that the

list of members is almost ready for the printer, and
anyone desirous of being included in the said list
would do well to enrol immediately. The sub.

soriptions are fixed aa follows :—a minimum of Ss.
r annum for Full Members and Corresponding
embers, and a minimum of 2s. 8d. per annum for
Associate Members. Members are at liberty to
subscribe any other amounts they wish., Further
icilars can be had from the Hon, SBecretary.

r. A .E. Hay, 8, Oxford Street, Mountain Ash.

Bristol Wireleas Amsociation.
(A ffiliated writh the Wirelesa Socicty of London.)
A meeting of this Association waa held in the
Physice Lecture Theatre on July 2nd, at 8 p.m..
Mr. E C Atkineon being elected to the chair
owing to the absence of the Chairman. Dir. Hodgeson
{(who is well known in the scientific world, especially
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in the wirelesa branch) delivered a lecture on the
principlea of wireleas telephony. At the conclusion
of the lecture A number of guestions were asked.
The chairman then moved a hearty vote of thanks
to Dr. Hodgeson for the trouble he had taken,
which vote waa seconded by Mr. A. C. Davie. The
next mesting will he held on Friday, July 30th.—
Hon. Becrotary. Mr. A. W, Fawcett, 11, Leigh Road,
Clifton, Bristol

Wireless and Experimental Associatlon.

{A ffiligted with the Wireleas Socicty of London.)

At & mesting on July 7th Mr. C. S8aunders in
the chair, the speech and musical triala of the
Marconi Chelmaford installations formed a principal
topic of discusion. Many of the members who had
made their own receiving apparatus were séarching
for broken wires, when the failure occurred in the
oarly part of the trial of the 6th, but were put at
oase by the su nent tion of = and
the explanation that the failure was due to causes
l-n-rmi tc- Chelmsford.

field day and the annual general

maﬂm xed for August $th were discussed.
Mr. Bﬂ.tﬂ had a posal for u the merc
arc for o wireless Ft:{uphuna trﬁttﬂ, ME;T
Weeka and Kloota, Junior, established wireless
connection between the gas and water pipes of
the huilding and intercepted F.L. in the act of
calling up antinople. Hanover, Elvies and
Horsea were also heard. Mr. Sutton followed with
wome  ddata on frame eserials.-—Hon, Secretary,
Mr. (i, Button, 18, Melford Road, East Dulwich,

2. E.
Manchester Wireless Society.

(A fliated with the Wireless Society of London.)

Wednesday, June J0th.—At a spocial General
Meeting, held at the Club Room, a apecial Advisory
Committes was elected to deal with technical

ions in wireless telagraphy and telephony and
such allied subjects a8 may ocour from time to time.
Members, Mr. A, Couyoumjdian, Mr. Y. Ewvans,
Mr. D J, Davies. Mr, J. MeKeman was elected
Chairman of the Bociety, and assured the members
of his heartiest support. A vote of £20 for the
purposs of obtaining necessary quupmmt for the
Club Room was unanimously carried

Arrangements were made for me-mhurn b0 visit
a large pgenerating station in the Mancheater
district, under the guidance of Mr. D. .J. Daviea,
Three new members were introduced. After other
business of the Society had been dealt with the
{;hairmm:. Mr. J. C, A, Reid, declared the mesting
cloped.

As a result of information received from the
Wircless World, several members tuned for the
Chelmaford demonstration on July ##th; both
voice and gramophone were heard clearly and
distinetly on a frame aerial poupled to & one.valve
CIPCULt.

Communications re  membership should be
addressed to the Hon Secretary, Mr. J. H. Evana,
7. Clitheroe Road, Longsight, Manchester,

The Birmingham Ex ental
Wireless Club.
The usual weekly meeting was held on 'Wodnes-
day. Juns 30th. Mr. L. Dore was again our lecturer,
The auhject, ™ Duplex Telegvaphy,” was very

‘book  of experience,
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ably dealt with, many tuestions being asked on
interedting points, and all who wers presant gained
some very valuable instruction. Mr. Dore was able
to illustrate his subject with two complete sets of
instruments which he waas fortunately able to get
the loan of.

The subject for next Wedneaday is " Continuous
Wave Tranamission,” by Mr. Woodoock.

namubunpmtnmmwlraw more members,
and any who may be interested in wire are
invited to communicate with the Hon. Becretary,
Mr. A. T. Headley, 255, Galton Road, Warley,
Birmingham,

Gloucester Wireless and Sclentific
Society.

A vary successful meeting was held on the Znd
inat., when, in addition to various discussion, part
of the evening waa devotad to buzzer practice.
The Hon. Becretary has been experimenting with
honeyoomb inductancea, and ia uucurmg very
succeasful results. Membership is steadily in
and the Club is looking forward with eagerness Lo
the time when the aerial and lpfarat.ul are finally
installed. —Hon. SBecretary, Mr. J. Mayall, Eurﬂald
Lodge, 5t. Paul's Road, Glonoeater.

Amateur Clubs.—It may interest our readers
to know that thers are in the United Kingdom
forty-ome Clubs, formed for the purposs of studying
and ising Wireless Telegraphy and Telephony.
of Clubs, tweniy are affilisted with the
Wireleas Booiety of on. As far sa wé are able
to gather from owr mm:h, the total number of
Amateur Club members in the United Kingdom i
approximately, 1,500; but since the honorary
secretaries of many Clubs have not apprised us of
further membership, our figures must necessarily
be short of the sctual total.

