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Reminiscences of Wireless on the
Blimp Patrol.

By MICHAEL B. EGAN.

OF all those wonderful and
timely inventions which
blossomed so abundantly
on the prolific branches of
science under the stress of

warfare, few exist to -day in which we
did not gladly relinquish our ephemeral
interest when the joyful news of the
armistice dictated our immediate return
to the business of peace. Amongst those
discoveries which by reason of their
exceptional adaptability to the purposes
of peace succeeded in retaining the in-
terest of a war -weary people, the mar-
vellous developments which sprang from
the sciences of Aeronautics and Wire-
less Telegraphy and Telephony stand
out boldly in the foremost rank. At a
time when it was universally realized
that the ultimate supremacy of the
Allies demanded the immediate and com-
plete suppression of the U-boat cam-
paign, a necessarily captious censorship
prevented the general public from fully
appreciating the real value of the assist-

ance which our smallest dirigible air-
ships contributed towards the eventual
extermination of the elusive Hun. A
complete account of the wonderful per-
formances of these little Blimps (tech-
nically termed Sea Scouts or S.S. type)
and of the astounding utility of the
wireless apparatus which they invariably
carried would provide a most fascinating
volume of romantic endeavour and dar-
ing achievement.

The history of the Blimp Patrol,
however, has yet to be written, and, in
the meantime it will probably be of in-
terest to readers of the WIRELESS
WORLD to get a brief impression of the
daily life of a wireless operator on one
of those secluded Airship Stations which
at one time dotted our coasts, from
Land's End to Scapa Flow.

That factor which conduced most
essentially to the enjoyment of life at
an Airship. Station was the absence of
wet weather. In the winter, even
though the prevalence of violent winds
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Type Airship for Anti -Submarine Patrols.
This craft was entirely constructed at Folkestone Airship Station.

might considerably curtail the normal
amount of daily flying, so long as the
ground remained dry one could with
fair comfort roam around from shed to
shed and derive a considerable amount
of legitimate pleasure from criticising
the condition of the wireless gear on all
the -other ships. Of course, this needed
a very fine tact.

Each operator was permanently ap-
pointed to one particular ship, and it
was an unwritten (though not un-
voiced!) law that a visit to a brother
operator's ship should at all times be
preceded by a polite request. During
periods of very heavy rain the approaches
to the sheds usually degenerated into
treacherous avenues of liquid mud, and
at such times it was the custom of all
operators to congregate at the Base
Wireless Station (usually situated in one
corner of the Aerodrome) and teach each
other the correct way of passing a wire-
iess message from a destroyer to a Coast
Station during flight, etc. Needless to

say, these discussions invariably invoked
pointed and lurid references to a multi-
tude of wrong

In good, fine weather life was truly
delightful, and the sun -blessed days of
summer were wont to tell their joyous
tale all too briefly. During the sum--
mer months the launching of the early
morning patrol constituted the most im-
portant event of the day, and the great-,
est eagerness and enthusiasm was dis-
played by every officer and man who as-
sisted in getting the ships " pushed out "
into the morning blue. Apart from the
desire to " get on with the job " which
was the motto of the Station, this spirit
of cheery enthusiasm between the early
hours of 4 a.in. and 5 a.m. was due in
some measure to the keen rivalry which
existed between all Airship Stations,
particularly those within wireless range.

It was considered a matter of supreme
importance that the ships from one's
own aerodrome should be the first to
" crash into the atmosphere " each day
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and salute the morning sun, and no
effort was spared to achieve this worthy
ambition as frequently as possible.

In addition to those operators whose
ships were scheduled to fly on the early
morning patrol one extra operator was
detailed for duty at the Base Wireless
Station in order to deal with the periodi-
cal reports which the Blimps sent back
as they scoured the seas for signs of
enemy activity. Every operator on the
Station was obliged to officiate as duty
operator in turn, and, needless to say,
this was a duty whose performance
gained scanty favour during bright
sunny weather.

This very natural apathy frequently
induced the unlucky one to attempt just
another little doze after the inevitable
bugle had sounded the emphatic order
for the evacuation of nice warm bunks.

Thus it came to be considered that
the first duty of those operators who
were about to go aloft consisted in care-
fully depositing the unfortunate duty
operator at such a distance from his bunk
that the mere action of walking back
should provide sufficient exertion to dis-
pel all desire to re-enter it ! This
done, the next few moments were em-
ployed in testing one's telephones, don-
ning flying kit and racing across to the
sheds to make one last swift overhaul of
the wireless installation.

And what a scene of activity and
bustle in the shed ! Busy hands are
quickly unfettering the silent ships by
releasing the steel wires which anchor
them to the concrete floor. Meantime
every part of each ship is being subjected
to a swift and thorough overhaul. Solici-
tous mechanics see to it that there is

The Wireless Cockpit of a Blimp.

559



THE WIRELESS WORLD

Ready for the ascent.

plenty of petrol and oil and water bal-
last in the tanks, fitters and riggers insure
that all the controls are in thorough
working order; an engineer surveys the
most vulnerable parts of the engine with
an experienced and critical eye; another
tests the gas pressures; another checks
the ammunition cargo. Presently the
massive iron doors in the front of the
shed are wheeled apart and the order is
given, " All hands on the guys." Care-
ful hands grip the steel guys that stretch
down from the envelope of the ship,
whilst others apply themselves to the re-
moval of sand -bags from the fuselage
in which the pilot is now employed in
testing the air and gas pressures. In
reply to the second order which follows
swiftly upon the first-" Walk ship
ahead "-the docile Blimp is "walked"
gingerly from the shed and out on to
the centre of the aerodrome. Here a halt

JANUARY, 1920

is called; the propellor is swung and the
engine is allowed to run for a few mo-
ments whilst the pilot tests its mood.

Then Climb up, Wireless." Up
clambers the wireless operator and forth-
with proceeds to adjust his instruments
to the approximate valves for the wave-
length on which he is about to transmit
and receive. Then the final order is
given. The pilot waves his hands to the
party below as an indication that " all's
ready." The officer in charge of the
launching party gives the command,
" Hands off the guys," and in a moment
the silvery Blimp is mounting slowly
but steadily into the tranquil blue sky of
morning to the accompaniment of the
engine's terrific roar. The efficiency of
the aerodrome organization ensured that
a very brief space of time elapsed be-
tween the departure of each ship on the
same patrol, and at some statiow, where
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a sufficiency of personnel permitted, two
or three ships could be launched simul-
taneously.

At the time to which reference is now
made, aircraft wireless had not yet ar-
rived at that stage of its development
which was responsible for the super-
sedence of crystal receivers by the
standardised valve receivers and ampli-
fiers of the present day. The valve, of
course, was in the test rooms and labora-
tories on the ground, where scientific ex-
perts were employed continuously in
chronicling its manifold peculiarities in
the attempt to conquer the limitations
which retarded its application to the
purposes of aircraft wireless. But it had
not yet honoured the wireless cockpit of
a Blimp with its glowing presence.

In those days the complete wireless
installation comprised the R.N.A.S. pat-
tern T C Crystal Receiver which was
used in conjunction with the Brown's
Relay, and the Sterling Transmitter.

Owing to the extremely sensitive ad-
justment which was necessary for the
efficient working of the Brown's Relay,
this instrument was removed as far as
possible from the vibration and shock of
the engine. It was usually slung on
elastic bands inside the tail of the fuse-
lage, and was connected by means of a
six -way lead to the Receiver and also to
the low-tension batteries in the wireless
cockpit which formed an auxiliary por-
tion of its equipment.

To return to the morning Patrol.
The first thing to be done when suffi-
cient height had been acquired was to
let the aerial out and call up the Base
Wireless Station. This practice was
adhered to in accordance with Station
orders which laid down that all ships
should apprise the Base Station of the
time at which the patrol was commenced
and finished.

Of course, in the majority of cases
this was' absurdly unnecessary so far as

the duty operator was concerned be-
cause, at that moment, he was probably
gazing enviously at each departing ship,
With his nose glued to the window of
the wireless cabin, beyond which he
could not go owing to the limitations of
the telephone leads which effectively
tethered him to his instruments! To
the operator in the air, however, this
practice of signalling the time of depar-
ture provided pleasant means of ensuring
that his brother operator below was
thoroughly and actively awake. It
also gave him a welcome opportunity of
testing the general efficiency of his own
instrument at the outset of the patrol.
No matter how much care and attention
one might bestow upon one's instru-
ments on the ground, the supreme im-
portance of the part which wireless
played in the work on hand made one
naturally anxious to ascertain if any hid-
den fault had developed during the time
which elapsed since the previous flight.

In cases where Blimp Airship Stations
were situated within a few miles of the
coast, the quiet fields and picturesque
hamlets of the countryside were soon
replaced by the broad desert of green
ocean that flashed and danced away to
the distant horizon beneath the warm
rays of the rising sun. And now the
real work of the patrol began. No ob-
ject in the whole of that watery expanse
was too minute or insignificant to escape
a thorough scrutiny through the power-
ful binoculars which formed part of
every wireless operator's kit. If any
particular craft was too remote to permit
of a definite opinion as to her friendly or
hostile character the airship's course was
altered accordingly until a closer survey
established the sincerity of the stranger's
intentions. Sometimes it was very diffi-
cult to discern objects clearly from any
appreciable height above the sea. For
example, the periscope of an enemy
submarine and its wake did not always
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Three Blimps setting out for the day's patrol.

bear a very marked resemblance to the
many fine specimens of artistic enter-
prise that frequently adorned our illus-
trated periodicals during the war. In a
choppy sea the dancing and overlapping
waves intermittently obscured the peri-
scope itself and the wake of course
hardly existed at all. For the purposes
of war, however, doubts and possibilities
and uncertainties assumed a degree of
importance which was hardly surpassed
by that of the realities themselves, and,
in consequence had to .be reported with
equal celerity and precision.

The Admiralty organisation was
such that at every moment of the pat-
rol, from sunrise to dusk, the sea scouts
could communicate directly with a
naval base or with some vessel of the
fleet which was engaged on sea patrol
in the same, area. Thus when enemy
or even suspicious craft was observed, a
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cryptic though comprehensive report
was immediately flashed back to the
Base Wireless Station and to the near-
est naval unit,, stating the exact position,
course and approximate speed, etc.,, of
the vessel or vessels which had been
sighted. In this connection it must be
mentioned that our Shore Wireless
Directional Stations rendered inestim-
able assistance. These stations were
usually arranged in groups of three
throughout different coastal areas. All
three stations were fitted with the Bel-
lini-Tosi balanced aerials and radiogonio-
meter, and one station-the " control "
station-was also equipped with trans-
mitting instruments which were parti-
cularly adapted for aircraft work. Thus,
in the event of being suddenly enveloped
in a sea -mist or fog an airship could, by
sending a pre -arranged signal, obtain its
exact position within a very brief space.

562



WIRELESS ON THE BLIMP PATROL.

All wireless messages of course were
transmitted in secret code and the pro-
cess of coding and decoding with ,the
promptitude and exactness whi6h war-
time operations demanded necessitated
considerable practice. The code books
were carried in stout covers which were
weighted with lead in order that they
might be swiftly consigned to the bot-
tom of the sea at any moment of emer-
gency.

Needless to say, each day's patrol did
not yield signs of those wily denizens
of the deep whose activities were a con-
stant menace to our merchant shipping,
and every wireless operator on the
Blimp Patrol has experienced long and
monotonous hours and days which
brought nothing of excitement and little
of fresh interest.

However, the presence of the enemy
was not always the only source of ex-
citement and on days of good visibility
the proximity of a sister ship on patrol
afforded a welcome opportunity for a'
little practice in semaphoring and flag -
wagging from one ship to another. This
could be performed with fair comfort by
standing up on one's seat and jamming
one foot firmly ,against the woodwork
beneath the cowling which projected
over the wireless cockpit. This pre-
caution was necessary in order to main-
tain one's balance against the air -blast
from the propeller.

With reference to this it is intt..-esting
to recall that on one or two occasions the
ancient art of semaphore was employed
to inform one ship that the transmitting
apparatus of a sister ship had failed. In
this manner the recipient of the message
was able to communicate the unfor-
tunate incident to 'the Base Wireless
Station and thus allay the anxiety which
would naturally be felt concerning the
ship that had probably failed to respond
to repeated wireless calls. Such an oc-
currence was not of course so serious as

the sudden failing of the engine. An
accident of this nature was necessarily
fraught with immediate danger because
when deprived of her own power of
propulsion an airship is converted into
a free balloon without being possessed of
the various facilities for descent and
landing with which that type of craft is
specially equipped. As it was always
necessary under such circumstances for
the pilot to remain at the controls, it de-
volved upon the wireless operator to re-
start the engine, and in those days this
could only be accomplished by getting
out of the ship and swinging the propel-
lor from behind-it being impossible to
swiag it from the front whilst the ma-
chine was in the air. Not one, or two,
but several operators have had the ex-
perience of obeying that cryptic sum-
mons : " Get out and swing." This
was performed by climbing out on to the
forward part of the undercarriage and
placing one foot broadly across the left-
hand skid whilst the right leg was
twisted around a stout strut that sloped
up to the fuselage. The right foot was
jammed tightly against a cross -strut con-
necting both sides of the undercarriage.
If possessed of a strong left arm the
right hand might be employed to lend
further stability to one's position by
grasping one of the engine bearers. This,
however, was a somewhat rare feat and
the swinging of a propellor under such
circumstances was usually accomplished
by leaning against the engine bearers
and utilizing both hands.

In addition to those duties which in-
volved complete and individual respon-
sibility for the operation and ,mainten-
ance of the wireless installation, the
qualifications of a Blimp wireless opera-
tor also included a thorough practical
knowledge of aerial gunnery, map -read-
ing and map -drawing, aerial photography
bomb -dropping, and visual signalling in
all its forms.
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Personalities in the Wireless World
R. CHARLES CHREE was born in 1860 at Lintrathen,
Forfarshire. He received most of his early education from his
father the Rev. Charles Chree, D.D., a sound classical scholar,
and after staying a year at the Grammar School, Old Aberdeen,
entered Aberdeen University in 1875. In those days every
would-be M.A. had to attend lectures and pass examinations in
English, Latin, Greek, Mathematics, Physics, Logic, Moral

Philosophy, and Natural History. After the usual four years' course Dr. Chree
took his M.A. degree in 1879, being first in mathematical honours. He had taken
prize; in all the subjects of the curriculum and received the Medal awarded to the
most distinguished graduate of the year.

Proceeding to Cambridge, he entered King's College. He took his degree
as sixth wrangler in 1883, obtaining a first class in the final parts of the Mathemati-
cal and Natural Sciences Triposes. Becoming a Fellow of King's College he
resided in Cambridge until 1893, when he succeeded the late Mr. G. M. Whipple
as Superintendent of Kew Observatory, a post he still holds. Until 1900 Kew
Observatory was administered by a Committee of the Royal Society of which Mr.
F. Galton was the last Chairman! As a Meteorological Station it was subsidised
by the Meteorological Office, and it possessed an endowment, the Gassiot Fund,
for the maintenance of the magnetic work. Its total secured annual income being
less than £900, it was largely dependent for its existence upon its verification work
which continued to increase rapidly with the result that a very satisfactory financial
position had been reached before the Observatory became in 1900 a nucleus of the
National Physical Laboratory. In 1910 the Observatory passed under the contra]
of the Meteorological Office to which Dr. Chree is now attached.

Since 1884 much of. Dr. Chree's time has been given to research. At
Cambridge, working at the Cavendish Laboratory under Sir J. J. Thomson, he
investigated the thermal conductivity of liquids and some magnetic properties of
cobalt.. His principal work then, however, was in connection with the mathematical
theory of elasticity, and he continued this work after leaving Cambridge. The
practical value of some of his mathematical researches has been recognised by the
award of the Watt Medal by the Institution of Civil Engineers.

Dr. Chree's responsibility for the testing work at Kew led him to publish
papers on Thermometry, Mercurial and Electrical, on Magnets, on Anemometers,
on lag in mercury barometers and creep in aneroids, and on the effects of reduced
barometric pressure on watches.

His principal research work since 1893, however, has been in terrestrial
magnetism and atmospheric electricity, two branches of physics which are closely
related to the problems of wireless telegraphy, and it is the connection of these
subjects with aether-wave work which probably led to his inclusion in the British
Association's Committee for Radiotelegraphic Investigation. For his researches
in terrestrial magnetism he has recently been awarded the Hughes Medal by the
Royal Society.

Dr. Chree is a D.Sc. of Cambridge, an honorary LL.D. of Aberdeen, an
F.R.S., and an ex -President of the Physical Society of London.
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Notes on the Physics of
the Thermionic Valve

By T. G. PETERSEN.
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SUMMARY. OF THEOREMS.

In order to make clearer the student's
conception of the emission of electricity
from hot metals in vacuo, it is pro-
pcsed to summarize the kinetic theories
in relation to (a) Gases, (b) Liquids,
(c) Solids, and so lead up to the idea of
evaporation.

THE KINETIC THEORY OF GASES.

THE molecules of all gases
are continually in a state of
motion in straight lines,
their courses altering only
when they collide with

others, or hit the boundaries of the
vessel in which they are contained.
It will be seen from this that
the walls of the containing vessel
are subjected to a molecular bombard-
ment, or the gas may be said to be exert-
ing a pressure against the sides of the
vessel. With increase of temperature bu, 
constant volume the pressure exerted by
bombardment is proportional to the ab-
solute temperature of the gas. In other
words, with increased temperature, they
molecules attain greater velocities, and
consequently the force and frequency
with which each molecule is capable of
bombarding the walls of the containing
vessel are increased.

THE KINETIC THEORY OF LIQUIDS.
The molecules of liquids are in con-

stant motion, at a lesser rate than are
gas molecules, but differ from the lat-
ter in that they are unable to expand
or fill an unlimited space, although
they are able to take up the shape of
the vessel in which they reside. In other

words, there is a stronger tendency for
the molecules to hold together in con-
tradistinction to those of gases, which
one may regard as having perfect elasti-
city, and hence, as being in contact with
each other only during collision. In spite
of this tendency of liquid molecules to
hold together, they are evidently able to
escape from the surface of the liquid,
and in cases where the space around is
not closely confined, may move away en-
tirely, that is, evaporation takes place.

THE KINETIC THEORY IN
RELATION TO SOLIDS.

In the case of solids the molecules
are held together still more firmly, but
it cannot be said that they are
at rest, for even at temperatures below
their melting paints many solids are
more or less volatile. That is, evapora-
tion takes place, as instance the cases of
solid naphtha and camphor.

EMISSION FROM HOT METALS IN
VACUO.

Metals are "conductors" of electricity
because there is in them an atmosphere
of electrons (charges of negative electri-
city) in violent motion similar to the
molecules of a gas. When a conductor
comes under the influence of an electric
field, the haphazard motion gives place
to a definite direction of drift, accord-
ing to the potential gradient of the field,
thus constituting a flow of current.
With increased heat the velocity (or
energy) of these free electrons also be-
comes greater, and it is to be expected
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that some of them will become detached
from the surface and move away from
it. This is in fact what takes place;
the mean square of the velocities of
these electrons being proportional to the
absolute temperature of the metal.

From the foregoing summary it will
be seen that there is a similitude be-
tween the evaporation of solids and
liquids, and the emission of negative
electricity from metals. In short, elec-
tronic emission may be regarded as the
,evaporation of electricity.

REASONS FOR THE USE OF TUNGSTEN

AS AN EMITTER.

In the following cases of the Ther-
mionic Valve, it is proposed to deal with
Tungsten as an emitter, and then only
in relation to a pure electron discharge,
such as occurs in dead -hard valves,
but before passing on a comparison of
Tungsten with other metals will, per-
haps, not be unprofitable.

The only serious competitors with
Tungsten as an emitter for Thermionic
Valves are Platinum oxide -covered,
Platinum -Iridium oxide -covered, and
Carbon.

The prominent points for and against
the previously mentioned metals may be
summarized as follows :-

Platinum oxide -covered and Platinum -
Iridium oxide -covered. Both of these
compositions are good emitters, but fuse
at low temperatures; also the degree of
vacuum cannot be raised to the necessary
value in their presence (see later re-
marks). The Oxides referred to are
those of Calcium, Barium and Stron-
tium.

Carbon. Although Carbon is an
efficient emitter, its structure is such
that when raised to temperatures essen-
tial to ensure sufficient emission, particles
of the filament are thrown off vigorously,
resulting in its rapid destruction.

It will be well, at this juncture,
to point out that in valves employing a
pure electron discharge it is necessary
(I) to attain an exceedingly high degree
of vacuum, and (2) to maintain such
degree of vacuum.

(i) During the evacuation of the
bulb it is essential to treat the
anode to remove (as will be explained
later) the gases occluded in the metal
parts, and this process puts the filament
to a severe test, under which all the
substances mentioned, with the excep-
tion of Tungsten, would succumb before
the gases had been liberated.

(2) If it were possible to remove all
traces of gas from the metal parts before
inclusion in the bulb, and assuming
that merely by exhaustion the necessary
degree of vacuum could be obtained,
such vacuum could not be  maintained
in the presence of the oxide -coated me-
tals named when they are heated to a
temperature high enough to ensure any-
thing like a sufficient emission. This
is especially true in the case of oxide -
covered Platinum filaments, and is due
to the emission from the hot oxides of
various vapours which of course lower
the vacuum.

In Tungsten many of the faults of
the substances discussed are absent. It
has a high melting point (327o°C); its
tendency to evolve Tungsten vapour is
small even at the highest temperatures.
Thus the loss due to material evapora-
tion is little, even when it is maintained
at high temperatures for long periods,
whereas all impurities will quickly eva-
porate and be taken away during evacua-
tion. The emission from it is steady for
constant filament temperature, and it acts
as a self -purifier, attacking all except the
inert gases and forming compounds with
them. The emission per centimetre
length of filament is small, compared
with that of other metals, but this de -
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ficiency is compensated for by its nume-
rous good qualities.

It should be noted that pure Tung-
sten is rarely used in valve manufac-
ture, the Tungsten of filaments usually
containing a trace of Thorium. Pure
Tungsten filaments have a decided ten-
dency to sidestep or stagger, thereby
becoming very fragile. The inclusion
of Thorium rectifies this defect to a
large extent.

ACTUAL CASES OF EMISSION FROM
TUNGSTEN.

Having briefly shown why Tungsten
is found as the emitter in present-day
valves, it is now proposed to show .how
values of emission currents may be deter-
mined.

The emission from a filament in a
high vacuum may be calculated from
Langmuir's power law, namely :-

i=14.65 x ro-6 4- (V)! amperes.

where, i= plate current
/= length of filament (ems)
r=radius of cylindrical plate

(cms)
V = applied voltage.

Now the current in a valve is limited
on two accounts :

(r) The fact that there is a limit to
the rate of supply of electrons dependent
upon the temperature of the filament.

(2) The effect of the space charge,
which partially annuls the electric force
tending to drive the electrons across the
space between filament and plate.

In the above equation the space charge
effect is the only one of these two con-
sidered. That is, the filament tempera-
ture is raised until the valve current is
limited by the space charge. Under this
condition it should be noted that

(a) with increase of filament length
(/) the emission current will in-
crease.

(b) with decrease of the distance (r)
between filament and plate, the
emission will increase.

(c) with increase of voltage (V) the
emission current will increase in
proportion to V up to a certain
limit.
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Fig. r shows the values- of plate cur-
rent obtainable in a small type receiv-
ing valve at the voltages indicated.

In Fig. 2 will be seen the values of
plate current obtained in a medium
power transmitting valve, with a con-
stant voltage on the plate and with an
increasing filament temperature.

It should be noted that in these two
cases the plate and grid were connected.

It will perhaps be of interest to see
how the transmitting valve case com-
pares with the above equation. The
constants of this valve are 1=12,
r=o.875, V=200; substituting, weI2ob-tain i=14.65 x 0075 X 2,830 = 567,000

microamperes roughly, or 567 milli-
amperes, which approximates to the ac-
tual saturation value as shown in Fig. 2.

THE EFFECT OF INTRODUC-
ING A GRID.

Having discussed some of the
underlying principles governing the
production of thermionic currents in a
two -electrode valve, it is now proposed
to outline the effect of introducing a
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third electrode-the grid-interposed
between the plate and filament.

In Fig. 3, the circuital arrangement
which is to be considered, the grid is
shown as a broken line G, P and F
representing the anode (or plate) and
the filament respectively. Also' let
EB represent a battery maintaining P
at a positive potential, and Ec a battery
capable of being reversed and varied in
its E.M.F.

Fig. 3.

Now, for the moment, regard the
grid as being connected directly to the
negative end of the filament (i.e. with
E, absent) then its potential with
respect to the filament will be zero.
Although there is no difference of

5

Amperes

2.

7

potential between G and F, there yet
exists an electric field between them
due to EB, setting up a field at P,
which, acting through the openings of
the grid, has an attractive force upon
electrons in the vicinity of F. This
means that G must assume a potential
difference -With regard to F in virtue of
its position between P and F. This
will be readily seen by reference to
Fig. 4, in which the disposition of the
electrodes F, P, and G (which, it is
assumed, has a mesh the openings of
which are infinitely great) are shewn,
and the gradient of the electric field
set up by EB, between P and F, is
represented by the sloping line P' F.

Now if the height EB is proportional
to the voltage of the plate battery, the
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effect of the stray field of EB acting
through the apertures of the grid, on an
electron in the, vicinity of F, is the
same as if an E M.F., equal to the
height of the line G, were acting at G
towards F. The value of this potential
has been shewn to be equal to

7E5 E *

where y is a constant dependent on the
mesh and position of G and varies
between unity (when the mesh of the
grid is infinitely great) and zero (when
the mesh of G is very small) and E is a
constant dependent upon several factors
but is negligible in comparison with
yEB. Therefore, calling the effect of
the stray field at G, Es, we have the
expression

Es.yEs
It should be pointed out that the
consideration of the hypothetical case
above is Somewhat misleading on one
point, namely, that since y is unity,
7E, will be equal to Es which could
not be true.

G at zero potential and mesh of grid a
finite size.

Take now the case where y is some-
what less than unity-when the mesh
is of finite dimensions-then the field

- due to EB will be impeded in its action
through the mesh of G, and the value
of the stray field Es will be decreased
as illustrated in Fig. 5.

G at zero potential and mesh of grid
very small.

4

E8

5

Fig. 5.

Further, if the mesh of the grid G be
made very small, y becoming zero, the
strong field Es will .be nil, because EB
will be unable to operate through the
openings of G. Since the electron-

* Proc April, 1919.

attracting effect towards the grid is
entirely due to Es it will be obvious
that n,o current can flow through the
tube. This case is illustrated in Fig. 6.

