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WIRELESS REQUISITES FOR ALL
RESISTANCE WIRELESS DEPT.—Ist FLOOR,

One of the most compact and effective
instruments. The wire 1s wound on a solid
slate slab and the slider is an ingenious
arrangement which ensures the most perfect
and unvarying contact. The slider rod is
V section which ensures easy and smooth
working. Can be wound to a resistance of
6 ohms which is suitable for regulating the
filament current of athreeelectrode thermi-
onic valve, or it can be wound to 250 ohm:s |
resistance which is suitable as a potenti-
_ometer for varying the voltage in the grid
or plate current of a valve.

The Resistances are fitted with three
terminals to enable them to be used
as potentiometers. Post Free.
0'6 ohms, capacity 4amps. Price 17/6 0725 ohms. capacity 0'45 amps. Price 21/-

HOI.LBORN, LONDON, E.C.1

One Pen in Use for 30 YEARS
—a Waterman’s Ideal of course

Gentlemen, 24th Oct., 1919

I notice in your current advertisement in the daily papers, you
state many people have had Waterman Fountain Pens in use over
20 years.” It may interest you to know that | am one amongst
these I have had my Waterman in constant use for 30 years
come the 31lst of this month and have never experienced any
difficulty with it. (Signed) P. E. BRIANCE

Write vour messages and all youwr Iette/s with the ewver-ready
Watermar's Ideal, the pen that gives lifelong satisfaction.
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Watermans(1deal Fountam Pen

12, * Regular at 12/6, No. 42, “Safety,” at 17/6. No. 52, * Self-Filling.” at 17/6. Also see No. 54,

Self Filling," with extra large nib. at 22/6. Large variety of sizes and styles. Also, presentation pens in

Silver and Gold. Nibs to sui: all hands (exchanged gratis if not right). Obtainable from Stationers and
Jewellers everywtere.

Writ. for Illustrated List, Free on application to—

L. G.SLOAN, Ltd., ChePer €orner, Kingsway, London, W.C.2
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of plates yearly.
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The D. P. BATTERY CO., Ltd.
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WEATHERPROOF KIT

is thoroughly practical in every detail, dis-
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made from cloths specially woven and proofed
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Burberry Materials, being devoid of rubber,
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Superior Workmanship, Genuine
Gold Lace, Guaranteed Dyes, these
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Qur Price Lists and Advice on Apbplication.

BOYD BROTHERS, LTD.,
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51 & 53, JAMAICA ST., GLASGOW.

No connection with any other Firm of
simjlar name. No branches.

i SAMUEL
| BROTHERS, L™
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REGULATION WIRELESS
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MARINE UNIFORMS

RELIABLE INDIGO-DYED
¥ CLOTHS AND BEST
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65 & 67,
WITHIN 3 MINUTES 'BUS RIDE OF MARCONI HOUSE =~
And at OXFORD CIRCUS,W.(221 & 223,0xford St.) ,cca mayFAIR
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Wireless Telegraphy 1n the
Red Sea during the War

By Comman pEr G. MonTerFINaLE (Royal Italian Navy).

I AT
= No. 84

; Vol. VII
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- " HE Christmas of 1916 was

approaching when I re-

ceived an appointment for

Radio service in the Red Sea

and was obliged to leave my
wireless work at Brindisiy and many
Allied and Italian comrades, and the hard
daily duty of wireless communications
across the Lower Adriatic, the Ionian
and Aegean Seas.

The intensiied campaign of Hun
piracy in the Aegean and the Otranto
Channel obliged the Allies to estab-
lish many Wireless D.F. stations, of the
well-known Bellini-Tosi type, along
the coasts of the Adriatic and Ionian
Seas, at Malta and in some bases of the
Near East, and for many months, in
good and bad fortune, British and
Italian radiotelegraphists had worked to-
gether in the daily routine of the fleet
as well as in the hunt for enemy sub-
marines.

The mail steamship that carried me
to Dark Africa went circumspectly out
from the harbour of Syracuse, escorted

by two Italian destroyers. Many enemy
submarines were reported at work in the
high seas and we received instructions
to steam for Corinth Canal. We en-
tered safely the Patrasso Gulf as the
sun sank amongst the Morea Islands.
The following day we passed between
the rocky walls of the Canal and
when later we were in the open sea we
found a very dangerous Archipelago,
with a freezing, northerly breeze and
heavy sea. These constituted the best
assurances against the Hun’s attacks.
For two long days we steamed alone;
dominated by uncertainty, while many
enemy pirates were reported by our
wireless operator to be in the vicinity.
Several times a day the Captain was
obliged to alter the course of the vessel.
At last, in a pale, fresh day-break,
tinted with some of the characteristic
colours of the oriental skies, the pas-
sengers crowded on the deck cheered
the long-desired land of Egypt. Coast-
ing at full speed along the mouths of
the Nile, we dressed our bow to the
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white tower of the Port Said lighthouse
arising from the sands, and I read in
every passenger’s face a profound sense
of joy and satisfaction when, passing
the Lesseps statue, we left behind us
the faithless Mediterranean! But alas!
A big Russian cruiser, just clearing the
harbour, struck a mine and blew up
at a short distance from the beach and
sank with all hands! Our joy was very
soon changed to sadness, at this unex-
pected event.

It was the seventh time that I had
passed through the Suez Canal bound to
East Africa, but I took the same inter-
est in the beautiful scenery and life of
the great water-way. In the winter of
1917 the signs of the Great War in the
Canal zone were not so imposing as in
1918, in the course of which year a
powerful military base sprang up on
the sands of El Kantara. Many cargo-
boats were steaming along the Canal or
waiting in the Ismailia lake, but one met
very few mail and passenger liners and
these were crowded with white and col-
oured soldiers instead of happy home-
ward-bound civilians.  Some wirelass
masts rose from the sands amongst the
far distant hills of the desert showing
where the Australian and English

MARCH, 1920

trenches for the defence of the Canal
zone were situated; gun-boats and moni-
tors of the R.N., carrying huge guns on
board and fitted with large aerials, were
inspecting the Canal and Bitter Lakes
shores at low speed, while their W /T.
stations maintained constant communi-
cation with the Army field stations.
Squadrons of the Indian Cavalry pat-
rolled the plains, and in the ravines
where the barbed wires extended their
ramifications, the Australian soldiers
casually took their baths.

Entering the Suez roads we met a
big three-funnelled British cruiser bound
north. The passengers and a crowd
of native soldiers on our deck cheered
the flag of our gallant allies. The cheer
was renewed when we passed the Italian
warship, Calabria, lying at anchor
before the picturesque beach of Port
Tewtik.

In the peaceful Suez roads I found
and could admire once more the
charming coloured Egyptian sunsets and
the brightness of the sub-tropical nights.
I saw, as in peace time, big liners and
deep-bellied cargo boats passing by my
ship: the former crowded with Indian
and Australian troops, the latter filled
with the Karachi and Industan corn and

A ship in the Suez Can.l.
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WAR

A British Cruiser going North through the Suez Canal.

the rice of the Far East. No more, as
in the piping times of peace, the shining
of electric lights on the decks, and the
saloons peopled with passengers; no
more the echoing orchestras on the
placid waters of the Gulf. Silence and
discipline ruled those vessels as the
trenches of war ruled the world.
When the steamer went beyond
Cape Zaffarana one splendid morning
when the rocky chain of Gebel was
painted a living red by a brilliant sun-
rise over holy Sinai, we entered the open
Red Sea, in a good winter breeze from
the North. We then began to hear in
our crystal receivers the feeble voices
of British and Italian shore stations.
The first was that of Port Sudan, giv-
ing to the ships in the Red Sea and to
the opposite station of Jeddah a “Press
Bulletin” of the war. Then we could
read the signals of Massawa, launching
on her four thousand metres wave the
Falian Official, and the Aden Marconi

station, transmitting Reuter news.

From that day—January 10th,
1917,—and for two long years, those
war bulletins became familiar to me
and my companions, during our hard
wireless work in that tropical climate,
and they were the only recreation which
relieved the monotony of our life.

When we reached Massawa, a pic-
turesque little town, hidden at the bot-
tom of the Dahlac Channels and built
on some coral islands at the foot of the
Abyssinian highlands,- it was possible to
observe all the changes imposed by the
Great War on the local life and trades.
The fine harbour was quite empty of
steamers and of those characteristic
dhows, fitted with lateen sails and
handled by natives, that in ordinary
peace times crossed the Red Sea in all
directions, trading with the ports of
Africa and the Arabian coasts.

Now that trade had ceased as a con-
sequence of the British blockade of the
Yemen and Asir coasts, and of the guer-
rilla warfare in the interior of Arabia.
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It was my particular task to organ-
ise the Waireless-telegraphy service of
the Italian naval and shore stations, in
conjunction with the Senior Naval Ofh-
cers and the Resident Naval Officers of
Aden and Suez, following the rules of
the inter-allied books.

The Massawa High-Power station
was linked with the Marconi stations of
Aden and Abu-Zabel (Cairo), which
latter was in direct communication with
Rome (Centocelle). The station of
Mogadiscio in Italian Somaliland (fitted
with 100 kw. Marconi set), which had
been linked with Massawa in 1911, was
put in communication with British sta-
tions and authorities in Jubaland and the
B.E.A. settlements. This organisation
was very useful for the rapid signalling
of the presence of German corsairs in
the waters of the Indian Ocean. The
allied flotillas in the Red Sea and in the
Gulf of* Aden received even more use-
ful services from the 30 k.w. Marconi
station of Assab, constructed just at the
beginning of the war, by the Italian
Navy, under enormous difficulties.

The Naval Radio Station of Assab
acted as a relay between the English

MARCH, 1920

and Italian cruisers at sea and the shore
stations of Massawa and Aden. For long
weary months, in the cool and in the
hot seasons, through good and bad for-
tune, British and Italian operators, in
the common round of the daily work of
wireless communication, became fami-
liar with each other by means of the
xtheric link between them. - Far from
their menaced countries, in a climate
which is always unhealthy for white
people, they accomplished difficult tasks
like their companions in the Mediter-
ranean and the Adriatic, but with much
more modesty in what was, perhaps, be-
lieved not to be a real war-zone. Main-
taining continuous radio communication
at short and long distances is an un-
common duty for radiotelegraphists in
the tropics, but this duty became abso-
lutely arduous in the Southern zone of
the Red Sea, which is included be-
tween the Sana highlands on the East-
ern side and the Erythrean and Abys-
sinian ranges on the West. Here the
atmospheric disturbances due to the ter-
rific storms of the rainy seasons add
their effect to the ““strays” which Dr.
De Groot affirms to be of an extra-

M .

Massawa.

A picturesque town built on coral islands.
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The Massawa Wireless Station.

atmospheric origin, and which are more
intense in the afternoons and in the
summer season.

In March, 1917, the Massawa station,
which was already linked with the Mar-

coni High-Power station of Coltano,

near Pisa, was put in touch with
a newly-opened station at Taranto
which was fitted with the Poulsen arc.
In the summer the same station was
put in communication with the new
continuous-wave station of Rodi. By
means of Taranto and Rodi the com-
munications with Italy were more effi-
cient, especially in the bad season.
One of the more appreciable benefits
of long distance radio-telegraphy dur-
ing the War was the possibility of re-
cetving, in savage Africa, the Official
Bulletins and all other news radiated
by Allied and enemy long-range stations
in Europe. At Massawa it was possible
to receive every day official and press
messages transmitted by Malta, Horsea,
Carnarvon, Paris, Lyons, Coltano, etc.,

as well as the propaganda telegrams of.

Nauen, Eilvese, Pola, Sayville and

150 K.W. Marconi tyfe.

Tuckerton. All the war news received
in the course of the day was gathered
together in a small official newspaper
printed by the Erythrean Government
and widely distributed amongst the
Italian and native people of the Colony.
Some extracts from it were daily wire-
lessed to the Italian Somaliland stations,
to ships at sea and also to the Italian
Lezation in Addis Abeba, where I had
established the first W /T, receiving sta-
tion of the Abyssinian Empire.

In November, 1917, the powerful

‘voice of the new big station of Rome

(San Paolo) tirst reached the aerials of
the Red Sea and Indian Ocean stations.

As a consequence of the new facili-
ties offered by radio-telegraphic connec-
tion with the Motherland, the trafhc
augmented rapidly at the Massawa sta-
tion, and it was necessary, therefore, to
erect a receiving- duplex station at As-
mara, the capital city of Erythrea. In

this construction I followed the same

systems employed with excellent results
in other high-power Marconi stations,
using a long directive Marconi aerial.
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Personalities in the Wireless World

- IEUT.-COLONEL ADRIAN F. H. SIMPSON, C.M.G,, (late)
R.E., was born in 1880, thé son of Surgeon-General Sir
Benjamin Simpson, K.C.I.LE. Educated at Clifton College and
the Royal Military College at Sandhurst, he entered the Army
in 1900 and was gazetted to the 31st East Surrey Regiment,
which was at the time stationed at Lucknow. In the following
year he _]omed the Hyderabad Contingent of the Indian Staff

Corps and served in the Bengal, Bombay, and Madras Residencies,
afterwards obtaining command of a detachment of Native Troops.in
charge of one of the Prisoner Camps which had been formed in
connection with the South African War. He also took up his share of
“the white man’s burden’’ by serving on plague duty in Central India.

In 1903 he proceeded to Russia and in 1906 succeeded in passing
the Military examination for a Russian Interpretershlp He also
obtained Government awards for proﬁmemy in Persian and Hindustani.

In 1907 he retired from the Army in order to devote himself to
the study of Electrical Engineering and, in particular, Wireless
Telegraphy. He was the Directeur Administrateur of the Société
Russe des Télégraphes et Téléphones Sans Fils, Petrograd, and Director
of the Telephone Construction Company of Moscow and the Moscow
Electrotechnical Works.

Lieut.-Colonel Simpson is widely travelled and has wvisited at
various times Cashmere, Finland, Scandinavia; and is well acquainted
with India and Russia.