We take this opportunity of pointing out that &
number of Clubs have become lax in the matter of
sending in re of their meetings, and, in so
doing, are helping to defeat the amatour cause,
Thers are, as shown above, forty-one Cluba for
whom we could publish reporta each mnnthm}rai.,
as enthusiaatio as thw members of thoss Clubs
profeas to be, never have we been called upon to
publish & number of raports so high as forty-one.

The publicity of thess columns is open to all
Cluba, formed and forming, and, speaking from the

nothing ﬂunaoadss withott
f::llmty. no Club can grow without support.
each Club send in its report ; let each Chab
make known its movements to other Clube; let
all Clubs make their existence known, a-u.:I RO
advance the amateur canss. There are still wanted
to form Wireleea Clubs at Bournomouth, Spalding,
Doncaster, Exeter, Grimsby, Aberdeen, Rughy and
Glasgow. Those interestad should communicate
with Mr. T. H. Dyke, Hill Garage, Bournemouth ;
Mr. W. G. A. Daniels, Pinchbeck Rosd, G.N.R.
Croasing, Spalding ; Mr. A. H. Wasley, Glenholme,
Ravensworth Road, Doneaster ; Mr. H. E. Aleock,
1. Proapect Villaa, Heavitree, Exeter; Mr. C.
Hewinsa, 42, St. Augustine Avenue, Grimsby ;
Mr. W. W. Inder, Crown Mansions, 41, Unions
Strest, Aberdecn: Mr. A, T. Cave, 3, Charlotte
Street, Rugby: Mr. W, Mitchell, 237, North
Street, Charing Cross, Glasgow.
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PAGES FOR

Under this heading we publish

COMPLETE
specially designed and written for beginmers in wireless work.

BEGINNERS

instructional  articles, forming a series
Hardly any mathematics

will be introduced, and we hope to presemt the fundamental facts of wireless m .tm'a’r_a
manner as will prove attractive to a much twider range of students than that for which

this series is primarily imtended.

DAMPED AND UNDAMPED WAVES.

ETHER waves sent out from a
transmitting station radiate in all
directions, and will thus affect
every receiver within range.
Scientists cannot prevent this to

any great extent, but they can make it a
difficult matter for “stranger™ receiving
stations to intercept messages not intended for
them. To explain how this is accomplished,
ler us revert-to the tuning-fork analogy,
which was of importance in explaining
* uning.”

Suppose we had a number of tuning-forks
of different frequencies, mounted on a board.
If the board were struck a heavy blow with
a hammer, all the forks would be set vibrating
to a greater or less extent, and it would be
impossible for us to single out one that would
vibrate while the others were silent.

But if, instead of the hammer, we were to
place on the board a tuning-fork of the same
frequency as the one required to sound, then,
on setting this one vibrating, the fork of
corresponding frequency would vibrate, and
the others would not be affected.

So, whereas in the first case it was impossible
to single out one fork which should be
affected, in the second any desired fork can be
made to vibrate, irrespective of the others, by
simply exciting it by one of the same fre-
quency.

The essenual difference between the two
methods is this. The hammer transmits a
single powerful impulse which, so to speak,
forces vibrations on the rtuning-forks. The
exciting tuning-fork emits a number of small
correctly timed vibrations, which will only
affect the fork of the same frequency, r.e., the
one in tune.

Comparing this with the electrical case, we

see that if we wish to single out one particular
circuit for the reception of the message, we
must transmit the latter by means of a series
of small regularly-occurring impulses, or,
technically speaking, we must employ feebly-
damped waves of low amplitude. (Fig, 1|
will recall the difference between highly
damped and undamped waves).

If the receiver is exactly in tune with the
transmitting station these small waves will

|/

UNDAMPED
Fig. 1.

occur at the correct intervals to augment the
induced oscillatory current, and produce’a
maximum effect in the circuit, Other receivers,
unless they are also exactly tuned, will not be
affected, because the frequency of vibration
of the waves will not be the same as the
frequency of the receiving aerial.

On the other hand, strongly-damped wave
trains of a high amplitude will force the
neighbouring receiving aerials into oscilla-
tion, and it thus becomes difficult to prevent
the broadcast transmission of any message.

Now, let us see how it 1s possible to transmit
trains of damped waves from a coupled
oscillatory circuit. ' We saw how an oscillatory
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current can be induced in a coil placed near
the coil forming the oscillatory circuit.
Essentially this induction of currents consists
in a transference of energy from one coil to
the other. The potential energy of the
charged condenser becomes kinetic energy

e e . S T o —

when the current is oscillatory, and this
kinetic energy is transferred to the secondary
circuit.  Now, since energy cannot be created
or destroyed, it follows that the oscillations
in the primary will decrease as those in the
secondary increase, until finally the primary
oscillations have died dml.rn, when the second-
ary oscillations are a maximum. Now what
happens ? During the time the spark is passing
in the primary circuit the secondary circuit
1s oscillating, and radiating lines of force
which cut the primary, and start it oscillating
again. These oscillations increase at the
expense of the secondary, until finally all
the energy is transferred back to the primary
circuit. The cycle of operations then goes
on as before, until the oscillatory current
dies away altogether as a result of energy lost
by radiation and in the resistance of the
circuit. This transference of energy can be
diagrammatically rcprmm:d by Fig. 2. In
this we see that the primary -:m:lilatc-rv current
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is zero when the secondary current is a maxi-
mum, and wice versa.