F

Fig. 6.

CB

These illustrations will have made
clearer, it is believed, some of the
effects of the insertion of the grid, in so
far as: it affects the plate current, also
that it is theoretically possible com-
pletely to cut off the flow of electrons
through a three -electrode valve even
when the grid is not at a negative
potential with respect to the filament.

The effect on the plate -current -grid
potential characteristic, of decreasing
the mesh of the grid (or increasing the
number of turns in the case:of a spiral
grid), is to move it bodily to the right
into the region of positive grid potential.

Returning to the more practical case
where the value of y is somewhat less
than unity, let us discuss the condition
where the grid is maintained at (a) a
positive and (b) a negative potential
due to the battery Ec.

(a) E, positive, but less than EB.
Disregarding Eclbr the moment, the

field from EB will be impeded by reason
of the mesh of G, and, the stray field
maybe represented by the whole of the
line G in Fig. 7, but the grid has a
field acting on F independent of EB,
which is due to Ec, and being positive
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in sign assists the potential yEB. The
effect of these two positive E.M.F.'s is
to set up a stronger field, which is
equal to the line G, as depicted in Fig.
8. Thus with Ec positive the value of
the stray field between G and F is
represented by

Es = 7E5 Ec.

4

1

EB

Cc

Fig. 8.

(b) E, negative, but less than ER.
When the grid battery E, sustains G

at a negative potential with respect to
the filament, the case is different, since,
as will he apparent, there will be an
electric field set up which is in opposi-
tion to that due to EB. Suppose Ec to
be negative, but less than the value
yEB, then the field attracting electrons
from the filament will be the same as if
a potential equal to yEB-E, were
given to the grid as is shown in Figs. 9
and 9a.

Obviously, since Es is now diminished
by reason of Ec, the force drawing the
electrons to G (prior to their coming
into the intense field of EB between G
and P) will be lessened, resulting in a
corresponding decrease of current
through the valve. Further, the flow
of current will be completely stopped
when the negative value of E, equals
the positive value of yEB. This leads

+N ErEc

Fig. 9.1.

to the statement that when Ec is
negative the value of the stray field is

Es=yEB-Ec.
To summarise the preceding remarks

we may say-(1) With E, constant an
increase of turns on the grid (i.e. when
gamma diminishes) results in decrease
of current through the valve, and' con-
versely a decrease of the number of
turns on G (i.e. when gamma increases
towards unity) enhances the valve
current. (2) With y constant, making
Ec positive increases the plate current,
and conversely, making Ec negative
decreases the plate current until it is
completely stopped, at which point E,
is equal and opposite in sign to yEB.
Alteration of grid diameter.

While it is not suggested that the
following is by any means a full ex-
planation of all the effects of the altera-
tion of the position of the grid relative
to the filament and anode, it is believed,
however, that it will serve in conveying
to the reader's mind the elementary
principles involved. It will be seen
from remarks that follow, under the
heading of operating constants, that as
the grid nears the filament the voltage
amplification factor will become less,
and as a result the current through the
valve will increase ; but, although this
is obvious from the equation referred
to, it is proposed to show graphically
the effect of change of gridsliameter.

Retaining the electric field slope
conception, in Fig 10 it has been,
assumed that y has some finite value,
which results in the 'stray field equiv-
alent to the height JG. Now let the
grid be moved to the positions G, and
Gz in turn. In the first case G the
screening effect of the grid will be less
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than when at G, in other words the
stray field will have increased, and
since this value Es is proportional to
the current through the valve, this will
now also be greater. Conversely, when
the grid occupies the position
further from the filament, the screening
effect will be greater and the resultant
thermionic current smaller than when
at the position G.

In the above we have assumed that
the grid was at zero potential with
respect to the filament. Suppose now
a negative potential be given to the
grid, and call this E, as indicated in
Fig. 10, then the re-
sultant stray fields,
relative to the three
different positions
of the grid, will
be readily seen by
reference to the
diagram, where Ec
has been deducted
from them.. At the
position G, the flow
of current will be
seen to have fallen
to zero.

On the other hand
if the grid poten-
tial is positive but
equal in value to Ec, it is easy to
see that the dips in the slopes will
he raised to the points P, Q, and R,
respectively.

From the foregoing the general state-
ment may be made that, as the grid is

J.I.V1'.1RY, 1920

Ea

brought nearer to the filament, or as
its diameter is decreased, the current
through the valve will increase, such
a result being due to the lessened screen-
ing effect of the grid upon the field
of EB. (To be continued.)

Some of the Contents of the February Number
The Training of an R.A.F. Wireless Operator (Illustrated).
How to make a Flexible Socket for Valves (Illustrated).
How to make an efficient Variable Condenser (Illustrated).
Full report of the proceedings of The Wireless Society of
London. (Business, Paper by Dr. J. Erskine - Murray,
Discussion and Reply.)
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Stray Waves
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THE AMATEUR POSITION.
IS a poor heart that never
rejoices. Since we last
went to press no further
developments of the
situation have been made

public, and the amateur wireless world
has settled down to make the best pos-
sible use of available facilities. With the
exception of the dimensions of the aerial
matters are not so had on the receiving
side, and although many of us are in-
clined to say of our modest stretch of
aerial, " A poor thing, but mine own,"
it must be remembered that much can
still be done, especially with well -
separated twin wires, whilst the frame
aerial provides a fascinating and wide
field for experiment.

It gives us pleasure to note the ever-
increasing activities of the various wire-
less clubs and the rapid rats at which
these young phcenices are rising from
the ashes of 1914. So far we have
twelve on record, and we shall be grate-
ful to the Secretaries of any clubs with
whom we are not in touch if they will
make their existence known to us.

We direct the attention of all whom
it may concern or interest to the fol-
lowing extract from the Radio Service
Bulletin which issues from Washing-
ton :-

" Effective October I, 1919, all
restrictions on amateurs and amateur
radio stations are removed. This applies
to amateur stations, technical and ex-
perimental stations and colleges, and to
all other stations, except those used for
the purpose of transmitting or receiving
commercial traffic of any character, in-
cluding the business of the owners of
the stations."

11 1 ii1111 FET.

" The restrictions on stations hand-
ling commercial traffic will be removed
as soon as the President proclaims that a
state of peace exists."

" Before operating transmitting sta-
tions it is necessary to take an examina-
tion and secure an operator's licence
and have on file with the district radio
inspector a formal application for sta-
tion licence. The radio inspector can
assign radio call letters when the appli-
cation is received."

" All amateurs should be familiar
with the Radio Laws and Regulations.
This publication can be procured from
the Superintendent of Documents, Gov-
ernment Printing Office, Washington,
D.C. Price, 15 cents."

" All transmitting sets should be in-
ductively coupled. Stations having
what is known as plain aerial, or the
spark gap directly in the antenna circuit,
will not be licensed where they do not
comply with regulations 3 and 4 of the
Act of August 13, 1912."

" The list of Radio Stations of the
United States, edition of June 15, 1919,
does not contain amateur stations. This
publication can be procured from the
Superintendent of Documents, Govern-
ment Printing Office, Washington,
D.C. Price, to cents."

WIRELESS TELEPHONY AND
FOREST FIRES.

The United States Forest Service is
now employing wireless telephone ap-
paratus in connection with the reporting
of forest fires. A case recently arose
when such a fire was reported by wire-
less telephony from a portable instru-
ment from a mountain top 11,125 ft.
above sea level. These instruments
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have a range of several miles, and it is
proposed that they shall derive their
power from small wind -motors to make
use of the powerful winds which are al-
ways present at such high altitudes.

THE WIRELESS STATION AT
EILVESE (HANOVER).

A few details of the apparatus in-
stalled at this high -power station are
given by A. S. M. Sorenson in the
Elektrotechnische Zeitschrift. The an-
tenna system is of the umbrella type,
the central tower being 25o metres high
with six i 22 -metre tubular masts sur-
rounding it. The plant includes two
Goldschmidt high -frequency machines
which have given very good results.
These machines can be operated in
parallel if necessary, but it has been
found that satisfactory communication
with America can be effected using only
one of them. L. V. Austin has mea-
sured the strength of signals received in
America from Eilvese and from Nauen
and obtained the following values re-
spectively 21.6 x Jo amp. and 14.4 x 10.

4

THE MAINTENANCE OF
MECHANICAL OSCILLATIONS

BY MEANS OF THE THREE -
ELECTRODE VALVE.

In a recent paper presented to the
French Academy of Sciences, Messrs.
H. Abraham and E. Bloch describe
methods of using an ordinary three -
electrode valve for sustaining the oscilla-
tions of a pendulum. The pendulum
is fitted with a magnet influencing two
coif, one connected to the grid circuit
ancrthe other to the anode circuit of the
valve. By joining the windings in the
proper direction the amplified currents
from the valve may be caused to sus-
tain the movement of the pendulum. If
a multi -stage amplifier is used the effects
can be increased and the pendulum will
then start up from rest.

to sustain the tuning fork in vibration.
It is particularly suitable for forks of
high -frequency (1,000 or more per
second) for which difficulties are some-
times experienced with the ordinary
make and break contact.

Similar arrangements for tuning forks
were also recently described by Dr.
W. H. Eccles and F. W. Jordan.

THE DESIGN OF MULTI-
STAGE AMPLIFIERS USING

THREE - ELECTRODE THER-
MIONIC VALVES.

A paper on the above subject
was read by Professor C. L. Fortes -
cue at a Wireless Sectional Meeting
of the Institution of Electrical
Engineers on Wednesday, November
19th. The methods given in this paper
were developed in the course of work-
ing out the design of valve amplifiers
for naval wireless purposes. It deals
with the simple case of a single valve
used as a resistance amplifier, and by
ascertaining that the working parts of
the characteristic curves may be taken
as straight lines the equations for the
voltage amplification are developed.
After considering various ways in which
more than one valve may be connected
in cascade to form a multi -valve ampli-
fier the author dealt with the reaction
effect due to reaction coupling between
various valves.

The paper was largely devoted
to the derivation of the mathematical
expressions for the amplification factors
of the various valve arrangements, and
a general expression was also given for
a number of valves in cascade.

The paper was followed by a
discussion which was opened by
Professor Howe and continued by
Mr. L. B. Turner, Mr. Catterson-
Smith, Captain H. J. Round, Major J.
Erskine -Murray, Captain Slee, Mr. B.
S. Gossling, Mr. J. Scott -Taggart, and

A similar arrangement may be used Dr. W. H. Eccles.
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SIMULTANEOUS SENDING AND RECEIVING.
By E. F. W. ALEXANDERSON.

PROCEEDINGS OF THE INSTITUTE OF RADIO -
ENGINEERS, AUGUST, 1919.

CST workers in radio-
telephony must have ob-
served that the inter-
change of ideas is not
satisfactory if it is neces-

sary to manipulate a switch of some kind
to change the set from the sending to
the receiving arrangement. It thus can
be said that one of the most important
problems from the point of view of mak-
ing radiotelephony useful to the general
public is to devise a simple method of
duplex operation whereby the speaker
can hear the voice of the other party as
is the case in line telephony. Fessenden
was the first worker to devise such a
scheme, the same aerial being used for
simultaneous transmission and reception.
The method, however, involves a very
high degree of selectivity between the
sending and receiving wavelengths and
bristles with difficulties when carried out
on a practical scale.

The present account deals with at-
tempts to solve the same problem in dif-
ferent ways. The first method that
yielded practical results was to use separ-
ate sending and receiving antenn& lo-
cated sufficiently far apart so that only an
ordinary degree of selectivity was re-
quired to enable one to differentiate be-
tween the wavelengths of the sending
and receiving stations. Each pair of
sending and receiving stations were
connected by means of telephone wires,
and also connected to the local telephone
exchange so that any subscriber could
use the. radio -system. The diagram of
connections is shown in Fig. i. The

subscriber and the sending station are
connected together like the ordinary sub-
scribers to a line telephone exchange. It
will be seen from the scheme of con-
nections that any signals received on the
receiving antenna will be transformed
into a current flowing in the closed cir-
cuit between the subscriber's instrument
and the instrument in the sending sta-
tion. Thus the message will be trans-
mitted in the same way as the current
carrying the voice of the local subscriber.
Thus both sides of a conversation are
transmitted by each sending station and
a third party can hear both sides of the
conversation by tuning in alternately on
the two wavelengths.
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The above method will probably prove
the most practicable for communication
over long distances between subscribers
of telephone exchanges. There are,
however, cases in which connection with
a local exchange is not practicable. For
example in the cases of emergency com-
munication between sub -stations of elec-
tric power systems, or in the train radio-
telegraphic service, it is essential that the
sending and receiving equipment should
be a unit controlled by the same opera-
tor. The most desirable arrangement
under these conditions would, of course,
be some circuit analogous to that of Fes-
senden. As a result of experiments on
this subject the final solution was an ar-
rangement with a neutralized receiving
antenna mounted on the same mast as the
sending antenna. This method will
now he described in greater detail.

In the general case of two aerials
mounted on the same mast the radiation
from one to the other is so strong that

J.INU.1/?1', 1920

the effect of the sending set on the re-
ceiver is almost of the same order of
magnitude as the effect with the aerials
joined together. Two methods of neu-
tralizing the effect of the sending aerial
on a receiving aerial fixed on the same
masts have been developed. These may
be termed the methods of inductive
neutralization and capacity neutraliza-
tion respectively.

The connections used in the method
of inductive neutralization are shown in
Fig. 2.

Here S, the sending antenna, is
mounted on the same masts as R the re-
ceiving antenna, two separate leads -in
being used. The oscillations in the send-
ing antenna affect the receiving antenna
in two ways, (a) by direct exposure from
aerial to aerial, and (b) by direct and
inductive connection by means of the
neutralization transformer T . This
transformer T is so designed that these
two effects are approximately equal in

8

Fig. 2.
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magnitude and 1800 out of phase, in
which case they tend 'to neutralize each
other. In most .cases this adjustment
can be made so that only a slight resi-
dual potential effect is left in the receiv-
ing antenna. This can usually be elim-
inated by the frequency trap F.

The system for capacity neutralization
is shown in Fig. 3a.

The receiving antenna R is connected
through a shielded primary loading coil
T to a condenser Cs and thus to earth.
This loading coil is coupled aperiodically
to the secondary of a receiving set (not
shown in diagram) of any ordinary type.
By means of the condensers C1, C2 and
C, the effect of the sending antenna on
the coil T can be reduced to zero. The
theory of this arrangement can perhaps
best be understood by consideration of
Fig. 3b which represents the connections
of Fig. 3a re -drawn in the form of an
ordinary Wheatstone's bridge. Here the
letters have the same significance as in
Fig. 3a, and C4 represents the capacity
between the receiving antenna and earth.
If the potential differences are so ar-
ranged that B and D are at the same po-

(a)
Fgt. 3 (a).

tential (as in the case where a "balance"
has been obtained in an ordinary Wheat -
stone's bridge) no effect will be produced

in T and thus no effect in the receiver.
This result can be brought about by
suitable adjustment of the condenser C2.

A

B

Fig. 3 (b).

As an example of the effectiveness of
these methods the following details may
he cited. In some tests made at Schenec-
tady the receiving antenna consists of
five wires mounted as an umbrella
around the main mast while the sending
antenna consists of two wires extending
from this mast to another building. The
mutual capacity of the two antenna is
such that 10,000 volts in the sending
antenna produce 500 volts in the receiv-
ing antenna when it is disconnected. It
is obvious that an oscillating voltage of
this amount in the receiving antenna
would preclude the use of the ordinary
methods of reception. Yet the neutraliza-
tion system has enabled the receiving
antenna to be used for the reception of
signals from the Pacific coast (2,500
miles distant) without any appreciable
interference from the main sending an-
tenna when the latter was radiating 20
amperes at 10,000 volts.
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= How Aeroplanes are Navigated
by Wireless

By R. KEEN, B.Eng.

Part II.

WHILST the principles
governing the naviga-
tion of aeroplanes by
wireless are fairly simple
by comparison with as-

tronomical navigation, the achievement
of satisfactory and accurate results has
presented many problems since the Wire-
less Direction Finder was first put to this
use.

Probably the best method of gaining
an insight into the practical side of wire-
less navigation will be to trace in outline
the installation of a D.F. in a standard
type of aeroplane, indicating some of the
more important troubles which are ex-
perienced, how they are avoided and
finally the rather striking results which
may be confidently expected with mod-
ern apparatus.

Suppose the fuselage of a large pas-
senger -carrying machine to take the form
shown in Fig. i. The D.F. apparatus
is located right forward in the main
cabin, so as to be out of the way of the
passengers and the front seat is occupied
by the operator who may also be the
navigator. He will be in telephonic
communication with the pilot, and both
navigator and pilot have magnetic com-
passes. It will frequently be necessary
for the navigator to take simultaneous
readings of the magnetic and wireless
compasses for reasons explained in Part
i* of this article and the pilot needs a
magnetic compass in order to make the
course which is given him by the naviga-
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it

tor. Having decided on the disposition
of the apparatus, the next thing to be
settled is the arrangement of the two
frame aeriaN which, it will be remem-
bered, have to be at right angles to one
another. The obvious method is to run
one of these aerials round the wings and
the other round the fuselage; this is
found to be quite satisfactory. Small
frames are sometimes used in the interior
of the machine in place of the large fixed
aerials and separate D.F. instrument, but
this article deals only with the latter
arrangement. The receiving power of
small frames is less, necessitating higher
amplification of signals and also the
larger frame is more directive.

The fixing of the wing aerial does
not offer any great difficulty. Starting
from a leading -in tube under the fuse-
lage, rubber insulated wire is " doped "
on to the fabric under the lower plane,
and taken along to a point under the end
strut. It is then taken through the
lower plane, up the back of the strut and
along under the top plane to the corre-
sponding strut at the end of the other
wing and so by a similar route, back to
the leading -in tube. The fuselage aerial
offers a little more trouble. In order to
make this frame of the same area as the
wing aerial it is necessary to erect short
masts at either end of the fuselage, ad-
justing their height until the receiving
power of the two frames is approxi-
mately the same. A foremast is also
essential in order to allow the aerial to
clear the pilotand frontpassengers. Fig. 1.
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shows how these masts may be fitted,
care being taken that the after one does
not project far enough through the fuse-
lage to foul the tail skid or to be broken
in a bumpy landing. Bare wire may be
used for this aerial and must be strong
enough to ensure that there is no danger
of it breaking and fouling the propel-
lers. It is carried up the masts, under
the fuselage and over the top plane
through porcelain insulators, supported
in metal clips, and is led in with rub-
ber covered wires along with the other
aerial. The photograph on page 414 of
the October issue of the WIRELESS
WOSLD shows an aeroplane fitted with
D.F. apparatus, the masts and the in -

Pilot

Special F.

Aerial MP

tier senirang D.F inaumen
case for ger
on s.ocle absorbers

Operarcens sea

tic sketch of the instrument in Part 1,
the two field coils (each wound in two
sections) and the cylindrical tight
coupled search coil can easily be traced.
With the possible exception of the D.F.
itself, the whole of this gear is enclosed
in a metal screening case, supported
from the roof, floor, and bulkhead by
means of shock absorbers. Each piece
of apparatus is in a separate compart-
ment in the case in order to provide com-
plete electrical screening. The pairs of
aerial leads from the leading -in tube are
respectively twisted together and all pre-
cautions taken to avoid mutual induction
between the aerials. It will be noted at
once that the aerial system is not sym-

Wag Aria along
unaer plane armorer

'Lean rn tube for bah
0000. Orny fuselage
16,411 shorn

Fig. 1.

sulators under the fuselage being well
illustrated.

The apparatus to be installed consists
essentially of the direction -finding in-
strument, the valve amplifier with high
and low voltage batteries, a screened
transformer, and also apparatus for
tuning the receiving circuits and
aerials. A specially simplified system is
in use on aircraft whereby only one ad-
justment is necessary when changing
wave, the aerials and receiving circuits
being simultaneously tuned to the re-
quired wave -length. Fig. 2 shows a
photograph of one of the latest forms of
D.F. instrument removed from its case,
and by comparison with the diagrama-

Fuselage AeriaI

Insu lames

metrical about the line of intersection
of the planes of the two frames, but so
long as the two frames are exactly at
right angles this is not found to be of
any great importance. If in spite of
every care, a certain amount of mutual
induction is found to exist between the
aerials, this can be corrected by dispos-
ing the aerial leads from the leading -in
tube to the apparatus, so that an equi-
valent amount of mutual induction ex-
ists in the reverse direction, the total
effect being nil.

The set is now ready for the recep-
tion of signals. On tuning in to a long
wave, with the aeroplane standing on
an aerodrome near London, the signals
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from Clifden or Nauen should be pain-
fully loud and audible at a considerable
distance from the telephone receivers.
This is always provided, of course,
that the search coil of the D.F.
is swung round to the position of maxi-
mum strength of signals from the sta-
tion in question. At right angles to this
direction, the search coil will receive no
signals and the pointer of the D.F. can
be adjusted so that at this silent position,
it indicates the direction of the station,
the bearing of which has been previously
obtained either by calculation or from a
Gnomonic Chart as explained in Part
x. Although the D.F. is now in opera-
tion, certain corrections must be made
before accuracy can be obtained. Sup-
pose that whilst signals are being ob-
tained from a distant station, the direc-

JANUARY, 1920

tion of the station is noted and the whole
aeroplane is then swung through a
known angle. It will quite probably
be found that on taking the direction of
the station again the difference in read-
ing on the D.F. is NOT the same as the
angle through which the plane was
turned. This is due to the metal parts
of the engines, stays, etc., receiving and
re -radiating the signals and thereby in-
fluencing the direction finder. By a
fairly simple process of introducing
choking coils and other devices, this and
also any difference remaining in the re-
ceiving power of the two aerials may be
allowed for and accurate reading ob-
tained all round the scale. The opera-
tion coincides with the compass trials
of a new ship in which case corrections
have to be made for the effect upon the

Fig. 2.
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magnetic compass of the permanent and
temporary magnetism of the hull of the
ship. It should be clearly understood
that in the case of the D.F. installation
here described, namely, with large fixed
frame aerials, the operation of correct-
ing the wireless compass forms an exact
parallel to that of correcting a ship's
compass in that the corrections, once
being made, are permanent; the instru-
ment giving accurate readings direct
from the. scale. In the case of a D.F.
using the small rotating frame, the po-
sition of which relative to the machine,
is constantly changing, a chart (34 correc-
tions is supplied and it is necessary to
consult this and obtain a correction fac-
tor each time a reading is taken.

All is now ready for a trial engine
run and the serious difficulties at once
make themselves apparent. Immediately
on starting the engines, a deafening roar
is heard in the telephones completely
drowning the strongest signals, and this
continues without intermission until the
engines are shut down. This noise is
the induction from the ignition circuits
and magnetos of the engines. On large
aeroplanes having four engines, each with
twelve cylinders, and making some
1,500 revolutions per minute, there will
be 48 spark plugs producing 36,000
sparks per minute. To each of these
plugs is attached a considerable length of
high tension lead which oscillates as a
plain aerial each time a spark takes
place. Taking into account the fact
that a machine similar to that shown in
the sketch and fitted with standard D.F.
and receiving gear is able, when standing
on the ground in England, to receive
readable signals from American stations,
the reader will readily appreciate the dif-
ficulties which arise on attempting to
cut out the jamming from what practi-
cally amounts to 48 plain aerials all
sparking INSIDE THE FRAME AERIALS.

The first and most obvious precaution
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is to put a metallic screen round all mag-
neto leads and controls and connect these
screens to the metal framework of the
aeroplane and engines. The lighting
leads and also the leads to auxiliary elec-
trical machinery have currents induced
in them by the magnetos and also have
to be screened, and all the metal parts of
the fuselage and wings must be bonded
together and " earthed " on to the en-
gines. A large amount of ingenuity has
been shown in the various methods
which have been evolved for eliminating
magneto noise by screening and also by
specially designed wireless apparatus and
ignition systems, and by an intelligent
use of them the problem has been solved.
The external noise from the engine ex-
hausts is another troublesome factor, but
if the telephone ear pieces are sewn into
the operator's helmet and kept well
pressed to the ears, this noise can, to a
large extent, be cut out.

The valve amplifier has played a large
part in making D.F. work on aeroplanes
a practical possibility, and the person
who,finds himself in an aeroplane to -day
-more particularly if he be a pre-war
wireless enthusiast-will find it difficult
to believe that with the aerials available,
it is comparatively easy to take directions
of transmitting stations at distances of
several hundred miles in the midst of .a
noise which renders conversation very
difficult and frequently impossible.

The installation of a small two-seater
machine offers new difficulties. In this
case the pilot himself should be able to
operate the D.F. and what is more, it
must not add more than is absolutely
necessary to the array of apparatus which
he already has before him. This is ac-
complished by the use of a miniature
form of D.F. instrument and circuit
tuning device, all the more bulky appara-
tus being located in the fuselage of the
machine with remote controls for the
amplifier. If the machine is fitted with
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a wireless telephone set, it is not neces-
sary, in general, to instal a second one
for the D.F. as any standard valve am-
plifier is suitable for the work in connec-
tion with both sets.

When flying in a strange district
where the bearings obtained by D.F.
have to be plotted out carefully on a
chart, it would be necessary to have an

observer to do this work, but once the
route is well known, the pilot will have
little difficulty in recognising the notes
of the various stations in range-espe-
cially if beacon stations are erected for
the purpose-and from constant practice
will be able to know to within a remark-
able degree of accuracy when he has
reached his destination.

NOTES ON THE MEASUREMENT OF WAVELENGTH AND
H. F. INDUCTANCE AND CAPACITY.

By B. WILLIAMS, B.Sc.
IN measurements of wavelength of

oscillatory circuits either damped or
undamped waves may be employed.
In the former method the circuit to
be measured is excited by means of

a buzzer and the wavemeter is adjusted
for maximum sound in the telephones.
No matter how loose the coupling be-
tween the two circuits there is always
a doubt as to the exact setting of the
wavemeter condenser for resonance.
When using continuous waves the cir-
cuit to be measured must be made to
generate feeble continuous oscillations
which, interfering with the oscillations
generated by the C.W. wavemeter, pro-
duce beats in the telephones of audible
frequency. The frequency of this note
in the telephones can be varied by alter-
ing the wavemeter frequency and is zero
when both circuits are in resonance.
There is always a slight range on the
condenser during which nothing is heard,
and therefore the correct setting of the
condenser is again in doubt.