On the outbreak of war he at once rejoined the forces and was sent
on a special mission to Russia. Here he served with the Caucasian
Cavalry Division and was A.D.C. to the Grand Duke Michael
Alexandrovich in the Galician Campaign of 1914-15. He transferred
to the R.E. in 1914 and served on the general staff at the War Office
in 1916. Lieut.-Colonel Simpson has recently been appointed Director
of Wireless Teleoraphy under the Government of India. His long and
close connection with Wireless Telegraphy in England and various parts
of the Continent, and with a number of firms such as the English De
Forest Wireless Telegraph Syndicate, Ltd., the Amalgamated Radio
Telegraph Co., Ltd. (owning the Poulsen Patents), the Lepel Wireless
Telegraph Co., Ltd., Marconi’s Wireless Telegraph Co., Ltd., and the
Russian Company of Wireless Telegraphy and Telephony of Wthh he
was Managmg Director, his wide experience of men and affairs, and his
hinguistic attainments all furnish guarantees that he will carry out-his new
duties with distinction.

He is a Chevalier of the Order of St. Anne, 3rd degree, and of the
Order of St. Stanislas, 2nd degree with Crossed Swords, and an
Associate Member of the Institution of Electrical Engineers.
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Notes on the Phy51cs of

the Thermionic Valve
By T. G. Perersen.
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(Continued from Februavy Number.)

ExuHaustion METHODS.

HEN discussing Tung-
sten as an emitter for
valve work it was re-
marked that ‘it is
necessary (1) to attain
an exceedingly high de-
gree of vacuum and (2) to maintain
such degree of vacuum” (WIRELESS
WorLp, Jan. 1920). The attainment
of the low degree of pressure necessary
in hard valves, was not, at one
time, an easy matter. Although
gauges on the pumping circuits indi-
cated extremely low pressures, valves
exhausted showed no consistency in
their behaviour. Occasionally it was
found possible to produce a valve in
which the necessary vacuum had been
attained, but which on running in a
circuit as a radio device, rapidly showed
signs of lowered vacuum. This lower-
ing of vacuum frequently rendered such
valves quite useless.-

In the manufacture of the modern
Tungsten filament lamp, for lighting
purposes, satisfactory results may be
obtained when a well-designed mechani-
cal pump is used as the only means of
evacuation. The degree of pressure in
such lamps will often reach as low as
0-000001 mm. of mercury after a run of
a few hundred hours, but it should be
borne in mind that the nickel or other
metal supports are never sufficiently
hot to cause them to throw off vapours,
the heat area being largely confined to
the Tungsten filamment itself. This high
degree of vacuum is therefore due to
absorption of gases by the filament, as
already explained.

Pumps of various designs which had
been used successfully in the manufac-
‘ture of electric lamps completely failed

to produce the high degrees of vacuo
necessary in valves employing a pure
electron discharge. Since the function-
ing of these pumps is, in the main,
dependent upon the diffusion of gases
from the vacuous space into the pump
itself, a limit is reached when the
diffusion outward 1s less than the back
diffusion from the pump. Unless means
are taken to prevent back diffusion
there must always be a limit to the
degree of vacuum obtainable with such
a device.

[For instance, in the Sprengel type of
pump (Fig. 18) columns of mercury are
caused to pass an aperture of the vessel
which is to be exhausted of gases, and
in doing so to carry with them the gases
diffused into their path from this aper-
ture. Apart from the inherent limita-
tions of such a pump mercury vapour
1s liable to diffuse back into the vessel
under treatment, at'a quicker rate than

MERCURY To “BACKING”
INLETS {pump

q
i

Fig. 18

TO VESSEL TO BE
EXHAUSTED

THROUGH WHICH
MERCURY FALLS
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the gases diffuse outwards. In addition,
this pump is extremely slow in opera-
tion and much auxiliary gear is required.

The Gaede mercury diffusion pump,
although of greater speed, and capable
of giving higher degrees of vacuo, has
yet an inherent weak point which
makes itunsuitable for use 1n evacuating
valves. Instead of a continual suc-
cession of small columns of mercury,
a blast of mercury vapour is caused to
pass the aperture of the vessel. The
width of the aperture, however, is
accurately calculated from Gaede's
theory that the maximum speed of the
pump is reached when the aperture
width is equal to the mean free path of
the gases tending to diffuse back into
the vacuous space. Whilst the blast
of mercury vapour is very effective in
carrying away the outward diffused
gases (i.¢., those leaving the vessel to
be exhausted), the vapour atoms will
not all necessarily have vertical velocity
components, but some will be moving
towards the walls of the pump, and on
striking that comparatively cold surface
will condense. The heat thus generated
will, however, be sufficient to cause
some of them tore-evaporate as quickly
as they condense. On becoming free
once more they are just as likely to
diffuse out through the aperture against
those gases leaving the vacuous vessel.
An attempt has been made to show this
in Fig. 19.

Tue LaxeMuir CoNDENSATION Pump.®

In designing his condensation pump
Langmuir was aware of this limitation,
and sought to remove it by the careful
design of the flare of the vapour blast
funnel, and the dimensions of the
aperture, but mainly by cooling at the
desired points. The universal usage,
at the present time, in respect of pumps
embodying the water-cooling device as
suggested by Langmuir, is sufficient
evidence that he has been highly suc-
cessful in his efforts at eliminating the
defects of the mercury vapour pump
as investigated by Gaede. Some idea
of the operation of this pump will be

* « Physical Review,” July, 1916.

MERCURY VAPOUR
BLAST

/

VESSEL
UNDERGOING
EXHAUSTION

«— REGION OF
CONDENSED
MERCURY
VAPQUR

-
Fig. 19.

grasped from the following. In Fig. 20
are depicted a Langmuir Condensation
Pump, the liquid-air trap and a trans-
mitting valve, with the voltage sources
for filament and anode. The mercury
at the base of the pump is heated ex-
ternally, with the result that a blast of
vapour is forced up towards the de-
flector D. Owing to the flare of the
funrel the blast increases in intensity in
its upward motion. On hitting the
deflector the blast is sent downwards,
and outwards against the water-cooled
sides of the pump. Owing to the cur-
vature of the deflector the majority of
mercury vapour atoms will travel down-
wards, carrying with them the gases
diffusing from the valve. Those atoms
which have a transverse direction of
movement will condense, and since the
sides are water-cooled, re-evaporation
will not take place, but the condensed
mercury will return to the reservoir at
the bottom of the pump. In this respect
the condensation pump is much superior
to the Gaede diffusion pump, in which,
as has already been explained, re-
evaporation does take place, with the
consequent back diffusion and the limit-
ation in degree of vacuum obtainable.
The gas brought down by the ver-
tical blast will now be carried off by
the backing pump working at A. The
vapour blast increases in intensity as it
nears the bottom and, owing to the
constriction at this point, is caused to
come under the influence of the con-
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Fig. 20.

denser and thus falls back into the
reservoir, ready for further cycles of
evaporation and condensation.

There is, therefore, no theoretical
lower limit to which this pump can
exhaust, as the flow of diffused gas
into the pump from the vacuous vessel
is always greater than that tending to
diffuse back. Pressures as low as
10~% bar (1 bar = approximately .one-
thousandth of a millimetre of mercury
pressure) have been obtained by means
of this form of pump ; the measurement
was, however, recorded on a gauge of
special design introduced by A. W.
Hull.

Tre McLEeop Gauce.

Gauges reading as low as 10~ bar
are not, however, absolutely necessary
in practice, the McLeod gauge being
robust and. quite adequate to indicate
the degree of vacuum at which gas-free-
ing of the electrodes may be commenced.

A simplified diagram of a McLeod
gauge is shown in Fig. 21. When it is
desired to ascertain the pressure arrived
at during pumping, the movable reser-
voir of mercury is lifted up, thus forcing
the mercury up both C and B. The
level in C will be higher than that in
B, since the gases in the former are

practically unconfined, whereas those
in B are compressed by reason of the
tube’s sealed end.” The difference of
these heights is a measure of the
pressure in C. The volume of the
gases in B is measured by the gradua-
tions along it. The total volume of A
and the tube B above the point of
junction with C is also known. If this

TO VACUQUS
SPACE

MERCURY HEICHT
OF WHICH CAN
BE ALTERED AT
wiLL

MOVABLE RESERVOIR OF MERCURY

JE TN
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volume be represented by V, the volume
of the gas confined in B by v, and
the pressure indicated by the difference
in level of C and B by P, then the
pressure in millimetres of mercury, of
the vacuous space to be measured is
given by

p= Pv

A%

In practice such a calculation is not
made, but a scale is attached from
which a rough indication may be ob-
tained, or the pressure is read directly
in millimetres of mercury.

Liguip AIr.
Returning to the consideration of
Fig. 20 it will be noticed that

between the valve and the condensa-
tion pump a liquid-air trap inter-
venes. In " this trap any mercury
vapour that may have diffused back
from the pump will be brought to such
a low temperature as to make the
pressure due to its presence a negligible
quantity. For instance, if it be sup-
posed that the inner sutface of the trap
has a temperature of —180¢ C (the
temperature at which liquid air com-
mences toboil) then the pressure due
to the mercury will be 28 x 10~%
millimetres of mercury, a negligible
quantity.

The use of liquid air is very neces-
sary, for, if the temperature be not
lower than, say, — 40° C, although
mercury freezes at this point the
pressure it exerts is equivalent to
*0000023 millimetres of mercury, which
may not be a value to be ignored.

ELEcTRONiC BoMBARDMENT aS A GaAs-
FREEING PROCESS.

It will be noted that in Fig. 20
there are shown means of heating the
filament and of maintaining the anode
at a high potential with respect to the
filament. Although great care be taken
to render gas-free the units comprising
the electrodes and their supports before
inserting them in the bulb, much re-
mains to be done by reason of imperfect
gas-freeing in the first place, and the
absorption of gases by these com:

ponents during the .time after gas-
freeing and before evacuation. The
method employed to effect final elimina-
tion of gases from the metal parts is
that of electronic bombardment.

In practice the anode is maintained
at a high potential with respect to the
filament throughout the process of ex-
haustion. This may be done either by
means of an alternating or a direct
voltage. Of the two the latter is more
desirable and is easily obtained by
using a high voltage transformer in
conjunction with valve rectifiers, in
which case it is necessary to connect
the rectifier in one leg of the trans-
former secondary in such a way that
one side of its filament is connected to
the anode of the valve to be exhausted,
thus maintaining this electrode at a
high positive potential.

As will be obvious later, it is im-
perative that the filament of the valve
to be pumped be kept dull. In the
event of the high wvoltage available
being insufficient, the bombardment
may be assisted by the application of a
positive potential on the grid, as shown
in the figure.

When the McLeod gauge indicates
a sufficiently high degree of vacuum,
the filaments are brightened up and a
blue fluorescence is produced through-
out the bulb and down the circuit
tubes. Simultaneously the anode be-
comes reddened, although this may not
be apparent until the filament is dulled
again. The process of alternately
brightening and dulling the filament,
with periods for cooling the anode, is
employed until little or no fluorescence
results.

This phenomenon of electronic bom-
bardment, which manifests itself by
the blue glow and by the reddening of
the anode, puts a severe strain on the
filament. During the periods in which
the filament is dull the number ~of
electrons hitting the anode is insuf-
ficient, in spite of their velocity, to heat

it up to any appreciable extent. When,

however, the emission is increased suf-
ficiently, heat is produced on the plate
by the bombardment of its surface by
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the stream of cathode rays caused by
the strong electric field. Provided the
heat - produced is great enough, gases
occluded in the eiectrode (s.., held
within the metal or on its surface) will
be released and drawn away by the
continuous action of the pump. Some
of the gases come within the path of
the cathode rays from the filament and
are in consequence split up or ionized.
An immediate result is the release of
additional electrons and the formation
of positive ions of molecular dimensions.
These additional electrons then assist
in the bombardment of the anode,
whilst the positive ions, attracted by
the high negative potential, bombard
the filament.

Now the filament is already at a
considerable temperature (approaching
that of its melting point), and coupled
with the fact that it is fragile; the bom-
bardment is very liable to disintegrate
it, if allowed to become excessive.

In practice great care is required in
this process, for much previous good
workmanship may be spoilt by an un-
necessarily long or too severe a period
of bombardment.

It has been stated that it is impera-
tive to keep the filament dull through-
out the early stages of exhaustion. It
will be obvious that if the bombard-
ment is commenced when too much
gas remains, the positive bombardment
of the filament will be so great as to
completely destroy that electrode.

If it ever becomes possible to pro-
duce the original emission by other’than
thermal means, such as photo-electric
methods, the cathode might be robust
enough to withstand this bombardment.
The stage will then have been reached
when much higher anode voltages may
be safely used.

Minor ExHausTioN DETAILS.

In the case of small receiving valves
it is possible to arrange that a number
may be simultaneously gas-freed by the
process outlined. This method con-
siderably reduces the -total time of
exhaustion. With this type of valve
difficulties are encountered during bom-
bardment because of the close proximity

MARCH, 1920

of the electrodes, the static pull caused
by the high potential on the plate
frequently bemg sufficient to bow the
filament to such a degree as to force it
into contact with the grid. Assuming
that the grid had been previously con-
nected to the filament externally (z.e. it
had zero difference of potential with
respect to it), the screening effect now
becomes entirely destroyed, and in con-
sequence an excessive current flows
through the valve—with disastrous
results.

The total period of exhaustion, in
spite of a lengthy bombardment does
not in the case of small receiving valves
usually exceed two hours. Further, as
many as twelve valves may be ex-
hausted simultaneously, so that this
brings down the length of time for each
valve to be exhausted, to ten minutes.

The larger variety have usually to be
exhausted singly or, at the most, in
pairs, and take from 3 to 5 hours in the
exhaustion operation, even when a
rapid pump is used.

IoN1zaTiON IN VALVES DURING USE as
Rapio DevicEs.

The process of gas - elimination
from the metal parts can, however,
never be absolutely complete, and that
this is so becomes apparent during the
operation of the valve as a radio device.
Especially is this true with respect to
transmitters, where large electronic cur-
rents are present. If, however, keying
arrangements are made which break
and make these large currents, the
danger of ionization is greatly lessened,
since the spaces of time intervening
between and in the Morse characters,
are adequate to preventing undue ac-
cumulation of heat on the anode.

When such interruption is not prac-
ticable the anode may attain a tem-
perature sufficient to release a little
gas, in which case ionization by col-
lision will take place, and if the valve
is not immediately cooled (by dulling
the filament or otherwise decreasing
the flow of electronic current), the
vacuum may be brought so low and
the filament disintegrated so badly, as
to render the valve of no further use.
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ZWEI MIT HILFE DER NEUEN
VERSTARKER ENTDECKTE
ERSHEINUNGEN.