The resulant waves emitted by the aerial
will be of irregular amplitude, and will con-
sist in reality of two wave trains having
different frequencies corresponding to the
primary and secondary circuits.

For selective receiving, however, it is
essential that the waves transmitted be of
low amplitude and constant frequency. Ob-
viously, then, we must prevent interference
between the primary and secondary circuits.

This is done by causing the primary to
start a train of oscillations in the ucundar}
coil, and immediately opening the primary
cir-:u:'t. Oscillatory currents cannot be in-
duced in a coil on open circuit, and thus the
secondary will not transfer its energy back
to the primary. The primary circuit can
be opened almost immediately by causing
the spark to die away as soon as it is formed,
or in other words, by guenching the spark.

It was discovered that a spark which took
place between metal plates or discs was far
more rapidly quenched than one which passed
between metal spheres, This is probably due
to the fact that the metal plates offer a large
cooling area to the hot gases, and prevent
their continuance.

A number of these metal plates may be
put in series, separated by a small air gap.
(See Fig 3).

"T'he high-speed disc discharger, invented by
Marconi, was an improvement on the sta-
tionary plates. In the disc discharger a
number of contact studs were fixed round
the circumference of an insulated disc,

which was driven by a high-speed electric
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motor. Each of these contacts in turn came
opposite a pair of fixed spark knobs and allowed

Fig. 4.

a spark to pass. It was instantly quenched
by the movement of the rotating stud, and
also by the rush of air through the gap.
(Fig. 4.)

The oscillations in the primary coil are
abruptly stopped by this means, and the
timing of the discharge also can be kept under
control. The number of discharges of the
condenser in a given time obviously depends
on the number of studs which pass the spark
electrodes, and the rate at which the wave
trains are produced can be varied by varving
the rate of discharge. It is only necessary
therefore to alter the speed of rotation of the
disc to be able to vary the wave trains from
isolated groups to practically a continuous
SErles waves,

ADVICE TO

We have recently received o vory interesting
letter from Mr. F. W. Emeraon, desling with the
elimination of noises due to the proximity of
electrical génerating stations. For the information
of amateurs similarly troubled we have pleasure
in publishing Mr. Emerson's experiences

* My station ia situated about 100 yards away
from an electrical transformer sub.station, the
latter supplying the house with 200 wvolts direct
current. On first obtaining my recciving licence
1 ueed & El.';lp'ltﬂl detector, amd was much oistorbed
by strong noises from the said electrical station,
especially in the region of 1084 metre wavelength.

Let us return to a consideration of the
secondary circuit, and see how the quenching
of the k affects the waves transmitted.

As noted before, the primary circuit is
only closed for a sufficient length of time to
start the oscillations in the secondary circuir.
The primary circuit is then open, so the
secondary will oscillate until the current dies
away from the effects of radiation and
resistance in the circuit.

The current in each circuit will be as in
Fig. 5, and the aerial will therefore radiate

SECONDARY
Fig. 5.

a wave train of uniform frequency, and
feebly damped.  Because of the fact that these
small wave trains only affect receivers which
are in tune, they are easily prevented from
affecting other receiving stations within range.

AMATEURS

I found, however, that if 1 broke the house-lighting
circuit by meana of the wsual double-pole switch
asdjacent to the meter, no interfering sounds could
then be heard.

“ Recently | have mmstalled o single-valve receiv.
ing set, after the pattern of Reed’s receiver, men-
tioned in the " Proceedinge of the Wireleas Society
of London ' some time ago, and find that noises
from the house wiring are now very slight, even
withoiit breaking the house supply.  This has
vhyviated the necessity of plunging the hoise into
darkness in order to pick up weak signals, sned
thershy incurring the wrath of the ofther members
of the houwsshaold."
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

How to make a Direction Finder (Part III).

N winding the coils of the Direction
Finder or Radiogoniometer care should
be taken that the two windings are
evenly wound and at right angles to each
other. They should also both be wound
in the same direction, s.e., from start to finish
both should be clockwise or anti-clockwise,

As soon as the winding is completed a
test should be made to determine the electro-
magrietic accuracy of the * Radio.” To do
this it is necessary that the windings should be
mounted on the base and connections made
to the proper terminals. The base should
have the 360 degree circular scale firted so
that accurate readings of the search coil may
be taken. The 0-180 line of the scale should
lie at right :mg]es to the line of terminals—
the ** nou " point on the scale being nearest
the 8 t:rmin:.is. The pointer should be
temporarily fixed to the top spindle of the
search coil and should point along the plane
of the coil, 1.e. alﬂng the '.|I|.-'1n||‘l|rlg;1

Each wmdmg 15 In two sections so thar
a condenser may be connected in the middle
of the coil. Connect the start of section
one of winding one to terminal A and the
end of the first section to B. Connect the
start of section two to C and the finish to D,
Join up winding two to terminals E A G H
in the same way. Join the ends of the search
coil to the terminals R.