It is a well-known fact that if an
oscillatory circuit is coupled to a cir-
cuit which is just generating undamped
oscillations, or the coupling between grid
and sheath coils is just tighter than re-
quired for the oscillating point, the latter
will cease to oscillate when the two cir-
cuits are in resonance. This is accom-
panied by an increase in sheath current
if there is a grid leak in the generating

circuit, or a decrease in sheath current
if there is no grid leak in circuit. This
is shown by a milli-ameter in circuit or
by a click in the telephones. Usually in
practice there are two points on the
wavemeter condenser at which this ap-
pears, corresponding to the two apparent
wavelengths of the oscillatory circuit due
to the mutual induction between the
two circuits. These points on the con-
denser are the nearer together the looser
the coupling between the circuits, and
therefore by sufficiently loosening the
coupling the two clicks will coincide.
Alternatively the real setting of the
wavemeter condenser can be found by
taking the mean of the readings of the
condenser when the clicks are heard. As
the clicks are perfectly sharp and definite
there can be no personal error in reading
the condenser.

This method does not require the cir-
cuit under measurement to be fitted up
to generate either damped or undamped
waves and it is certainly more accurate
than either of the usual methods.

The setting of the wavemeter to just
generate continuous oscillations may be
effected by the variation of reaction coup-
ling or by a finely variable rheostat in the
filament circuit. For the measurement
of I -1.F. values of inductance and capa-
city it is only necessary to make either
the capacity or inductance part of the
oscillatory circuit under test a standard.
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An Experimental Station
By E. Lunwm.

(We publish the following article as it describes a neat and ingenious amateur
experimental station, and may be suggestive to other private workers. Most
amateurs, no doubt, will wish to use valves for reception and the necessary
adaptation of the circuits here shown should not present much difficulty. British
amateurs must use an aerial slightly smaller than the one described.)
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ANY amateurs do not
carefully enough pro-
tect their stations from
lightning. Even the
smallest discharge may

ruin at least the detector. The connec-
tions shown in Fig. i give a very
efficient protection of the whole receiv-
ing station and of the detector itself.

See Fig. 2.-The aerial E (Inverted
L type) consists of 6 ten -metre lengths
of No. 14 S.W.G. hard drawn copper
wire kept 5o cm. apart by wooden hoops

m. in diameter, suspended from a mast
on the roof of a building to another
o m. high. From the hoop on the

'roof 6 downleads are stranded into a
cable for about i metre before entering
the operating room to be connected to
the lightning protector. The " earth "
is connected in the usual way.

The lightning protector LP consists
of two choke coils of about 3o turns of
No. 6 (Birmingham W.G.) on a porce-
lain core of 3/ diameter with lever
switches as illustrated. When using the
station, open 2, close i and 3; if not
using station, close 2 and open I and 3.
Choke coils are more advantageous than
insulators would be (Fig. I).

The change -over switch (.) leads to
the instruments. On the two-way
switch (5) telephone fuses are mounted.
This switch brings into circuit two
jiggers : L1P1S1 and P2S2; L1 is an in-

ductance (loading coil) made of a card-
board tube 411 long, 311! diameter, on
whlich zoo turns of No. 20 S.C.C.
S.W.G. are wound and tappings taken
to a multiple -way switch on the box in
which the inductance is mounted. P1S1 is
a loose coupler as described by Mr. J. F.
L. Corkett, i.e., a wooden square former
for both primary and secondary wind-
ings.

Fig. 1.

P2 S, is a stationary coupler which
does the rough tuning. The secondary
S, consists of No. 28 S.C.C. S.W.G.
copper wire on a cardboard tube 4" dia-
meter, 8" long, tappings being taken
through holes in the tube to the multiple -
way switch on box. Over the secondary
a piece of insulating cloth is fixed by
means of shellac varnish and over .this
the primary is wound (No. 22 D.C.C.
S.W.G.). Tappings are taken to switches
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on the same box in which this coupler
is mounted.

Both secondary coils S1 and S2 are con-
nected to switch (6) mounted on con-
denser below.

The telephones (c) have a resistance of
3,500 ohms. The blocking condenser
B has 3 capacities : .001, 002, .003
microfarad. The switch (7) puts into
circuit a potentiometer E for use with
carborundum detector D1. A crystal
cup holds a carefully -selected piece of
the crystal by means of an alloy, the
melting point of which (f 4o°F.) does
not affect the crystal. The alloy is

made by fusing together 4 parts of Bis-
muth, i of Cadmium, 2 of Lead, i of
Tin. The crystal presses against a
steel surface. Switch (8) allows the
use of one of the 3 detectors. D2 is a
zincite-tellurium type (no potentio-
meter); D3 is Molybdenite, very robust
and reliable, but only for short range
work or strong signals. F is a mercury
cup (Figs. 2 and 3) which opens the
detector circuit every time the transmit-
ting key is pressed down, regardless of
the position of switch (4). It saves the
detectors from fusing or burning out. A

C

0
J
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piece of ebonite is screwed to the
end of the key at right angles to it. It
carries a connection from detector circuit
with an electrode in contact with the
mercury; this electrode should be adjust-
able, of course. This completes the
receiving circuit.

Switches 5 and 6 can be converted
into a single rotary as shown in Fig. 4.
This is an ebonite disc with brass seg-
ments A (shaded) and thin brass ribbons
to terminals B. 1, 2, 3, 4, 5, 6, 7, 8, are
brass spring contacts which end at ter-
minals B. A lever H brings in circuit
L1, P1, S at position 1, and P2 S., at 2.

THE VARIABLE CONDENSER A.
This can be made very easily by

coating two photographic films (from
which the sensitive gelatine has been re-
moved by means of hot water) with tin-
foil to 2" from the edges. These coated
films are wound on their original spools
and fixed to them by one end. Two ebon-
ite discs, 2" in diam., are centred and
a brass bolt passed through each of their
centres and held in position by a small
nut on either side. Ebonite rods are,
fixed in the recesses cut in the
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AN EXPERIMENTAL STATION.

If the experimenter wants to calibrate
his instrument, he can do it by the
Bridge or Wavemeter method. A cir-
cular scale can be put round the handle
and for observing the number of rota-
tions a cam can be soldered to the axis for
moving a toothed ebonite disc, one tooth

Oh Aerial

Fig, 3.

discs and form a cylinder which
will not be affected very much
by expansion from temperature. 1 o
one of these rods the loose end of one
film is fixed and electrically connected
to one of the brass bolts. The other film
is connected to the other bolt and fixed to
the next ebonite rod. The spring bear-
ings rubbing against the nuts will ensure
a good contact, and if these springs are
mounted on ebonite and connected to
terminals the condenser will be complete
in its principle by rotating the ebonite
cylinder by the handle at one end.. (See
Fig. 5.)

Four pieces of brass will be the bear-
ings of four brass screws driven through
them into the store -spools. A spring
on each spool should store the films as
soon as the handle is turned back. The
pressure of the spring bearings should be
sufficient to overcome the action of
the springs.

I

C.

Earth Aerial Condenser

2

3

4

05

g 0 g 0 0 0 0' 0
0

1 2 3 4 5

1.g. 9.
7

for every revolution. A pointer fixed
to the Axis passing through the edge of
the box will indicate the number of
turns. It is understood that the filr..p
are fixed to the cylinders by their cells:
loicl side. The whole is mounted on a
box and if the rotary switch is not used,
switch 6 should be mounted on top 'of
the condenser and the terminals on the
base.

The transmitting station is quite sim-
ple; its range is about 5 km. The induc-
tion coil gives a 1.5 cm. spark and is
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connected by ,a 2 -way switch to a fixed
or rotary spark gap. The condenser
consists of 35 sheets of tinfoil 3+" x 21"
interleaved with photograpfiic quarter -
plates 3k" x 4/". The whole is kept
together by insulating tape and is bathed
in paraffin wax. It is then put in an
ordinary wooden box fitted with termin-
als. This is then fixed into a box con-
taining the battery (storage) for motor
of spark gap, its rheostat on one side,
switch 9 in front of spark gaps on top,
and terminals on base.

The Helix (I used it as a standard)
has its heads 7" apart and the wire used
is No. 6 Birm. G., seven complete turns
,1" apart. Diameter of each turn is
Lott. The total inductance is about 14
mhys. Finally let us consider the tuning
lamp (ordinary flashlight lamp 3.5 volts).
The inductance consists of 8 ft. of bare
i6 S.W.G. copper wire on a grooved

JANUARY, 1920

Fig. 6.

wooden former soaked in wax. One
end of the wire is free, the other con-
nected to terminal on baseboard. An-
other terminal is connected to one of the
lamp contacts, the other being connected
to a pivoted brass arm the extreme end
el which may be moved over the induct-
ance. The switch 10 cuts it out
(Figs. 2 and 6).

A condenser for shortening the wave-
length can be put in series between the
tuning lamp and switch (4). (Fig. 2).

OVAL New- ili""":"'.or SIGNALLING

MILE MARINE
4-S0 TO 7PINCI%CtlDrirlierRIVYNA

A group of Instructors and Pupils at the Neu School for Wireless and Signalling at Bombay.
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NEW COMPANIES.
ACOMPANY under the

title of the Marconi Scien-
tific Instrument Co., Ltd.,
was registered on Novem-
ber 1st, 1919, with a capital

of £12,000. The main objects of the
Company are the manufacture and sale
of amateur telegraphic and telephonic
apparatus, the manufacture of apparatus
under licence to be granted by the Mar-
coni's Wireless Telegraph Co., Ltd.,
and the repair and bringing up-to-date of
all obsolete apparatus. The first Directors
are Messrs. Henry W. Allen, W. W.
Bradfield, C. Mitchell; W. W. Drury
(Managing), Charles B. Ward (and
Secretary). The registered office and
works are situated at 21-25, St. Anne's
Court, Dean Street, W.C.

The formation of the Marconi Os -
ram Valve Co., Ltd., was reported in
these columns in our last issue. We
since learn that the first Directors are
Messrs. Henry W. Allen and Chris-
topher Wilson. The Secretary is Mr.
H. W. Corby and the registered office
and works are situated at Osram Works,
Brook Green, Hammersmith, W.

Further particulars of the Chinese
National Wireless Company are now
available. The Board of Directors is
as follows : Vice -Admiral Chen Ngen-
Tao, Chief of the Executive Board,
Ministry of the Navy, Peking; Lt. -Col.
Ting Ching, who was until recently
Director -General of Military Opera-
tions, Ministry of War, Peking; Lin
Chih-Hsin, a Chief du Bureau of the
Ministry of Communications, Peking;

Mr. Godfrey C. Isaacs, Managing
Director of Marconi's Wireless Tele-
graph Co., Ltd., London; Mr. T. A.
Barson, Chairman of the Peking Syndi-
cate, and Mr. A. H. Ginman a Marconi
representative in China. The Company
is to utilise materials produced in China
in preference to imported materials in
all cases in which such materials are nei-
ther lower in quality nor higher in price
than the imported materials. Chinese
will be employed on the personnel as
far as possible, and when the Company's
Works are in operation the technical
education of students will be undertaken
by the Company.

A new Dutch wireless company,
called the Nederlandsche Telegraaf
Maatchappij "Radio -Holland" has been
formed with a capital of one million
florins. Under an agreement with the
S.A.I.T. sans fil, which dates from.
April 1st, 1919, the " Radio -Holland "
acquires the rights of wireless installa-
tions on Dutch mercantile vessels
(Netherlands and Dutch colonies) and
the contracts relating thereto.

WIRELESS TIME SIGNALS FOR
SHIPS.

The Admiralty Notice to Mariners
.(No. 1993 of 1919), cancelling No.
1264 of 1919) gives a complete list of
all time signals transmitted by wireless
stations throughout the world.

It foreshadows a universal standard-
isation of signals and a regularisation of
the times at which the Stations send
out both these and the Wireless wea-
ther bulletins.
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DR. J. A. FLEMING'S LECTURES
ON VALVES.

On November, 19th, at University
College, Prof. Fleming continued his
lectures on the Three -Electrode Valve,
dealing, in his usual able manner, with
the valve as an H.F. generator.

During his lecture he used for demon-
stration purposes the original valves used
at Ballybunion Station for transatlantic
experimental work.

His fifth lecture, on November 26th,
dealt with the valve and its use in
wireless telegraphy for C.W. and
Spark transmission. He showed sev-
eral standard circuits for audio or
radio -frequency amplification and also
a circuit for the combination of
the two. Lord Rayleigh's " whistle
experiment" to determine the smallest
amount of power required to produce
audible signals, was described in detail
as a basis to prove how remarkably in-
efficient the present day magnet tele-
phones are; on an average only 71-n.th of
the power supplied to the receiving aerial
reappears in the form of sound.

On Wednesday, December 3rd,
Professor Fleming concluded his ser-
ies of lectures by first of all giving a
brief summary of the valve, from its
discovery to its present day adaptations.
He gave a detailed description of how
to arrive at the internal resistance and
the characteristic curve of a valve-
also a brief description of how the P.O.
is using the three -electrode as a relay
adding considerably to the distance over
which speech is being transmitted.
To conclude he stated that he had a
valve depending on different principles
to those of the three -electrode, by
means of which he hoped to be able to
ring a bell across the Atlantic. The
theory of it is complete and the only
trouble to overcome is that of manu-
facture.

ESS WORLD JANUARY, 1920

THE IMPERIAL WIRELESS
CHAIN.

The Cabinet has approved the ap-
pointment by the Secretary of the State
for the Colonies, as Chairman of the
Imperial Communications Committee,
of the following Committee to pre-
pare a complete scheme of Imperial
Wireless Communications.

In so doing it will deal with the fol-
lowing items :-
I. To consider what high power sta-

tions it is desirable on commercial
or strategic grounds that the Em-
pire should ultimately possess.

2. To prepare estimates of the capital
and annual costs of each station,
the life of the plant and build-
ings as taken for the calculation
of depreciation to include an
adequate allowance for obsoles-
cence.

3. To examine the probable amount of
traffic and revenue which may be
expected from each station.

4. To place the stations recommended
in their order of urgency.

The members of the Committee
are ;-

The Rt. Hon. Sir Henry Norman,
Bt., M.P. (Chairman),

F. J. Brown, Esq., M.A., B.Sc.,
Rear -Admiral F. L. Field, C.B.,

C.M.G.,
Sir John Snell, M.I.C.E.,
J. E. Petavel, Esq., B.Sc., F.R.S.,
Dr. W. H. Eccles, M.I.E.E.,
J. Swinburne, Esq., F.R.S., M.I.C.E.,
L. P. Turner, Esq., M.A.,
Brig. -Gen. S. H. Wilson, C.B.,

C.M.G. (Sec.),
Lt. -Col. C. G. Crawley, R.M.,

A.M.I.E.E. (Assistant Sec.).
All communications in connection

with the Committee should be addressed
to the Secretary, 2, Whitehall Gardens,
S.W.
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WIRELESS SERVICE TO
SWEDEN.

The Postmaster -General has made
arrangements with the Swedish Govern-
ment for the establishment of a wire-
less service supplementary to the cable
service between Sweden and this coun-
try. The rates are the same as by
cable, 21d. per word for ordinary tele-
grams and I id. per word for Press
telegrams.

LEEDS UNIVERSITY HONOURS
ADMIRAL JACKSON.

The honorary degree of Doctor of
Science was recently conferred by Leeds
University upon Admiral Sir Henry B.
Jackson, G.C.B., K.C.V.O., F.R.S.

LECTURE BY DR. W. H.
ECCLES.

At 6 p.m. on Dec. 3rd, at the City
and Guilds Technical College, Fins-
bury, Dr. W. H. Eccles delivered to
a packed audience a popular lecture on
wireless telegraphy, coneensing into the
space of one hour a swift, historical
sketch of the development of the art,
concluding with a simple account of
the working of triodes. Mr. A. A.
Campbell Swinton occupied the Chair,
and in proposing a vote of thanks to the
lecturer, interpolated some amusing
stories of his own " wireless " exper-
iences.

WIRELESS CLUB NOTES.
THE WIRELESS SOCIETY OF LONDON.

Will all those interested kindly note
that the address of the Secretary (Mr.
H. Leslie McMichael) is. now 32,
Quex Road, West Hampstead, N.W.
All applications for membership should
be sent to this address.

Entrance fee, los. 6d. Subscription,
One guinea; Country members, Ios 6d.

BURTON WIRELESS CLUB.

At a meeting of this Club on
November 19th, Mr. A. J. Selby gave
a lecture on Wireless Telegraphy to a
large audience. Mr. A. Chapman
(Editor of the Burton Daily Mail)
presided. The Chairman announced
that the specifications for the wireless
installation it was proposed to erect had
been submitted to the Government for
approval. The Secretary stated that
he had received a letter from the
WIRELESS WORLD stating that they
would be delighted to help the Club
collectively and individually, that the
magazine was going to devote its
pages more to the needs of the ama-
teur and would welcome contributions
from the Club. Mr. E. Blake, the
Joint Editor of the magazine, was
elected a Corresponding Member.

The election of officers being left
over from the last meeting, Col. J.
Gretton, M.P., C.B.E., was appointed
President and Mr. A. Chapman, Vice
President. A yearly subscription of
5/- is agreed upon as a membership
fee.

In his lecture Mr. Selby traced the
history of wireless telegraphy from its
earliest stages, concluding with an
account of the latest valve detector.
He exhibited a model of a wireless set
all contained in a wooden box about
8 inches in length, I2 inches in depth
and. 4 inches wide. He explained that
it was only necessary for the user to
make contact with the ground by
means of a stick with a steel ferrule
and that no aerial was necessary.

Meetings of the Club are held every
alternate Wednesday.

Another meeting was held on
Wednesday, the 3rd inst., when there
was a good attendance, and Mr. R.
Chapman lectured on Magnetism and
Electricity. The club has a Member-
ship at present of about 25 or 3o.
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WIRELESS AND EXPERIMENTAL
As SOCIATION.

This go-ahead Club has lost no time
in settling down to pradtical work.
At a recent meeting the members were
treated to a two hours' discourse by Mr.
Greenslade, of the British School of
Telegraphy, who gave an exceedingly
interesting address of instruction and
advice. The Association is now per-
mitted by the P.M.G. to practice
reception of signals and the members
are energetically erecting the station,
each one contributing some material
or part.

There has been a subtle air of min-
gled earnest preoccupation and alert
assimilation of new ideas among the
members during the past month, be-
traying the fact that every member was
making something for his own station.

Not that the Club station was neg-
lected, for with contributions in kind
the aerial has been put up, receiving
apparatus furnished and good signals
obtained.

The necessary manual assistance
was willingly given, being ably direct-
ed by Mr. Saunders, the Assistant
Manager.

The workshop is rapidly becoming
complete in its appointments and many
members are more than glad of the
assistance which combined effort is
able to make available.

The recent gales may have been
disastrous to many buildings but so far
we have not had bad news of any of
our well-coastructed aerials being
wrecked.

We cannot put F.R.S. after our
names but in spite of that we are
nearly all Fellows Receiving Signals.

THE SHEFFIELD AND DISTRICT
WIRELESS SOCIETY.

On November 14th Mr. F. E.
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Meredith delivered a lecture on the
subject of Capacity and Inductance,
the meeting being held in the Muni-
cipal Officers Club. Mr. H. E. Yer-
bury (President of the Society) pre-
sided over a full attendance of members.
Applications for membership should be
addressed to the Hon. Sec., Mr. L. H.

Crowther, 166, Meadowhead, Sheffield.

THE RADIO SCIENTIFIC SOCIETY.

All persons interested in wireless will
be glad to know that those who re-
main of the local enthusiasts, who
before the war composed the Radio
Scientific Society, held a re -union in
Manchester on December 3rd, when
additional members were enrolled and
an active programme was projected.

Though the war has laid a somewhat
heavy toll on this Society, great zest for
the work remains, as was evidenced
by the profitable discussions which en-
sued after the ordinary business of the
meeting.

The Radio Scientific Society will
meet every alternate Wednesday even-
ing at 7.3o. Intending members
and visitors can receive all additional
information by applying to Mr. Peter
Thomason, Woodside Engineering Co.,
Ltd., 7, Brazennose Street, Manchester;
phone : Central 5735.

NORTH MIDDLESEX WIRELESS .CLUB.

On Wednesday, Nov. 19th, with the
President, Mr. A. G. Arthur, in the
chair, the above Club held a most suc-
cessful meeting which was well at-
tended.

After the usual business and the en-
rolling of new members, the evening
was devoted to the question of installing
the Club's apparatus and the erection of
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aerial, etc. Keen competition' was dis-
played among the very enthusiastic
members of this Club for the honour of
presenting the various instruments, etc.,
so that before the close of the evening
the Chairman was able to announce
that the Club had been presented with
the aerial mast, the aerial and various
instruments, proving that the North
Middlesex Wireless Club is a real live
Club and that its members are anxious
to get to work.

Another meeting of the Club was held
on Wednesday,December 3rd, the Presi-
dent being in the Chair. The chief sub-
ject under discussion was the most suit-
able way to erect an aerial pole outside
the Club premises and a number of sug-
gestions were put forward by various
members. It is hoped that before the
next meeting some definite plan will
have been decided upon by the Com-
mittee.

The Club Library is now well estab-
lished, and under the able supervision
of the President, Mr. A. G. Arthur, will
no doubt be of great assistance to mem-
bers.

Will members kindly note that meet-
ings have been arranged for alternate
Wednesdays, commencing from Decem-
ber 3rd, and the practice of sending
cards advising the date of the next meet-
ing has been discontinued.

Full particulars of the Club can be
obtained from the Hon. Secretary, Mr.
E. M. Savage, " Nithsdale," Eversley
Park Road, Winchmore Hill, N.2I.

THE DERBY WIRELESS CLUB.
Service members having now mostly

returned, the Club is resuming a more
active interest in wireless telegraphy.
Meetings have been held fortnightly
since September, and many matters of
interest discussed. All the local
members' war experiences seem to

have been with valve circuits, in
the Army, Navy, and R.F.C. A
member of the latter lately described
some achievements in wireless tele-
phony between aeroplanes and their
base, over 200 miles away. One of the
members of the Committee has had
wide experience of D.F. sets and in
fitting amplifiers in seaplanes, while an-
other has been responsible for testing and
selecting all the high power transmitting
valves supplied for the Navy. Several
papers on amplifiers, valves, circuits,
and curves have been read, and a plasti-
cine model shown representing grid cur-
rent contours taken from a large Ameri-
can valve. Inductances and capacities
can now be measured for members, and
a calibrated C.W. wavemeter is avail-
able. Valve characteristics can also be
taken. The 9th annual meeting is to
be held early in January.

GLASGOW AND DISTRICT RADIO
CLUB.

At a meeting of old members held on
Thursday, November 2oth, it was de-
cided that the activities of the Club be
resumed, and the following office bear-
ers were appointed : -President, R.
Watson, Esq.; Secretary and Treasurer,
R. A. Law, Esq., 7, Queen's Gardens,
Glasgow, W.; Committee, Messrs.
Gray, Scott Hay, and Adcock.

The next meeting has been provision-
ally fixed for Monday, January 12th,
notification to be sent to members later,
and meanwhile the Secretary will be
pleased to hear from any of those in-
terested in wireless who care to join
the Club.

THE THREE TOWNS WIRELESS CLUB.
Some months ago it was proposed

by W. Rose, the Hon. Sec., that all
amateurs should form a League. This
was published in several American
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radio newspapers, letters were exchan-
ged between the Radio clubs and an
International Society of Radioists was
formed. A relay is being formed
through Canada .and Newfoundland,
to Great Britain. The Executive
Headquarters have been fixed at Oma-
ha, U.S.A. with The Three Towns
Wireless Club as headquarters for
Great Britain. The American ama-
teurs number over 100,000, and are
going to support the Three Towns
Club in anything proposed or done.
November 6111-Much enjoyment was
provided by the first of a series of
Socials by members and friends of the
Three Towns Wireless Club, held at
The Lockyer Hall, Alfred Street,
Plymouth.

There was an encouraging attend-
ance, and thanks to the energy of Mr.
Rose and his Committee (who organ-
ized the function) the arrangements
left nothing to be desired. Mr. Lemin
was M.C. Dancing and games added
much to the general amusement, whilst
a pleasing musical programme was
submitted. The following contribu-
ted :-

A Song and Encore by Miss G.

Rose. Concertina Selection by Mr.
Percy Brush. Comic Song by Mr.
Jerritt, Jun. Song by Mr. Canniford
and a Duet by Messrs Burrows and
Furneaux. Mr. Fredman was great
as a Jazz Band. Mr. J. Jerritt read
a letter from Lord and Lady Astor
(President and one of the Vice -Presi-
dents of the Club) expressing regret
at being unable to attend owing to
their recent bereavement. The Re-
freshments which Were free, were ably
dispensed by Mrs. Rose and helpers.
November 13th-The evening was
spent in Morse practice and in the
election of Lady Astor and Mr. E.
Blake, A.M.I.E.E., Joint Editor,
WIRELESS WORLD, as Vice -Presidents.
Mr. J. Jerritt presided.
November gin-The Chair was taken
by Mr. J. Jerritt. The lecture was
kindly given by Mr. Greenwood, R.N.,
on the subject of continuous waves.
A simple valve transmitting circuit
was shown for the benefit of members
who are constructing apparatus.
November 26th-The Chair was taken
by Mr. J. Jerritt. The lecture was
by Mr. Lock on Accumulators and the
process of manufacture was shown.

Amateurs ! Why not Write for
" THE WIRELESS WORLD " ?

We offer amateur wireless men our
standard rates for contributions descrip-
tive of their stations, their experiments,
the construction of any interesting and
useful " gadgets " they may have
evolved, or any matter of interest to
wireless experimenters. We particularly
desire good photographs of stations and
club laboratories, or of club groups at

work, at play, or just " posing." All
clubs who would like their Officers and
Committee to appear in our pages should
induce them to face the camera. Send
us the photographs and we will do the
rest.

NOTE.-An article of fair length
accepted and published by us
means a new valve for you.
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Proceedings cf the Ordinary General Meeting held at the Institute of Civil
Engineers on Wednesday, November 26th, at 6 pm.

THE PRESIDENT, MR. A.
A. CAMPBELL SWINTON,

F.R.S., took the Chair.
MR. F. HOPE -JONES,
M.I.E.E., in the unfortu-

nate absence through 'illness of (the
Secretary, Mr. H. Leslie McMichael,
read the Minutes of the previous
meeting, which were duly confirmed.

THE PRESIDENT then referred to
the list of members and associates
passed by the Committee since the last
meeting and put up for ballot. A list
of these was handed to each member
present. The President then an-

nounced that the Committee had
decided to appoint the WIRELESS
WORLD as the Society's official organ and
pointed out the advantages attaching
to this arrangement.

MR. J. SCOTT-TAGGART then read
a paper entitled A System for the
Reception of Continuous Waves,"
which was followed by an interesting
discussion to which Mr. Scott -Taggart
replied.