By H. BARKHAUSEN.
Physikalische Zeitschrift, Sept. 1919.

(1) Noises rrom THE 1)JEMAGNETISA-
TION OF IRON.

With the recently developed vacuum
tube amplitiers it is easily possible to
obtain a current amplification of 10,000
which is equivalent to an energy ampli-
fication of 100,000,000. By means of
these instruments small changes in elec-
tric or magnetic fields which would
otherwise escape our notice can be made
perceptible.  One can regard their help
as being that of a new type of electrical
microscope which magnifies things ten
thousand times. Quite recently Scholtky
has shown that, by using enormous am-
plification the electrons of a vacuum tube
can be heard in their flight as the cur-
rent executes spontaneous variations in
accordance with the laws of the kinetic
theory of gases.

A similar phenomenon has been dis-
covered by the writer and Herr Dr.
Tuczek in the case of iron. It has
been found that iron produces a
“noise” on  being  demagnetised.
When the magneto-motive force is
altered the molecular magnets settle
down rapidly in their new positions and
in so doing generate in a surrounding coil
irregular electrical impulses which can
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be heard as a noise in- the telephone.
Fig. | shows the simple experimental
arrangement employed. The iron core
E is surrounded by a coil S of 25 mm.
diameter and 300 turns. The ends of
the coil are connected to a telephone
through an amplifier. By moving the
horse-shoe magnet M and so altering
the induction the noises in the tele-
phone can be produced.

It has been found that the thicker
the iron core the weaker is the noise
produced. For example a core 20mm.
thick gives no sound at all. From a
great number of experiments it has also
been found that the softer the iron the
greater is the intensity of the noise.
Hard steel gives hardly any effect while
the noise with soft iron is particularly
marked. It is desirable that many fur-
ther and more detailed experiments
should be performed on this subject as
it seems probable that there is some con-
nection between this phenomenon and
the action of the Marconi magnetic
detector.

(2) MusIiCAL SOUNDS FROM THE

EarTH.

During the war amplifiers were used
on both sides of the front for the inter-
ception of enemy telephone messages.
The telephone currents were detected
partly by electromagnetic induction and
partly by means of the stray earth cur-
rents which escaped from the telephone
wires at points of defective insulation.
Although these currents are extremely
feeble the enormous ampification
available could be utilised to make them
audible.  The listening circuit nor-
mally used is shown in Fig. 2. The
two earth electrodes A and B which
are usually 100 metres apart are led
through an amplifier to the telephone
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AMPLIFIER

A B
Fig. 2.

T.  Waith such a circuit a most remark-
able piping note is heard at times. At
the front operators usually refer to

these noises as “ flying grenades.” It

1s difhcult to imitate the sound by a
word but the spoken word * piou ”
gives a slight idea of what is heard.
Physically the note appears to be that
due to an oscillation of practlcally con-
stant amplitude but of quickly varying
fxequencv, the frequencv at the begin-
ning of the sound being the highest
audible and dropping rapidly to the
deepest audible tones. On account of
the properties of the amplifier (design
of telephone, etc.), the note is particu-
larly strong when the frequency is
1,000. The whole phenomenon lasts
about a second.

MARCH, 1920

On many days these earth sounds
were so strong and numerous that or-
dinary interception could not be carried
on at the same time. T'he phenomenon
seems to be correlated ‘with atmospheric
conditions and was particularly notice-
able on the mornings of the warmer
davs of May and June. It differed
completely from the normal atmos-
pheric strays which produce only
crackling or bubbling noises in the
telephones.

The earth electrodes which are
the origin of occasional noises can
scarcely be regarded as the source of
these sounds; neither is it probable that
the effect is due to some meteorological
influence on the deeply buried. earth
wires. Much more likely is the sug-
gestion that the amplifier itself, ener-
gised by a particularly strong atmos-
pheric  generates these oscillations.
But all experiments tried in the labor-
atory to imitate this phenomenon have
so far failed. Various types of elec-
trical impulses and spark flashes have
been tried but with no result. Thus no
complete theorv can be advanced for
the cause of these weak alternating cur-
rents which originate so freelv in the
earth.

THE RADIO RESEARCH BOARD.

The Department of Scientinc and
Industrial Research has appointed a
Radio Research Board to co-ordinate
‘and develop researches in wireless tele-
graphy and telephony, which are at pre-
sent being prosecuted by Government
departments. The Board is composed as
follows : —Chairman, Admiral of the
Fleet, Sir Henry B. Jackson, G.C.B.,

K.C.V.O., F.RS.; Comdr. ]J. 8. Sal-
mond, R.N. (representing the Ad-
miralty); Lt-Col. A. G. T. Cusins,
C.M.G. (War Office); Wing Com-
mander A. D. Warrington Morris,
C.M.G,, O.B.E. (Air Ministry); Mr.
E. H. Shaughnessy, O.B.E (Post
Ofhce), brof. J. E. Petavel; F.R.S., and
Prof. Sir E. Rutherford, F.R.S.

692



HTHHITHATH]

THE AMATEUR POSITION.

O far as the progress of the

Amateur Club movement 1s

concerned matters  improve

steadily month by month. We

have received news of the for-

mation of several new clubs,
shoals of enquiries as to where clubs
exist, and a number of letters intimating
the writers’ willingness to start clubs. We
are gratified, too, to note that the scheme
to form an afliliation of the provincial
clubs with the Wireless Society of Lon-
don is meeting with great success. Un-
der Wireless Club Notes will be found
the definite proposals formulated by the
last-named Society.

Professor E. W. Marchant, 1).8¢.,
in his address as Chairman of the Liver-
pool Sub-centre of the LE.E. on J.nuary
19th, said: “ ... ... of all the branches
of this problem the one which Liver-
pool people must fully appreciate is
Wireless T'elegraphy.” “ Liverpool is
a centre which lends itself particularly
well to the study of wireless problems,
and it is hoped that the activities of re-
search in this direction will be consider-
able.”” Now the Liverpool Wireless
Association Is trying to resume its acti-
vities, and we hope Liverpool amateurs
will_rally round the Secretary, Mr. S.
Frith, 6, Cambridge Road, Crossley,
and assist him to make the Association
worthy of Liverpool.

3 2 *

WIRELESS SIMPLIFIED.

An article entitled ““ Wireless and the
Press,” which appeared in T/e News-
paper World of January 3rd, describes
what appears to be the last word in wire-
less receivers and X-stoppers.  After
stating the times at which news is trans-

UV

Stray Waves
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mitted by certain stations, the article
proceeds to explain that: “Contact is
established with these stations at the
above hours by bringing a switch into
contact with a metal stud representing
the wavelength of the particular station,
whilst the rotation of a knob eliminates
undesirable noises.”

s 2 P

MESSAGES FROM MARS.

When the pure journalism is separ-
ated from certain recent articles in the
daily press the fact emerges that Sena-
tore Marconi is about to prosecute some
researches in wireless phenomena which
are observable on wavelengths of the or-
der of hundreds of miles. Apparently
signals have been heard on wavelengths
much greater than any emploved by
known stations, and are deemed to merit
investigation. The signals may be
mere x’s. or they may represent deliber-
ate attempts at signalling from another
planet. In the present state of our
knowledge one is at a loss to express an
opinion on this question, especially as it
brings up others, such as whether intelli-
gent beings exist on Mars, and whether
their intelligence has developed along
the same lines as our own.

The following letter from Mr. Mar-
coni appears in the Electrician of Jan.
30th : —

Sir,—1I desire to protest-against the in-
terpretation that appears to have been put
upon statements which I have made at in-
tervals during the last few years with
regard to the possible sources of what
are being termed ‘ mysterious messages
from the unknown.” Wireless mes-
sages are transmitted through the ether
by the agency of electromagnetic waves
of definite lengths which can be ad-
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justed, and in order to receive such mes-
sages the receivers should be tuned to the
paxtlculax wavelength that is being used
for transmission.

At times signals are received which
are apparently due to electromagnetic
waves of great length (up to hundreds
of miles), and these signals are not of the
same character as those commonly
called “ X’s " or “ strays.” Occasionally
such signals can be imagined to cor-
respond to the Morse signals for certain
letters, and these signals occur at all sea-
sons and irregularly.

The sources of such signals are un-
‘’known. ‘They may be in the atmo-
sphere or outside it, and due to electrical
disturbances. If outside the atmosphere,
they may aris¢ in any point of inter-
planetary space, possibly in the sun,
where it is well known that electr lC'll
disturbances occur.

Obviously, since the planet Mars is
situated somewhere near in interplane-
tary space, the source of such signals
mlght be on it or on any other planet.
There is NOTHING, however, to show
that this is the case, nor must any pure]y
fanciful speculanons of mine be inter-
preted to mean that I have asserted hav-
ing received any intelligible or unintelli-
gible messages from Mars or from any
other point in space outside the earth.

Iam, etc.,
G. MARCONI.

London, Jan. 28th.

% Be *

THE EFFECT OF GASES ON
THE EMISSION OF ELEC-
TRONS FROM HEATED
FILAMENTS.

La Nature of January 10th last
contains an interesting article which
deals incidentally with the intimate re-
lation between the electronic emission
from heated filaments and the chemical
activity of the filament.

The writer states that the emission of
electrons from a filament is generally
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lowered by the formation on the fila-
ment of a layer of gas when traces of
the particular gas are present.

He proceeds to say that experience
shows that with tungsten in all cases
where it has been employed with a
chemically inert gas, the emission of
electrons by the heated filament was
not modified or choked, whilst in cases
of gases which combine with tungsten
this emission was diminished, and that
it is reasonable to conclude from this
that this action is due to the gase-
ous layer on the filament.  According
to the writer of the article, the layers
have a thickness of one molecule, rarely
of two or more.

In Archiv fiir Elektrotechnik, July
24, 1919, M. Abraham deals in an in-
terestmg manner with the effect on
radiation of compound antennz. Two
aerials, erected In close proximity,
radiating synchronously, and having
their capacity to earth mainly concen-
trated in the horizontal portions, will
require.'an amount of energy to main-
tain them in oscillation greater than the
sum of the amounts required for each
individually, as each aerial will induce
currents in the other. This increase of
energy results in increased radiation,
through the superposition of the two
fields, but it vanishes when the oscilla-
tions of the two aerials are displaced in
chase by a quarter of a period.

T'he Interaction between the aerials
affects; of course, the radiation resist-
ance of each and also the frequencies
of the respective antenna currents.

By wusing, at a given distance, a
secondary aerial, excited only by the n-
fluence of the main transmitting aerial
(and tuned to the same frequency) a
complete shadow is thrown by the for-
mer and the radiation i1s at the same
time increased in the opposxte direction
by a kind of mirror action.

A secondary antenna may also be
used in a receiving station to screen the
main antenna from .certain radiations.
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"HE readers of the WIRE-

LEss WorLD will have seen

In various newspapers an

account of a demonstration

conducted between Chelms-
ford and Shelford (Cambridge), in
which the station at Shelford rang an
-ordinary electric bell and exploded
small mines at Chelmsford, by means
of special wireless signals.

Some ships carry only one operator
and he cannot spend anything like
twenty-four hours per diem *“listen-
ing in” on the offchance of hearing a
distress call,, and if such a call is made
during his “ watch below ” it goes un-
heard by his ship.

To amend this state of affairs, and
to make certain that distress calls would
not pass unheeded, a little while ago
the Research Laboratory of Marconi’s
Wireless Telegraph Company was in-
structed to carry out certain experiments
on distant control. It was desired to be
able to ring a bell at a distance by means
of Wireless Telegraphy, and the object
underlying the investigation was to con-
tribute to the greater safety of life at sea.

The predetermined signal is a series
of dots regularly transmitted at the rate
of 180 per minute. This number was
chosen as being not too fast for the
operator to count and time, and as too
slow to be interfered with by ordinary
transmissions.

The first thing was to make a relay
which would respond only to the pre-
determined signal, and which could be
operated by the change in current pro-
duced by the reception of such a signal.
‘The change in current with the valves
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in use in the receiver was never more
than half a milliampere.

Many relays were made, and tried
out, and for various reasons were re-
jected. The final design is as shown
in Fig. 1, and in construction is not un-
like the ordinary moving needle gal-
vanometer. In brief the description is
as follows :—Two rectangular hollow
formers each wound with many hun-
dreds of turns of very fine wire are
placed one above the other on a. brass
base, the windings being connected in
series, and the free ends being taken to
two insulated terminals in the base. In
the rectangular orifice of the coils
swings a small ring magnet, pivoted at
its-centre and supported in jewelled
bearings which are carried by two verti-
cal brass pillars screwed to the base. The
pivot also carries a small circular phos-
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phor-bronze spring, one end of which
is attached to a brass collet on the pivor,
the other end being soldered to a ton-
gued brass washer clamped to one of the
brass pillars. This tongued washer
serves the same purpose as the zero ad-
justment on an indicating Instrument.
By twisting it about its centre the po-
sition of the magnet can be altered
and the best working position obtainel.
Besides these two details the pivot has
fixed at right angles to itself a fine:plati-
num-tipped steel arm. This arm is one
pole of a switch and is connected by

way of the brass pillar, spring,
and pivot, to the base of the instru-
ment. The other pole of the switch 15

a small piece of hard carbon, fixed to
one end of a strip of flexible copper, the
other end of which is supported on a
small pillar and connected to a terminal
insulated from the base. A glass front
is provided in the case of the instrument,
so that the action can be inspected from
without, and the whole case screws
down on to the brass base, rendering
the interior dust-proof. Two gauze-
capped leaden tubes containing a drying
agent will be seen in Fig. 1. The whole
instrument is swung in gimbals.

By adjusting the length of the phos-
phor-bronze spring it is possible to ar-
range that the wheel magnet, pivot, and
arm oscillate at the rate of 180 com-
plete periods per minute.

The resistance of the coils and the
current available are sufficient to prevent
a single dash, or series of mixed dots and
dashes, such as are received in an ordin-
ary telegraphic communication from
swinging the moving system far enough
to cause the two contacts of the tiny
switch to touch. It is only by the
regularly-delivered impulses arriving at
the right moment that the swing can be
built up from zero to full, and contact
established.