Procure a buzzer or some form of current
interrupter and a dry cell. Connect the
buzzer and cell in series with terminals A
and D. Join E and C with a short lead
and connect a pair of low or high re:-ismm:c
telephones across the search coil at R. If
the buzzer is humng an interrupted current
will be set up in the search ¢oil giving signals
in the telephones. The strength of these
signals will vary according to the relative
positions of the field coil and search coil. It
will be found that maximum signals are ob-

tained with the two coils in the same plane,
i.e., at 135° and 315° and zero points found
with coils at right angles, r.e., 45° and 225°.
Carefully note the actual zero points obtained.

Now connect the buzzer and cell to
E and H and join F and G together. This
winding, being at right angles to the other
winding, will give maximum and zero points
at right angles to previous positions. Maxi-
mum signals will be obtained at 45° and 225°
and zero points at 135" and 315°. Carefully
note these two zero points.

Next compare the positions of the zero
points ; they should be exactly 90° apart.
If they are within 1% of 90° apart accurate
results may be expected. If the error is
much greater than 1°or 2°one of the windings
should be rewound and the test carried out

again,
H A

Fig. 1.

If now the two windi are connected
in series by joining D andn% (the condenser
terminals being short circuited) zero signals
will be obtained at 90° and 270",

It the windings are connected in series by
joining [) and H and connecting the buzzer
across A and E zero signals will be obtained
at (F and 180°.

From this it will be seen how it is possible
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to get the bearings 907 out if the aerials are
inaccurately connected to the D.F. terminals.
When the Direction Finder is complete it
may be connected up to the aerial and an
existing receiver for a test. When using only
a crystal receiver with note magnification
the aerial circuits should be tuned by means
of variable condensers connected up as shown
in Fig. L.
equal capacity—the actual value being de-
termined by the wavelength range desired
and the size of the aerials. For 600 metres
a 0-0005 mfd. variable condenser will be
sufficient, Longer wavelengths may be ob-
tained by means of block condensers connected

Fig. 2

in parallel, the variable condensers being used
for balancing. When adapting an existing
tuning circuit the condenser in the search
coil circuit (which may be the receiver aerial

These condensers should be of

condenser) may be connected either in series
with the search coil and tuning inductance
or across the two inductances in parallel
according to whether the amount of induc-
tance in circuit is too small or too great for
tuning to the desired wavelength.

Fig. 2 shows the method used to tune the
D.F. aerials, each aerial being tuned separately.

- The four aerial leads are brought close to

the wavemeter inductance when being led
to the D.F. terminals,. With the buzzer
going one aerial circuit 15 opened and the
other tuned. Then the tuned aerial is

ned and the other one connected up and
tuned. After the aerials are tuned the only
adjustment to be made is to rotate the search
coil.

A pood method of adjusting the D.F. for
bearings 15 to pet a known station—whose
actual peopraphical position is known, re.,
so many degrees east of north, and to adjust
the search coil pointer until that station’s
signals vanish, and then adjust the scale to the
degree position corresponding to the position
of the station.

For direction finding maps, the ordinary
maps based on Mercator’s Projection are
not accurate, and it Is necessary to use a map
based on Gnomonic projection. At a later
date an article will be written in which the
construction of such a map will be described.

bookseller.

Henrietta Street, W.C.2.

“SOLD OUT”!

F that is what you hear when you try to get your copy of the
Wireless World, place a standing order with your newsagent or
It 15" not advisable to miss a copy, intending to obtain
it later for binding, because you may be again disappointed ;
people are still trying to find back numbers of this magazine.
Pleass notify all cases of difficulty in obtaining the Wireless World
to the Circulation Manager, The Wireless Press, Ltd,,

many

12 & 13,
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BOOK REVIEWS

MANUAL OF RADIO TELEGRAPHY
AND TELEPHONY. (Fifth Edition.)
By Capr. 5. 5. Romisox, US.A,

Reviewed by Captmn D W. Tn-dd, U.SN,,
and Comdr. 5. C. Hooper, U.S.N.
Balumore : The Lord Baltimore Press,

$1.50, postpaid. London: 5. Ren-
tell & Co., 10s. Pp. 307. ]

HIS manual 15 intended for the
use of students of wireless tele-
graphyand telephony, descriptions
of apparatus most commonly used
heing given in detail,

This volume is the fifth revision of that
which was originally written by S. 5. Robison,
when Lieutenant, in 1907, and though the
book is highly instructive, the first few
chapters, which in themselves form the major
portion of the book, are not written in such
a way as to hold the reader’s interest.
Containing long descriptions of elementary
principles, these chapters, in their endeavours
to make the subject clear, would seem to be
overdone, and a little more credit given to
the student’s intelligence and general know-
ledge would in no way obscure the meaning
the author would wish to convey.

Chapters I to V deal with static charges
of electricity, magnetism, the urlising of
magnetic hr:ids for the production of clectric
currents in dynamos, the means of increasing
the potential of the currents produced ; how
bv means of these high pﬂtentlal Currents
farge charges may be forced into condensers,
and how by discharging these condensers we
. may preduce electric or ether waves.

Chapter VI embraces transmitters of
various types in a clear and interesting
manner. On page 116 may be found many
interesting facts concerning condensers and
their dlE]ectnci, and here the author is less
laborious in his writing.