The meeting adjourned at 7.45 p.m.
after the passing of a hearty vote of
thanks to the author for his interesting
paper.

A System for the Reception of Continuous Waves.
By J. SCOTT-TAGGART.

THE arrangement to be de-
scribed is of interest largely
because it solves in one
way the problem of pro-
ducing a continuous wave

wireless receiving circuit capable of
" stand-by " and " tuned " adjustment
combining ease of manipulation and
high selectivity- In addition, the cir-
cuits may be adjusted so as to reduce
radiation to a negligible value. The
complete arrangement was designed by
the author and used for certain special
artillery communications during the
fighting of 1917 and 1918. As evi-
denced by reports, it proved of excep-
tional value in battle and overcame the
difficulty, previously experienced, of
interference by neighbouring " spark "

stations. On several occasions com-
munication was steadily maintained
with a forward station 15 kilometres
away, although a 2 kilowatt spark set
was operating within 300 yards of the
continuous -wave receiving station and
working on a wavelength only slightly
different.

The arrangement may be divided into
three essential circuits A, B and C. The
circuit B is of the usual type. An
aperiodic retroactor coil L2 is coupled
to a variable inductance L1; this coupling
is made variable and if sufficiently tight
will cause the circuit B to oscillate of
its own accord at a frequency deter-
mined chiefly by the value of the con-
denser C1. The filament of the vacuum
tube V1 is heated by a six -volt accumula-
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Fig. 1.

tor B1 through a rheostat R2 of about
5 ohms resistance. A plate battery
H, of about 6o volts and the primary T1
of a step-up transformer T, T, are
connected as shown, a fixed condenser
C3 of about 0.0008 mfd. being con-
nected across H1 and T1 in order to by-
pass the high -frequency component of
the plate current of V1.

The portion A is exactly the same as
B except that no aerial or earth connec-
tion is made. The filament of V2 is
heated by current from the common ac-
cumulator B1. A double change -over
switch S enables any low -frequency cur-
rent supplied by T, or T2 to be applied
to an audio -frequency or note amplifier.
C. This circuit C possesses an inter -valve
step-up transformer T5 T6, a telephone
step-down transformer T, T a pair of
low -resistance telephones T, a plate
battery H3 of 6o volts, a filament -heat-
ing accumulator B2 and other features

JANUARY, 192o -

which will be understood by reference
to Fig. 1.

The circuit A is placed near to the
circuit B so that an inductive effect is
obtained. The distance between A and
B should preferably be variable and for
eliminating interference the author has
placed A as much as six feet away from
B, although one to two feet is more
usual.

While " listening -in," the switch S is
placed over to the right and all reception
is accomplished by means of the B cir-
cuit. The coupling between L2 and L1
is adjusted until the circuits commence
to oscillate of their own accord. By ad-
justing C1 the tuning of the aerial cir-
cuit and the adjustment of the local fre-
quency are accomplished simultaneously,
and signals from an external C.W.
transmitting station are easily picked
up. It is to be noted that signals will
only be heard if the local frequency is
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either greater or less than the incoming
frequency by between 100 and 4,000.
Beyond these limits the beats produced
will, for all practical purposes, be in-
audible. By gradually increasing the
capacity of C1 continuous wave signals
are first heard in T as a high note which
will gradually decrease as the capacity
of C1 is increased. A silent point will
ultimately be reached, and under these
conditions the local frequency will equal
the incoming frequency. The aerial
circuit will now be exactly tuned to the
incoming frequency. As the value of
C1 is increased still further, beats will
once more be formed and a note will be
heard which will gradually increase in
pitch as the capacity of C1 is increased,
until it passes the audible limit.

The signal strength obtained on this
circuit B will depend to a certain extent
on the value of the coupling between
L2 and L1, the plate voltage and the
filament current. The cumulative me-
thod of grid rectification is employed, a
grid condenser C2 of about 0.0003 mfd.
being shunted by a resistance R1 of
about 3 megohms. Apart from the cor-
rect choice of a suitable operating point
on the grid and plate current curves,
we are also concerned with the correct
adjustment of the amplitude of the
local heterodyning oscillations. This
adjustment cannot conveniently be
made, a disadvantage which is keenly
felt.

It will be seen that for a beat note to
be produced the aerial circuit must be
slightly mistuned in order to produce
local oscillation of a frequency differ-
ing from the incoming frequency. The
incoming waves force themselves into
the aerial circuit in spite of the fact that
the latter is out of resonance. While pre-
serving their original frequency the
oscillations have their amplitude de-
creased and cause a loss in signal
strength which is very noticeable in the

case of weak signals. The higher beat
notes correspond to greater disparities
between the local and incoming fre-
quencies. Consequently, a high beat
note necessitates a very considerable !nis-
tuning of the aerial circuit especially
in the case of wavelengths higher than
about 500 metres. This fact explains
why the loudest signals are invariably
obtained on almost the lowest beat notes,
since under these conditions the loss of
efficiency due to mistuning is at a mini-
mum. If this secondary effect were
absent, the loudest beat notes would, in
the case of an average pair of telephones,
have a frequency in the neighbourhood
of 1,000.

The advantage of rapid adjustment,
while making the arrangement suitable
for " picking -up " signals renders it open
to serious interference from spark sta-
tions. Another very important disad-
vantage is that the circuit radiates while
receiving. The B circuit acts, in effect,.
as a small power transmitter which will
cause incalculable interference with
other continuous wave receiving stations
within a few miles' radius. It is safe to
say that in nine cases out of ten, the
local oscillations are far stronger than
necessary. Unfortunately attempts to
decrease the oscillating energy usually
result in stopping the circuits oscillating
or impairing the detector efficiency of
the circuit.

The disadvantage of excessive jam-
ming may very largely be overcome by
tuning the oscillating B circuit to the
silent points of signals, decreasing the
coupling between L and L1 or decreas-
ing the filament current of V1 so
as to prevent V1 from oscillating,
and then switching S over to the
left and retuning on the circuit A which
is made to oscillate. The complete ar-
rangement now acts as if an aerial cir-
cuit were very loosely coupled to . the
oscillatory circuit L3 C4. The filament
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or plate voltage of V1 may be dispensed
with and signals will still be heard if the
circuit A is tuned to oscillate at a fre-
quency slightly different to the incom-
ing frequency. Owing to the very
loose coupling between L1 and L3 spark
signals suffer in amplitude to a much
greater extent than continuous wave sig-
nals which persist. Another advantage
of the arrangement is that the energy
radiated from the aerial is merely that
induced by the circuit A, which is a
negligible amount if the distance be-
tween A and B is considerable. The
chief disadvantage of the arrangement
lies in the fact that considerable ineffi-
ciency is caused by the impedance of
the mistuned circuit L3 C1.

A further development which leads to
much louder signals is to adjust the B
circuit to the pre -oscillatory or sub -
generative condition immediately pre-
ceding self -oscillation, by increasing the
coupling of the retroactor coil L2 or the
magnitude of the filament current,
which latter adjustment is preferable.
The incoming continuous
now retroactively amplified, a pheno-
menon, which has received scant atten-
tion as applied to continuous waves.
Through the retroactive effect, which
partakes of the nature of a negative re-
sistance, the energy losses are decreased
and the amplitude of incoming signals
increases, much louder results being ob-
tained in the telephones T.

The following simple procedure of
 tuning is recommended :-

Start with S over to the right; the
coupling between L, and L0 and the
filament current of V1 should be suffi-
cient to cause the B circuit to oscillate.
Tune C1 until the incoming continuous
wave signals are heard. Tune to the
silent point. Now tune the A circuit
(which is caused to oscillate) until a
steady beat note is heard. Then de-
crease the filament current of V1 until

the beat note ceases; this indicates that
V, has stopped oscillating. Now switch
S over to the left aril thus listen -in
on the A circuit. Signals will be heard.
By gradually increasing the filament cur-
rent of V1 or by the tightening of the
coupling between L1 and L2 signals may
be made much louder. The circuits
are now slightly readjusted to give the
best results.

It is to be noted that when S is over
to the left, any alteration of the tuning
of B will only affect the magnitude of
the signals without altering their pitch.
This is because mistuning B does not
affect the frequency of the oscillations
which force themselves into the B cir-
cuit. On the other hand, any slight
alteration of the tuning of A will modify
the pitch of signals.

Having now obtained signals on the
A circuit let us change S over to the
right. Very loud signals will now be
heard without any further adjustment.
The circuit A is now acting as an ex-
ternal heterodyning circuit which in-
duces local oscillations into the B cir-
cuit. The relative amplitude of these
oscillations may be varied very con-
veniently by moving A to a suitable dis-
tance from B. The variables of B may
now be so chosen that V1 acts as detec-
tor and a retroactive amplifier, but not
as an oscillator. Since the circuit B is
tuned to the incoming signals, the best
results are not obtained when the beat
note is low but when its frequency is in
the neighbourhood of i,000. It is true
that the circuit B will offer impedance
to the local oscillations generated by A
which force themselves into the B cir-
cuit, yet any loss so occasioned is easily
compensated for by bringing A closer
to B; no inefficiency is, therefore, ex-
perienced.

Although the method of using the
circuits just described is by far the most
efficient; yet several other arrangements
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are possible. For example, the B cir-

 cuit may be made to cause .beats with
the signals, these beats being then re-
ceived' on the non -oscillating A circuit.

The ratio between the amplitudes of
local and incoming oscillations is of
great importance and its effect will be
very noticeable on the circuit under dis-
cussion which allows for considerable
variations of the ratio.

WANNAN\c7

L+I L -I

(L+1)-(L- I)
Mean Resultant oc

oc
Frg.

Let us suppose that the amplitude of
the local oscillations is L and that of the
incoming signals is I. We will readily
see that the amplitude of the beats will
vary from a maximum of L + I to 'a

minimum of the difference between L
and I. Suppose that L is greater than 1.
Then the average beat current, when
rectified, will be
("L + I)- (L -I)

2.
we can say that when the local current
is greater than the incoming current the
signal strength will be proportional to
the amplitude of the incoming signals.
A near -by continuous wave station

proportional to

Consequently,

would consequently drown a distant
station. If, however, the amplitude of
the local oscillations is made less than
that of the incoming waves, the beat
amplitude will vary from L +I to I- L.
The average rectified current would
therefore be proportional to

(L + I) - (I -L) -L.
2

In other words, unless the local oscilla-

1-L

(I L) - (I - L)
Mean Resultant oc

2

oc
2.

tions are weaker than the incoming sig-
nals, the signal strength is proportional
to the amplitude of the local current
(Fig. 2). Consequently, a very high -
power station would not give any louder
signals than a weak distant station. This
effect is decidedly useful sometimes to
prevent excessive interference.

These theoretical observations are
fully borne out in practice and many
interesting facts may be deduced from
circuits of the type described here.* To

* Vide J. Scott -Taggart, " Some Modern Vacuum Tube
Circuits,- Wireless Age, Ortober, rntn; also J. Scott -
Taggart. "Some Practical Notes on the Use of Small
Power Continuous Wave Sets,' Wireless World, April,
May, june, 1919.
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determine the frequency at which cir-
cuits A or B may be oscillating, it is use-
ful to use one of the various types of
heterodyning wavemeters which have
been devised*

DISCUSSION.
Dr. J. ERSKINE MURRAY expressed interest

in the paper, and pointed out that it provided
still another example to be added to the al-
ready almost innumerable connection schemes
for valves. Since it involves the use of three
circuits which have to be independently
tuned, there are necessarily a number of ad-
justments to be made when using the appara-
tus. It would, therefore, appear that Lhe set
would be more particularly useful for ground
stations. He was discussing it particularly
from the point of view of Aircraft and Air-
craft work, in which he was particulatiy in-
terested. For use in aircraft the gear shown
would be too bulky and would require too
many adjustments as a rule to enable the
average operator to manipulate it successfully,
but for a ground station for communication
with aircraft it would probably be very suc-
cessful. He also pointed out that in the se-
cond arrangement described, when receiving
on the B circuit with the A circuit operating
as a separate heterodyne, from the mere fact
that there is a beat note heard in the receiv-
ing telephones it is obvious that there must
be some oscillatory energy forced into the
aerial circuit and therefore there would be
some radiation. The diagrams shown on the
blackboard illustrating the effects produced by
different ratios between amplitudes of the in-
coming and the local oscillations were also
particularly interesting and gave a clear pic-
ture of what one imagines must be taking
place in the circuits.

Major N. HAMILTON pointed out that the
circuit apparently involved 14 separate adjust-
ments. He also raised the query as to radia-
tion of the heterodyne energy and enquired
as to its possible magnitude.

Mr. BASIL BINYON said that it was extremely
difficult to criticise the paper without having
had experience in 'the use of the particular
circuit described. It appeared to him that one
of the chief points raised in the paper was
the relative advantages of separate heterodyne
versus selfheterodyne for C.W. reception, and
that it tended to indicate the superior advan-
tages of the separate heterodyne arrangement.
When receiving long waves the self -heterodyne
involved a very considerable de -tuning of %le
aerial circuit and in such cases a separate
heterodyne is practically essential since the de -
tuning becomes so great that the energy picked

* Vide J. Scott -Taggart. " Notes nn the Measurement
of Continuous Waves." Wireless World, October, 19t7;
" Further Notes on the Measurement of Continuous
Waves," Wireless World, December, tgiy; and "A
Heterodyning Waveme'er," Electrician, p 243, No. 2155,
Vol. laaxiii., September 5, iglu.
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from the waves becomes very much reduced.
Relative to the author's mention of dimming
the valve filament in order to stop it oscillat-
ing, he questioned whether this would not be
upsetting the conditions of use and possibly
losing the advantages of the best conditions.
It has been stated that the rectifying proper-
ties of a valve are superior when it is oscil-
lating, but he was not altogether certain as to
the accuracy of this statement. He also
thought that in many cases it is better .to
couple the aerial circuit to the closed receiving
circuit by a loose coupling in preference to the
direct connection shown in the paper. He
would also like to have the author's views as
to the use of the note magnifier shown in the
diagram in the paper for the magnification
of the heterodyne note. He thought that as
a general rule it was found that ordinary note
magnifiers did not magnify a heterodyne note
to the same extent as they did the note of a
spark signal. This possibly may be due to cer-
tain resonance effects in the transformers of
the note magnifier.

Mr. BROADWOOD made a few remarks rela-
tive to the magnification of heterodyne notes
and to the use of a detecting valve after the
inter -action of the 'heterodyne.

Mr. PHILIP R. COURSEY said anyone who
had done any experimental work with C.W.
reception would probably have used receiving
coils spaced several feet apart, such as had
been described in the paper. Relative to the
radiation that might be expected from a separ-
ate heterodyne, it was certainly a fact that
when using a crystal receiver a very consider-
able radiation took place when using the
separate heterodyne, but when using a valve
detector, as -described by Mr. Scott -Taggart,
the coupling required would be very much
weaker and in. all probability the radiation
would be very considerably reduced, although
it is probable that it would still be appreciable.
It should be noted that the arrangement de-
scribed by Mr. Scott -Taggart involved the
use of no less than three separate high ten-
sion batteries. This, of course, is a consider-
able disadvantage, particularly from the ama-
teur's point of view, and it raised the ques-
tion as to whether it would not be more advan-
tageous to use an ordinary high -frequency
valve amplifier with a separate heterodyne
coupled to the output end of the amplifier, in
order to reduce the radiation. It was well
known that very little energy passed back
through a valve to cause radiation from the
heterodyne, and Mr. Scott -Taggart had re-
cently described a receiving arrangement based
on this principle in a recent number of the
Electrical Reviewt The difficulties that might
be experienced with such an arrangement arise
through the very feeble heterodyne power that
is required, especially when using a multi-

-
t Electrical Review, 85, p. 6z4, November, 1919.
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valve amplifier, but with only two or three
valves the problem is a very much simpler
one and the separate heterodyne does not re-
quire a separate high-tension battery since the
anode circuit of the heterodyning valve can be
supplied in many cases from its own filament
battery. Such an arrangement would, there-
fore, appear to be a much more practical one
for ,the experimenter of perhaps limited means.
The drawings made by Mr. Scott -Taggart to
explain the addition of a proper proportion of
the local oscillations to the incoming oscilla-
tions seemed to express the matter very clearly
and to give a much more comprehensible ex-
planation of this action than is usually given,
such, for example, as the commonly quoted
mathematical demonstrations that one finds
in the "Proceedings of the Institute of Radio
Engineers."

Mr. R. C. CLINKER pointed out that the
paper raised the point of the measurement of
the frequency of continuous waves. For this
purpose an ordinary heterodyne wavemeter
may be used, but it might be of interest to
draw attention to a very simple method which
had recently been described by L. W. Austin,
making use of the click which is heard in the
telephones when an oscillatory circuit coupled
to the circuit of the oscillating valve is tuned
to the same frequency. When the coupled cir-
cuit is gradually taken through the tuned
position two clicks are heard, corresponding to
the two frequencies of the coupled circuits, and
by loosening the coupling sufficiently these
clicks could be brought quite close together.
He would like to point out that in his experi-
ence this method proves an extremely accurate
one in addition to being very simple. He
also made a few remarks relative to radiation
from the separate heterodyne set.

Mr. BROADWOOD suggested that it would
be possible to use the receiving valve only as
a detector and then to pass on the rectified
energy from this valve to react with a separ-
ate circuit which may be made to oscillate at
an accoustic frequency and thus get a species
of low -frequency heterodyne. Such an ar-
rangement might avoid some of the difficulties
of heterodyne radiation.

Mr. Howaowics enquired whether he had
correctly understood Mr. Scott-Taggart's ex-
planation of the heterodyne, namely, that the
amplitude of the resultant heterodyne current
was (L+I)- (L -I)

2
THE PRESIDENT (Mr. Campbell Swinton)

said he thought he was voicing the feelings of
the meeting in expressing the indebtedness of
the Society to Mr. Scott -Taggart for describ-
ing this new arrangement. It was true that
there are already an extremely large number
of valve connections, but that should not hin-
der us from welcoming any new method.

Mr. SCOTT-TAGGART, in reply, Said : Dr.
Erskine -Murray and other speakers have

WIRELESS SOCIETY OF LONDON.
painted out that the circuits described to -night
do not altogether prevent the radiation of feeble
continuous waves .during reception. This is
perfectly true, but my point was that such
radiation is almost negligible ; that it was
conveniently variable by altering the coupling
between A and B, and that the radiation
would be infinitely smaller than that produced
by the simple self -heterodyning circuit, which
almost invariably produces local oscillations of
unnecessarily strong amplitude.

Major Binyon has raised the very subject I
hoped would be discussed, namely, the rela-
tive values of self -heterodyne and external
heterodyne receiving circuits. He shows an
inclination to consider self -heterodyne circuits
as the more preferable, provided a separate
aerial circuit is used. Such a circuit is ac-
tually covered by the present paper. It is
used when the indicating circuit C is con-
nected to the A circuit, that is to say when
S is over to the left, and when the filament
current of V, is switched off. The aerial cir-
cuit now contains L, and C the retroactor
coil L not coming into action. Such an ar-
rangement is not very efficient* if only be-
cause the A circuit is tuned to the local fre-
quency and therefore out of tune to the incom-
ing signals induced into A by L, C. Apart
from this, however, such an arrangement can-
not, and in practice does not, give the same
results as when the circuit B is made to in-
fluence retroactively the incoming con-
tinuous waves. This is accomplished by in-
creasing the coupling between L, and L 2 or
by increasing the filament current of V, until
the circuit B just fails to oscillate. The re-
sistance of the aerial circuit is now consider-
ably lessened, and the resultant signals have
been found to be at least twice as loud as when
my negative resistance effect is not employed.
Another result of retroactively amplifying the
continuous oscillations before passing them on
the rectifying and heterodyning circuit A is
that interference from shorter wave stations
may be largely eliminated. In this case, how-
ever, an addition to the circuit is made by
connecting a variable condenser across La .

I am afraid the use of a self -heterodyning
circuit with a separate aerial circuit is not
likely to find much favour in the future. In
addition to the disadvantages enumerated
above it is not possible to vary the amplitude
ratio between local and incoming oscillations.
It is certainly not possible to make the local
amplitude less than the amplitude of average
incoming signals. We thus fail to get the
best adjustment and also lose the valuable
effect of lessening continuous wave interfer-
ence mentioned in the latter part of my
paper.

*In the special case where the valve tends to oscillate
at the diderent frequencies, the signals may be retro-
actively amplified by one of tha frequencies and
heterodyned by the other. This effect gives loud
signals, but the adjustment is very critical.
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An alternative arrangement mentioned by
Major Binyon, and one very freely used, con-
sists in using an external oscillator coupled to
a valve detector or detector amplifier circuit.
We now get no loss due to mistuning, and the
arrangement is much preferable to the self -
heterodyne circuit. The conditions may be
reproduced on my arrangement by switching
S to the right, making the coupling between
L 2 and L, very loose and using B as an ordin-
ary valve detector circuit. The results, how-
ever, are nothing like as good as when the
circuit B is brought to the pre -oscillatory con-
dition and the amplitude of the incoming sig-
nals thus increased. The results are con-
siderably better than when S .is over 'to the left,
although this latter method of receiving is
itself a considerable advance an the more
usual systems. It is to be noted, however,
that the selectivity is highest when S is over
to the left, although optimum signal strength
is obtained with S to the right. The two
valuable effects might be obtained in the one
receiving system in the following manner :
A separate aerial circuit tuned to the incom-
ing frequency would be arranged. This cir-
cuit would be very loosely coupled to a retro-
active circuit such as B without the aerial and
earth connections and also tuned to the in-
coming frequency. An external oscillator
such as A would now be made to induce local
oscillations into B. The amplifier C would
be connected to the B circuit. Major Binyon
has asked whether the method I suggest for
stopping B oscillating and bringing it to a suit-
able retroactive condition, namely, by lessen-
ing the filament of V is not going to lessen
the detector efficiency of VI. It is conceiv-
able that it would under special conditions,
but, on the other hand, dimming the filament

very often improves the detector efficiency by
bringing the operating point to a more suitable
position on the characteristic grid or plate
current curve. This, for example, would be
the case if the voltage of H, were small. I
prefer the method of varying the filament cur-
rent, since the adjustment does not alter the
tuning of the circuit. Varying the coupling
between L2 and L, would, on the other hand,
by varying the mutual inductance, ager the
tuning of B and a readjustment of C, would
be necessary.

The same member considers that the valve
V, will not be such an efficient detector when
not oscillating as when it is in a state of oscil-
lation. I am aware that certain much -quoted
evidence has been prodUced on this question,
although no other evidence either way has
been submitted. My own personal experience
is that an oscillating valve is in no way a bet-
ter detector than a retroactive valve employ-
ing an external heterodyning oscillation. The
opposite has been the case.

My personal opinion is that self -heterodyning
circuits have received undue praise and I think
it very likely that in the future they will fade
more and more into the background.

Major N. Hamilton has pointed out that
about 14. adjustments are necessary. This is
far from being the case, although about that
number of variables have been provided chiefly
to enable the circuits to be used for experi-
mental purposes, and in the numerous ways
suggested. The normal adjustments are four.
That the arrangement is net unduly compli-

and difficult to adjust is proved by the
fact that such arrangements were worked by
ordinary operators with excellent results dur-
ing a rapid advance.

It has been asked whether the arrangement

Fig. 3.
GOO
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is suitable for quick search. It is pre-emin-
ently suitable. The preliminary search is first
made on the B circuit- a very simple matter.
The adjustment of the " tuned " arrange-
ment is then very speedily accomplished by
tuning A until the beat note is heard, as
described in the paper.

Mr. Philip R. Coursey, amongst other re-
marks, suggests that the plurality of
plate batteries is hardly likely to appeal
to the impecunious experimenter. This is
true, and the arrangement could be
simplified by substituting telephone step-
down transformers in place of T3T,
and T1T2 and connecting low -resistance
'phones across the middle terminals of S in
place of the amplifier C. (Fig. 3.) This
would, of course, considerably lessen the range
of the system. It may be of help to some to
point out that the same accumulator B1 might
be used to heat the filaments of the amplifier
valves. Alternatively, instead of using a

separate plate battery 113, tappings might be
taken from H1 or H2 . Bath a common
plate battery and common accumulator can-
not be used at the same time.

One of the speakers asked whether the
heterodyning could not in some way be ac-
complished in the amplifier. This is certainly
possible in the case where the amplifier has in-
ter -valve oscillatory circuits. As Mr. Cour-
sey has pointed out, I have described in the
Electrical Review of November 24, 1919, a
two -stage receiver which allows continuous
waves to enter, but which prevents all radia-
tion. A modified arrangement would consist
in disposing an external oscillator, so that it
induced local oscillations into any of the oscil-
latory circuits (other than those of the first
valve) of a high -frequency amplifier -detector.
I trust I have replied satisfactorily to the vari-
ous interesting points raised, and hope that my
paper will be of more value to members when
in its printed form.

RECORDING OF EIFFEL TOWER TIME SIGNALS
FOR DETERMINATION OF CLOCK ERROR.

CAPT. L. B. Turner, who
described his valve relay be-
fore the Institution 4 Ele-
trical Engineers last July
has now published further

information connected with this instru-
ment, in the Electrician of November
14th. The experiments described are
instigated by a demand for wireless re-
cording apparatus to be used in deter-
mination of longitude for survey work
in East Africa, and were carried out at
the Signals Experimental Establishment,
Woolwich. A double magnet chrono-
graph was employed to obtain the re-
cords and the Eiffel Tower time signals
were used. Two patterns of chrono-
graph were experimented with, the or-
dinary astronomical Hilder chronograph
and the Lindquist chronograph. In the
former the records are made by foun-
tain pens, while in the latter the strip
is punctured by a sharp point at the
beginning of each signal. The latter
instrument, therefore, has particular ad-
vantages for survey work on account
of the avoidance of ink.

Experiments were also performed to
investigate the lag in the relay'Lappara-
tus in order to determine to what extent
this would effect the results. The mean
of a number of experiments indicates
that this lag is of the order of 200th. of
a second. It is therefore generally quite
negligible. The great advantage of
strip records is that they enable the
proper signal record to be sorted out
from the marks also made by atmos-
ph6rics. With a telephone receiver
this is extremely difficult in many
cases, but owing to the rhythm of
the signals the atmospheric trouble,
unless very bad, can generally be elimin-
ated by careful measurement of the re-
cords. An aerial zoo ft. long and 5o
ft. high was used. With this the Eiffel
Tower signals could be made to give
as much as two or three volts on the
grid of the oscillatory valve. This is
about ten times as much as is essential,
so that the apparatus could be used at
very much greater distances from the
Eiffel Tower without unduly large
oscillations.
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Early Experiences
of a Wireless Amateur

By W. J FRY.