Some trouble was experienced with

MARCH, 1920

this tiny switch. In the original model
both contacts were made of platinum and
sometimes they did not strike with suf-
ficient force to make good contact at the
first time. To overcome this fault Dr.
Fleming’s Patent No. 1125644 of 1918
was emploved. The modified connec-
tions of this patent are as shown in Fig.
2. In Fig. 2, Pt is a contact of platinum

PG
[] |
K L ]

J-II:% qj

Fig. 2.

or other noble metal, C is a hard car-
bon contact, K a condenser, [, an in-
ductance, 1" an instrument which it is
desired to operate by the battery B on
closing the switch Pt. C. The battery
charges the condenser, and when the
switch closes the condenser discharges
through the inductance and oscillations
pass across the points Pt C and improves
the contact at those points.

‘I'he point next to be considered was
an arrangement for permanently closing
the alarm circuit once the contact had
been struck, and the instrument shown
in Fig.-3 was designed.

This instrument consists of two coils
with soft iron cores mounted on a soft
iron plate, forming an electromagnet.

Fig. 3.
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Above these coils is placed a soft iron
armature connected with a flat steel
spring at one end to a brass standard,
the other end being free. At the free
end is carried a small insulator, which,
when the electromagnet is energised,
will depress a short platinum-tipped
steel spring on to a similar one; also_at
a little distance from the free end is fixed
a manipulating ‘key contact which can
strike a similar one situated immediately
beneath it.

The action is as follows:—The
platinum-carbon switch of the receiv-
ing relay, is connected in series with
a twenty-four volt battery and the coils
of this electromagnet; the two platinum-
tipped steel springs are connected in
parallel "with the platinum-carbon
switch. When this switch makes con-
tact the electromagnet is energised and
the armature is drawn down and closes
the switch formed by the two steel
springs.  This switch being closed
and in parallel with the first switch the
magnet will remain energised, and
the armature depressed, until the battery
is switched off. Fig. 4 shows these
connections. Neglecting the resistance
of the connections, it will be seen that
as long as the electromagnet is energised
there will be a P.ID. of about twentv-
four volts at its terminals. The alarm
bell, which is an ordinary high-power
bell working off twenty-four ~volts is
connected in parallel with the electro-

RECEIVING
‘ RELAY CONTACTS

T

T T |
=i
f

|

magnet, and so long as the latter is
energised the bell will ring.

The adopted automatic transmitter is
as shown in Fig. 5. The instrument
consists of two Iron-cored coils mounted
on a yoke, the whole forming an elec-
tromagnet.  Between the poles of this
magnet swings a heavy brass ring with.
a soft iron diametric bar. To the shaft
carrying the ring are attached a spiral
steel spring, like a clock spring, and a
light flexible steel arm tipped with plati-
num. Below this arm is a small platinum
contact, supported by a helical spring
contained in a tube. The free end of the

clock spring is clamped to a projection
on the wheel of a worm gear, and a
handle is provided on the screw of this
gear, so that the distance of travel be-
tween the moving contact on the shaft,
and the spring-supported contact, can be
varied. The variation of this travel
controls the period of the transmitter,
and it is found that the shorter the tra-
vel the shorter the period. Three ter-
minals are brought through the base and
the whole instrument is mounted in
gimbals.
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Fig. 6.

For transmission a series circuit is
made comprising a twenty-four volt bat-
tery, the coils and contacts of the trans-
mitter, and the coils of the instrument
shown in Fig. 8; a small tapping key is
connected in parallel with the trans-
mitter contacts. To start the instru-
ment this key is pressed and immediately
released. By thus closing the circuit
the electromagnets of both instruments
are energised and the iron bar of the
wheel swings towards the magnet. The
circuit being broken and the magnet de-
magnetised the wheel is urged by the
clock spring past its position of rest, and
on until the contacts of the transmitter
touch; attraction starts again and the
circuit is again broken, and so the cycle
of events is repeated as long as the bat-

Each

tery is switched on. time the
wheel transmitter is energised the elec-
tromagnet shown in Fig. 3 is energised,
the armature is drawn down, and the
heavy key contacts meet. These contacts
are in parallel with those of the mani-
pulating key of the ship set, so provided
that the generator is running, spark-
ing occurs at every striking of the con-
tacts. By means of a watch and the
worm gear previously referred to, the
operator can adjust the frequency of his
signal to a nicety, and when once this
is adjusted it is unlikely to vary.

Fig. 6 shows the complete diagram
of connections from the last valve of the
receiver to the contacts of the mani-
pulating kev.
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- How to make a Telephone -

E Transformer =

g By A. D. KenT. =

:_——: Here, at last. is the article for whickh so many amatenrs have asked. ;

SO TR LTI IE
T is a common practice when through bad insulation in their tele-
using a crystal as a detector to phores.

employ telephones having a re-

sistance of the order of 3,000

to 4,000 each. The reason of
this is, that in order to increase to a maxi-
mum the magnetomotive force of the
telephone field coils, the latter are
wound with as many turns of wire as is
possible. Therefore, the finest copper
wire is used. This means that the
telephones will have a very high resist-
ance—about 8,000w; this does not
matter very much, however, considering
that the resistance of the crystal at its
most sensitive point is about 10,000w.
It is therefore obviously inefficient to use
low resistance telephones of about 150w
in a circuit which already has a resistance
of at least 10,0000.

For the benefit of amateurs who only
possess low resistance telephones and to
whom the purchase of high resistance
telephones is a big item, and also of
amateurs who are in doubt as to which
to buy—high or low resistance tele-
phones—I intend to describe the simple
construction of a telephone transformer
—the use of which in conjunction with
low resistance telephones will give re-
sults equivalent to those obtained with
high resistance telephones.

Apart from any other considerations,
the use of a telephone transformer in a
valve receiver circuit is most essential,
for the telephones are then well insulated
from all the other circuits. Amatéurs
who possess valve receivers will doubt-
less have experienced the troubles caused

CONSTRUCTION OF
TELEPHONE TRANSFORMER.

To commence building the trans-
former the following materials will be
required :—6 ozs. No. 30 single silk
covered copper wire, 3 ozs. No. 44
single silk covered copper wire, 6 ozs.
No. 24 soft iron wire, bare, 2 pieces of
hard wood, 21/ x 2/ x /" 4 brass ter-
minals and nuts, insulating tape, waxed
paper, parafin wax and 12" of rubber
valve tubing.

T'o build up the core, cut the iron
wire up into sufhcient 3!/ lengths to
make up a circular iron core ¥ in dia-
meter, which must be firmly bound with
insulating tape. The tape will serve
the double purpose of securing the wire
and insulating the secondary winding
from the core.

The two pieces of wood we will use
as the two flanges or cheeks of the bob-
bin, and to mount the terminals upon.

qu 1 shows quite clearly the method
of mounting and fixing the core into the
wood, preparatory to winding. The
No. 30, or thick winding, we will call
the secondary and will wind it direct om
to the iron core which we have insulated.
Proceed as follows : —Drill a small hole
in the wood cheek just above the core,
large enough to allow the wire with a
few inches of valve rubber on it to go
through . "T'his wire can be secuied to
one terminal; but before proceeding to
wind bind the first turn on to. the core

699



THE WIRELESS WORLD

- i
wid

.
R

with cotton in order to take the strain off
the wire connections. Winding can
new proceed, care being taken to wind
evenly and not to damage the insulation
of the wire as it is guided through the
tingers. It will be found easiest to wind
over the bobbin, 7.e.,, turn the trans-
former bobbin clockwise, feeding the
wire through finger and thumb, the reel
of wire being mounted on a spindle and
free to turn, not too easily, between
yourself and the transformer bobbin,

Fig. 1.
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face upon which to commence winding
again. Proceed to wind as in the case
of the secondary, taking every precaution
to protect the insulation of the wire dur-
ing the process, as with these fine wires
the insulation is easily rubbed off. Fasten
the two ends of the wires to the remain-
mg two terminals and mark them P.
The transformer now being complete,
heat up some parathn wax until it is just
liquid. Immerse the transformer in it
and leave it for half an hour, keeping the

@

N

W27

The completed Tranformer

When the end of the layer is reached
commence another layer winding from
right to left and so on, always winding
in the same direction until the 6 ozs. of
wire are used up. The last turn should
be tied off with cotton and the end, in-
sulated with rubber tube, should be
brought through the wood cheek and
secured to a terminal.

The two terminals should now be
marked 8.  Before winding the prim-
ary wire on, wrap a few turns of waxed
paper, not more than three, round the
secondary. This will serve as insula-
tion and also to give a fresh even sur-

wax just liquid. If the transformer is
taken out at the end of this period and
left to drain, all the superfluous wax will
drain out, although the windings will
retain sufhcient to protect the insulation
from damp. To finish the transformer
off neatly, wrap several layers of waxed
paper round the primarv and wrap one
layer of bookbinder’s cloth over all to
complete. The resistance of the windings
should be approximately : —Primary,
4,500w; secondary, 60w. The primary
should be connected in the crystal cir-
cuit of the receiver, and the secondary
connected direct to the telephones.
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Notes on the Desigh and Construc-
tion of Valve Amplifiers

By JoHN ScoTT-TAGGART.
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IV.—RESISTANCE AMPLIFIERS.

YHE third general class of
amplifiers embraces those
in which the coupling be-
tween successive valves is
obtained by means of non-
inductive resistances.  This class of
receiver has been previously described
by the Author*, but some additional
remarks here will not be out of place.

A simple two-valve circuit employ-
ing a resistance coupling is shown in
Fig. 15. Incoming oscillations vary
the potential of the grid G, whose

*]. Scott-Taggart. ** The use of Impedance
Capacity and Resistance Couplings in High-
Frequency Amplifiers,”’ WIRELESS WORLD,
February, 1919.

normal value -is made slightly negative
by means of the potentiometer B,.
This will help to ensure that the first
vacuum tube will act purely ‘as an
amplifier of the oscillations. A resis-
tance R,, which should be devoid of
capacity or inductance is connected in
the plate-circuit of the first tube.
This resistance should be of the order
of about 80,000 ohms when valves of
the French or “ R ” type are used.
The resistance R, is usually made more
or less equal to the: resistance of the
valve across filament and plate. The
resistance may be made by using suit-
able high resistance material, making
connection to a strip of paper over

1
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Fig. 15.
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which a pencil has been rubbed, or by
other suitable means.  Such resist-
ances, however, do not usually give as
good results as the commercial article.

An electron current will normally
flow from the filament I, to the plate

P,, through R, wviz the plate battery

H, back to the filament F, which is
heated through a rheostat R, by pre-
ferably a six-volt accumulator B,
which also heats the filament of the
second vacuum tube.

Since an electron current is flowing
through R, from Z to Y, it will be
clear that Z will b2 negative with res-
pect to Y. Since the resistance R,
is high, there will be a considerable
voltage drop across it. Consequently,
we need a higher voltage plate battery
H than in ordinary valve circuits.
From 8o volts to 150 volts is suitable.

To explain the action of the resist-
ance amplifier, let us consider that
with a plate battery H of 100 volts, the
current in the P, plate circuit is 0-§
milliampere.  The resistance’ of the
plate circuit is consequently 100
divided by 0.0005 which equals 200,000
ohms. Since R, is 80,000 ohms, the
resistance of the valve under these con-
ditions will be 120,000 ohms.

Since a current of 0-§5 milliampere is
flowing through R, the potential across
R, is 000005 x 80,000=40 volts and
this acts in such a way that Z is nega-
tive. The potential of P, will ob-
viously be +60 volts. Thus we see
that while Z is — 40 volts with respect
to Y yet the opposing and greater
potential of H makes the potential of
Z — 40+ 100 or + 60 volts with res-
pect to the .filaments.

Now let us imagine that a half
oscillation has made G, positive with
respect to F,. The current through
R, increases.  Consequently the po-
tential across R, increases and Z
becomes still more negative with res-

value.
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pect to Y and this potential of Z with
respect to the filaments may fall from
+40 volts to say, +39 volts. The
potential of Z and also- P, has thus
become relatively negative to the
extent of I volt.

In the circuit shown, we communi-
cate these voltage changes across the
plate circuit of the first valve to the
grid G, of the second. ‘This may be
done by connecting a small condenser
C, of about 00005 mfd. between Z
and G,. If Z were connected directly
to G, the potential of G, would nor-
mally ‘be +40 volts, a most unsuitable
By using C,, however, the
potential of G, is in the mneigh-
bourhood of zero volts. The conden-
ser C,, however, will allow of pulsat-
ing or alternating E.M.F.s to pass
through it.  Consequently when the
potential of Z suddenly changes from
+40 to +39 volts, the grid G, ac-
quires a momentary potential of —1
volt which will decrease the plate cur-
rent of the second valve. A negative
half cycle applied to G, would decrease
the plate current of the first valve and
so increase the resistance of the valve.
The current through R, will decrease
and so the potential across it.  The
potential of Z with respect to Y will
now be, say, — 39 volts instead of —40.
The potential of Z with respect to the
filaments will be— 39+ 100= + 61 volts.
The potential of Z has thus become
positive with respect to F,. This
momentary increase will make G,
positive with respect to F, and the
plate current of the second valve will
tend to increase.

In this manner oscillations mayv be
passed on from valve to valve, each
valve increasing the amplification.
The last valve (the second in this case)
may be made to act as a detector, and
telephones included in its plate circuit.
In the circuit under consideration a
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CONSTRUCTION OF VALVE AMPLIFIERS

high resistance R, of about § million
ohms (megohms) is converted as shown.
This leak prevents the accumulation of a
negative charge on G,.

Fig. 16 shows a four valve receiver.
The first three valves are intended to
operate as amplifiers of the oscillations
and consequently it is preferable to
give their grids a slightly negative
potential. This has been accomplished
by inserting a resistance R as shown.
This resistance may have a value of
about 1 to 1.5 ohms and ensures that
all the three first .grids will have a
negative potential. This potential, it
will be noted, acts through the 5§ meg-
ohm grid leaks since the grid current
is negligible and consequently there is
“no voltage drop across these resistances.
The last valve acts as a detector and
might, if desired, have a separate fila-
ment rheostat.