Chapters VII and VIII explain the
Poulsen arc, giving theories, diagrams and
methods of wiring.  The valve, which is
ever becoming more prominent in wireless, is

given worthy attention in these same chapters ;
Its uses as a transmitter as well as a receiver,
its advantages, characteristics and theory,
tugether with diagrams of circuits, being
given full description On page 138 the reader
will find a history of the valve and its advance
in wireless telegraphy ; the names of com-
panies who have experimented, the dates of
such experiments and their results.

Chapters IX and X deal exclusively with
receiving apparatus and aerials of various
systems and both L‘hl.ptcrﬁ abounding
with illustrations. Chapter X is especially
interesting, in that it gives a plmtng account
of the * grounded loop aerial,” which is so
extensively used on submarlnes, and tells
also of the * unli:rgmund .'lnt:nmr, which
fArst came into prominence in 1916. The
advantages of this latter aerial over the
overhead system are embodied in its direc-
tional characteristics, its cheapness and its
partial elimination of atmospherics.  The
chapter concludes with a full description and
explanation of the Alexanderson ** Barrage
Receiver.”

The much-used wireless service between
Furope and America makes Chapter XII
particularly interesting, in that it deals with
the high-power stations engaged in the
maintenance of such service. The various
systems used, the many difficultics which had
to be overcome, make both instructive and
interesting matter.,

Now that wireless is accepted as a part of
aircraft equipment, the student would do
well to studv the methods adopted for the
generation of power, the arrangement of
aerial and the difficulties of ** earth.™ Chap-
ter X1II deals with the subject in a very
capable manner, and 1= illustrated with
photographs of actual machines. The re-
mainder of the book mainly concerns installa-
tion, adjustment and measurement, together
with the care and operation of apparatus ;
much uscful dara is given in tabular form,
with extracts from laws and regulations
concerning wireless
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QUESTIONS AND ANSWERS

.!'H’ﬂTE-——TﬁumhmﬂﬂcmmWﬂhdﬁpﬂﬂn}nﬂmmmeMm

Jour wn nivember.

woill ba anmoered under the initiols and town of the

the technical and non-technical mides of wireless work. Readers
rulu—{l ) Questions should ba numbered and written on one side of the
(2) Querics should be clear and concise. (3) Before sending
readers are advised fo search recend numbers o see whether the same queries
before. (4) The Editor cannot undertake to reply to queries by post. (5) AD querics musi
be accompondiad by the full nama and address of tha sender, which is for

have not been

. muad for T Gl.l-ﬁ'lﬂl
+nr.|.'mduﬂrud m{dﬂrp:ﬂmﬁptum

(6) Readers desirous of knowing the conditions of service, etc., for wireléss operators will
save time by writing direct to the various firms employing operators.

s

= 4 wAFNILL MOUCTANCE
A SLALY e GEn,. ShLwITONEE
FHTHINTE CRCL LATORY CIRCLAT,

welvanaBE CONDENIERY T -TLULOeaDiil

Fig. L.

It is very difficult to make a receiver for such an
extreme range of wavelengths, and such & receiver
would be almost useless on & standard P.M.G.
aerial. Wo strongly advise you to adopt a less
ambitious maximum.

(1) If you insist on the 30,000 ma, with 43"
formers and No. 32 wire you might making
coil A (single layer) about 2 yards long, 8H about
| yard, and R, say, about 9.

{2) K, and K, should each be about {0005 mida.

{3) The met 18 quite good, but would be improved
by connecting the aerial cirruit up as in Fig, 2.

TO 8RID

H.
oY
TO POTENTED=
= METER
Fig. 2.
{4) R and 9H might be combined as you suggest

In practice however, it is often more convenient to
koep them separatr.

s J.W. {'Ld-lh} asks II]".F-P{E H“m of the
versine COVErsing approcimate

o Marconi Type 31 recesver. (3) Whether iilhing
a single coil frame aerial oul of the vertical would

alter s papacily. (4) Which of two books of wireless
_f-ﬂrmﬂm mmﬂ mln:m::dt of subjects like
tha follmoing :— aerials, gnomonic ond similar

MG, umhalfnr-m ard Il-:hlni: transmission formude.

(1) Vemine=]—cosina

1E-'~uw1.rarm.n' e=] —gine, by

(2 L] U IBAn the ahunted
taole o mﬁhprﬂ:ﬂiﬂw ich gives results which are
only fairly satisfactory. If this is so you could
use No. 32 Eureka, of which you will require not
leas than } Ib.

{3) The aflect would be inconsiderable,

(4) A difficult yuestion. One might cover some
of the subjecta and not the others. Bea Wareless
World (last vol. ), and the 1819 Year Book for maps;
article on Frame Aenals just published in the Were-
leas World. For transmission formule see hand-
books of Eccles or Fleming.

C.E.W. (New Cross) sends a skelch of a receiving

|g'nr and aska (1) If & will be satizfoctory. (2) He

ng;omﬂgdummq,”'?mmlﬂ 00 e,

ngea of capacily only in Ms circuils, ond
wuhp o A-uw the poasifrility ronfirmed.