CHAT with our friend
the Editor on radio topics
in general brought from
his lips the remark, "How
did you come to start ex-

perimenting in wireless ?" Well, my
desire to do so was the outcome of ex-
periences in electrical work extending
over a long period. I was seized with
what I may call the short-circuiting
craze when but a juvenile of the age of
1 o years. A cousin of mine returning
from Devonshire excited my boyish
imagination by presenting me with
a copy of that good old book, "In-
tensity Coils," by Dyer. Little did

dream in those days of the future
which lay before what was then but
a comparative toy, the induction coil.
No Hertzian waves or Röntgen rays
were manifested by its discharge.
Indeed little was known of the
familiar dark space in the Crookes'

tube or of etheric oscillations pro-
duced by the spark of the coil.

I shall never forget my delight
when I constructed my first voltaic
cell of copper and zinc elements
with sulphuric acid as electrolyte.
I think one of my chief pleasures at
the time was to watch the evolution
of the gas in the cell, and the
thought that current was being
forced through the circuit.

My next essay in the realms of
practical science was to construct
two Bell receivers and a Leclanche
cell; unfortunately these were inad-
vertently mixed up with my mother's
dressmaking materials and were in
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consequence abruptly confiscated. No-
thing deterred by this unfor-
tunate experience my next attempt
was in the regions nearer the Heaviside
layer. With a pall and the use of a
forty -rung ladder a No. 8 galvanised
wire was stretched over the houses of
the district surveyor and twelve other re-
spectable citizens at the unearthly hour
of 4 a.m. and some small attempts at
telegraphy were made by means of this
aerial wire..

The Author and his first Transmitter.
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EARLY EXPERIENCES OF A WIRELESS AMATEUR.

By this time I had begun to appear
as a full-blown electrician, and gained
some experience with the engineers of
the Old Gulcher Electric Light Co., at
a West Brompton Exhibition. I shall
never forget those old dynamos with
their eight field pole -peters as they were
then called, and the 8 -section Gramme
ring armature. Fireworks were not in
it whilst these machines were working.
Shortly after this my appetite for ex-
periment was fed by the manufacture
of a series Siemens' machine. At last
having earned the title of Engineer -in -
Charge, and having to do with electric
lighting and telephone erection, I came
to wireless telegraphy. My manager,
who was an old Mercantile Captain, one
day suggested the operation of the tele-
phone without the use of wires. "Eh,
sir," said I, " that will never be." "Never
is a long day," he replied. Greatly to
my surprise, not long after the Captain
buttonholed me, and said, " Look here !
here's something for you," and to my

Another Wimshurst machine.
Door-lnobs, sauce -bottles and pieces of old table."

I,1 me-madeIV imshurst machine.

amazement, he produced de Tunzel-
mann's book on Radiotelegraphy (1902).
This decided me that I should have to go
in for wireless at once. Somewhere
about the same date appeared Bottone's
book entitled " The Amateur Electri-
cian's Workshop," in which was an ac-
count of the construction of a coherer
detector. Having now fully developed
radio fever, I set to work in earnest, and
the year 1902 saw the construction of my
first receiver-a coherer. The one -inch
coil and oscillators are to be seen on the
parapet and photographs of my two
Wimshurst machines are shown else-
where. The proud radio engineer can
also be seen on the parapet looking for
an announcement that his signals are
being received. At first a single wire
aerial was dropped from a mast over the
parapet (which is 90 feet high) to a
depth of 3o feet and an earth lead was
taken to the lightning arrester some way
back, but 35 feet above the aerial.

On transmission no reception was re-
gistered at the receiving station. Remem-
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bering the story of the old man who oiled
the telephone switch -hook in order to
make it hum, I felt inclined to oil the
aerial. Instead of this I tried nickel
filings in the coherer, with no better re-
sults. Then I tried another earth, a
proper earth this time, straight to the
ground. Eureka! Up went the flag at
the receiving station signifying that we
were " through." Further experi-
ments, using bell bronze with the coherer
gave much more satisfactory results.
Then came Popoff's carbon -and -needle
detector with increased speed of working
as a result. After this I constructed an
elaborate set with a coupled inductance,
four variable condensers and a Galena -
graphite detector. As very often occurs
with these ambitious attempts no results
were at first obtainable from this appara-
tus and on investigating the cause the
telephones were found to be incorrectly
wound, and on re -winding these to
2,000 ohms and introducing the then
new detector, fused silicon, excellent re-
sults were recorded. Thus were my am-
bitions realised, but only, of course, for
the time being, because as a true radio

amateur I am always looking for some-
thing better.

The two Wimshurst machines were
constructed from pieces of a mahogany
table, door knobs and sauce bottles, and
were of great use in my lectures on the
coherer receiver.

The photograph of the amateur sta-
tion (belonging to Mr. Turnbull) shows

A neat amateur station..

a coupled inductance, tubular condensers
and de-ector of my manufacture. This
station was situated at Chalk Farm and
used to communicate with mine at Cam-
den Town; its signals also reached Mr.
McMichael's station, MXA, at Stondon
Park, using 12 watts.

AUDIO FREQUENCY AND RADIO FREQUENCY.
Alternating currents are generated at

various frequencies, covering a remark-
ably wide range. Depending on their
application, the frequencies in practical
use fall into three well defined classes :
(a) Commercial frequencies, which
nowadays generally mean 25 or 6o
cycles per second.
(h) Audio frequencies, around 500 to
z,000 cycles per second.

(c) Radio frequencies, usually between
100,0oo and I,000,000, but extending
in extreme cases down to perhaps
10,000 and up to several million cycles
per second.

Audio frequencies are those con-
veniently heard in the telephone. When

alternating currents are sent through a
telephone, the diaphragm of the latter
vibrates. The vibrations are heard as
sound. The more rapid the vibrations,
the shriller the tone. Vibrations at the
rate of 4,000 or 5,000 per second give
a shrill whistle, whilst the lowest notes
of a bass voice have somewhat under
100.

Radio frequencies occur in the cir-
cuits of radio apparatus, for instance
in an antenna. They are too rapid to
cause a sound in a telephone, which
can be heard by the human ear. They
can be heard by the human ear.-
(Radio Amateur News.)
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Aircraft Wireless Section
Edited by J. J. Honan (late Lieutenant and Instructor, R.A.F.).

These articles are intended primarily to offer, as simply as possible, some
useful information to those to whom wireless sets are but auxiliary
" gadgets " in a wider sphere of activity. It is hoped, however, that
they may also prove of interest to the wireless worker generally, as
illustrating types o/ instruments that have been specially evolved to meet

the specific needy of the Aviator.

CRYSTAL RECEIVERS.__,1,,.
THE development of the

capabilities of the ther-
mionic valve as a rectifier
and amplifier, and the con-
sequent design of exceed-

ingly sensitive multi -valve receiving -sets
employing both high and low frequency
amplification has rendered the crystal re-
ceiver obsolete as regards work in the
air.

In the earlier days of the war, how-
ever, crystal sets, such as the R.N.A.S.
type Tb, were used for reception during
flight with considerable success, particu-
larly when employed in conjunction
with the Brown relay, or with valve
amplifiers.

But as a land instrument for the recep-
tion of messages sent from the air, the
crystal " short wave tuner " proved
most successful, and remained in general
use right up to the end of the war. In
fact the Armistice found some thousands
of these sets still on active service in and
about the front line area. They were
mostly employed in the reception of
messages from aircraft engaged on pat-
rol or short-range reconnaissance duties,
and more particularly for recording the
observations of planes working on "tar-
get spotting" in co-operation with the
artillery.

11111111111111111 1111111 11 W11111111111111171.

The " tuner " and Wireless opera-
tor were located under ground,
usually somewhere in the vicinity
of Battery Headquarters, and it was
their combined duty to be always on the
alert. Information from the sky -patrol
was too valuable to be lost through any
carelessness on the part of the W/T
Watchdog. Sometimes an emergency
S.O.S. from the air would call for bar-
rage fire against an unexpected infantry
attack, and occasionally would come the
welcome news that a " plum " target
was asking for trouble at, say, B5C82
to BSd46. Or, more frequently, a petu-
lant succession of " B's " would signify
that observer number so and so of .X
Squadron was sitting up aloft over a c.,.r
tain Hun target waiting for our battery
to finish breakfast and show by means
of the usual ground -strip that they were
ready to carry on the good work. When
this was forthcoming, there would en-
sue a busy time for the short-wave
tuner and its attendant slave, until after
an uncertain spell of more or less elo-
quent Morsing, the aerial spotter would
recollect that there was a matter that
required his immediate attention in the
Mess, and the " pack up " signal CI
would indicate that he was going hack
to see the bar -orderly about it.
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Then, with some luck, the S.W.T.
and operator might enjoy a little break,
for crystal recuperation and mental re-
laxation respectively until the next
R.A.F. cloud arose in the sky.

Meanwhile perhaps it will be as well
to give a description of the actual instru-
ment. It is of considerable interest as
a type of receiver which was specially
evolved to take the unusually short
wavelengths radiated .by the No.
Transmitter, this being the sending -set
mostly used by patrol and " target spot-
ting " planes.

As stated previously, the wavelength
range of the No. t varied between ioo
and 30o metres. Specified wavelengths
were allotted to adjacent squadrons, and
to the component flights of each squad-
ron within these limits. For example
the three flights of one squadron would
employ lengths of, say, 140, 18o, and
220, whilst to the adjacent squadron
would be allotted the lengths 160, 200
and 240.

Bearing in mind the number of planes
that might be operating simultaneously
over a busy area, and the extent of over-
lapping that was bound to ensue in the
areas of active operation allotted to, each
squadron, it is not difficult to realize
that a receiver employed on such work
must be an efficient instrument, reliable
in operation under the unfavourable
conditions inseparable from actual war-
fare, and capable of a high degree of
selective tuning in face of the extra-
ordinary amount of jamming through
which it must be able to identify and
follow the particular bus with which,
for the time, it is working.

ACTION OF THE CRYSTAL
RECEIVER.

As a preliminary it may be useful to
summarize shortly the general theory
of reception by such a set.

The open or aerial receiving circuit
responds to electromagnetic disturbances

travelling through the ether, the impact
of such waves setting up corresponding
;variations of e.m.f. (and consequently an
alternating current flow) in that circuit.
The energy so transferred from the
ether to the circuit will be a maximum
when the induction and capacity values
of the latter are adjusted so that its natu-
ral period of electric oscillation syn-
chronizes with the periodicity of impact
of the ether waves. When so adjusted
the aerial circuit is said to be " tuned "
to the given wavelength, and the impact
upon it of the series of damped electro-
magnetic waves radiated during the time -
interval of one spark -passage at the
transmitter creates a corresponding sem:3
of damped e.m.f. variations, each cf
which forces a small uni-directional cur-
rent surge through the one-way channel
afforded by the crystal, the cumulative
effect of these surges being sufficient to
give rise to one click in the phones for
each spark at the transmitter. It fol-
lows therefore that if the spark fre-
quency of the transmitter is, say, 300
per minute, this frequency of " clicks "
will be recorded by the receiver tele-
phone and will determine the pitch of
the signal note received.

The detector may be placed directly
across the open circuit, in which case
it is sensitive to all energy impulses re-
ceived by that circuit and is said to be
on the " stand by " position.

Or the energy flow existing in the
open circuit may be first transferred in-
ductivelyto a closed circuit,across which
the detector is then placed. This cuts
out extraneous disturbances existing in
the open circuit, the arrangement being
equivalent to a kind of filter which ex-
cludes wavelengths other than those to
which it is tuned. Such disturbances
may exist in the open circuit, but, being
relatively weak, are eliminated in the
process of inductive transfer between the
circuits.
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The detector when placed across the
closed circuit gives selective tuning, and
is said to be in the " tune " position.

SHORT-WAVE TUNER (Mark III)
GENERAL.

With a standard 125 -foot ground
aerial of R4 seven -stranded wire ar-
ranged as a single inverted L, wave-
lengths varying from 100-700 metres can
be received on this instrument.

A photograph of the set is shown in
Fig. 24, whilst the complete wiring ar-
rangement is shown in Fig. 25.

The detector circuit can be placed
either on " stand by " or " time " by
means of a change -over switch.

Either a Perikon or carborundum cry-
stal can be used at will, a potentiometer
circuit being included with the latter
so that the carborundum may be ad-
justed to the point of maximum sensi-
tivity.

Provision is also made for calibrat-
ing and testing the circuits by means
of a buzzer, which is automalically in-
serted in the closed circuit when the de-
tector is used across the open -circuit
inductance (i.e., when on " stand by ")
and is similarly thrown into the open
circuit when the detector is across the
closed circuit (i.e., on " time "). In
both cases the buzzer is inoperative
until a special key is closed.

It will be seen from the wiring dia-
gram that the closed circuit is normally
broken at K when on " stand by," in or-
der to prevent any transfer of energy be-
tween the open and closed circuits, and
consequent weakening of signal strength
received. For the same reason and as
an additional precaution it is advisable,
when searching for weak signals on

stand by," to keep the capacity and
inductance of the closed circuit at a
minimum and the coupling at " loose."
In order that the buzzer may operate in

Fig. 24.

this gapped circuit, a key is provided
which (a) closes the buzzer circuit,
and (b) simultaneously through the insu-
lator block L, shorts the two " gap "
leads from the closed circuit.

Having thus broadly surveyed the
characteristic features of the set, it may
be of interest to describe in brief detail
the main circuits involved.

THE BUZZER CIRCUIT.
This consists of a small shunted buz-

zer fed from two of the four dry cells
forming the potentiometer battery. The
circuit is normally open, but is brought
into action by depressing a small lock
button switch, which, as previously ex-
plained, simultaneously shorts the "gap"
in the closed circuit. The buzzer is
used to test and calibrate the circuits,
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and to adjust the crystals to maximum
sensitivity.

In testing the crystals, the main
switch should preferably be on " stand
by " so that the crystals are placed across
the closed circuit, this being more con-

- stant than the open. The coupling

Stand By

Shunted Buzzer

should be " loose ", and the two main
circuits set out of tune in order to re-
duce interaction effects to a minimum.

The phones should similarly be
tested by means of the buzzer, and the
earpiece adjusted for maximum sound.

(To be continued.)
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THE TREND AND DEVELOP-
MENT OF CIVIL AVIATION.

pOST-WAR commercial flying
was officially inaugurated on
the 1st of May of this year.
In a recently issued synopsis
of the progress of work

in the department of Civil Avia-
tion, -Major-General Sir F. H. Sykes
sets out an account of the steps that have
been taken under the aegis of the Gov-
ernment to develop and encourage the
latest transport service, and reports the
progress that has been made during the
initial six months of its existence.

General Sykes has faith in his work.
He does not lack foresight, and acknow-
ledges frankly the many difficulties that
bar the path of progress, but he is

soundly optimistic of the future, and has
sufficient courage to look boldly ahead
and discern final success. Reliability,
safety, comfort, and economy must all
be vastly improved before Aviation can.
play its proper part in the development
of civilization. A formidable list of
problems cert4inly, but much progress
has already been made, and the remain-
ing difficulties are not insurmountable.

* * *

THE AERIAL WAR -ARM.
A feature of the general position that

should not be overlooked lies in the fact
that a fully developed Commercial Air
Service will constitute the main reserve
of strength from which the Royal Air
Force of the future will draw in time
of need. Our War Air Fleet should be
capable of rapid and extensive expan-
sion, as well as of the rapid assimilation
of large numbers of personnel and quan-
tities of material at short notice. As the
Mercantile Marine reinforced the Navy

11 -11111 -1:11111J111 -1.111111111,1f1111 -E7

during the War, so it is to be hoped will
civilian aviation form a valuable auxil-
iary to the Royal Air Force should a
time of crisis arise. This source of sup-
ply can only be satisfactory and ade-
quate if our commercial air fleet is in it-
self a healthy and well -developed fac-
tor. This entails the growth of a
steady demand for quicker communica-
tion, built up on a reliable and adequate
Air .Service.

*

CARRIAGE OF MAILS.
The carriage of mails, as has already

frequently been pointed out, promises to
form one of the most important and re-
gular demands to be supplied by civil
aviation. More than any other service
at present, it could be utilized as a means
for placing aerial transport enterprises
upon a firm footing.

The Postmaster -General, it would
seem, is doubtful whether the demand
for express mails between the more dis-
tant towns in the United Kingdom is
likely to be sufficiently extensive to meet
the considerable expense of running such
a service for mails only. But if com-
mercial services were established for
passengers and small goods, he would
seize the opportunity to utilize them for
the despatch of express letters under
suitable subsidy.

A more promising line of develop-
ment for aerial mails would seem to
be more along the Continental land
Imperial routes where the long dis-
tances give more pronounced scope for
the element of speed.

THE QUESTION OF SUBSIDY.
Whilst he considers it a vital matter

that civil aviation should grow and pros -
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per, General Sykes recognizes that the
new industry is hardly as yet able to
stand on its own feet. He suggests three
methods of assisting it : (a) By means of
direct Government subsidies, as in
France, where already 18,00o,000
francs have been earmarked for this pur-
pose. (b) By recognizing that at the
beginning the British aircraft must, in
order to ensure its persistence, be afforded
some form of direct Government assist-
ance, no matter how foreign this may be
to usual British practice. Such aid
might reasonably take the shape of a
specified subsidy to approved aerial
transport companies on the basis of
mileage flown and weight carried. (c)
By generous assistance in material and
information; for example the provisions
of certain " key " aerodromes and shed
accommodation at home and on the Em-
pire routes. Also the collection and dis-
tribution of meteorological and other
data, and the provisions of an adequate
communication system.

* *

INTERNATIONAL FACILITIES.
Pending the coming into operation of

the International Air Convention, tem-
porary agreements have been concluded
with Belgium, France, Holland, Italy,
and Portugal, while permission for indi-
vidual flights has been obtained from
Denmark, Spain and Switzerland. Steps
have since been taken which it is hoped
will ensure the subscription of Holland,
Spain and Switzerland to the Conven-
tion at an early date, and subsequently
of -the Scandinavian Countries, so that
one code of rules for the air will be in
force throughout Europe.

Every possible assistance in this
direction has been given to those firms
to whose enterprise are due the existing
services between London and Paris,
London.and Brussels, and London and
Amsterdam.

PROGRESS ACHIEVED.
As to the practical results obtained

within the period of time covered by
General Sykes' report, the following
approximate figures have been volun-
tarily furnished by certain of the firms
actually engaged in civil air traffic to
indicate the extent of work carried out.
In view of the mileage covered, the
number of accidents must be regarded
as remarkably small :-

No. of hours flown 4,000
No. of flights 2 I ,000
No. of passengers carried 52,00o
Approximate mileage 303,000
Total accidents
No. of fatal accidents 2
Both of the fatalities occurred to

pilots. In no case was the life of a pas-
senger lost.

It will be noticed that the great ma-
jority of the flights were of short dura-
tion. Mainly, no doubt, they were of
the seaside joy -ride variety, and are to
be regarded as of an educative character.
But in view of the fact that the most
fertile source of accident is in " taking
off " or "-landing," the proportion of
accidents to " flights made " is a truer
guide than that for " hours flown." The
figures certainly demonstrate the im-
portance that the firms concerned place
upon the maxim of " safety first " for
the flying public.

THE WIRELESS ASPECT.
The importance of wireless as an

auxiliary to aviation has been fully
realized. Considerable attention has
been given to the improvement and in-
creasing scope, of wireless telegraphy
and telephony, as well as to the perfect-
ing of directional wireless as a means of
aerial navigation. Wireless stations have
been erected at Hounslow and Lympne,
and wireless liaison has been estab-
lished with the French for the purpose
of the London-yaris air route.
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TEXT BOOK ON WIRELESS
TELEGRAPHY.

By RUPERT STANLEY, B.A., M.I.E.E.
 (London : Longmans, Green and Co.,

two vols. : pp. xiii + 471, and
ix +357, price 15s. each).

THISHIS book was originally
written in 1914 as a single
volume, but with the recent
rapid growth of wireless
work the author has found

it necessary to issue the new edition in
two volumes. In this way the original
layout has been very largely retained
in the first volume, while the modern
developments of the hard vacuum tube
are extensively described in the second.

As compared with the original book,
the first volume of the new edition con-
tains additional chapters entitled "Syn-
chronous, Asynchronous, and Resonance
Sparking-Faults in Transmitters " and
" Secondary Cells and Batteries," while
'other rearrangements of the matter have
been made-notably in the order of
treatment of some of the parts, and in
the dividing up of old chapters into two
new ones-e.g., the chapter on "Capa-
city and Induction effect," is now
divided into two. The appendices have
also been modified. In place of the list
of British coast stations a short com-
bined British and foreign list has been
given with the names and call. letters
of the most important and high -power
stations in the northern hemisphere-
but mainly in Europe; in addition a list
of the international initial call letters
-allotted to various countries is also
given. The extracts from the Interna-
tional Radiotelegraphic regulations have
been omitted from the new volume, as
'have also the particulars of the Eiffel

Tower time and weather signals. In
their place a Table of Trigonometrical
Ratios is given. There is one thing to
be said in favour of this change-that
trigonometrical functions are permanent
(unless perhaps Einstein or some other
mathematician finds out that they are
only relative) whereas the Eiffel Tower
signals, and especially the weather re-
ports are subject to change.

As far as the general scheme of the
work is concerned little can be said-the
original was good, the new is equally
good, or rather better, while most of the
few errors in the original have been cor-
rected.* A word may perhaps be said
about page 191. In discusiing the use
of step-up transformers for small (ex-
perimental, etc.) stations operated
directly from the A.C. mains, the author
refers to transformers as made by vari-
ous American manufacturers and quotes
1914 prices for them. It is altogether
questionable to what extent such a prac-
tice is desirable for a text book, as al-
though it is very useful in, say, a con-
structional article in an experimenter's
periodical to give the amateur some idea
of the cost of his apparatus, such figures
are practically valueless in a text book
that presumably will be used for more
than a year or two.

The chapter on " Some Measure-
ments in Radio -telegraphy " has been
very considerably revised, and a quantity
of useful and very practical information
has been incorporated. This informa-
tion is in a form particularly useful for
the experimenter, since not only are the
methods described, but practical details
are given by which the amateur can con -

That on p. 105 (Vol. I.) relative to the
material of spark gap electrodes has, however,
been passed over.
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struct and carry out such tests himself-
such for example as the wavemeter
windings given on p. 414. The method
of measuring the effective resistance of
the aerial, described on p. 421 is, how-
ever, somewhat crude, and no mention
is made of the effect of losses in the con-
denser and inductance of the dummy
aerial, although at times these may oc-
casion a serious error in the results.

Volume II. although incorporated as
part of the whole text book, is arranged
in such a manner that it can well be
considered on its own merits, and
provides a good account of modern
valve practice. It opens with a
chapter on " Electrons," in which
a good deal of the material al-
ready dealt with in Chapter II. Vol. I.,
is again passed in review as an introduc-
tion to the processes taking place in
valves. Parts of this, however, relating
to the constitution of the elements in the
Periodic table, although making inter-
esting reading, are not so relevant to the
matter under discussion, as is the remain-
der. The mode of operation of a valve,
and the theory of the modern " hard "
valve are extensively dealt with in Chap-
ter II., the explanations being illus-
trated with actual characteristics of
" French " valves, in preference to the
imaginary characteristics so commonly
given in this connection. An extensive
and interesting collection of character-
istics of French and other valves is also
given in Chapters IX. and X.

The " detector " action of the valve
is discussed in Chapter III., and high -
frequency amplification in Chapter IV.

Up to this point very little ma-
thematics has been introduced, but in
Chapter V. on the Valve as a Genera-
tor of Oscillations, the mathematical
theory of the production and mainten-
ance of oscillations is given. A know-
ledge of differential notation is assumed.
Most of this material is particularly valu-
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able and contains the results of the most
recent work on these lines.

The next two chapters describe a
number of circuit arrangements for low -
frequency and high -frequency amplifiers
respectively, while Chapter VIII. deals
with heterodyne reception and with the
relative advantages of self- and separate-,
heterodyne-here termed Autohetero-
dyne and.Ultra-heterodyne respectively.

Hull's Dynatron and other patterns of
special American valves are described in
Chapter XI., and the mathematical rela-
tions of the former are given from Hull's
Institute of Radio Engineers' paper.
Various C.W. and Radio -Telephone
Transmitters and receivers are well de-
scribed in the three following chapters,
which are. followed by a brief résumé of
other forms of radiotelephone transmit-
ters.

Chapter XVI. strikes a different note
to the remainder of the volume. It de-
scribes various arrangements for earth
current signalling, and in particular the
developments of this method of com-
munication that have taken place under
the stimulus of trench -warfare and simi-
lar stringent requirements.

The book concludes with descriptions
of miscellaneous valve apparatus-C.W.
wavemeters, valve telephone repeaters,
" tonic -train " transmitters and similar
arrangements of a special nature. It
would appear that the second volume
in particular should be eminently
suitable not only for students, but for
the radio -engineer as well. Both
volumes are very well printed and
the diagrams and illustrations clear,
while each has a separate index. The
author's' practice of putting a few ques-
tions at the end of each chapter has
been adhered to in both volumes.
These questions are intended mainly for
the student for self-examination, rather
than as ordinary examination questions
or problems.
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The Construction of Amateur
Wireless Apparatus

This series of articles, the first of which was published in our April
number, was originally designed to give practical instruction in the manu-
facture of amateur installations and apparatus, and arrangements had been
made with Marccni's Wireless Telegraph Co., Ltd., to supply complete
apparatus to the designs it was intended to detail. The restrictions

cn amateur work, however, remained in force, and the author was com-
pelled to proceed on general lines only. A further series will be pub-
lished giving the class of information originally intended.

Article Ten.-HIGH-TENSION SUPPLY.

77i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111T-:

IIN our last article we made some
suggestions to assist the amateur
over his difficulties in obtaining a
supply of current at a high voltage
without rendering the cost prohi-

bitive. This question is undoubtedly
one of the most serious the average ex-
perimenter has to face when he com-
mences his work with the three -elec-
trode valve, and the discovery of a simple
and cheap form of supply would form a
very suitable field of investigation. By
the solution of this problem-more par-
ticularly in the case of receiving valves-
the amateur could render very valuable
aid in the development of wireless tele-
graphy.