Increased amplification is obtainable
on these circuits by employing retro-
action. It has been stated that when
the first grid is momentarily positive,
the first plate becomes relatively nega-
tive, the second grid negative, the
second plate positive, and so on. If

now we connect a very small conden-

ser between the first grid and one of
the subsequent plates which possesses
the same potential sign at the same

moment retroactive amplification will
take place. This condenser is prefer-
ably variable and should have a
capacity of about 0-00005 mfd.

Retroaction may be obtained by
making connections between any two
points which have the same potential
sign. Thus, the condenser might be
connected across the grid of the
second vacuum tube and the plate of
the third or fifth tube. It is usually
preferable to obtain the desired retro-
action by making the coupling between
two plates of similar sign, such as the
1st and 3rd, 1st and Sth, 2nd and 4th,
and so on.

If the degree of retroaction be suffi-
ciently increased, the circuits will
oscillate of their own accord at a fre-
quency which may be varied by adjust-
ing the aerial condenser. The ampli-
fier may then be used as a continuous-
wave receiver.

In place of a coupling condenser,
a high resistance of about 10 megohms
has been suggested, but the retroaction
is not then conveniently variable.

An important advantage of resistance
amplifiers over iron-core. amplifiers, is
that they are quieter in action. This
15 due to the fact that the small grid
condensers offer a high resistance . to
the low-frequency  varations and

ri
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Fig. 16.

Four-valve Resistance Amplifier.
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Fig. 17. Impedance Amplifier.

irregularities of plate curent which
usually produce the noises. © On the
other hand, they readily allow high-
frequency potentials to be transmitted
through them.

Resistance amplifiers wre most effi-
cient on wave-lengths lower than 600
metres.  This is because there is al-
ways a certain unavoidable capacity
acting in shunt to the plate circuit
resistances.  High-frequency current
will prefer to pass across this capacity
than through the resistance.  The
effective impedance offered by the plate
circuit resistance is decreased and the
degree to which it is decreased will
depend on the capacity and on the
frequency of incoming signals. The
greater the frequency the less will be
the resistance of the capacity and the
less the total impedance.  Conse-
quently, resistance amplifiers are not
usually very efficient on short wave-
lengths.

In place of non-inductive resist-

ances, impedance coils have been used.
Coils made by winding about 400 yds.
of fine wire on an iron core may be
used in place of the resistances. These
amplifiers are more suitable for low
wave-lengths since the impedance of
such iron core coils increases with the
frequency. The efficiency of such an
amplifier would, however, vary accord-
ing to the wave-length since the im-
pedance depends on the frequency and
the efficiency on the impedance. Fig.
17 shows such an impedance amplifier.

Since the Authorities have now made
a preliminary announcement with re-
gard to amateur licences we hope very
shortly to give practical dimensions and
details of some valve receiving circuits.
We would particularly draw the atten-
tion of the amateur to the fact that it is
necessary to obtain special permission
from the Postmaster-General before in-
stalling or using any receiving circuits
involving the use of three-electrode
valves.

TO APPEAR SHORTLY.

A valuable article on A.C. work in connection with Triode
Circuits, by Mr. R. C. CLINKER, of the Wireless Society of |

London.
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METEOROLOGICAL
programme is circulated
three times daily (at 8.1
am., 915 am. and
8.15 p-m., all GMT)
by the Air Ministry Wircless Station
(GFA). situated at the top of
India House, in Kingsway, Lon-
don. It is transmitted by the C.W. system
on a wavelength of 1,400 metres. We
are now able to publish particulars of the
special code used for this programme, to
enable those of our readers who may wish
to intercept it, to transcribe the messages
received. The programme consists of a
précis of meteorological reports received
by the Air Ministry Station from all parts
of the country.

We had the pleasure recently of visit-
ing the station referred to above and
shown in the illustration. It is the main
control station of the Air Ministry and is
used chiefly for the collection and dis-
semination of aviation meteorological re-
ports and for controlling the British aerial
service, both R.A.F. and commercial.

The installation includes two con-
tinuous wave transmitters, one of which,
possessing a useful wireless range of 400
miles, is employed for transmitting all
messages to places in the British Isles;
and the other, of higher power, with a
useful range of approximately 1,500
miles, is employed for comrhunication
with Paris, Brussels; Norway and Hol-
land and many other places.

The observations which are trans-
mmitted at the times mentioned above, are
made at 10 am., 7.0 am, and 6.0

p.m. (G.M.'T.) respectively.

The message is arranged in two parts,

AR I|I|llllII|IlllllllHlllllllllllllll_'-

The Amateur’s Guide to the Aether =

WEATHER REPORTS FROM THE AIR MINISTRY.
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the first part consisting of weather infor-
mation from the following stations : —

101 Leywick

195 Stornoway
199 Bilacksod Point
182 Malin Head

150 Dungeness
174 Holyhead
162 Portland
110 Aberdeen

192 Valentia 118 Tynemouth
166 Scilly 136 Yarmouth
The identification number of each

Station is followed by two groups of five
figures which are arranged thus:—
BBBDD FwBbb, and have the following

‘significance : —

BBB—Barometer in* millibars and tenths.
The initial g or 10 is omitted.

DD—Direction of wind in points {(02—NNE
16—S, etc.).

F—Force of wind on Beaufort Scale.
(See Code 1.) not m.p.h.

w—Present weather in international code.
(See Code IL.).

B—Charactenistic of barometric tendency
(See Code I11.).

bb—Amount of barometric tendency during
the previous 3 hours. (50 added for
fall).

"The first and second parts of the mes-
sage are divided by one group of four
Xs.

"I'he second part of the message con-
sists of upper wind information from as
many as possible of the following sta-
tions : —

Scotland, N., 107, Houton Bay.

Scotland, N.E., 109, Longside or 113, Fife-
ness.

Scotland E., 115, East Fortune, or 117, St.
Abbs Head, or 119, Cramlington.

England, N.E., 123, Flamborough Head, or
125, Howden, or 131, Cranwell.

England, E., 135 Yarmouth or 137 Pulham, or
141 Orfordness, or 143 Felixstowe.

England, S.E., 147, Grain, or 149, Capel, or
151, Polegate,
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Midland Counties, 173, Turnhill, or 139, Bed-
Sford.

Southern  Counties,
Stonehenge.

153, ‘Calshot; or - 1355;

Channel, 161, Portland, or 163, Plymouth.
England, S.W. 165, Mullion.
S. Wales, 169 Pembrolke.

England, N.W. & N. Wales, 175, Anglesey,
or 177, Barrow.

Scotland, S.W., 179, Luce Bay, or 181, In-
chinnan.

N., 183, Malin Head.
Ireland, E., 184, Baldonnel.
Ireland, S.W., 191, Beerhaven, or 192, Valen-
cia, or 189, Queenstown.
The identification number of each
Station is followed by two groups of five

Ireland,
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figures arranged thus HDDVV and will
have the following significance : —

H—Height.
DD—Wind direction in point (02—NNE 16—
S., etc.).

VV—Wind speed in miles per hour.

The first of these groups gives the
wind direction and speed at either one or
two thousand feet, the height being in-
dicated by the first figure of the group.

The second group gives the wind
direction and speed at a height between
three and ten thousand feet, the height
being indicated by the first figure of the
group. T'en thousand feet is indicated
by the figure 0.

Photo.

Photo Press.

Some of the apparatus at the Aiv Ministyy Wireless Station.
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AMATEUR’S GUIDE TO THE AETHER

CODE 1. CODE II.
l\ieaufurt " Miles per Metres per o—Blue Sky.
Number, hour. second. i 1
o Less than 1 Less than 0.3 ) = oy
1 — 3 0.3— 1.5, 2—Sky % cloudy.
2 g: 7 1.6— 3.3 3—Sky # cloudy.
3 12 34— 54 e (]l et
3 13—18 55— 7.9 4 Sl\)'/ oom.[)lefely. overcast.
5 19—24 8.0—10.7 5—Rain falling.
6 25—31 10.8—13.8 6—Snow falling.
7 32—38 13.9~17.1 ’ Mi
8 39—46 17.2—20.7 7—Mist
9 47—54 20.8—24.4 8—Fog.
Wind Force above g i5 sent as g. g—Thunder.
CODE 1I1I.
o—Steady. 6—Steady, then falling.
1—Unsteady. v—Falling, now steady
2—Rising. 8—Rising, now steady or falling.
3—Failing. 9—Storm indications; sudden rise with

-4—Falling, then rising.
5—Steady, then rising.

marked change of wind and weather.

THE NEW VOLUME.

HE eighth volume of THE

WIRELESS WoRLD, which

commences in April; will

bear in its general appear-

ance and within its pages
many signs that the prevailing spirit of
reconstruction has not passed unheeded
over the pioneer wireless magazine of
the British Empire.

The most far-reaching improvement
which will be effected 1s that the
magazine will appear fortnightly in-
stead of monthly, a change which, we
are convinced, will meet with the unani-
mous approval of our readers. By this
means we shall eliminate to a large ex-
tent the disabilities under which a
monthly publication labours.

In its new form the WIRELESS
WorLp will contain 36 literary pages
and will be issued at sixpence per copy. -

The policy of the magazine remains
unaltered in its general aims, though its
scope will be extended in certain direc-
tions. First, about policy. The latter
can be defined in two words,—instruc-
tion and information  As regards the

first, special features will be introduced.
For beginners in the study of radio
work there will be a complete article in
every issue, giving ‘instruction in the
principles underlying radio-communica-
tion and the apparatus by which this is
effected. Although each article will be
complete in itself, its position in the series
will be carefully arranged beforehand
and with a view to rendering the
student’s conceptions orderly and co-
herent. Another regular feature will be
a series of complete articles by Mr. Philip
R. Coursey, B.Sc.,, AM.LE.E., dealing
with various radio topics and written in a
manner similar to that known as the
“ popular lecture style,” so that they
may be made the bases of popular lec-
tures, the demand for which is increas-
ing every month.

For more advanced students we shall
continue to publish technical articles by
experts in various branches of radio
work. Most of these articles will be
specially commissioned—a  procedure
which will ensure that the magazine
will keep abreast of the march of pro-
gress. The Digest of Radio Literature,
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always a popular feature, will be made
more useful than ever by an increase in
the number of articles covered in each
issue, whilst the Book Reviews will] as
before, deal promptly with all new books
relating to wireless or allied subjects.

Our Questions and Answers Section,
always full to overflowing, will be en-
larged and made of greater interest to
all readers by the inclusion of the ques-
tions to which the answers refer.

The important position which the
amateur wireless community has at-
tained, and the increasing number and
activity of the Wireless Clubs point to
the need for an Amateur Wireless
magazine especially devoted to the in-
struction of novices and to the needs of
private experimenters and clubs in re-
spect to the construction of apparatus
and the design of installations. These
functions will be exercised by the
WiRELESS WORLD, which has always
endeavoured to forward the aims and
interests of amateurs. As the official
organ of that influential body, the Wire-
less Society of London, we shall publish
verbatim reports of its proceedings,
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which means that many lmportant and
original papers will appear in our pages,
together with discussions of the same
by front-rank radio workers. A gene-
rous amount of space will be allotted to
reports and notices of all the other
Wireless Clubs, including those of other
countries.

An entirely new feature of the
magazine will be the inauguration of an
Exchange and Mart Section, the advan-
tages of which scarcely require descrip-
tion.

Finally, our pollcy 1s to give our read-
ers the fullest possible information about
the world of wireless, its personalmes,
its progress all over the world, its com-
mercial aspects and the general trend of
thought, research and development. It
is impossible to overlook the importance
of wireless as used in conjunction with
aviation, and we have, therefore, ar-
ranged to publish regularly every six
weeks an article dealing with the pro-
gress of commercial aircraft wireless, so
that the completed volume will contain a
record of the year’s development of this
phase of the art.

COMPETITION FOR COMMERCIAL WIRELESS OPERATORS

Names of Prize Winners

The competition which started in our Sep-
tember issue was an attempt to stimulate the
powers of observation of Wireless Tele-
graphists, and, at the same time, to gather
data which might prove useful in the resolu-
tion of the various outstanding problems of
@ther-wave phenomena. We hoped that the
generous prizes offered and the manifold oppor-
tunities for observation enjoyed by operators
would result in a large number of entries, but
the number of competitors was not large. Per-
haps the chief reasons for this are that many
sea-going operators in distant parts of the
world failed to learn about the competition and
many others, on large passenger ships, were
too busy about their wireless duties to be able
to make regular observations. Not one
attempt has been received from shore opera-
tors. The names of the prize-winners are as
follow :

1st prize, T'welve Guineas, Mr. J. Wil-
liamson, 114, Duke Street, Leith.

2nd prize, Six Guineas, Mr. J. Cunning-

ham, 35, Liverpool Street, Wal-
worth S.E.17.

Consolation prize of Books, Mr. E. A.
Payne, “ Hill Crest,” Honywood
Road, Colchester.

Consolation prize of Books, Mr. C. H.
Beckway, 44, Blandford Road,

Beckenham, Kent.

The other two consolation prizes have not
been awarded because in no other instances
were the papers submitted considered to con-
tribute anything useful to the present stock of
knowledge.
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FRENCH NAVAL COASTAL
WIRELESS STATIONS.

N Admiralty Notice to
Mariners (92 of 1920)
states that the French
Naval coastal wireless Sta-
tions established in France
and Algeria are no longer to be used for
commercial services; only the Stations
under the administration of the Post,
Telegraphs and Telephones will be
used for this purpose; these Stations are
as follows—
Boulogne—Ostrohove.
Havre—Bleville.
Quessant (Ushant).
Bordeaux—1Le Bousoat.
Marseilles—Jetée.
Cros de Cagnes (Nice).
Bonifacio.
Port de ’Eau.

The Direction-finding Station Barre
de I’Adour (Bayonne) can, however, be
used for local commercial services by
vessels bound to or from Bayonne.

The French Naval direction-finding
Stations will remain at the disposal of
merchant vessels of all nationalities; this
service will not incur any charge.

In Tunis, Morocco, and the French
colonies the Naval wireless Stations will
continue to be available for commercial
services. In-Tunis, however, merchant
vessels should for preference use Cape
Bon Station; Sidi Abdullah Station will
only intérvene in case of difficulty in
communicating with Cape Bon Station.

The Naval Stations ¢an still be utilised
by the Allied warships desiring to com-
municate with the French Naval Autho-
rities; they will follow the Inter-Allied
procedure in force.