{1) The jigger shown is of variometer type, the
outer ¢oil being wound with 1,000 turms of wire
in T loyers nrug the inner apherical aleo wound
with 1,000 turna in many layers in & deep groove,
This type is guile unsuitghle. No multilayver coila
should ever be used for a receiver inductance,

{2) No doubt this method is possible, but n
determining the sizes of condenser you have
neglected wvarious points, such aa (@) your aerial
has Indunta.nce aa well as capacity. (&) The aerial
capacity is not located in the A.T.L. and therefore
Futt.mp; the A.T.C. acroas the A.T.I. does not put
it in purallel with the capacity of the aerial. Thes:
considerations make your resulta quite incorrect.

{The sample of serial wire you send does not
appear very satisfactory. There is too little wire
in the cross section, and the mechanical strength
will probably be poor. Also, insulation of the ex
posad part of the aerial is quite unnecesaary )

4.8, (Bournemouth) sends a diagram ( Fig. 3) of a
receiving sel and asks (1) Best values Jgqer
primary and secondary for o marimum wevelength
of 10,000 me. (2) Particulars of jigger primary
and secondary weing pancake coils. (3) Values for
grid leak and condenser.  [4) Criticiem of eireudf,

(1) P should be at least 30,000 mhys., 8 might
be about 25,000 mhya.
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{2) Dimensions will vary with type of pancake
chosen. Bay 600 tums of No. 32 on a former
20 oma. outmde diameter by 4 omas. internal diameter
for primary and 500 turns on a similar former for

BOCOD "
ﬁ}dﬂ% mfds. for condenser ; 3 megohma for

{4) Circuit is somewhat unusoal but may work
RAL ily. You may find it to try
othar valuea of the condensers marksd 0- mfda.
for succesaful O.W. working ; t.uluphnnu should
ba on other aide of H.T. battery.

G.P. (Crouch End) sends dimensions of pro
receiver, Aerial—T0" long, mingls wre. 107 LUH
6045 fr. high. [nductance—4§" diameler wound
with 208 enamel wire for B30 burns. Condenser—
Air, with 12 fired zine 3" % 13, and 11
moveabis 3" 14", (Capacdy worke out o
0-0004 mfde.) 1/168" behoeen Detoctor—
* Permanals " nnd l:nppur wire. And asks (1) What

lm ight hope to tune to (2) If the followring

-g" loose coupler will be eorrect. Primary—
105 oma. dwometer wound for 16 oms. wnith No. 24
enamel wire, B ema. dumnurwundjnr
18 ems. with No, 2R wire, with lapmings. (3)
mehwﬂﬁbylmﬂmw this.
(4) If a eirenid shoun s the correct way fo do s,

(1) It is dificult to say exactly—possibly about
1,000} roum,

i2) Yea

(3} About 3,500 ma.

(4) Cartainly.

E.H.D. (Weymouth).—({1) The Aldebaran Big.
nals sent out by Lyons and Nantes are fully
explained in our issue of July 10th. (2) The infor-
mation required is contained in the 1920 edition
of the Year Book of Wircloes Telegraphy and
Telephony ; you may be able to obtain tﬁa Inter-
national Berne List by applying direct to the
Bureau of the Internati Hadio-Telegraphic
Convention, Beme, Switzerland. Failing this, we
ﬂgw you apply to the Secretary of ?ﬁa G.P.0.,

ndon.

EBOR i‘t’urt}-—'lhm aro no degrees given for
Wireless. In the third year of the course prescribed
at University College for an Electrical Enginesring
Deogres students may spacialise in Radio work.

R.M. (Lelcester).—(1) Wo know of no periodical
devoted solely to electro-plating. Articles on this
subject appear from time to time in the various
electrical magazines and in “ithinninm such as
Work, Hobbies and the English Mechanie. (2) We

THE WIRELESS WORLD

do not know the best book about alectro- s
but you might try mElmt:*n ing mhhgﬂ.nl

ing,”” by Watt & Phillipa, 148 net : publiahars,
fonpt ' S

W.C.Y. (Colchester).—{1) * The Elemmmtary
Princi Wireless Telegraphy " (in two parts)
and * The Oscillation Valve.” (2) Yoa; it is

to have a licence for any wiraleas sat.

D.B. (Greenwich).—Wes are not sure about
Greenwich bei s barred area, although we
believe that Woolwich is. Apply to the Becretary,
a.P.0., Lun:lnn

“* RADIO "* (Kensington) (1) Sends a valve
circusk [ Fig. {}jurnﬁmundiﬂ}ﬂﬂﬂtﬂdiﬂrﬂm
of a proposed telegraph and telephone tronsmitier,
{ Fig. B) with a frams aerial of 100 turns on a former
i aquare : o tuning inductance, L, of 3" diameler,

WWWMHHEWG enamelled wire ;

a reaclance, R, 21" diameter, 3" long wound with

li_dp

-

e
-

- *
ol

Fig. 4.

30 B.W.G. snamellad wire, asking o « would tronsmst
from ons room to another. (3) How for & might
tronsmid o a singls valoe receiver.

{1} The circuit shown is quite a good ome. It
would probably work better however with an
ATIL the aerial. Dimensions of reaction coil
should be about right for tuning coil as shown.

=T

(2) Presuming, as you say, that inductancs and
capacity are al-out right this set might do the work
i,'ou esuggeat, with a high resistance microphone.

would be im B COn acToss the
H.T. battery, and also b
inductively to the grid eircuit,
battary in seriea with the mlm:-phl:rna. tf simplor
method which should be effective with a fairly
low resistance microphone wou'd be to put it in
parica with the frame aesrial.