The actual power required for the
operation of a receiving valve is very
small indeed, being only of the order
of ,-la th. watt. The difficulty lies in
the fact that this energy must be de-
livered at a high voltage. Very small
motor generators have been suggested for
this purpose. The motor could be ar-
ranged to run from a four or six volt ac-
cumulator battery, in fact there is no rea-
son why the same accumulator should
not be used for lighting the valve fila-
ment and supplying the current for the

motor generator. The main trouble in
this arrangement is due to the fact that
it is difficult to make a small generator
which will give a sufficiently uniform
voltage at the brushes, with the result
that noises are caused in the telephones.
These generator noises are due to
(I) Ripples caused by the teeth on the

armature.
(2) Slight sparking at the brushes.
(3) Microphonic contacts between the

brushes and the commutator bars.
Ripples due to the armature teeth are
difficult to suppress in the machine it-
self, but can be considerably reduced by
the use of smoothing out chokes and con-
densers as described in the last article.
In any case such ripples do not inter-
fere to a great extent with reception,
provided of course that they are not too
strong, because the sound produced in
the telephones is a continuous hum,
through which it is found in practice
quite weak signals can be read. This
is particularly the case if the note pro-
duced by the ripples is not of too high a
pitch.

Noises due to sparking at the commu-
tator are most difficult to eliminate. The
sparks result in the radiation of highly
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damped short waves from the machine
itself, and these impulses cause the tuned
circuits associated with the valve re-
ceiver to oscillate with the frequency
corresponding to the wavelength to
which they are tuned. Since these im-
pulses are actually radiated it is some-
times possible to reduce their effect con-
siderably by completely enclosing the
generator in an earthed metal box. A
large condenser connected across the
brushes is also effective. In any case it
is most essential that the design and ad-
justment of the machine should be
such that there is no visible sparking at
the commutator.

Microphonic action between the
brushes and the commutator bars can be
reduced by the smoothing out circuit
previously mentioned. It is necessary
that the commutator should be kept
clean and that the brushes should be a
good fit on it. If the brushes have not
the same radius of curvature at the work-
ing face as the commutator, sparking and
microphonic contacts may be intro-
duced under the surface of the brush in
which position the sparks may not be'
visible.

Noises are also often introduced by
the motor driving the machine. Great
care should be taken to secure sparkless
commutation here as in the case of the
generator. If the fields of both machines
are fed from the same low voltage bat-
tery, any impulses produced by the
motor armature may be reproduced in
the generator voltage owing to fluctua-
tions in the intensity of the fields. It is
partly for this reason that the generator
is often fitted with a permanent mag-
net field. This renders the machine
more bulky because the intensity of the
flux produced by a permanent magnet is
very much less than in the case of an
electromagnet. It should also be noted
that the shafts of the two machines
should be joined by means of an insulat-

ing coupling of some type, the machines
themselves being mounted up on a bed -
plate of stabilite or other insulating ma-
terial. It is essential that they should be
kept quite separate electrically.

It has also been suggested that a ther-
mopile would form a very convenient
means of generating the necessary cur-
rent for the plate circuit of the valve.
No batteries or acid are required and
there are no moving parts, the current
being generated directly from the heat of
a lamp. The difficulty in this case lies
in the fact that the E.M.F. generated
per couple is very small. For example, in
the case of a copper-constantan couple,
if the hot junction is maintained at a
temperature of 300 degrees Centigrade
hotter than the cold junction, the
E.M.F. per couple is only of the order
of one hundredth of a volt. The experi-
menter will thus see that a large number
of couples will have to be connected in
series to give the desired E.M.F. If any
means can be devised for making the
couples automatically in large quantities
and to occupy a small space the idea
might be worked out.

The above notes are offered with a
view to giving the amateur a line which
might be developed and which would be
of immense importance in practical wire-
less if the problem could be satisfactorily
solved. Much valuable information has
been the result of amateur work prior
to the war, and now that the restrictions
are being gradually relaxed there is much
useful new work for the experimenter to
take up.

Before we leave this subject of the
high tension supply there is one simple
way of running both filament and plate
circuits from one supply to which we
will refer. An application of the idea
is illustrated in Fig. 1, the circuit in this
case being that of an independent hetero-
dyne. The oscillating circuit A consist-
ing of an inductance shunted by a vari-
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able condenser is connected in the plate
circuit of the valve. X and Yare the ter-
minals of a supply at a voltage suitable
for the plate circuit of the three -electrode
valve. A lamp of the correct candle
power to pass the right current for light-
ing the valve filament is connected as
shown in the positive lead of the supply,
the filament being in series with this
lamp. Such a lamp can easily be found
by selection from a number of different
voltages and candle -powers. The aver-
age valve filament takes about half an
ampere to run it at normal brilliancy.
The filament can, in this way, be lighted
from the high -voltage supply and the
accumulator battery is dispensed with.
The plate circuit of the valve is con-
nected to the positive terminal of the
supply, and the grid is connected to the
negative terminal via the reaction coil
R. The action of the circuit can be
understood by the aid of an example.

CONSTRUCTION OF AMATEUR WIRELESS.
Suppose that the amateur has available
110 volts direct current. Now the valve
filament will probably take about half an
ampere at four volts. A 110 volt 16
candle power lamp will pass about the
right current to light the filament. As
soon as the circuit is closed the E.M.F.
will be distributed in the proportion of
four volts across the filament and 106
across the lamp. Since now one leg of
the filament is directly connected to the
negative terminal of the supply and the
plate is connected through the oscillatory

lg.
I circuit A to the positive terminal, we

shall have the full 110 volts acting be-
tween plate and filament; and the grid
will be, as usual, at the potential of the
negative end of the filament. The poten-
tial conditions are therefore normal, and
the circuit will oscillate if a correct ad-
justment of the reaction coil R is made.
Of course it is necessary to choose a valve
of such a design that the supply voltage
is suitable for application to the plate.

The amateur will easily be able to
work out for himself the necessary cir-
cuits for the application of the idea to
the schemes of connections which have
been given in previous numbers. The
protecting fuses, etc., should always be
included as before indicated; for sim-
plicity's sake we have not shown them
in Fig. 1. The arrangement will be
found more suitable for high -frequency
magnification than for note amplifying
circuits. There is always more difficulty
in silencing a note amplifier when oper-
ated from a machine -fed supply.

AMATEURS, PLEASE NOTE !
Do you belong to a Wireless Club ? If not, you are probably not

pulling your weight. What amateurs in this country need is a strong
club movement backed by an affiliation. We shall be pleased to give
you information about the clubs in your district, or to assist you in
starting one.

If you wish to see Amateur Wireless win a dignified footing, join
a club, help a club, or make a club.
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NOTE-This section of the magazine is
placed at the disposal of all readers who wish
to receive advice and information on matters
pertaining to both the technical and non-
technical sides of wireless telegraphy. Readers
should comply with the following rules:
(1) Questions should be numbered and written
on one side of the paper only, and should not
exceed four in number. (2) Queries should
be clear and concise. (3) Before sending in
their questions readers are advised to search
recent numbers to see whether the same
queries have not been dealt with before.
(4) The Editor cannot undertake to reply to
queries by post. (5) All queries must be
accompanied by the full name and address of
the sender, which is for reference, not for pub-
lication. Queries will be answered under
the initials and town of the correspondent, or
if so desired, under a " nom -de -plume."
(6) Readers desirous of knowing the con-
ditions of service, etc.. for wireless operators
will save time by writing direct to the
various firms employing operators.

A.G. (Bayswater).-The British School of
Telegraphy, 179 Clapham Road, S.W. The
East London Wireless Telegraph Training
College, 172a and 228 Romford Road, Forest
Gate, E. Both of these Schools hold evening
classes.

W.J.H. (Kirkham).-Write to Secretary,
G.P.O. He will probably let you know the
nearest examination centre ; and his Hand-
book for Wireless Operators contains the
fullest details of the examination.

H.S.H. (Bristol).-The design of static
frequency raisers is to a certain extent the
manufacturers' secret and very little is pub-
lished on the details of the subject. How-
ever, refer to Dr. Fleming's well-known
manual of Radiotelegraphy, Dr. Eccles'
" Wireless Telegraphy and Telephony " and
Zenneck's book on Wireless.

W. R. Clark.-(t) We should think you are
well qualified to instruct. (2) No certificates
are necessarily required, -the posts being given
to men of the best experience and greatest
efficiency. (3) There are no official regula-
tions governing the matter unless you refer
to instructorships under government control,
such as in the Army or Navy. The only
certificate of recognised value is issued solely
by the Postmaster -General. (4) This ques-
tion, therefore, does not arise.

W.J.T. (Co. Armagh).-Please see reply
to " Constant Reader " in the Dec. number.

W.H.R. (Horsforth).-" The Thermionic
Valve and its Developments in Radio- Tele-
graphy and Telephony," by J. A. Fleming,
D.Sc., and " The Oscillation Valve : The
Elementary Principles of its Application to
Wireless Telegraphy," by R. D. Bangay.
For telephony you might read " Telephony "
by Alfred N. Goldsmith. The Wireless Press
has published a book on Wireless Telephony
by Mr. Philip R. Coursey. (2) Yes, the
International Correspondence Schools have
such a course.

C.L. (British Rhine Army).-To qualify
for the Mercantile Marine War Medal you
must have served at sea for at least six
months between August, 1914 and November
11th, 1918 and, in addition, at least one
voyage through a, danger zone during that
period.

" PITCH," (Devon)-(x) Pitch would make
suitable lining for wooden cases for cells pro-
viding there was no crack in the surface to
allow any of the electrolyte to leak through.

(2) You do not seem to understand the
ordinary secondary cell. You cannot make a
plate positive on one side and negative on the
other. In the simple secondary cell are two
lead plates in sulphuric acid. When a current
is passed through the cell, that is when they
are charged, one coated with
lead peroxide while the other remains un-
altered. Then when the cell is connected to a
discharging circuit a current will flow in the
circuit due to chemical action in the cell.
 Now any number of plates can be connected

up in the cell, but one-half must be connected
to the positive plate while the other half is
connected to the negative plate. This increase
in the number of plates does not increase the
voltage of the cell, but allows a greater cur-
rent to flow owing to the greater surface of
plate exposed to the electrolyte and conse-
quently a lowering of the resistance of the
cell. Hence if more than 2 V. (the average
E.M.F. of a secondary cell) are required, it
is necessary to connect separate cells in series.
From your sketch it seems that you expect
your arrangement of plates to give you to V.

A mixture of litharge and sulphuric acid for
the negative plates, and a mixture of red lead
and sulphuric acid for the positive plates is
now generally used.

G.L.R. (Cornwall).-(1) It is quite true that
trees can be used as receiving aerials. This
is because a tree acts to a small extent as a
conductor of electricity, and when the elec-
tro-magnetic waves of a transmitting station
come into contact with the tree a very feeble
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current is induced in .the tree. The tree has,
of course, a very good earth connection
through its roots, but is in itself a bad con-
ductor.

General Squier, of the United States Army,
first utilised trees as receiving aerials about i5
years ago, and has recently carried out further
experiments with them.

(2) Owing to their comparatively high re-
sistance only the modern valve receivers are of
use in detecting the feeble induced currents,
the valve receiver being tapped off the tree
trunk.

"RADIO " (Kensington).-(t) The natural
wavelength of an aerial go feet long with a
down -lead to feet long, is approximately 4o0
feet, or roughly, izo metres.'

(2) It would be quite a simple matter to
receive a station with this aerial 90 feet high,
but how do you arrive at a to -feet down -
lead?

(3) The apparatus you mention is suffi-
cient for receiving purposes.

(4) It is quite impossible for us to give
you any figures for 'the aerial tuning induct-
ance, as you do not mention to what wave-
length you wish to tine your aerial.

IMPATIENT " (Braintree). - (t) The
blocking condenser across the secondary of a
telephone transformer is still used with some
receivers. It is often left out of diagrams of
connections for the sake of clearness, and be-
cause it is not an essential part of a receiver.
It is used in order to tune the note frequency
of the received waves and is usually adjusted
by the operator to suit himself.

(2) You make no mention of what you be-
lieve are the values of your inductances for
the various wavelengths you receive. We sup-
pose you worked these out when you originally
wound your coils, or or did you do this by ex-
periment alone? The inductance required with
a capacity of .00003 mfd. to receive boo m.
is roughly 3,38o mhy., and that requried for
2,50o m. is 58,5oo mhy., and it seems to us
quite possible that your circuits were not pro-
perly in tune in your original arrangement.

Have you a wavemeter? If so, why not
buzz the circuit and measure the wavelength
with the wavemeter. If you do not possess
one we strongly advise you to make one as
you will find it most useful.

(3) The reason you get signals from loud
stations with your earth lead disconnected is
probably due to a capacity leak to earth, that
is a leak from your secondary circuit through
the telephones and yourself to earth.

W. R. B. (Birmingham).-It is quite true to
say that the earth acts as a magnet with its
N. pole art the South geographical pole, and
its S. pole at the North geographical pole.

If a magnet is suspended so that it can
rotate in a horizontal plane, it will take up
such a position that its N. end will point to the
geographical North, and the other end will
point to the geographical South. This is of
course in accordance with the "First Law of
Magnetism."

It must be remembered that the end of the
magnet marked N. is the " North (geographi-
cal) seeking end."

The writer has always advocated the view
that it would be more convenient and logical
to mark the North -seeking end of a magnet
as

The magnet with which you made your test
has evidently had its magnetisation reversed,
thus causing its North -seeking end to point to
the South geographical pole.

H.M. (Warrington).-(i) Full particulars
of the P.M.G. examination may be obtained
from the Secretary, G.P.O., London.

(2) Apply to Marconi's Wireless Telegraph
Co., Ltd., Marconi House, Strand.

- (3) Apart from the firm you mention, there
are very few employers of wireless operators
in this country. You might try Siemens
Bros., or, better still in your particular case,
one or other of the Railway Companies who
run wireless installations in connection with
cross -Channel services.

" SPARKS, R.N."-Questions (a) and (3).
Apply to the Secretary, G.P.O., London. (2)
The fee is 5s. (4) Transmission, reception,
fault -tracing, thorough knowledge of appara-
ttis and its wiring diagrams, and rules for
working traffic. Get the P.M.G.'s Hand -
Book and Hawkhead's "Technical Instruc-
tion for Wireless Telegraphists" (The Wire-
less Press, Ltd.)

B.C. (Southport).-Please see Note 4 at the
head of these columns. The Liverpool Wire-
less Telegraph Training College, 27, Leece
Street, Liverpool.

The reply in our last issue, which was
headed Constant Reader," should have
been referred to W. J. T. (Co. Armagh).

PATENTS, Inventions, Trade Marks.-Advice and handbook
free.-King's Patent Agency, Ltd., 165, Queen Victoria

Street, London, E.C.4.,

TECHNICAL BOOKS. Second-hand and New Books on every
conceivable subject. Catalogue free. State wants. Books

sent on approval. Books bought-FOYLE, 12.4125, Charing
Cross Road, London.

IEARN DUTTON'S 24 -HOUR SHORTHAND ; booklet free 
"-DUTTON'S COLLEGE, Desk Dior, Skegness.

WANTED. The following number of "WIRELESS WORLD"
-March 1918. Fair price. P. G. THOMASON, Hazel Road,

Altrincham.

AAR. R. J. SOWTER, B.Sc., A.R.C.S., Barrister -at -law and
Fellow of the Physical Society, an Examiner in H.M.

Patent Office, has been appointed by the Admiralty to the R.N.
School of Signalling, Portsmouth, as Head of the Patents Section.
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Company Notes

MARCONI'S WIRELESS TELEGRAPH
COMPANY, LIMITED.

NEW CAPITAL ISSUE.

EXTRAORDINARY GENERAL MEETING.
An EXTRAORDINARY GENERAL nIEETING of

Marconi's Wireless Telegraph Company
(Limited) was held on November 28th, at
the registered office of the Company, Marconi
House, Strand, for the purpose of confirming
as a special resolution the resolution passed
on the 13th inst., providing for an increase
in the capital. Mr. GODFREY C. ISAACS
(deputy -chairman and managing director) pre-
sided. The other directors present were
Messrs Henry W. Allen, F.C.I.S., William W.
Bradfield, C.B.E., Maurice A. Bramston,
Alfonso Marconi, and Sidney St. J. Steadman.

The SECRETARY (Mr. H. W. Corby, F.C.I.S.)
having read the notice convening the meeting,

The CHAIRMAN said : Gentlemen,-This is an
extraordinary, general meeting for the purpose
of confirming the resolution to increase the
capital of the company, which was passed
unanimously at the meeting on the 13th of
this month. Before submitting the resolution
I would remind you that on that occasion I
said I felt sure this country would soon wake
up to the necessities of the times, and even-
tually would demand, and, the Government
would recognize, that it requires the latest and
best possible chain of wireless stations. I
added, " when the day comes, and it may be
very soon, we propose to be ready."

You will have read in the Press that the
Secretary of State for the Colonies, as Chair-
man of the Imperial Communications Com-
mittee, has, with the approval of the Cabinet,
appointed a Committee to complete a scheme
of Imperial wireless communications in the
light of modern wireless science and Imperial
needs. That Committee has to decide what
high power stations it is desirable on com-
mercial or strategic grounds that the Empire
should ultimately possess, to prepare estimates
of the capital and annual costs of each station,
the life of the plant and buildings as taken for
the calculation of the depreciation to include
an adequate allowance for obsolescence, to ex-
amine the amount of traffic and revenue which
may be expected from each station, and to

place the stations recommended in their order
of urgency. These are the terms of reference.

APPLICATION FOR LICENCES.

When these informations are in the posses-
sion of the Cabinet, I understand they will then
decide whether or not the stations will be
erected for account of the State, whether pri-
vate enterprise shall be licensed to erect them
for their own account, or, as a possible third
alternative, whether they shall be erected by
private enterprise conjointly with the State
with State control. Ihave already on a pre-
vious occasion informed shareholders that we
had applied to the Imperial Communications
Committee for licences to erect and work
these stations. We have also intimated our
willingness to enter into an alternative ar-
rangement under which we would erect them
conjointly with the State, leaving to the State
effective control.

These proposals have been under considera-
tion, and the appointment of a Committee by
the Secretary of State for the Colonies as
Chairman of the Imperial Communications
Committee, to advise what stations are re-
quired, is, I hope, a step towards securing to
the Empire a chain of wireless stations of the
latest and best system, comprising all the re-
cent important improvements in wireless com-
munication. Such a network of wireless sta-
tions, connecting up the distant parts of the
Empire, and so arranged as to communicate
with all the other parts of the world, which we
can facilitate either through our own stations
or through those with which we have priority
of service, will furnish a much -felt need in all
industrial centres and materially strengthen our
hands in the world's competition for trade.

I would also remind shareholders that this
company alone possesses for the British Em-
pire all the efficient commercial wireless sys-
tems, besides having the sole right of all new
patents and improvements, so far as the Em-
pire is concerned, in those systems, even when
they originate from any of the important wire -
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less companies in foreign countries, and also
the, benefit of any' and every patent which may
emanate from the General Electric Company
of America, in so far as it may relate to wire-
less telegraphy or telephony. The chairman
concluded by moving the resolution.

Mr. M. A. BRAMSTON seconded the motion.

FACILITIES FOR STUDENTS.
The CHAIRMAN, in reply to shareholders'

questions, said he had seen a notice in the
Press intimating to wireless students that, the
war now being over, licences to wireless stu-
dents- would be freely given by the Post Of-
fice, both for the transmission and the recep-
tion of messages. It would be understood, of
course, that that was purely experimental
work. He understood, further, that certain
restrictions would necessarily be imposed in
respect of transmission work, and thought that
the Post Office would have to be satisfied as
to the nature of the transmission work that
any student was desirous of doing. So far as
he understood the matter, the whole object of
the facilities granted by the Post Office was to
give the students the opportunities they re-
quired to develop their knowledge, understand-
ing, and learning of wireless telegraphy, which
he conceived to be an extremely desirable
thing from every point of view. That condition
of things had existed prior to the war-but dur-
ing the war, of course, this had to be stopped,
and no experimental work at all was allowed
by students-but now that the war was over
there was every reason why it should be en-
couraged. He had not seen an announcement
to the effect that the Post Office had invited
students to use the Government installations
for the purpose of acquiring knowledge of wire-
less telegraphy free of expenses. He had
seen every announcement which had been
made, and he felt quite certain that such an
announcement had not been made, as it would
be a practical impossibility for the Post Office
to place their installation's at the disposal of the
students, as their stations had other work
to do.

Referring to the relations which existed be-
tween the Post Office and the company, he
said that shareholders were aware that un-
fottunately they had been obliged to bring ac-
tions against the Post Office by Petition of
Right, but those actions had been brought as
a result of their being unable to agree with
the views of the Post Office as to what should
be paid to the company. It was to be hoped,
and he for one certainly believed, that the
fact they had not been able to settle such ques-
tions as those upon which they had had to go
into Court with the Post Office would not in
any way influence the Government as to what
should be given to the country, in the great
need of the country, in respect of wireless
telegraph stations. He refused to believe that
the Marconi Company or the country was
going to suffer because there had been a dis-

pute with regard 'to the settlement of accounts
as between a Government Department and the
company.

So far as the company was concerned, he
had told them on previous occasions that there
would have been no Petition of Right and
there would have been no disagreement at all,
if there had been an opportunity given to the
company, even at a sacrifice, to come to an
amicable settlement. He did not think it
would be possible to erect such stations as
were required for an efficient service-a com-
mercial service between this country and the
Dominions beyond the sea-without having
recourse to the very valuable patents of the
Marconi Company, to the great disCoveries
they had made in recent times, and to the very
efficient system they were able to -day to offer.
The only possible means of working stations
without the Marconi Company would be by
adopting an obsolete system, very imperfect,
and wholly insufficient for the conduct of a
commercial service, and he for one refused to
believe that the Government would ever at-
tempt to do anything of the kind, or that it
would ever be recommended to them that
they should do anything of the kind, or that
the country would ever tolerate anything of
the kind. He had no anxiety from that point
of view..

THE NEW ISSUE OF CAPITAL.

With regard to the proposed issue of shares,
he would tell them that the issue would be
made somewhere about December 8 or so. He
could not, unfortunately, on that occasion tell
them at what price the shares would be issued,
nor could he tell them in what proportion they
would be issued. Some shareholders had sup-
posed, and he could quite understand their
supposing, that the board had already made
up their minds, and, as a matter of fact,
they had very nearly done so. Nevertheless,
they were not able on that occasion to say
positively what they were going to do. He
hoped it would be possible for the directors
to make an announcement within the next
day or so, and he could assure the share-
holders that as soon as they were in a position
to do so they would immediately issue a cir-
cular to the shareholders informing them ex-
actly of what they proposed to do, and the issue
of shares would be made a few days after-
wards. He thought it would be better for the
directors to make no announcement until they
had quite made up their minds, because, even
yet, it was just possible that there might be
some change from what they were thinking of
doing at the moment, and it would be very un-
desirable to commit themselves to any state-
ment at that meeting, and still more undesir-
able to mislead the shareholders.

He had hoped that he would have been in
a position to make an announcement on that
occasion with regard to the terms of the issue,
and possibly if the meeting had been held at

619



THE WIRELESS WORLD JANUARY, 1920

6 o'clock in the evening instead of at 12 noon,
he would have been able to make a definite
statement on that matter. He could assure
them, however, that the shareholders could
be quite satisfied that they would receive the
most advantageous terms possible, and that
the first and only thought of the board was
for the shareholders and for the welfare of the
company.

Replying to a further question, he said that
he could not inform the meeting as to the
amount of the claims made by the company
against the Government for services during
the period of the war. They asked for Quan-
tum meruit. They did not put a figure upon

the claim, but in their view they had never
received an offer which they thought they were
reasonably entitled to expect. With regard to
other claims, he had explained at a previous
meeting that they were dependent very largely
upon one question which was to be arbitrated
upon-a claim for services rendered-and they
had had to wait until Lord Moulton had fixed
a date for that arbitration. The date had
now been fixed, but until that matter was dis-
posed of it was not easy to deal with other
questions of claims, because they were largely
dependent upon the award of that arbitration.

The resolution was unanimously approved,
and the meeting terminated.

CIRCULAR TO
The following circular to shareholders has

been issued by the Directors of Marconi's
Wireless Telegraph Company, Ltd.:-

Marconi House,
Strand, London, W.C.2,

3rd December, 1919.
Dear Sir (or Madam),

On the 13th ultimo at an Extraordinary
General Meeting of the Company a Resolu-
tion was passed authorising the increase of
the Company's capital by £1,500,000. The
" Times ' report of the proceedings of this
meeting was duly forwarded to you.

On the 28th ultimo the Confirmatory Meet-
ing was held and a copy of the " Times " re-
port of the proceedings of that meeting is en-
closed herewith.

At these meetings the Chairman informed
you of the important and extensive develop-
ments of the Company's business and the ne-
cessity for the substantial increase of the
Company's capital in order to provide for the
commitments already entered into and to be
ready to carry out the offer, if and when
called upon to do so, which the Company has
made to the Government to construct and or-
ganise a thorough and efficient Wireless Tele-
graph service between all distant parts of the
Empire and the Mother Country.

In these circumstances and for the reason
which has already been given at the Extra-
ordinary General Meeting on the 13th Novem-
ber, it was regarded as inexpedient to distri-
bute a cash bonus to the Shareholders, but a
promise was made this should be compen-
sated for by the terms of the issue of the new
capital.

The Directors have pleasure in informing
you that in fulfilment of this promise they
have decided to issue the whole of the in-
creased capital to shareholders only at
per share premium. This will entitle every
shareholder, whether he holds Preference or
Ordinary shares, to secure one new share at
the price of £3 for every share he may hold

SHAREHOLDERS.
on the 4th December, 1919, when the register
will be closed.

Letters of allotment and renunciation will
be posted to both classes of shareholders and
due provision will be made for the holders of
Share Warrants upon fulfilment of the neces-
sary formalities. The new shares will rank
for dividends declared in respect of the period
commencing 1st January, 5920, but in all other
respects will rank pari passe with the exist-
ing 1.250,000 Ordinary shares of £1 each.

The transfer books will be closed from
Thursday, 4th December, to Tuesday, 9th De-
cember, inclusive, for the preparation of allot-
ment letters, which will be posted to the share-
holders on or about the 8th instant.

It will be remembered that the Profit and
Loss Account for the year ending 31st Decem-
ber, 1918, showed a net profit of £597,938
9s. od., which, together with the amount
brought forward, left the sum of £974,698
14s. 8d. to the credit of Profit and Loss Ac-
count. After payment of dividends amount-
ing to 25 per cent. for the year on the Ordin-
ary shares and 22 per cent. upon the Prefer-
ence shares and transferring £i5o,000 to
General Reserve Account (making a total to
the credit of General Reserve of r ,25o ,000),
a balance of £463,786 14s. 8d. was carried
forward to the current year's account.