THE STEADY MARCH OF
WIRELESS.

A wireless telephone equipment is
being " installed by the Public Service
Company of Northern Illinois at its Blue
Island and Joliet Stations, which Stations
are 25 miles apart. The telephones will
have a range of about 100 miles, and
will safeguard communication in the
event of the wire lines being for any rea-
son put out of commission.

We understand that a wireless tele-
phone system throughout the northern

- territory of Manitoba, to bring it into

touch with the cities of the West, is
recommended by the Commissioner.
Direction-finding Stations are to be
employed by the Marconi Company on
an airway route for the purpose of
demonstrating the use of wireless tele-
phony in aerial navigation.  Successful
experiments in wireless telephony have
also been carried out by that Company
between Chelmsford and a station 20
miles east of Amsterdam, with portable

-sets_that can be carried on mules.

A demand for telephonic communi-
cation in British Columbia has arisen as
a result of recent.gold discoveries in the
Yukon, and a Yukon member of the
Overseas Club has asked the Overseas
T'rade Bureau to put him in touch with
a firm which can supply wireless tele-
phone sets capable of connecting Daw-
son with a camp 200 miles away.

From Pittsburg comes the interesting
news that 400 owners of wireless tele-
phones in that part of the United States
enjoy concerts nightly by means of their

Instruments.

According to the Liverpool Courier
of December 31st last, the U.S.
Government is being asked by the
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Admiralty for a report on a new phase
of wireless telephony, which it is claimed
will make it possible to focus radio mes-
sages sent out, as well as to attract and
compel them to travel in close vicinity
to the attracting wire. It is stated that
Major-General George O. Squier, Chief
Signal Officer of the United States
Army, has perfected a system permitting
ten or more telephone conversations to
be transmitted simultaneously.

A proposal has been mooted to erect
a wireless station on the coast of British
Columbia, having a range of 6,000 miles,
which would establish direct wireless
communication with the Orient.

With the gradual return of normal
conditions, many fresh wireless “links”
are being forged. In the near future,
the following services, amongst others,
will be opened :

United States—Gt.  Britain  (ter-
minal stations at Belmar, New Jersey,
and Carnarvon; Wales).

United States—France (terminal sta-
tions at Tuckerton, New Jersey, and,
probably, Bordeaux).

United States—Scandinavia (terminal
stations at Marion, New Jersey, and
Stavanger, Norway).

A direct wireless service between
North and South America is also under
constderation.

It is announced from Rotterdam that
Messrs. L. Smit & Co.’s wireless station
at Maassluis has been re-opened.

The Uruguayan Legislative Cham-
bers have been recommended by the
Uruguayan Council of Administration to
authorise the Department of Wireless
Telegraphy to contract for a loan of
$200,000 (Uruguayan gold) to enable
improvements and extensions to be
effected in the wireless services.

According to the Electrician, it is
announced that the Italian Government,
having found the wireless service be-
tween Carnarvon and Rome more
efficient than others; has instructed its
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delegation in Paris to adopt the Carnar-
von-Rome route for all its important

messages.
* * *

GALE WARNINGS BY
WIRELESS.
The Admiralty has decided to institute
a wireless service of gale warnings for
ships at sea. The warning will be issued
by various British coast stations when
the strength of the wind is expected to
reach or exceed 40 miles per hour, and
will probably take the following form :
(example): “ Gale probable from S.W.
and W, Irish Sea and Bristol Channel.”
*

»* *
WIRELESS DIRECTION-
FINDING.

An extremely interesting and instruc-
tive paper on Radio Direction and Posi-
tion Finding, was read by Capt. H. J.
Round before a meeting of the Institu-
tion of Electrical Engineers held at the
Institution of Civil Engineers, on Jan.
14th. "Captain Round dwelt on the
history and the improvement during the
War of Direction-Finding by Wizeless.

* * *

BRITISH SHIPMASTERS’
DINNER.

A dinner open to all British Ship-
masters throughout the Kingdom will be
given at the Adelphi Hotel, Liverpool,
on Wednesday, March 3rd. Tickets,
£1 1s. 0d. each. Obtainable from
Captajn P. O. Griffiths, Superintendent,
Mercantile Marine Office, Canning
Place, Liverpool. It is hoped . that as

many Shipmasters as possible will

attend. b * *

CATALOGUE OF WIRELESS
APPARATUS.

We have received an attractive cata-
logue of standard condensers and wire-
less apparatus manufactured by H. W.
Sullivan, Winchester House, London.
An illustration of each instrument is
given, with its price and particulars of
special features.
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The Proceedings
of the Wireless Society of LLondon

Ordinary General Meeting held in the Lecture Hall of the Institution -
of Civil Engineers, on Thursday, January 2944, 1920.
Mr. A. A. Campbell Swinton, in the Chair.
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The Preszdent, =

HITHI

The SECRETARY having read the Minutes of the last meeting; and these having
been passed and signed as correct, the PRESIDENT called on Mr. R. C. Clinker to

deliver his lecture.
lecturer.

The Caairman (Mr. F. Hope-Jones), with
regard to the scheme for the affiliation of the
provincial and suburban clubs to the Wireless
Society of London, then said :—

Mr. President and Gentlemen,—We sent out
our invitation to fifteen wireless societies—all
that we could hear of—early this month. Of
those, I think I can say there have been no
refusals of our proposals, but from three we
have received no reply. | think the reason
must be attributed to the fact that they have
probably not resumed their activities yet. Five
have definitely accepted our proposals, and the
remainder have asked for more precise in-
formation of what we suggest.

The Committee having gone very carefully
into the whole question of affiliation, have
made certain definite proposals which are now
being formulated to all. In the first place,
the idea is that all members of every affiliated
society shall have a general invitation to our
nionthly meetings, providing themselves, of
course, with a note of identification from
their secretaries. That will mean, 1 hope,
that members of various provincial societies
when they happen to be in town at the date
of our meeting, will be in our audience. Thcn
the affiliation of the society carries with it the
offer of a membership to one of the officials
of ‘that soociety; whether the Secretary, or
Chairman, or President, it is for them to say.
They will make the election themselves, natu-
rally. That member of each society will be-
come a member of the Wireless Society of
London. The inteption is that we have
ready for the disposal of each of the affiliated
societies reprints of all the papers that are
read before us here in London. It is intended
to give a dozen copies of each, and if notice
is given of any further number required they
will be provided at the cost of printing and
paper.

The proposals generally have been wel-
comed, and not least the suggestion that the
societies shall add to their titles, ‘““Affiliated to

This was followed by a discussion and a vote of thanks to the

the Wireless Society of London.”” The great-
est advantage that I think the whole scheme
has to offer is a conference; it is proposed
to hold one every year, making a beginning
next month here in London. It is as-
sumed that we shall not travel from town to
town like the British Association, but that
our conferences, for the present, at any rate,
shall always be held in London ; and it is sug-
gested that the coming month is proper, be-
cause at the end of next month we are over-
due with our Presidential address—which will
be the subject of our next general meeting—
and I am sure you will agree with me there
will be a very fitting opportunity to invite
members or delegates from various provincial
societies to join us on that occasion. The
date ‘has been fixed for Friday, 27th February,
when the President will give us his address
at the Society of Arts, for a nreason which he
will explain to you. It is hoped that the
conference will be called for the same after-
noon, probably in the same building. The
idea is that the invitation to the conference
is absolutely general to any member of an
affiliated provincial society who happens to
be in London. 1 have no doubt many socie-
ties will actually appoint delegates to attend
it.

1 need hardly say we are alive to the desir-
ability of having the very latest information
from the ‘‘powers that be’ with regard to
legislation, and perhaps with regard to slacken-
ing the rules a little bit; but that must be left
to the Committee of the Wireless Society of
London, and cannot very well be discussed in
public.

I ought to add that the fee for affiliation
of each wireless society has been fixed at one
guinea, with an annual subscription of one
guinea. All those who have referred to it
have acoepted it at once as a reasonable re-
quest. [ think that is all that need be said
on the subject of affiliation at the present time.
You will understand I am -only anticipating
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by a post or two the oflicial announcement
that will be communicated to each %f t'he

The Presipent: It only remains for me to
-announce the fact that the next meeting.will
be held on_the 27th February, and that it is
proposed to hold the meeting at eight o’clock
because it is thought that is a more convenient
hour than six o'clock, the time at which the
meeting must -start if held in this building.
It had been intended that the next meeting
should be in this building, but T thought that
probably you would like to have some experi-
ments shown you, especially the reception of
wireless signals from a distance without any
aerial—simply on a coil. Unfortunately this
‘building is very unsuitable for the purpose.
It is entirely framed in iron girders, and ex-
periment has shown that it is very difficult to
get the signals on an inside aerial in this room
at all. If you are going to show things of
that kind to a large audience you want to
get the signals fairly powerful; but with a
three-valve amplifier in this room and a big
coil we could not get anything at all. Outside,
away from the girders, we got the signals at
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onge; but this room is very unsuitable. We

,r\rconsxdered whéther it was possible to apply
societies concerned. i

't the JInstitution of Mechanical Engineers,
which is close here. That is an old building,
‘and not built, I think, in the way this one
is but. unfortunatelv immediately at the back

f it there is a very large building all framed
‘in iron—just’ like this building—and 1 am
afraid that we might there also.have difficulty
in getting strong signals. But the Society
of Arts building was built by the brothers
Adam about 1740, before iron girders were
known ; so I think we are fairly safe in going
there. There is a trouble there—the alternat-
ing current. Some roof experiments I have
-made there show that it is not very conducive
to the desired result; but I think we can get
over that, and it is proposed the meeting shall
be held at the Society of Arts at eight o’clock,
Among other things I have got word from
General Ferrié of the Eiffel Tower that he
will be pleased to do what he did” before in
1914—to send us a special . message, “which I
hope to make audible to you. The meeting
is now adjourned until February 27th.

A PORTABLE SET, AND SOME PROPERTIES OF C.W. CIRCUITS.
By R. C. CLINKER.

There are many members of this
Society who have had a good deal to
do with valves during the last five or six
vears, and who, of course, know a great
deal about them. On the other hand, 1
think there are many members who have
not had the opportunity, and are now
beginning to use them and to learn the
various customs of the valve. I thought
I would make this lecture rather elemen-
tary,—at any rate to the first class, if
they will excuse it,—because very
familiar things may be put in, perhaps,
new ways, and discussion afterwards is
always very helpful.

I propose to do a little demonstration
with this set and" will describe it first.
(Figs. 1 and 2.) It was intended as a
complete unit primarily for obtaining
time signals from Paris, and it combines
all the apparatus in one case. It 1s rather
a dreadful thing, from a wireless point
of view, to put a lot of metal in the

middle of a receiving coil, and it means

a certain amount of damping; but with
these two valves one can get quite good

signals from Paris. The cover is made
movable, and there is a central pivot so
that the whole set can be rotated to ob-
tain the approximate direction of signals.
There is a compass fitted in the cover,
which enables the Jatter to be laid down
in the right direction, and the desired
station can be found by turning the box
round. This set will pick up such
spark stations as Paris; Nauen and
Poldhu; the C.W. stations come out
a good deal better. Fig. 3 is a diagram
of the connections, and there is nothing
unusual about them. The receiving cotl
is wound completely round the inner
frame, and the valve on the left is the

detector. ‘The main tuning condenser
is shown on the left. There is also a
reaction coil, and a transformet
which connects to the amplifying
valve.  The filament battery is shown
on the rightt This set will not

pick up spark stations to any extent un-
less it is oscillating. In other words,
vou do not get the true note, you get the
“scratch”; but for time signals it is quite
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Fig. 1. Portable Receiver, showing pivot on detachable cover.

good. There is no difficulty in getting heard speech. ‘There is a plug for put-
Paris even when there is a fair amount ting the flaments in circuit which can
of disturbance. We have also picked up ‘be seen to the right-hand side of the
wireless telephone signals with it, and centre where the socket for the amplifier

Fig. 2. Portable Receiver on pivot.
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CONNECTIONS OF PORTABLE RECEIVER
i Fig. 3.

is. That plug has a long handle, so that
the box cannot be closed while the fila-
ments are alight. The whole box can
be readily carried.

I will deal first with the action of
waves on a coil receiver such as is used
in this set. If we consider the waves
coming along to such a coil, we have
the electro-static wave vertically, and
the electro-magnetic wave horizontally.
The wave sweeps along from the stations
we are receiving, and cuts first one side
of the coil and then the other, so that
an altérnating electro-motive force is in
duced first in one side of the coil, and
then the other. I have a model here
(Fig. 4) which represents the electro-
magnetic wave advancing. The lower
part (white) represents the wave,
which can be moved horizontally in
guides to represent it passing the receiv-
ing loop. The two white vertical arrows
which rest upon the wave model and are

moved up and down by it as the wave
is moved along, represent the e.m.f.’s. in-
duced in the two sides of the receiving
cotl or loop. These e.m.f.’s are equal and
almost opposed in phase, but not quite,
and it is the ““ not quite ” which allows
us to receive signals. In the illustration
these arrows are shown close together,
representing a narrow loop relative to the
wavelength. The horizontal lines at the
top form a scale for indicating the magni-
tude of the e.m.f.’s. The resultant e.m.f.
in the loop is the algebraic difference be-
tween the e.m.f.’s. induced in the two
sides. Suppose the coil is one foot long,
and the wave five thousand feet long, you
get a difference of phase of 360 degrees
divided by 5,000, or only 0-072 of one
degree. Itis a tribute to the sensitiveness
of the valve that you can detect such an
exceedingly small difference of phase.
Of course, if you make your coil wider
you get a bigger difference of phase
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) 4300 48

Fig. 4. Model shounng action
between the two. This may be shown
on the model by moving the right-hand
arrow into one of the other guides. If you
spread out your coil to a half wavelength
you get as a resultant the full electro-
motive force which is induced in one
side of the coil.