(3) Difficult to say ; possibly & mile with good
sats,

P.R.C. (near Leeds).—(1) Apply to the Becre.
tary, G.P.0., London. (2) You might “The
Wireless Experimenter’s Manual,"” by E. E. Bucher
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QUESTIONS AND ANSWERS

{The Wirclesa Pross, Ltd]-..u.ndi'uiluw thnmn
structional articles which began in the p
volume of the Wireless H’wﬁ. {g} We utq-nngly
recommend you to join a wireless club.

J.H. (Manchester).—The Radioc Communica-
tion Co., 34, Norfolk Street, W.C.2., The Alfred
Holt 8.8 Co., 8, Billiter S8quare, E.C.3., Siemens
Broa, Woolwich, 8.E.18, the L. 8. W. R., and the
8.E & CR.

W.C.H. (Brighton).—(1) The Army, Navy,
Nautical and Aeronsutical professions gemerally,
and, nl courss, in the profession of Telegraphy.
(Z) direct to the Railway Companies, say,

thal.. R.orthe SE. £ CR. (3) A to the
G.P.0., the various cable companies, or Marconi's
Wireless Telegraph Company.

S.R. (Macclesfleld).— The Marconi Inter-

national Marine Communication Co., Ltd., S8iemena
Bros., Woolwich, and the Radio Communication
Co., 34, Norfolk Strest, W.C.

E.H. (near Bath).—Mr. F. W. Bridges, 20, High
Holborn, W.C. 1.

SENEX (Brighton).—(1) General Physics, Mag-
netism and Eleotricity and direct mudlug in wirelass
litersture. If you will write again, stating what
knowladge of thess subjects you already have, we
will outline a course of reading. (2) Ability to um
the Caleulus ia an undoubted advantage, eapeci
for advanced reading : but we cannot Bay dud:;I.F
nitely “ what knowledee ™ of this s ro-
quired, becauss yvou do mot tell us how far you
wish to go. You can become efficient in practical
wirgless without & knowledge of Caloulus, and it
is possible to leart a very useful quantity of theory
without it. (3) Yesa; oxcellent co denco
murm in practical nulhnm-u-m ara available. Bee

ur sdvertisernent pages. (4) We do not care to
ra-m'mmnnd any particular course or college. Please
refer to advertisements

G.Y. (Greenwich) asks (1) If omaleurs are
allowed to receive un messages. (2) For sim
inatructions for making a Tesla transformer. (3)

he con caloulole the primary currend required jnr a
certain length of apark with such a eoil. {l}Hmfw
he could iransmil uith §-in. of spark.

(1) Yes, with official permimsion. Apply to

. LP.0., London.
(2) Thie is not really & wireleas question at all.
However, you could wind it roughly as shketehed
in Fig. 6

P

Fig. 8.

P (primary), about & dozen tums of bare copper
wire, say No. 10, spaced | cm. apart, diameter of
turna B.in.
§ (secondary), on former 4-in. by 24-in., wound
full in single layer with No, 36 ; insulation to be
the best possible.

{3) This is practically incalculable. Length of

spark depends chiefly on d of resonance
batweesn the circuits. FPot varnous capacities, of
the order of 1 jar, across the primary until you get
best resulta.

(4) We cannot say ; it would depend on the power
in the spark. For instance, the spark length on a
1§ E.W. set on 600 ms. would not be so long as
§-in., while a tiny induction coil could easily be

built to give a longer spark than this on quite & few
watia e 1§ K.W. set would have many times
the range of the eoil

R.E.L. (Handsworth) sends descraphion of a
receiver with rough skeiches. He aske (1) IT ke aerial
tr foo small, (2} Which is beller for long-range
slations—a 2-alide A.T.I. or a single-alide coupled
coil (from sketch sent we gather that by this he really
means a 2.ooil coupler). (3) If there 15 any way of
tuning owl induchion from frams, ele. (4) For o
circuid by which he o bound fo receive long-range
slalions, f pro tuned.

(1) No, this ia t the standard P.M.G. length.

{2) The description of the setis so l:l‘lﬁ]l!f r
that we can give you little syggestion aa to what is
actually wrong. Circuit A could not poasibly work.
Circuit B should work, but would be better as
in Fig. T

Fig. 7.

circuit I should work.
Son

Cireuit C will not work ;

(3) It is difficult to do this satisfactorily.
recont advice to other quersta,

(4) Your circuit B should be all right. You 'I'ﬂnl
find others in Bangay's " Elementary Principles "
or in the more elementary articles in this maga-
Eifue,

J.L.D. (Jarrow) sends sketches of his aerial and
receiver, which give unsatisfactory rerults. He asks
Jor advice.