With the considerable additional capital
which this issue will provide, and having re-
gard to the immense development of Wireless
Telegraphic and Telephonic business through-
out the world, the earning powers of tile Com-
pany sh.o.old be greatly enhanced. The.Direc-
tors are confident that the profits of the cur-
rent year will justify them in maintaining die
rate of dividend, and there is ever, reason to
hope that the increase in the capital of the
Company should at least produce a propor-
tionate increase of profits in future years.

I am, yours faithfully,
H. W. CORM', Secretary.
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Of Stationers and Jewellers everywhere.

Illustrated List post free on application to :

L. G. Sloan, Ltd., ChiPert Tomer, Kingsway,
London, W.C. 2.

:71111111111111111111111111H W11111111111111111111111111111 .4111110-:40t:*
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Accessible to YOU on Palmers:

No. 3-Clovelly, of Wert,arel Ho !' association,.

The Palmer Map Book (FREE)
will show you the road and whether the road be good
or bad, the wonderful Fabric Foundation of Palmer Tyres
will smoothen out the roughnesses, reducing internal
friction, absorb.ng shocks, eliminating punctures.
Write now for FREE Palmer Map Book (D. 12)
Sectional Maps of British Isles, with Roads, Distances, and

Tips. Send a P.C. at once to make sure of a copy.
THE PALMER TYRE Ltd., m9-.3, Shaftesbury Avenue,
W.C.e. Cycle Tyre and Repair Depot, io3. St. John Street,

Clerkenwell, E.C.I.

AIM
CYCLE-TYRES

And MOTOR CYCLE TYRES

jr1H11,1 iij2._

1111111.==11111111111111111MI\

DAVIS & TIMMINS,
LIMITED,

KING'S CROSS,
LONDON, N.

TRADE

Established 1876.

NARK

METAL THREAD SCREWS.

Nuts, Bolts, Terminals, &c.

Telephone : North 580 (2 lines).
Telegrams: Conductivity, London."
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WHAT I THINK ABOUT IT
By " MANAGER. -

MY only excuse for occupying the col -
umns of this journal is that, as the
responsible head of a contern with an
annual turnover of i25o.000, I thought
that many readers would be interested

in my opinion upon that much-discussed subject,
Pelmanism. I possess no literary " style," but
I trust that plain speaking in every -day language
will make amends for my lack of eloquence.

To be quite candid, I hate " stunts" and
" crazes," and it was in that category that I
placed Pelmanism when I first heard and read
about it. I daresay there are many sound bus-
iness men who have summarily dismissed it from
 their minds as being merely " another adver-
tising stunt."

Probably I should never have changed my
opinion had not circumstances forced me to
make closer acquaintance with Pelmanism.

Without ever having won my way to any con-
siderable position in the business world, I was
yet fairly content with my modest progress.
Suddenly, however, through pressure of external
circumstances, I found myself in difficulties-
difficulties so great that I clutched even at straws
in the hope of deliverance. It was in this mood
of seini-desperation that I said to myself : " Let's
see if there is anything in this Pelmanism idea."

LOOKING BACKWARD.
Looking back on that period of trouble, doubt,

delay, and scepticism I am forced to laugh and
to wonder at my unwillingness to inquire into a
thing simply because it was new-and advertised.
But I know I am not unique in this ; I am by no
means the first or the only man who, having
scoffed at Pelmanism, has subsequently taken
the Course and has thanked his stars that he
did so.

" Is Pelmanism worth while ? " -Yes ; most
emphatically. As the typewriter is to the quill
pen, and as the motor -car is to the donkey-
" shay," so is the Pelman-trained mind in com-
parison with the untrained mind. It is a case of
trained efficiency versus rule -o' -thumb.

And I say this not only because I have in my
own case experienced such tremendous advan-
tages as the result of Pelmanising (my income is
over six times what it was before 'I began my
study of the " little grey books "), but also
because I have observed what the Course has
done for other business men. (And not only
business men, but professional men, too. I know
January, low.

a professional man who declares that the Pelman
books are worth their weight in gold to him ! )

In fact, carefully reviewing the matter, I think
I may commit myself to the statement, that I
have yet to meet the man or woman who, having
conscientiously followed the Pelman Course, has
failed to benefit thereby.

AN IMPORTANT POINT.
I say " conscientiously " ; and here is a point

upon which I must make myself quite clear.
The mere fact of entering your name upon the
Pelman register does not automatically make
you a success; you have got to work at the
Course. It is a pleasant enough study, not in
the least tedious or difficult, but you must work
at it seriously. If you are not prepared to do
this you may as well save yourself the trouble of
enrolling. On the other hand, if you feel dis-
posed to give up an occasional half-hour to a
most interesting study, of self and possibilities,
then I say, without hesitation, the sooner you
enrol for the Pelman Course the better for your
pocket, the better for your business, and the
better for your interest and pleasure in life.

Often and often, sitting alone with the " little
grey books "-which I still read and re -read, by
the way-I have exclaimed with positive delight
at some sudden clarifying thought or idea.
Every now and again I came upon something
which explained an old puzzling difficulty,
opened up a train of new ideas, revealed new
sources of power, disclosed new possibilities,
suggested new and better ways of doing things.

I had always been vain enough to consider
myself a "brainy " man, but now I realise that
although I had brains I did not know how to use
them.; hence my comparative failure ; hence my
present success.

Full particulars of the Pelman Course are given in
" Mind and Memory," which also contains a com-
plete descriptive Synopsis of the 12 lessons. A copy
of this interessing booklet, together with a full reprint
of " Truth's" famous Report on the work of the
Pelman Institute, and particulars showing how you
can secure the complete Course on special terms, may be
obtained gratis and post free by any reader of " Tit -
Bits" who applies to the Pelman Institute, 145
Pelman House, Bloomsbury Street, London, W .C.1
Write or call to -day.

Branch Offices : 22, Church Street, Birmingham
2, Bank Street, Bradford ; 15, Hanover Street, Edin-
burgh ; 51b, Dawson Street, Dublin ; .96, St. Mary
Street, Cardiff. .
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ATLANTIC
COLLEGE

OF

Wireless and Submarine
Telegraphy, Cahirciveen.

Send your boy to the centre of
the Telegraphic World to learn
Wireless or Submarine Telegraphy.

Most Successful Tuition
by fully qualified Staff.

Students can qualify for shore
appointments, as the College is
equipped with the most complete
and up-to-date Wireless Plant in
Ireland - an exact facsimile of
Shore and Ship installations.

Illustrated Prospectus on application to

M. M. FITZGERALD, A. M.I.E.E.
Principal.

ESTABLISHED 1809.

NORTH BRITISH
& MERCANTILE
INSURANCE COMPANY

FIRE LIFE
ACCIDENT ANNUITIES
BURGLARY MARINE

FUNDS

£24,650,000
Chief Offices :

LONDON : 61, Threadneedle Street, E.C. 2.
EDINBURGH : 64, Princes Street.

r4-30 .5.(4-tAe

doile;7i;ftg E70407/4

This Free Book shows HOW

IMPORTANT
WNCLOSED IN THE
.--'book shown above i,
a Linguistic Map rf the
World size sit" by sr.
The oistribution of the
principal Business
Languages is indicated
by a co our scheme with
key attached. This in-
teresting book will be
sent to you post free if
you pin attached coupon
to a sheet of your
business paper.

January, 192o.

5 TO cable, or telegraph, with the assurance that the
recipient will be able to understand, whether he
speaks English, French, Spanish, Russian, Japanese,
Italian, Portuguese, German or Dutch.

5 TO REDUCE YOUR
CAB LING CHARGES.

5 TO Reduce the time required to
Code a message.

Marconi International Code C?I'i).
Marconi House, Strand, London, W.C. 2

xiv

COUPON
pLE A SE send the tree

book and Linguistic
Map of the World you
illustrate in your advert.
isement to the name and
address given on the
attached official letter
heading.

W.W. Jan.
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"GREYS"
add a ze.ri to 1iie

-
kflio

11\

\t\\\*\\\*\N
I

\TaMP
1 !IF
\

;111%
//W/o", -  Jr, 441,!,4

January, 1920.

The Big CIGARETTE with the Choice Flavour
SILK CUT VIRGINIA

XV

2044 aff:36:24
Of High Class Tobacconists
end Stores everywhere
Manufactured by
MAJOR DRAPKIN&0

1=. 111.4Branch o the UnateKIngelorn Tobacco Co

P.C.'S la
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ACCUMULATORS
FOR WIRELESS a EXPERIMENTAL WORK

ELECTRICAL
It STORAGE CrxLIMITED

CLIFTON JUNCTION
MANCHESTER

LONDON OFFICES -39 VICTORIA ST., S.W.1

1837 1919

AISLES
give to the user
the fullest satis-
faction and to
the contractor
the greatest
credit - always

W. T. HENLEY'S
TELEGRAPH WORKS CO., Ltd..

Blomfield Street, LONDON, E.C.2

January, 1920.
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YOU FOR A
HIGHER
POSITION!

r

7nAnW,/// ./ZMONNX\W,, 4,...,\N.NS\WdroYZO,

ACCOUNTANCY
and

SECRETARYSHIP
Professions with
PROSPECTS

There is always room at the top for a man-or woman-who
has acquired a skilled knowledge of Secretaryship and
Accountancy under the METROPOLITAN COLLEGE.
GENERAL MANAGER, UNDER -MANAGER, WORKS
MANAGER, ACCOUNTANT, COMPANY SECRE-
TARY. CASHIER, WORKS ACCOUNTANT, HEAD
BOOKKEEPER, COST ACCOUNTANT, or CHIEF
CLERK.
Any one of these, or a choice of numerous other well -paid
positions in the higher realm of business administration is
open to a qualified student of the METROPOLITAN
COLLEGE-the 'Varsity of Secretarial and Accountancy
Training.
SEND A POSTCARD TO -DAY FOR THE

FREE GUIDE
Many a front rank business man of to -day traces his initial
success to the little book above offered (free and post paid),
which first showe him the way to advancement. With the

Student's Guide"in your hands, YOU also will see clearly
what course to take to ensure a successful career.

SPECIALISED POSTAL TRAINING-
TAKEN AT HOME, INESPARE TIME
In return for a moderate fee-which may be paid by instal-
ments if preferred-and leisure time study in the quiet
comfort of your own home, YOU can multiply your present
business value many times over, so paving the way to
Prosperity.
Every day you grow older. Don't delay !
Send to -day for the " Student's Guide,"
and learn how to fortify your future.
METROPOLITAN COLLEGE

Dept. 139, ST. ALBANS.
111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111
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MARCONI
WIRELESS TELEGRAPH

INSTALLATIONS
Enquiries invited for WirelessTelegraph
Installations for communication over
any distance, in any part of the World
PORTABLE APPARATUS
FOR ARMY PURPOSES
In addition to Installations, Special Apparatus has been

designed for many purposes, amongst others :-
AP PA RATU S FOR ACTUATING FOG
SIGNALS BY WIRELESS TELEGRAPHY

SELF - CONTAINED RECEIVERS FOR
THE RECEPTION OF TIME SIGNALS
WIRELESS COMPASSES TO ASSIST

NAVIGATION
PRACTICE BUZZERS FOR INSTRUCTION
IN TELEPHONE MORSE SIGNALLING

PORTABLE WAVEMETERS,
DECREMETERS, INDUCTION COILS,

etc., etc.

Marconi's Wireless Telegraph Company, Limited,
MARCONI HOUSE, SikcAND, LONDON, W.C.2.

Telepl-one: 87D CITY. Telegrams, EXPANSE, ESTRAND, LONDON

January, J920. xvii Please mention the Wireless 1Vorld



a

THE WIRELESS WORLD (Advertisements)

Alternating and Direct Current
GENERATORS and MOTORS

D.C. MOTOR -DRIVEN
AIR COMPRESSOR.

GENERATORS SELF  CONTAINED
OIL AND STEAM GENERATING
PLANTS FOR WIRELESS AND SHIP
LIGHTING BATTERY CHARGING, @c.

Also entanufacturers of : :

HIGH FREQUENCY MACHINES
BOOSTERS SWITCHGEAR ARC LAMPS
CONVERTERS INSTRUMENTS PROJECTORS

CROMPTON dz. CO. LTD.
Telegrams:-
Crompton. Chelmsford CHELMSFORD

Telephones :-
16! Chelmsford
(3 lines)

THE ZODIAC
THE SUBMARINE

CABLE -SERVICE PAPER.
News from the Cable Stations and Ships,
illustrated with many interesting photo-

graphs and drawings.

Monthly, 6d. ; or 6s. per annum,
post free to any part of the world.

THE ZODIAC PUBLISHING COMPANY. Ltd
Electra House. Finsbury Pavement. London, E.C.

LIVERPOOL VICTORIA
FRIENDLY SOCIETY.

Chief Office - ST. ANDREW STREET, LONDON, E.C. 4.

Claims Paid .. 214.000.000
Invested Funds ... £7,400.000
Annual Income 22,600,000
Invested in War Loan ... £2.533.000
Paid in War Claims £700.000

LIFE AND ENDOWMENT ASSUR-
ANCES AT POPULAR RATES

Liverpool Victoria Approved Society.- Our
numerous Branch Offices and Agents throughout the
Kingdom transact National Health Insurance.

ARrHUR HENRI, Secretary.

January, 1920.

CONDENSER

PLATES
/'IICA&JIICANITE SUPPLIES

LIMITED.
,,MICA HOUSE ,OFFORD

LONDON. N.I.
PRorm -Dortk 805.

MINERAL CRYSTALS
FOR DETECTORS

Pure Zincite...6/6 oz. Galena ...6d. & 2/6 oz.
Fused Silicon 2/- Iron Pyrites 6d. & 416 
Copper Pyrites 6d. Bornite 9d. 
Molybdenite.... 116 Carborundum 1/- 
Tellurium 2/6 piece " Radiocite,- mtd.5/-
Wood's Metal for fixing Crystals ... ...2/- 
Set of ''9 Crystals and Wood's Metal, 5/.. & 7/6
Write Secretary. G.P.O. London. for permit to purchase.

RUSSELL & SHAW
38, GREAT JAMES STREET,

BEDFORD ROW, LONDON, W.G. 1.
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RECEIVING AND
AMPLIFYING VALVES.

Therroionic Reception Valves.-
Best British manufacture, guaranteed
tested before despatch. Filament
current. 4 volts, 0'84 amp., with
a working anode potential of 50/70 volts,
each 25/., Cheaper pattern 22/6.

Post and Registration 1;3.
"PESCO"

FIXED CONDENSER.

For crystal or valve circuits. Ebon-
ite insulation throughout casing of
lacquered brass. Real instrument
finish. Each 8/-. Cheaper patterns

La from 3/11;

WIRELESS APPARATUS.
As in the good old days we have everything necessary for the
Amateur or Professional Experimenter, all material for Valve Systems
being in stock. Permits must accompany all orders for this Dept.

Wireless List mailed for 3d.
VALVE PANELS.-Of that fine instrument which appeals to the professional
experimenter. Insulation of
solid ebonite given a dull matt
finish, woodwork of solid
mahogany piano finish. The
construction of valve holders
ensures perfect rigidity. All
leaders are soldered to
terminals, which are clearly
engraved.

FINEST
INSTRUMENT
FINISH.

No. I-For I Valve ... each 2216 No. 2-For 2 Valves ... each 421 -
No. I a-Ditto. with Filament No. 3-For 3 Valves 60/ -

resistance ... each 391- Valves extra. according to selection.
ANY OTHER PATTERN BUILT PROMPTLY TO ORDER.

" PESCO"
VARIABLE CONDENSER.

Suitable for
crystal or
valve circuits,
moving vane
type with
pointer and
scale as
illustrated.
Mounted
in solid
mahogany
case. Ebonite
insulation.

Each 301 -

SOME OF OUR OTHER WIRE-
LESS COMPONENTS. Tuning
Coils, Grid Leaks, High Value Resist-
ances for valve couplings." Brown" and
" Pesco. Headgear, Loading Coils.
Insulators Aerial Wires. Etc., Etc.

INSPECTION INVITED.
KNIFE SWITCHES on EBONITE
New Pattern special for WirelessWork,
positive contacts. Instrument finish.

Single Throw Patterns.
Single Pole ... each 2/11 post 2d.
Double Pole ... 4/11 4d.

Change Over Pattern.
Single Pole ... each 3111 post 3d.
Double Pole ... 5/6 4d.
Tripole Pole Patterns ready shortly.

VALVE
The Unit

which every
wireless

experimenter
is talking

about.

HIGHDETECTORS. AS SUPPLIED TO
Unit, for adapting THE ROYAL AIR
your pre-war outfit. FORCE;
Necessary con-
densers and leaks
being fitted, the fol-
lowing components
are needed to make
a complete station.

viz - Tuner,
'Phones, H.T.
Battery. Fila-

ment
Battery,
Variable

Con-
denser

Sketch of connections for G.P.O. Requirements
supplied with all orders.

No. 1-Without Filament Resistance ... each 67/6
No. 2-Fitted with Resistance as illustrated, each 851-
MITCHELLS 188. RYE LANE.

_PECKHAM. S.E.I5

January, 1920.

TENSION BATTERIES.

60 Volt Unit as illustrated, with leads from each 15 Volt Group for
attaching selecting switch or plug panel, each 22/6. Each one thoroughly
tested and guaranteed to be Best British Manufacture as supplied to
the R.A.F. No 2-100 Volt Unit, positive and negative leads only.
each 32/6. SPECIAL BATTERIES BUILT UP PROMPTLY

POTENTIOMETER for
CRYSTAL CIRCUIT.

Well designed instrument of approximately 400 ohm', giving every
regulation necessary. A back sliding contact strip ensures perfect
contact at any point. and easy manipulation, each 1.816. Any pattern
up to 10.000 ohms built promptly.
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THE ORIGINAL

Fancy Dress Studios
37, OXFORD STREET, W

MARCONI INTERNATIONAL
MARINE COMMUNICATION

CO., LTD

Wireless Operators
required for ships of
Mercantile Marine.
Applicants must be
physically fit, aged 18
to 2 5 years, and in
possession of 1st Class
P. M. G. Certificates.

Apply to The Traficc nr onager,
THE MARCONI INTERNATIONAL
MARINE COMMUNICATION

COMPANY, LIMITED,
MARCONI HOUSE. STRAND. W. C. 2.

LESSONS BY POST
:: TO ALL PARTS ::

A SCHOOL of Unqualified Reputation.
Well paid and Good Positions await every Successful

Student. Commence Now and ensure your Success
in Life. STUDY in PRIVATE at HOME; WHILE
at SEA ; or ABROAD. Take LESSONS BY
POST in ELECTRICAL ENGINEERING and
MECHANICS.

At the Association of Mining Electrical Engineers'
Exams.

52 Students secured their 1st Class C,tificates. and
35 gained their 2nd Class Certificates.

AT THE CITY AND GUILDS ELECTRICAL
EXAMS.,

1916. 124 Students sat, 112 of them passed.
1917. F5 61

1918. 83 72

To be successful at your next examination, state
your requirements, and write to -day for free Syllabus
and list of Genuine Testimonials to (W. W. DEPT.):-

Principal-
Wm. THOMAS, M.I.M.E., f3 A. of M.E.E.

Cambrian Correspondence School,
PORTH RHONDDA, SOUTH WALES

January, 192o. xx

(A few doors from Tottenham Court Road Tube)

YOUR PHOTO in
FANCY DRESS
:: or PLAIN ::

500 DIFFERENT DRESSES
TO SELECT FROM

AND

SUPPLIED FREE

PASSPORTS IN 60 MINUTES

6 Postcards for 2/6
FANCY DRESS COSTUMES LENT OUT
ON HIRE FOR BALLS, DANCES, etc.

The Telegraph and
Telephone Journal
Published Bi-Monthly in Ithe interests
of the Telegraph and Telephone Service,

under the patronage of the
Postmaster -General

PRINCIPAL CONTENTS
OF DECEMBER ISSUE

The Baudot (III) By J. J TYRRELL.
The Psychology of Supervision

By JOHN LEE.
The Postmaster -General on the

Telephone Service.
Wheatstone Speeds By A. C. BOOTH.
Telephones and Nationalisation (III)

By P. W. MAYCOCK.
C.T.O. " Welcome Home."

Staff Notes and News.
EDITORIAL-

The Postmaster -General's Reply.
PUBLISHED A

General Post Office North, London, E.C. I

Price 4d. per copy, or 5/6 annually

Please mention the Wireless World
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Weston
STUDENT'S

GALVANOMETER

Model 375 Galvanometer is
a moving coil instrument with
a uniformly divided scale 2.35
inches long.
Its resistance is approximately
29 ohms and the current
required for a millimeter
(I scale division) deflection
is 20-2 5 micro -amperes.

WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn, E.C.

PATTERNS, PRICES, and
MEASUREMENT FORMS

POST FREE

Telephone - 139 CENTRAL

forWIRELESS
UNIFORMS
UP TO D_1'T8, write

SELF & SON
Uniform Specialists

RAILWAY PLACE (opposite
Fenchurch St. Railway Station)

9, LONDON STREET, AND
79, FENCHURCH STREET

LONDON, E.C. 3
January, 1920. xxi Please mention the IT ll'orh



THE 117REI.L.

NOW READY. Third Edition
Price 416 net. Post Free 5/ -

Final Digest for
Wireless Students

BY J. HENSTOCK.
Including Questions and Answers on the
Handbook and full directions to Candidates

for the Government Examination.
SOME PRESS OPINIONS.

Electricity.-It is an eminently useful and practical
book for wireless students.

South Shields Gazette.-Students can turn to this
work in confidence that they will find much that
will help them. It sweeps away examination
nervousness and uncertainty.

The Practical Engineer.-The whole subject is
covered in a form which enables the reader to
test the progress he is making. The information
given would prove of distinct value as a collec-
tion of memoranda for active operators.

NEW BOOK. JUST PUBLISHED.
Price 1/6 net. By post 1/8

SIMPLE
FAULT TRACING for
WIRELESS STUDENTS

and OPERATORS
By S. W. BROWN,

Late Practical Instructor to the
MARCONI INTERNATIONAL MARINE
COMMUNICATION COMPANY. LIMITED.
This little book has been compiled to assist
Students of Radio - Telegraphy to obtain
their P.M.G. Certificates on the Standard
Marconi Apparatus. It will be found
extremely useful also for operators at sea
for quick tracing of faults.

PUBLISHED BY

JAMES MUNRO and Company, Limited
Nautical Publishers,

15 & 60, Brown Street, GLASGOW

()RIM (I ekyrtisemcilts)

WIRELESS
TRAINING COLLEGE

LTD.,
ST. MARY ST., CARDIFF,
& CASTLE ST., SWANSEA.

The above Colleges are amongst
the most successful in Great Britain
for quickly qualifying Students for
the Wireless Service. We have,
since the outbreak of War, passed
over 1,000 Students to Wireless
Appointments.
Two Systems are taught, the
Marconi and Siemens Quench
Spark System.
We have Day and Evening Classes
and make a speciality in training
ex -service men who have some
knowledge of Wireless.

For "Corms apply to-
LIEUT-COMDR. J. R. SCHOFIELD

M.B.E.. R.N.V.R.. (C), Principal.
P.S. We have permanent situations waiting students
immediately they qualify.

ROBISON'S MANUAL of
RADIO -TELEGRAPHY
& RADIO -TELEPHONY

(Fourth Edition, revised)
By Comdr. S. S. ROBISON. U.S.N.,

and other experts.
An excellent Textbook for Students & Operators.
Thousands in use. Cloth 8vo. 256 pp. illustrated,

10s. net or 10s. 6d. Post Free from
S. RENTELL er CO., LTD.,
36, MAIDEN LANE, LONDON, W.C.2

OFFICIAL ORGAN OF THE ROYAL AERO CLUB PREMIER &
FIRST AERO
WEEKLY IN
THE WORLDG

V-421112,CRAFT
ENGINEER.

The ADVERTISER'S
MEDIUM

Publishing Offices:
36. GT. QUEEN ST..
KINGSWAY, W.C. 2
Telephone : Gerrard 1828

Telegrams :
" Truditur. Wesicent.

London"

January, to2u, xxii Please mention the Wireless World
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SOME PUBLICATIONS OF

THE WIRELESS PRESS LTD.
12-13, Henrietta Street, Strand, London, W.C. 2

Telephony
Without Wires
By PHILIP R. COURSEY, B.Sc. (Enet)

A.M.I.E.E.

PRICE 15/.. NET
Post free I 5s. 6d.

Demy 8vo. Cloth. 249 Diagrams & Illustrations

THE

Oscillation Valve
The Elementary Principles of its

application to Wireless
Telegraphy

By R. D. BANGAY.
Crown 8vo. 110 Diagrams
215 pages. 3/ Net & Illustrations

Post free 5s. 6d.

THE

Thermionic Valve
and its Developments in Radio -

Telegraphy and Telephony
By J. A. FLEMING, M.A., D.Sc., F.R.S., &c.

Demy 8vo. 144 Diagrams
279 pages. 15/- Net & Illustrations

Post free 15s. 6d.

USEFUL NOTES ON

Wireless Telegraphy
By H. E. PENROSE.

Crown 8vo. 13 each Post free Is 6d.

Book 1. Direct Current.
Book 2. Alternating Current.
Book 3. High Frequency Current and

Wave Production.
Book 4. The K.W. Ship Set.
Book 5. The Oscillation Valve.

ALTERNATING
CURRENT WORK

An Outline for Students of
Wireless Telegraphy
By A. SHORE, A.M.I.E.E.

Crown 8vo. Cloth. 163 Pages.
86 Diagrams & Illustrations

Price 3/6 Net. Post free
3s. 10d.

Standard Tables
and

Equations in Radio -Telegraphy
By BERTRAM HOYLE, M.Sc.Tech.,

A.M.I.E.E.
A useful collection of Formulae, Equations and
Tables for every branch of Wireless Engineering

and Research
Price 9/- Net. Postage 6d.

The Wireless Telegraphist's
POCKET BOOK

of Notes, Formulae and Calculations.
By Dr. J. A. FLEMING, M.A., D.Sc.,

F.R.S., M.Inst.E.E., etc.
A valuable compendium for Wireless Engineers

and Operators
Price 9/- Net. Postage 5d.

Vacuum Tubes
In Wireless Communication

By E. E. BUCHER.
Second Edition. Demy 8vo. 178 Pages.

130 Diagrams & Illustrations

Price 9/- Net. Post free
9s. 6d.

PRACTICAL

WirelessTelegraphy
By E. E. BUCHER.

Demy 8vo. 352 pages. 340 Illustrations

Price 9/- Post free
9s. 6d.