An oscillating set like the one shown
(Figs. 1 and 2) is exceedingly useful for
getting comparative measurements of in-
ductances and capacity, and there is a
method, which we may call the *“ double
click method,” which was referred to in
the discussion on Mr. Scott-Taggart’s
recent paper, and also in the current
issue of the WIRELESS WorLp. It is
an exceedingly good method of compar-
ing inductances and capacities. I have
a diagram here which I think fairly well
explains itself.  (Fig. 5.)  Suppose
we are recelving a station, or have
an oscillating set which is giving a
certain frequency, and also have another
one which we can mistune to a
certain extent and so produce a beat
note as shown on the diagram. I have
marked the diagram in percentages; for
instance a one per cent. increase of L x C

of waves on coil aerial.

means that your frequency has decreased
roughly by one-half per cent., giving 500
vibrations per second; the 1.2 per cent.
corresponds to 600 per sec. That dia-
gram is approximately right; and near
enough for the small changes marked at
the bottom.

Now if you put a coil, which we
will call A, in the neighbourhood of a
circuit B, the effective inductance of B is
modified. I use the term “effective in-
ductance ” in doing this experiment to
show that B behaves as though its ac-
tual inductance were changed. We
have now one set giving a standard;

£
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700
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steady frequency. (The valve circuit
is really a most convenient thing, be-
cause you can start it oscillating, and it
will keep up the same frequency to one
part in ten thousand until you want to
change it.) What I propose to do is to
tune this second set (coil B) exactly
to the bottom of the curve (Fig. 5.)
I am now going to decrease C and
bring the note up approximately
to the top of the line; I will ask you to
assume that the note is somewhere
up on the left-hand side. In the first
place, consider the effect of a short-cir-
cuited coil in the neighbourhood. We
have a certain magnetic flux from the
oscillating coil B, cutting this other one,
A; that produces a current which is
a quarter of a period behind the electro-
motive force. The consequence is that
the currents in A and B are practically
opposite in phase, with the result that the
effective inductance of B is diminished
because the flux passing through it is re-
duced. When this coil is short-circuited
you hear that the inductance is reduced
as the note rises. This shows
that the current in the coll A
is circulating in opposition to the cur-
rent in B.  Supposing now we con-
nect a condenser of not too large a capa-
city to coil A you will notice that the
current in that coil is exactly reversed
from what it was before. The pitch of
the note comes down. When we have
a small capacity connected the current
flows in the same direction as the prim-
ary current; when we short-circuit the
coil we have the currents in opposition;
there is, therefore, a change of half a
period between these two conditions.

There is a very good mechanical
analogy in the reed frequency indicator.
In the slide shown on the screen all the
reeds are vibrating with the same
frequency. Assume that the one which
is in the middle is tuned to 85 cycles a
second. Reed No. 84, which is next, to
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the left, is vibrating also 85 cycles to the
second, lagging behind about 90 degrees
in opposition. On the other hand, the
reed to the right of the vibrating one,
whose natural period is 86 cycles a
second, is forced to vibrate at 85, and in
trying to vibrate faster it advances 90 de-
grees and is a quarter of a period in ad-
vance. Between 84 and 86 therefore
you have a displacement of half a period.
Suppose you look at the instrument
through a stroboscopic disc, you will see
the instantaneous position of all these
reeds. Fig. 6 is a view taken as it
appears through-a stroboscopic disc and
you will notice that Reed No.
85 is in resonance -at the moment.
You are looking at it as it is moving
through the centre position. Reed
No. 84 is displaced a quarter of a period
downwards and 86 a quarter of a period
upwards. You can there see the full dis-
placement as you pass through resonance.

FREQUENCY INDICATOR
70 7‘5 80

85 90 95 108
|

oL

Fig. 6. Frequency Meter, as seen thrvough
stroboscope.

That is a very good analogy of the elec-
trical circuit where, when you pass
through resonance, you get a complete
sweep round of the phase from 90 de-
grees lag to 90 degrees in advance.

This coil A has about -eleven milli-
henries inductance. I start with the, con=
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denser at zero. At present there is no
capacity and no oscillating current in A.
As I increase the capacity I begin to get a
current, which is leading and in phase
with the primary. The result is it is
increasing the inductance of coil B and
the pitch gradually comes down the line
(of Fig. ) to a certain point. As we
approach the tuned position, at a certain
point we get instability, and then the
phase of the current changes right over.
The current is now lagging, the note goes
up beyond the top of the line, and as you
increase the lagging current it comes
down to where it was at the start. If you
decrease the capacity the jump occurs at
a slightly different point. That is what
happens when we tune a separate circuit
to an oscillating valve circuit, and it is
that which is the basis of this method of
comparing inductances and capacities.
We can move away the coil A so that
the points at which these quick changes
occur come very close together, and
between these points you are in exact
tune with your valve circuit. Suppose
we want to measure an inductance or
compare it with coil A, we take our
standard inductance A, connect it with
a condenser, and then couple it so loosely
to an oscillating valve circuit that

the two clicks come together. Re-
peating this experiment with the
unknown inductance we can calcu-

late its value by the reading on the con-

denser. It is a very convenient method,
and gives  very accurate results.
Fig. 7 shows how the current changes
B
[ /"{
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CAPACITY IN COUPLED CIiRCUIT
/202,875

in the circuit. The readings were
taken in a coupled circuit, and
the Fig. shows the current in the
coupled circuit as the condenser is in-
creased from zero upwards. Starting
with point A the capacity is very small|
and the current is leading by 90 degrees;
in other words, it is exactly in phase with
the current in the primary. Starting
with point A we go up the curve always
with a leading current; when we get to
B the circuit is very nearly in tune. This
is a point of instability and the current
drops down to C on another curve. Still
increasing the capacity it goes on towards
D. When we come back, we come up
the lower curve, which is a curve indi-
cating another frequency, on to point E
and back to A. There are thus two fre-
quencies present; those frequencies exist
not together, but separately, but their
values are the same as obtained with two
damped circuits such as in a spark
transmitter. In the spark circuit the two
frequencies occur simultaneously, where-
as with the C.W. circuit they occur

separately; but their values are the same,
and depend on the inductance, capacity
and coupling of the two circuits.

I have one other experiment I think
perhaps will be of interest; it concerns
the leakage off -the grid of a valve. The
arrangement is indicated in Fig. 8, the
grid of the valve being insulated. The
instrument A shows the plate current of
the valve. The grid is insulated, but
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is connected to the variable condenser C,
which is joined between the grid and the

negative terminal of the filament. It~

is rather interesting to notice that in a
valve with the grid insulated the elec-
tron discharge from the filament hits the
grid so that it becomes electrically
charged.  Supposing the condenser C
is put to its full capacity it then
becomes charged up by the elec-
trons. If we make a sudden reduction
in capacity the negative voltage of the
grid is increased, and the plate current
is stopped. I have connected a relay R
and a little lamp which lights up when
the plate current is flowing. When we
discharge the grid with the finger the
plate current starts again. It is curious
to see the effect of radium. Radium
renders the air conducting in its neigh-
bourhoed, and will therefore discharge
an electrically charged body when
brought near the latter. It will be noted
that uninfluenced by the radium the
charge on the grid takes about 5 seconds
to leak away before the plate current
flows again and the indicating lamp lights
up. On approaching the radium to the
metal plate P, the charge takes only one
second to leak away. I do not know
whether I have made the experiment
quite clear. Assuming that the capacity
of the condenser is decreased about 70
times from maximum to zero, the
negative potential of the grid will be
increased 70 times. Hence, if the original
voltage of the grid is minus 1 volt, it
will fall to minus 70 volts. That
is a very considerable potential so that
the plate current goes right down to
zero, and the charge takes some time to
leak off. This forms a good way of
showing that the grid naturally becomes
negative if it is insulated.

DISCUSSION.

The PresIDENT : | am sure we are very much
indebted to Mr. Clinker for coming and show-
ing us these very beautiful experiments and
this very interesting apparatus. I dare say
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that some members will like to ask some
questions and also to discuss the results he
has brought before us. The paper is now
open for discussion.

Professor G. W. O. Howe: Mr. President,
I am sure we are all very much indebted to
Mr. Clinker for showing us these beautiful
experiments and also for explaining them in
such a clear and lucid manner. [ was very
pleased when Mr. Clinker, in opening his re-
marks, said that he was going to explain them
in an elementary manner, and I am sure that
was a very wise thing on his part. [ am afraid
it is a common failing with people who read
papers to fancy that their audience knows
nearly as much about the subjeat as they do
themselves. They usually start too high above
the heads of their audience, and the result
is that the majority of the audience spend
their time in wondering what it is all about.

1 am very interested in this compact, useful
set. 1 had the privilege of seeing the original
model, which was made, I think, by Mr.
Clinker himself, and which he once brought
to my house and with which we picked up
various Continental stations in my study. I
was particularly struck then by the sensitive-
ness of the apparatus, and the ingenious way
in which it was all fitted together into such
a small compass. We are having illustrations
every day of the enormous change that has
been brought into wireless telegraphy by the
three-clectrode valve. All this would have been
impossible, of course, without that instrument.

I was verv much interested in the fact that
Mr. Clinker used a mechanical analogy to ex-
plain leading and lagging currents in an oscil-
latory circuit when its natural frequency
changed from a frequency above that of the
forced oscillation to one below the fo--ed oscil-
lation. I was rather amused at th’., because
you will find a paper of mine read some four
or five years ago before the Institution of Elec-
trical Engineers on the amplitude and phase
of higher harmonics in oscillographs; and
there, where you are dealing with oscillations
of a mechanical system, I think I make it
clearer by an electrical analogy. So, while I
explain the mechanical oscillations of the oscil-
lograph by analogy with the electrical circuit,
Mr. Clinker follows the other method and
seeks to make electrical circuits plainer by
means of a mechanical analogy.

I was interested in the final remark with re-
gard to the method of the double click, where
Mr. Clinker drew attention to the fact that

‘these two frequencies are the same as you get

in ordinary coupled spark circuits. In coupled
spark circuits you get them, as he said, simul-
taneously, with the result that you get lLeats;
whereas in the continuous wave case you either
get the one oscillation or the other. When I
am teaching the subject of the beats in damped
oscillations I usually approach it in a way
not usually found in text books—I published
the method four or five years ago in the Ameri-
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Fig. 9.
can Electrical World. If you have itwo

coupled circuits (Fig. 9a) one a spark gap
circuit and the other a secondary circuit, theng
if instead of assuming that you have a spark
gap in the primary circuit and discharge the
condenser across it, suppose you assume that
you break both circuits for the time being,
charge up both condensers equally and dis-
charge them simultaneously. Then, if these
two circuits are tuned and have equal decre-
ments (most of the treatment in the text-books
assumes they have no decrement at all) they
will osciliate together, and there will be
no transfer of energy from one to the other;
each circuit will oscillate almost as if the other
were not there. In point of fact, because the
current in one coil produces a magnetic flux in
the other, that flux will either be added to or
subtracted from the magnetic flux that would
be in that coil were the first one not there.
Now if you open the circuits again,
charge the condensers in opposite directions

way you can prove the ordinary formulae for
the frequency of the oscillation, because the
magnetic fluxes are added together in circuit
(a) and you have increased the effective induct-
ance from L to L + M—because you have
equal currents in both circuits—and in the
case of circuit (b) you have decreased the effec-
tive inductance of the circuit from L to L — M.
That is exactly what is happening in Mr.
Clinker’s case. He has those two oscillatory
circuits, in one case the magnetic fluxes are
added, in the other they are opposing, and you
get the same two frequencies.

Mr. JouN Scorr-TAGGART : 1 have been very
much interested in the lecture we have just
heard, and especially in the description of a
novel method of measuring the length of con-
tinuous waves by the double click method
which, I believe, Mr. Clinker attributes, to L.
W. Austin. Members, no doubt, are already
familiar with the ordinary type of oscillating
wavemeter, several types of which I devised
early in 1917, and have described in the Wire-
less World (Oct. and Dec., 1917), and the
Electrician (Sept. 5, 1919). By combining
two such oscillating circuits, I devised shortly
afterwards a very sensitive capacity meter
which 1 described in the Wireless Age
(U.S.A.) of Dec., 1918, and more fully in the
Electrician of April 18, 1919. As Mr. Clinker
has described how the double click arrange-
ment may be used to determine capacity and
inductance values, my dewvice may also be of
interest to members.

The meter utilises the beat phenomenon.
(Fig. 10). A circuit B oscillates continuously
at a frequency which may be altered by means
of a variable condenser C,; the circuit includes
a pair of telephones; another circuit A is ar-
ranged which also oscillates continuously at
a frequency determined by the capacity of the
condenser it is desired to test. This circuit
sets up similar oscillations in the first circuit.
There will, therefore, be two superinmposed sets

(Fig. gb) and then simultaneously close of oscillations in the first circuit ; beats will be
both circuits, the two circuits again will produced which when rectified will give a note
oscillate as before without any trans- in the telephones provided its frequency is
fer of energy from one to the other; but here within the audible limits. Now let a stand-
the two currents are in opposition. In that ard condenser C, of known capacity be placed
e = -
Tam
|== Cz,—
Fig. 10.
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in the A circuit. The condenser C, is now
varied until the silent point of the beat note
is obtained. A graduation is now made on
C , corresponding to the capacity of C,. By
substituting various known capacities in place
of C,, the condenser C; may be graduated in
suitable units. Tio measure the capacity of a
given condenser it is only necessary to connect
it in place of C,, tune C, until the silent point
is obtained and then read off the capacity from
C; The device may be used in very many
ways which will occur to members of the So-
ciety. It may also be used to compare induct-
ances by a substitution method. The arrange-
ment is exceedingly accurate, and will detect
the difference in the capacity of a condenser
produced by placing the hand within a few
feet of the condenser whose capacity is being
measured.

Admiral Sir Henry B. Jackson: Mr. Presi-
dent and gentlemen, we have had a very use-
ful discussion of how the experiments were
arranged. [t brings home very forcibly to
one the little troubles that are sometimes ex-
perienced through the position of the receiv-
ing frames. 1 have had very similar experi-
ences to others in experimenting with rather
a big frame ar the Royal Naval College at
Greenwich. There is a good deal of metal
about the building—a metal roof and a good
many radiators. On the ground floor, with
no radiators and very few pipes, I got very
good results; but I moved the frame to the
top floor and got nothing. On the interme-
diate floor I got certain results. For no par-
ticular reason I moved the frame two or three
feet to get a bit of passage round it one day,
and found I got very different results. 1
moved the frame about in an area not much
bigger than this table, and in one place got
very good signals and in another nothing what-
ever. | traced the cause to the radiators and
the iron in the building. This experiment
shows the reason of the failure.