The aerinl is badly designed. We have pointed
out in several recent answers that an asmal should
never be arranged with a amall seute angle botween
the down-load and honzontal parte. The receiver .
is not & good one, The chief objertion ia that, with
the small number of turns you | ave arranged to
put acrpas your crystal, you will get very amall
voltages acroas it. To remedy this, tap more tuma
acroas the crystal on the auto.coupled side, and
use & bigger nductance for the secondary of the
loose coupler.
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JULY 24, 1920

E.A.P. (Cheam) nolices thai Paris C.W. time
#signals are send by allering the or de presing
the key, and aska (1) If any other big atations ado
this method, and (2) If i i not undesirable from
poind of view of jamming. (3) On listening to special
rignals " A's" and “Ca" on May 1 he heard
"Na" and “"V'a" on o shighily wave. He
suspects this to have some connsction with the above
questions, ond asks for an erplanation. (4) In
arrangming a P.M.G. asrnal, where showld mecsurement
of length be kaken o,

(1) This method is wsual with almost all C.W,
transmitters except the Marconi trigger disc seta

(2) The u;l nnduuhlf]ﬁad.lj.r uﬂﬁduﬁ Ir:im
& jamming point of view, but it is oat o
practical “F;"’:I operating the sets, particularly g
the case of arca

{(3) As you suggest, the lowaer wave signals were
due to the wave sent out when the key is not
depreased. It was only by socident that
formed Morse charactors, and they do not in genecal
do so. If you writa down a series of " A's" and
“C's" in Morse you will pes that the spaces form
the letters "N ™ and “ V,” which you heard.
These spacing wave or “ backlash " from
a W, station arm evidently unintelligible as &
rula, but are rather liable to confuse inexperisnced
operators who attempt to take them instead of the
true Morse marking signals.

{ii Presumably to the point of lead.in to the
wi FOOTN.

G.A.J. (Bromley) sends o list of questions
and aﬂlﬁfmu nf“gimv‘l ey Currend
Work," which we have notf space to quols, porti-
cilarly as in moal cases the criliciema ore nol valid,
BRelow are replica to some of the more inieresting
points i—

(1) Re quga 5, Fig. 8.—" Should not rats of
cutting of lines be in proportion to motion of A

the bass T " Thoe magnitude of the rata of
outting s guite correctly given as X A°

(2) Re pagea 20 and 30, the author uses alterna.
tion and period synonymously. Our correspondent
thinks a paricd should be = to two alternations.
An altormation is a term rather loosely used for
aither a complete cycle or a reversal, +.e., & half
oycle. As s rule it is taken to be a complete oyrle.

(3) Page 37.—A 4.pole commutator is under-
stood, connected in the usual way for a D.C,
machine,

(4), (5) and (6), three questions re page 41.—The
gueations are outside our renge. Consult & larger
treatise on the subject.

{7) Pagea 39 and 41.—The astatement that
* wirtual values v2 % max valus," is queried., In
this case our correspondent is right. This is evidently
\'E'K max. value,"

{8) Page 42; we ' 3 VI, is queried, it being
suggeated *hni it leaves it doubtful whether the
root is to Lo taken of V, and J,, or only of the
factor * 3." The expression is quite right as it
mtands, Consult any elementary textbook of
algabra for the rule on this point.

J.G. (Murtle-by-Aberdeen) asks (1) What
Fize W would be needed for the coils in Fig. B,

a alip for * virtual value =

THE WIRELESS WORLD

Construciional Articles, in November number, for a
wavelength range of from 600-3,000 ms. (2) He also
asks for any delails avadable of the cirpuil shown in
Fig. 12 of the Wireless Sociely of London Report in
December tasue

{1} Tuned circuwit coil former might be 8-in. long
by 4-in. diameter, wound with No. 30 wire. Ra.
action ooil might be about 4-in. by 3.in., wound
with No. 28. The beat size for this coil depends on
various uncertain factors, and you may therefore
find it necessary to alter this & Little.

({2) We have no aﬁmiﬂ information with regerd
to this circuit, which we have referred to in other
recent replie}a. We should suggest the following
values for trials :—

L1 sbout 8-in. by 8-in., wound with No. 28,

L2 ., B-in. by 4-in., i o a0,
Cl ,, 00005 mide max.

c2 ,, 0-00001 mfds.

C3 . 001 mida

The beet value for this condenser should befound by

a:ﬁmme‘ nt. A leak (not shown in the diagram )
wi ﬂmhaumﬁwﬂmmﬂmmnﬂ]

J.0. [Strasburg) sends somé apeéculations as ko
the possibilily of oldaining inderference phenomena af
long distances befieen waves from high power stolions
between the transmilling and receiving siabions, and
M#mﬂmﬁﬂaniudﬂmrmimﬂﬁu’fnﬁm
through the antipodes of the sending afabion. Ha bases
hia mmmdmﬂurnpumphmmm.mﬂ
suggests that intereating ex periments might be carried
oud.

Buch effocts would be from
considerations, but we doubt if they could be
observed in practice, and we do not think the
resulta, if obtained, would be worth the trouble
taken, either from the point of view of interest or
practical value. The earth differs from miost
experimental tical media in being non-homo-
geneous—proba to an extent which would
quite mask the desired effecta. Moreover, there
appoars no reason why signals should not trawvel
from the tranamitter to the receiver by many other
patha of different lengths from either of the two
postulated. If this were so, the probability of the
:lriltﬂnmﬂc-l regular interference effects would be

mioat mil.

SHARE MARKET REPORT.

Busineas in all the Wireleas Btocks has been quist.
General liquidation has now ceased and prices are
all inclined to harden. The ordinary and preferance
sharee are now ex div. and bonus.

FPricoa as wa go to press, July 18th, are —

Marconi Ordinary - - - - - - 3
i Preference - 244
. Capadian . . . . . . 10w
o Marins -+ o= =« « 14
- New Issue - - - - . - 3
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