SEND FOR FULL CATALOGUE
.1 unitary, 1920. s1\ He I ISC III ell i011 the ri VeleSS
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USEFUL PUBLICATIONS
for a WIRELESS BEGINNER
Morse Code Card

Contains full alphabet, with punctuatioss
marks, figures, abbreviations, and contractions.
Price 2d., post free.

Dictionary of Technical Terms
used in Wireless Telegraphy.

By HAROLD WARD. Second Edition.
Revised and Enlarged. Vest Pocket size.
Contains over 1,500 definitions. Price 2s. 6d.
net. (Postage 2d.)

The Elementary Principles of
Wireless Telegraphy.

By R. D. BANGAY. In two parts. Price 3s.
each. (Postage 4d.) Or in one volume,
price 6s. net. (Postage 6d.) Invaluable for
instructional purposes. Used by H.M.
Government.

The Maintenance of Wireless
Telegraph Apparatus.

By P. W. HARRIS. An up-to-date
Manual, full of practical hints and explana-
tions. Diagrams of all ship installations, from

kw. to 5 kw. Price 25.6d. net. (Postage4d.)

Magnetism and Electricity for
Home Study.

By H. E. PENROSE. Crown 8vo. Over
500 pages. Contains a course of 50 Lessons
particularly useful to the home student without
previous knowledge. Price 5s. net.
(Postage 6d.)

Morse Made Easy
Linen backed, for rapidly learning the Morse
Code. Price 3d. net, or post free 34.d.

Test Questions on Wireless
Telegraphy.

Invaluable for self-examination. Price 2s. net.
(Postage 3d.)
Series 1. THE ELEMENTARY PRIN-

CIPLES OF WIRELESS TELE-
GRAPHY. Part 1.

Series 2. COVERING THE GROUND
FOR THE POSTMASTER -
GENERAL'S EXAMINATION.

Series 3. ELEM ENTARY PRI NCI PLES
OF WIRELESS TELEGRAPHY.
Part 2.

Answers to above. 2s. net per series.
(Postage 3d. each.)

The Handbook of Technical In-
struction for Wireless Telegraphists.

By J. C. HAWKHEAD and H. M.
DOWSETT. Second Edition. Thoroughly
Revised. Provides a complete theoretical
course for the Postmaster -General's certificate
of proficiency. 344 pages. 240 diagrams
and illustrations. Price 6s. net. (Postage 6d.)

THE MARCONI OFFICIAL GRAMOPHONE RECORDS

For Self -Tuition in Receiving Morse Signals
Price 4s. each, double -sided. (Postage 9d.)

COMPLETE DETAILS UPON APPLICATION.

FOR HOME PRACTICE.

THE W. P. BUZZER SET
Consisting of KEY BUZZER, BATTERY, AND CONNECTIONS

Specially made to suit the practice needs of the
STUDENT & WIRELESS AMATEUR

Brass Key on Ebonite Base, mounted on Polished Price 1 1 1 0Wood Box, containing Buzzer and Standard Battery
Postage (extra) British Isles 6d., Abroal rs. 6(1.

The Wireless Press Ltd., 12-13 Henrietta Street, London, W.C.2
January, 1920. xxiv Please mention the Wireless World



THE WIRELESS WORLD (Advertisements)

A,av-AfL, MILITeilAr and 1
SHIPPIJG OUTFITTEXS

REGULATION UNIFORM
for MARCONI OFFICERS.

Miller, Rayner & Haysom
LIMITED.

Head Offices :
110, FENCHURCH STREET, LONDON, E.C. 3

LIVERPOOL 24, Lord Street.
SOUTHAMPTON -35-36, Oxford Street.

Telephone-Avenue 2995. Telegrams-Milraysom, London.
ESTABLISHED 1818.

CONTRACTORS TO N.M. GOVERNMENT AND
THE PRINCIPAL STEAMSHIP LINES, ETC.

COUBRO & SCRUTTON
Head Office : 18, Billiter Street, London, E.C.

Telegraphic Address ; Coubro, Fen.,London. Telephones : East 7, 716, 717

MAKERS OF

Wireless Masts and Accessories,
Engineers and Smiths, Founders,
Mast Makers and Riggers

CONTRACTORS TO ADMIRALTY, WAR OFFICE,
INDIA OFFICE, AND COLONIAL GOVERNMENTS
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THE T f 7RELESS

You are invited to read

THE

"Merchant Shipping Review
and Empire Trade Gazette "

THE MONTHLY JOURNAL

For those interested in

Transport,
Ship Construction,
Engineering
and
Aviation.

To be obtained of all bookstalls, Newsagents,
etc., at the principal ports at home and abroad,

or direct from the Publishers -

5, Richmond Street., Liverpool,
and

19, Oxford Street, London, W. 1

PRICE - ONE SHILLING.

WORLD (J eivertiscmcnis)

"HOW TO BUILD
MENTAL POWER."
THIS remarkable new book by Grenville Kleiser tells you

how to train all the faculties of the mind, including Concen-
tration, Memory, Judgment, Observation, Will, Imagination,
and Constructive Thinking.

A careful study and proper application of this 'inspiring
series of lessons will lead you to great success and material
prosperity. You quickly learn how to

-acquire a retentive memory ;
-develop and use will power;
-gain influence over people;
-argue, deduce, form sound opinions;
-think clearly and study intelligently ;
-get at the real facts ;
-increase your self-confidence;
-overcome bad habits.

Although this course o. lessons is worth pounds epos
pounds to anyone who uses it rightly, the price has been fixed
very low -181- net. "How to Build Mental Power," a well
bound volume of boo pages, with many diagrams in black and
colours, will be sent on three days' approval upon receipt of
the special order form below.

Funk & Wagnalls Co., 134, Salisbury Sq., E.C.4

To FUNK & WAGNALLS GO., 134, Salisbury Sq., E.G.4
,z= 0 Please send me on three days' anprovaLpost paid, "How to
 - Build Mental over." If the book is satisiactory, I will remit

within 5 days after receipt either r8/- in full payment, or 4 6
.44o as first payment, and three further monthly payments of 4/6.

f-
Name

cc M Address

1-1-1

Please Note New Registered Address

NORRIS, HENTY & GARDNERS Ltd. 0,44f.\\
" Gardner House,"

115
QUEEN VICTORIA
STREET, E.0 4

Telegrams-
NORNODESTE

CENT -LONDON

Telephones-
C I T Y-9493 and 9494

Branches -
124, St. Vincent Street, Glasgow

Millburn House, Newcastle -on -Tyne
701-802, Tower BuilGing, Liverpool

66, Scottish Temperance Buildings, Belfast

Works :-PATRICROFT, LANCS., ENGLAND
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1%4A.R.CONTI OUTFITS
NAVAL UNIFORMS
OFFICERS' SERVICE KIT
Blue Serges and Naval Cloths guaranteed to stand

SUN OR SEA
All Students from Any College Requiring Uniform should pay
us a visit. Inspection and Price List Free. Enquiries from
members of the Marconi Company will convince you that we are
Recommended for CUT, WORKMANSHIP AND FINISH.

OUR MUFTI DEPARTMENT
is complete with all the latest novelties and designs in Suitings and
Overcoatings, which can still be offered at our usual Moderate Prices.

URGENT ORDERS EXECUTED IN 48 HOURS

&H ELLIS
Civil, Naval and Military Tailor',

200 & 201, STRAND LONDON, W.C. Facing
Law Courts.

The first essential to consistent output is the easy
running of your plant, and one of the first steps toward
that end is good insulation. Standard Insulating
Varnishes and Compounds go all the way to make
insulation a thoroughly dependable job, and thus
ensure the constant sweetrunning of every machine
l'ermit us to demonstrate this to you.

NDARD
INSULATING

Varnishes le Compounds

Standard insulating specialities are regularly used
by the leading electrical manufacturing firms. lig bring
and power stations, railways. tramways, etc., which
constitutes definite proof of their practical utility.
Catalogue,and Export advice where necessary from :-
PINCHIN, JOHNSON & CO., LTD.,
MINERVA HOUSE. BEVIS MARKS,

LONDON, E.C. 3

la1111,1ry, /920.

Scientific Appliances
All Materials for Electrical, Magnetic,

Optical and Experimental Work.

INSULATED WIRES and RESISTANCE
WIRES of all sizes. SOLENOIDS,
RELAYS, EBONITE and SUNDRIES

LENSES, PRISMS, MIRRORS
for making Microscopes, Telescopes, etc.

Our Famous WIMSHURST and other
STATIC MACHINES High -Note
BUZZERS, KEYS, and COILS of all forms

ODD AND SECONDHAND P.O.
INSTRUMENTS, GALVOS, and
APPARATUS at One -Third Cost.

Big Stock of Everything Experimental
Call and inspect or write for new war -time list,

post-free Twopence.

FIFTY YEARS' EXPERIENCE.
GOODS FORWARDED TO ALL PARTS.

Scientific Appliances
(DALE and HOLLINS)

11-29, Sicilian Avenue, London, W.C.1
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ESTABLISHED 188:

W. MACKIE & CO
THE P 4LACE 8 S(GInC8 8qtInCp WO R KS

129,131,133, LAMBETH ROAD,LONDON, S.Ei

TELEPHONE 181 HOP

Contractors to the Admiralty
War Office and Air Force

ELECTRICAL &
MECHANICAL
ENGINEERS

MANUFACTURERS OF MARCONI'S
WIRELESS DISC DISCHARGERS, ROTARY
CONVERTERS, DYNAMOS, ELECTRIC
MOTORS, TRANSFORMERS, BOOSTERS

Complete Electric Light Installations for Country
House and Ships. An Efficient Staff for Repairs

INVENTORS' IDEAS CAREFULLY AND SKILFULLY CARRIED
OUT FROM THE PREPARATION OF DETAILED DRAWINGS
TO THE COMPLETION OF THE FINISHED ARTICLE
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The London Telegraph Training College Ltd.
Telephone

WESTERN 2696. Morse House, Earl's Court, S.W. ES21.5AT E14:1121r

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES

CABLE AND WIRELESS TELEGRAPHY.
PARENTS desirous of placing their sons in either of the above Services and of affording them the

best training facilities should apply for particulars of Courses and the methods of instruction which
place this Institution in the, first rack. Cable Telegraph* offers at the present time excellent

prospects to youths from 15 years of age and upwards, and the College has exclusive facilities
for obtaining posts for qualified students in the leading Cable Companies at commencing salaries of
£140 to £200 per annum, with yearly increment's of £12 to £25, and ultimate possibilities of

obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.
In the Wireless Telegraph Service the commencing remuneration at the present time is

approximately £150 per annum, and Operators, when qualified by obtaining the Postmaster -General's
Certificate of Proficiency, are nominated by the College for appointments. No Correspondence
Classes or Branches.

DAY AND EVENING CLASSES.
An Illustrated Prospectus containing all information will be forwarded on application to

THE SECRETARY (Dept. H), 262, Earl's Court Road, Earl's Court, London,S.W.5

Sole Proprietors of the " Scott " Training Disc which contains useful formulae and other information
for Wireless Telegraph Operators and is invaluable to Army Signalling Officers for range finding, etc.

Price (complete with instructions for use), 1/-. Postage 2d.

WIRELESS TELEGRAPHY
WIRELESS TELEPHONY &
WIRELESS for AIRCRAFT

Young men wishing to enter a remunerative and pro-
gressive profession should commence training as Wireless
Officers in the Mercantile Marine or the Commercial
Service. Fully qualified Operators are in demand,
and first-class training is given at our Schools.
A new field is opened up for ambitious young men in
the construction of Aircraft and Wireless Equipment
We give special facilities to those wishing to study
in this branch Day and Evening Classes

THESE ARE THE ONLY SCHOOLS IN
GREAT BRITAIN FITTED WITH COM-
PLETE STANDARD MARCONI, POULSEN
AND TELEFUNKEN INSTALLATIONS
These ' chrol are now find with a standard
Marconi Vale Transmitter and Amplifying Rec, fiver.

Write now for Illustrated Prospectus

North-Eastern Schools of Wireless Te'egraphy
6. BLENHEIM TERRACE, LEEDS
CENTRAL CHAMBERS, HIGH ST., SHEFFIELD
II. ELDSON SQUARE, NEWCASTLE -ON -TYNE
janee,try, 1(120.

Officine Elettro - Meccaniche
SOCIETA ANONIMA
£4,000,000 interamente versato

RIVAROLO LIGURE (ITALY)

WATER POWER TURBINES
PELTON WHEELS :: REGULATORS

PUMPING MACHINERY
of all types and for every service

ELECTRIC MOTORS
HOISTING
MACHINERY

CRANES OF
EVERY

DESCRIPTION
CAPSTANS
LIFTS. ETC.

Kindly send us
your enquiries

FULL ILLUSTRATED CATALOGUES
AND PARTICULARS ON APPLICATION
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MARCONI
WIRELESS
Telegraph Apparatus

for the

Mercantile Marine
Stations for Passenger, Cargo and other Vessels
supplied, installed and operated under Yearly

Maintenance Contract by
THE MARCONI INTERNATIONAL
MARINE COMMUNICATION Co. Ltd.

Full particulars upon application to the Company's Head Office at

MARCONI HOUSE
STRAND, LONDON, W.C.2
Telephone: City 8710 (10 lines). Telegrams: "Expanse. Estrand, London."

NEWCASTLE -ON -TYNE:
Milburn House, Newcastle-onTyne.

CARDFF :
8, New Street. Cardiff
Telephone: Cardiff 1501

Telephone: Central 1125

SOUTHAMPTON:
Oxford Ho. Oxford St. Southampton

Telephone: Southampton 1818

LIVERPOOL: GLASGOW:
Agents- Agents-

JOSEPH CHADWICK & 'SONS MACNAUGHTAN BROS.
601, Tower Building, Liverpool 175, West George Street, Glasgow

Telephone: Central 487 Telephone: Central 3107
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1920 DIARIES NOW READY
THE AMATEUR OPERATOR'S

Diary 8 Notebook
PRICE 4/6 NET. POST FREE 4/10
BEST LEATHER CASE, WITH TWO

THE WIRELESS OPERATOR'S

Diary & Notebook
PRICE 4/6 NET. POST FREE 4/10

POCKETS, CARD & STAMP DIVISIONS

These Diaries represent different Interests, and have been prepared, with
different Sections to meet varying requirements. In addition to Charles
Letts & Co.'s Standard Diary, each Diary contains 32 pages of squared

paper for curves, &c. The Special Sections cover :-
CONTENTS. CONTENTS.

Call Letters of Chief High -Power Stations.
Gauges and Types of Wire used in Winding
Receiver Coils. Conversion Factors and Data.
Typical Valve Circuits. Amateur Station
Directory. Receiver Notes. Long Distance

Communications, &c., &c., &c.

Principal Wireless Stations on Ocean Routes.
Table for Calculating . Tolls on Messages.
Some Typical Valve Circuits. Freak and
Long Distance Communications. Best Adjust-
ments of Receiver for Various Wavelength.

&c., &c., &c.

The Wireless Press, Ltd.,12-13, Henrietta Street,
London, W.C.2.

POSH SLACKS
PERFECT CREASE-LONGER WEAR

Iiouxht by Thousand. of Officer..

`ALPHA' PORTABLE
Handiest Trouser Press ever made
Weighs 21 ozs. Packs into 213/4 in. by

in. by 3 in. Hangs in Wardrobe n hen
in use.
No. 1 post free
No. 2 Press and Suit
nHangere combined.i 8/6

(France e6d. Extra.)

7/-

C7istycnlui;iTiL°.;iaLsoVon

MAY & CO. (1e31,,.) 3, TUDOR STREET,
LON, E.C.

3d. TWICE MON1 HLY 3c1.

PH I LATE LI C
MAGAZINE

.1,mysartgti.aGrvM annii .27.21AMegazina'Cl*Co4reor.,
rain. BY WEBS 14 Hams

"?.

Largest and oldest independent stamp Journal. Fui
of original articles and illustrations. 7.6 per annum

41- for six months.
Specimen 40 -page issue for qd. post free from-

.'THE PHILATELIC MAGAZINE"
11 GOUGH SQUARE. FLEET ST.. E.C.

or of any newsagent.

January, 192o.

To Late Members of the
I.W., F.S.S.D., R.E.,W/T.

Another " Whizz
Handbook" has
just been published -

entitled :

" PETROL MOTORS-THE

LATEST EXPLANATION "

Copies can be obtained from ...
GEE & CO. (Publishers) LTD.
34, Moorgate Street, London, E.C.2
Price I s. each. Post free is. 1 ti

Please mention the Wireless World
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Tel. Address- Telephone-
' Garolocket. Fen. London. 1650 Avenue )3 lines).

GARDNER, LOCKET
and HINTON; LTD.

LONDON, CARDIFF, NEWCASTLE -
ON -TYNE, GLASGOW, ETC.

Quotations and Specifications given for
all descriptions of Welsh and other

Steam and Manufacturing Coals.
A pply to Head Office

13, FENCHURCH AVENUE, E.C.3

OAK FLOORINGS.

HARDWOODS for HIGH CLASS JOINERY

C. B. N. SNEWIN
and SONS, LTD.

BACK HILL, LONDON, E.C.

Here is THE electrical
magazine for you. For the
Dabbler and the " How -to -
make -it " fiend. Chuck full
of experiments and the
latest electrical doings.
Non - technical - in plain
English. One of the
foremost authorities on
WIRELESS in U . S .
200 illustrations. 90 big
pages, over 1 0 0 articles

One copy will
convince you

Subscription rate 18s.
a year 

ELECTRICAL EXPERIMENTER

Send for Free SampleCopy

GEOFFREY PARKER & GREGG
62 8 8a, The Mall, Ealing, London, W.5

IHE 100 PER CENT.
Wireless Magazine
The Magic of Wireless is
calling. You can now hear
wireless 'phone talk and re-
ceive messages from the U.S.
All about these and hundreds
of other important things of
interest to the Amateur are in
the Radio Amateur ews.
The greatest and biggest
wiieless magazine in U.S.
Over 10' illustrations, 48 big
paps, and over 60 articles.

Nothing but Wireless.
One Copy will Convince You.
Subscription Rate tRv.00 a Year
Send for Free Sample.

Radio Amateur News
253. Fultr, ct. New York

A New Instrument
for Rapid Learning
Scribo-Morse No. S. 167
Scribo-Morse, No. S. 167, consists of a

rectangular polished mahogany box con-
taining inside a buzzer and battery, and
affixed to the outside a metal plate having
the Morse characters in relief, as shown
white in the illustrati Jn, the remainder of
the plate being heavily coated with a
non -conducting material.

One end of the buzzer circuit is connected to the plate and the other
to a metal Pen by means of a flexible lead. By passing the Pen firmly
over the metal signs, each in turn will emit through the buzzer its
characteristic sound, and thus the learner's ear will rapidly become
accustomed to the peculiar rhythm of each letter as he hears it.

GRAHAM & LATHAM, LTD., Military Engineers
(Dept. W. 2), 27, LOTS ROAD, CHELSEA, LONDON, S.W. 10 1-3
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A WIRELESS
TRAINING

AT A CITY SCHOOL is a guarantee of the best possible Wireless
training. Efficient staff and thoroughly up-to-date methods. The

Schools at MANCHESTER, NOTTINGHAM and BIRMINGHAM are each
equipped with a standard 1 K.W. Ship Set, etc. Day 3 Evening Classes,
also Postal Course. Students may join at any time. Fees moderate.

Special terms for 'Discharged and Disabled Soldiers and Sailors.

Full particulars and Prospectus on application to the Principal : Mr. J. R. HALLIWELL

CITY SCHOOL of WIRELESS TELEGRAPHY
61, HIGH ST., MANCHESTER (Tel. CITY 5210).
County Chambers, 66i, Corporation St., Birmingham.
Guardian Chambers, 4, Bridlesmith Gate, Nottingham.

"The Model Engineer 9)

A splendid paper 'or young Engineers. Apprentices.
S,udeots and Amateurs interested in Mechanics.
Electricity and Model Making. It contains practical
articles by experienced writers on Electrical and
Mechanical subjects. Locomotives. Motor Cycling.

Model Aeroplanes st,id Wireless Telegraphy.
Published every Thursday, 4d. post free.

"Junior Mechanics & Electricity"
The paper for beginners of all ages in Mechanics, Elec-
tricity end Model Making. All the articles are written
in simple Ian wage so that everybody can read and
understand them. It is well illustrated. There is also
a Queries and Replies section. from which much

valuable information can be obtained.
Published on xst of each month. 4.d. tost free.

SOME USEFUL BOOKS.
Practical Lessons in

Metal Corning ..
Engineering Mathe.

matt. Simply Ex-
plained.

Practical Dynamo and
Motor Construction

Practical Induction
Coil Construction ..

Petrol Motors Simply
E x plained

Workshop Wrinkles
and Recipes

Small Accumulators ..
Electric Balls er Alarms raid.
Electric Batteries .. told.
Small Dynamos and

2/3. Motors .

Induction Coils for
dq Amateurs .. told.

Small Electric Motors laid.
t 9 Alternating Currents mid.

W.ndraills and Wind
9 Motors.. .. roid.

Wireless Telegraphy
Simply Explained .. told.

Every Boy's Book of Electricity, 3d.
Every Boy's Book of Engines, 3d.

Book List sent poet free on receipt of card.

PERCIVAL MARSHALL & CO.,
66m, FARRINGDON ST., LONDON. E.C.

January, 192c.

mmmmimmw
VOUR
I = UNIFORM
WILL COST LESS
AND WEAR BETTER
IF YOU GET IT FROM

ATERSON'
J. & M. PATERSON, LIMITED

Nava/ & Marine Tailors,

301, ARGYLE STREET,
GLASGOW.

EVERYTHING FOR OFFICERS' SEAWEAR.

SPECIALLY RECOMMENDED FOR
GOOD HONEST VALUE
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UNIFORM SUIT

PATROL SUIT

THE WIRELESS WORLD (Advertisements)

HARVEYS'
Harvey Robertson

17, LONDON STREET,
(FACING FENCHURCH ST. STATION)
HOSIERY DEPT. - - 15 London St.
OUTFITTING DEPT., 16 London St.

LONDON, E.C. 3
TELEPHONE AVENUE 2200

Ousiness hours - - 8.30-6
Saturdays - - - 1.30
Book to Mark Lane or Fenchurch St. Stations

"'GAIL -ORS :: OUTFITTERS
HOSIERS, AND TRUNK

MAKERS

SPECIAL PRICES
For Wireless Operators, All Ranks

Uniform Serge Suit, good quality
gold lace and buttons, complete 126/ -

Superfine Cloth coat and
trousers, gold lace and buttons, 168/ -
Bridge Coat, or Naval Warm,
gold straps and buttons, complete 95/ -

Naval Cloth Cap, Standard
Badge, complete 20 - & 24/ -
1st Wireless Cuffs 11/, Straps 5/ -
2nd 10/- 4/ -
3rd 5/- 3/ -

Standard Badges, best quality
Embroidered Wreath 12/- 15/ -
Buttons, Coat Size per dozen 3/-

Vest 1/6
OIL COATS. NAVAL BELTED COATS.
WHITE SUITS. AND EVERYTHING

FOR NAVAL WEAR

HARVEYS
Facing Fenchurch Street Station

Acknowledged to be the Best House
:: for tha Wireless Operator ::

NAVAL WARM

SERVICE COAT
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he OHMER INSULATION
TESTING SET (COX'S PATENT)
This is the lightest, cheapest and best instrument of its
kind on the market. It consists of an Ohmeter and Generator
mounted in one case. The Ohmeter is of the Electrostatic
type, giving extreme lightness. Absolutely unaffected by
external fields. It reads directly in Megohms and is

independent of the voltage or speed of the generator.

NALDER BROS. & THOMPSON, LTD.,
97a, DALSTON LANE, LONDON, E.8.

TWO GOOD WALLETS
Solid Leather, size 61 X 4 when folded

"THE LONDON "-With space for photograph.
Two roomy pockets. Two pockets for Treasury Notes.
Space for cards and postage stamps.

"THE YORK "-With pull-out photograph holder.
One tight pocket for Treasury Notes. One gusset
pocket for letters. Card and stamp pockets.
Price, either pattern, by registered post, 17/6 each.

EDEN FISHER & CO., LTD.
95, 96 & 97, FENCHURCH ST., LONDON, E.C.3

UNDERTAKE SUPPLY OF ALL
REQUISITES FOR ENGINE ROOMS,
POWER PLANT, MACHINE SHOPS, &c.

WRITE FOR ILLUSTRATED LISTS

W. H. Willcox & Co., Ltd.
32 to 38 SOUTHWARK ST.. LONDON, S.E. I

Our Specially Refined
Lubricants are in use on
every class of Machinery.

Registered NIPHAN " Trade Mark

WATER - TIGHT PLUGS
& CABLE COUPLINGS
TO MEET HOME OFFICE REQUIREMENTS

5 to 250 Amps
500 Volt Circuit

As used by H.M. War Office, Electric Supply Cos.,
Railway Cos.. Marconi's Wireless Telegraph Co.

SIMMONDS BROS., LTD.,
4, 6 & 8, Newton St., HOLBORN, W.C.
Phones: 2600 Gerrard

12061 Central
Telegrams "Nippon London"

Patented in England
and Abroad.

COUPLING CONNECTING CABLES 3 -WAY TEE

January, 1920. Please mention the Wireless World



THE

WIDNES
FOUNDRY
COMPANY, LIMITED. ESTABLISHED 1841

BUILDERS OF STEEL BRIDGES,
PIERS, ROOFS, GIRDERS, & ALL
KINDS OF CONSTRUCTIONAL
STEEL AND IRON WORK

Electrical Transmission Masts

CHEMICAL PLANT MANUFACTURERS
SEGMENT AND PIPE FOUNDERS
CASTINGS OF EVERY DESCRIPTION

Contractors to the Admiralty, War Office,
India Office, and Crown Colonies. The
leading British, Foreign and Indian Railways

Works :

WIDNES, LANCS.

Telegrams : Foundry, Widnes. -

Telephone : No. 225 Widnes.

London A gents :
GEORGE F. WEST & CO.,

13, VICTORIA STREET,
LONDON, S.W.

Telegrams : Westeelite, London."
Telephone : 4340 Victoria.

Printed by Sanders Phillips P Co.. Ltd.. 6 8 8 Upper Thames Street, E.C. 4, for the Proprietors
and Publishers, The Wireless Press Ltd.. 12-13 Henrietta Street, London W.C. 2 ; Sydney, N.S.W
97 Clarence Street; Melbourne, 433/4 Little Collins Street ; New York. 25 Elm Street; Rome, via.
Gregoriana. 36 : South Africa. Exchange Buildings. Cape Town, and Central News Agency. Ltd.