1 think the Lecturer explained very clearly
the difference of phase; I never heard it put
quite so clearly as that. 1 should like him
to state what wavelengths would suit his ap-
paratus best; can he, judging from the
phase difference, say if very short waves would
give the best results? Most of us, I think,
find the long waves rather better on the frames
than the short ones.

Mr. Philip R. Coursey: Mr. President and
gentlemen, Mr. Clinker’s demonstrations this
evening have been very interesting. [ was
particularly interested in his demonstration of
the double click method, as I have used it once
or twice myself, but not very extensively. The
trouble I found sometimes when trying to get
very accurate results was the space between
the two clicks. When the coupling is reduced
sufficiently to bring the clicks really close to-
gether, they become rather too faint to get
sufficiently accurate results. Another method
that has been used is to insert a measuring
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instrument such as a thermal galvanometer
into the oscillating circuit itself—not merely
into the plate circuit of the valve—and thus
to measure the drop in current when the se-
cond circuit is brought into resonance. The
effect can be shown, [ think, most conveniently
when there is an intermediate ooupling be-
tween the oscillating valve, and what in this
case is the secondary circuit—but in which in
the method I am now describing would become
the third circuit. The intermediate coupling
can be made aperiodic, but should preferably:
be tuned, and the thermal galvanometer in-
serted in the.intermediate oircuit. When the
last circuit is coupled up there is a very sharp
drop in the intermediate circuit current, and
the coupling can be reduced until the drop is
made quite small, but still noticeable on the
galvanometer. I am rather inclined to think
that this method will frequeritly give more
accurate results, and will eliminate any dis-
crepancies that may arise from the two clicks
not being coincident.

Mr. L. A. T. Broapwoob: Mr. President
and gentlemen, there is a method where instead
of using the telephone as an indicator you
have a galvanometer in the plate circuit. Then
you merely tune until your galvanometer gives
the greatest reading. This gives the absolute
tune position with considerable accuracy.
When the two circuits are in phase you get
the highest reading. That method was adopted
in the Government heterodyne wavemeters to-
wards the close of the war.

The PresIDENT: If nobody else wishes to
speak I will call upon the author of the paper
to reply to the discussion. I would like first
of all to say myself that I think we are very
much indebted to him. 1 think it is a great
advantage, if I may say so, in a society like
this, that we can have actual expeniments.
After all, this society.is mainly an amateur
body, and I think experiments really appeal
1o most aniateirs more than the drier d:sserta-
tions that one ‘has accompanied by pictures on
the blackboard, and lantern slides. Actual ex—
periments are the most convincing kind of de-
monstration that one can have, and are also
the type of thing that will draw large audiences
such as is present this evening. We are in-
debted very much to Mr. Clinker for the
trouble he has taken in bringing the appara-
tus here and demonstrating it in such a won-
derful way. I would like only to emphasise
what he himself said about the wonderful re-
sults that it is possible now to obtain due to
the three-electrode valve which is really one
of the- most marvellous discoveries in physics
of modern times, and enables us to 1ake cog-
nisance of the almost infinitely small so far as
electrical currents are concerned.

Mr. R. C. Cuinker : With regard to Profes-
sor Howe's remarks, I was much interested in
the demonstration he showed on the hlatk-
board. (Fig. 10.)) That, of course, is the
same case as far as inductance and capaocity
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of the circuits are concerned, as the continuous
wave, except, as he says, that there the two
frequencies—where there are two—take place
simultaneously ; whereas here one can separate
them and get one or other at will. There are
always various ways of explaining a thing; if
you read a book from a man mathematically
inclined, he explains things in symbols. 1
am interested in Professor Howe’s explana-
tions because he gives a pictorial representa-
tion which I can understand. I was much in-
terested in Mr. Scott-Taggart’s remarks; I re-
member reading his papers on measuring in-
ductance and capacity. The fact is that in
experimenting with variable condensers I hap-
pened to notice this click occurring, and it
seemed to me an accurate way of measuring
those quantities. Very likely there are other
methods which would give, perhaps, as great
accuracy. On the other hand, in view of Mr.
Coursey’s remarks, 1 have generally found it
possible to get the clicks so close together that
in some cases the mere twisting of the spindle
of the condenser is enough to throw it from
one to the other with a quite sharp click.
Some valves gives a sharper click than others.
if the click is not sharp enough I have found
that closing up the coupling of the anode cnil
is enough to make the click quite sharp. With
regard to the remarks of Admiral Jackson, as
to what wavelengths these sets were suitable
for, a coil like this has a great many ¢urns of
fine wire and it is not possible to get much
below two thousand metres. The idea in mak-
ing it was primarily to pick up Paris; conse-

quently two thousand was the minimum we
tried for. One of the sets shown goes up to
7,700 metres, whereas the other has a smaller
condenser and only goes up to 4,500 metres. I
have another which goes up to 10,000 metres,
and with that you can get other long-
wave stations. There is just one other
very interesting effect one gets with valve
circuits which reminds me of the running in
parallel of two alternators. If you couple
two alternators to the same bus-bars they
will pull into step. You get very much the
same effect with two valve sets if you bring
them together. 1 can show you that.
(Demonstrating). One of these sets is oscil-
lating with a wavelength of about 4,000 metres.
If we start the other and gradually bring the
two circuits closer together, when we get to a
certain coupling vou will notice that the hetero-
dyne note absolutely disappears; the two cir-
cuits pull into synchronism and oscillate to-
gether. The action is to raise the frequency
of the one and to lower that of the othe;s,
so that at a certain coupling they pull together.
I do not think there was any other ques-
tion to answer, and I thank you very much
for your kind attention.

The Presipent: I will ask you to pass a
very hearty vote of thanks to Mr. Clinker for
a most interesting paper and the beautiful ex-
periments he has shown us. (Applause). 1
have to announce that the fourteen gentlemen
whose names have been circulated have all

‘been elected members of the sociecy.

WIRELESS CLUB NOTES.

THE WIRELESS SoCIETY oF Lonpon,

With reference to the affiliation sug-
gestion made by this Society the follow-
ing are the definite proposals now put

forward : —

(1) That an affiliated Club should pay 41
1s. od. per annum as subscription and 41
1s. od. entrance fee.

(2) That such a Club should adopt as sub-
title, ‘‘Aftiliated with the Wireless Society
of London.”

(3) That affiliated clubs should name each
year, say, in January, one member (probably

. the President or Hon. Sec.), who will be during
the year a member of the Wireless Society of
London, and to whom all notices, etc., of the
Society will be sent.

(4) That each affiliated club shall receive
twelve free reprints of the Wireless Society’s
monthly lectures and as many more as re-
quired at cost price plus postage.

(5) That members of affiliated clubs be in-
vited to attend meetings of the W.S. of L.
when in London, a letter of introduction

being given from the Hon. Secretary of the
provincial or suburban club.

(6) That an annual conference or conven-.
tion be held in London, all members of pro-
vincial or suburban clubs being invited.

Hon. Sec., Mr. H. L. McMichael,
32, Quex Road, West Hampstead,
N.W.

* * *

THeE MANCHESTER WIRELESS CLUB.
(Affiliated with the Wireless Society
of London.)

A new buzzer circuit has been in-
stalled at the Club Rooms, 335, Oxford
Road, Manchester. ‘There are 8 notes
each of different frequency and by
means of switches jamming can be intro-
duced on any of the 5 circuits. The
arrangement was designed and wired by

two of the members.
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The first lecture was given on Wed-
nesday, January 2lst; by Mr. C. V.
Morris. “A talk on Wireless Receivers”
was the subject, and great interest was
shown by the members, who took
part in a discussion after the lecture.

A prize of two guineas and a valve
has been offered for the best paper on
“ Wireless Telephony.” All members
are eligible to-compete.

It has been decided to install an ex-
perimental receiving set at the Club’s
Headquarters. Members have offered
to supply the necessary instruments.

New members will be welcomed and
special interest is taken in the beginner.
All communications to be addressed to
the Hon. Secretary, Mr. J. C. A. Reid,
16, Hawthorn Avenue, Monton, Eccles.

* * *

THE DErRBY WIRELESS CLUB.

(Affiliated with the Wireless Society of
London).

The following programme of meet-
ings and papers has been arranged. All
meetings will be held at 7.30 p.m.; in
Room 24, Technical College, Derby,
unless otherwise notified.

Wednesday,: February 25.—To discuss the
Club Station. Members are invited to con-
tribute items of Apparatus.

Wednesday, March 1o.—Electrical Instru.
ments and their Calibration. Mr. A. Domleo.

Wednesday, March 24.—Wireless Telephony,
with demonstration. Mr. E. S. Huson.

Wednesday, April 7.—Electrical Apparatus
in the Submarine Service. Mr. R. Huson.

Wednesday, April 21.—Loop Aerials. Mr.
J. Lowe. Wavemeters. Mr. S. G. Taylor.

Wednesday, May 5.—Inductance and Capa-
city. Mr. A. N. Mclnnes, B.A.

Wednesday, May 19.—Speech Amplification,
with Experiments.

Wednesday, June 2.—Electric Clocks. Capt.
W. Bemrose.

NoTICE.

Mr. S. G. Taylor has kindly agreed
to act as Hon. Secretary and Treasurer
during the period February 15—April
1, and it is requested that all correspond-
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ence be addressed to him at St. Mary’s
Gate, Derby.
W. Bemrosrk, Hon. Secretary and
Treasurer, Littleover Hill; Derby.
#* * #*

NortH MiIbpLESEX WIRELESS CLUB.
(Afftiated with the Wireless Society of
London).

The 31st meeting of the Club was
held at Shaftesbury Hall, Bowes Park,
on January 28th; the President, Mr.
A. G. Arthur, being in the Chair.

After the Secretary had read out a
letter received from the Wireless Society
of London regarding afhliation, the Pre-
sident said that a few words of apprecia-
tion were due to Mr. Gartland for his
work as head of the Working Commit-
tee for erecting the aerial.

An attempt was made to receive sig-
nals, but owing to the temporary nature
of the wiring, and the instruments being
incomplete, little success resulted.

It is confidently anticipated that by
the time of the next meeting on the 11th
February a complete set of receiving in-
struments loaned by the Secretary will
be available. Full particulars may be
obtained from the Hon. Secretary, E. M.
Savage, ‘ Nithsdale,” Eversley Park
Road, Winchmore Hill; N.21.

¥ * *

THE BurToN WIRELESS CLUB.

On Jan. 21st a lecture on “ Capacity
and Condensers ” was delivered by Mr.
A. J. Selby, Mr. A. Chapman presiding.
Mr. Smith, in the absence of the Secre-
tary, stated that a letter had been
received from the Wireless Society of
London regarding affiliation. The ques-
tion of the provision of buzzers for
Morse practice was raised, and Mr.
Wright offered to present the Club with
one, while Mr. Batt volunteered to lend
one. Mr. Chapman said that the arrange-
ments for the installation of a horn,
for use when time signals were being
received from Paris; would not be much
further delayed.
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A meeting of the Club was
held .on Wednesday, February 4th,
Mr. A. Chapman (Vice-President), pre-
siding.

The Hon. Secretary (Mr. R. Rose)
read a letter received from the Hon. Sec.
of the Wireless Society of London, dated
Jan. 26th, regarding affiliation. The
Club decided at a previous meeting to
become affiliated with the London
Society, and the Members were unani-
mously in agreement with the proposals
set forth in Mr. McMichael’s letter.

It was reported that the necessary
sanction having been received, a Valve
Set had now been installed at the Club
Headquarters.

Mr. A. J. Selby explained in detail
the construction of an amateur wireless
set, giving a practical demonstration.

The members were instructed in the
Morse Code, and concluded a very in-
teresting evening with Buzzer practice.

The meeting held on Feb. 4th was
well attended. Six new members were
elected, making a total membership of
thirty-six. It was decided that the fol-
lowing programme should be adopted :
7.0 p.m. to 7.30 p.m., Buzzer practice;
7.30 p.m. to 8.30 p.m. lecture (Techni-
cal); 8.30 p.m. .to 9.30 p.m., Buzzer
practice and discussion.

Hon. Sec., Mr. R. Rose, 214, Bel-
vedere Road, Burton-on-Trent.

* * *
T'HE SouTHPORT WIRELESS EXPERI-
MENTAL SOCIETY.
(A fhliated with the Wireless Society of
London.)

The President (Mr. E. R. W. Field)
invited. the members and their friends to
a Social at the Drill Hall, Manchester
Road, on Jan. 27th. The guests, about
60 in number, were received by the
President and Mr. P. H. Christian.

The President, after welcoming the
guests, gave an outline of the methods
in which the Society proposed to work.
He pointed out that it had been formed

for thé purpose of studying more deeply
the subject of wireless telegraphy. It
was not an ordinary “tapping club,” but,
as the title denoted, a wireless experi-
mental club. They were out for good
work, and would assist the Government
and police authorities in - preventing
itlicit wireless telegraphy. The appara-
tus they saw that evening was some
which had -been entirely constructed
from odds and ends in the possession of
members of the club, and they com-
pared very favourably with many of
the manufactured articles.

Messrs. J. Wainwright (Formby),
Diggle, Lomas, Henshaw, F. Stansfield,
and Christian showed and described the
various exhibits to the guests.. ‘There
were about 80 exhibits of members’
apparatus, including loading coils, loose
couplers, detectors, switches, different
makes of telephones, a large assortment
of crystals used in the reception of
wireless telegrams and wave meters.

At the close of the exhibition, a con-
cert was held, songs being contributed
by Mrs. Lomas, Mr. Cooper, Mr.
Christian, and Mr. Knock.

At the conclusion of the entertain-

‘ment, Councillor Ball said he was highly

gratified that such a society had been
formed in Southport. It showed there
was a desire by the younger of the
population to study science. He would
far rather encourage a number of peo-
ple who were so engaged than he would
a multitude of people who were given
over to pursuits not of the same nature,
and which were not so interesting and
so helpful to the general public.  He
mentioned that he had been the hon.
radiographer at the Infirmary 25 years,
and in dealing with the X Rays he
was working at the other end of the
spectrum. He wished the Society every
success.

Mr. Christian announced that Coun-
cillor Ball had promised to give a lec-
ture to the Society.
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Hon. Sec. (pro tem.); Mr. F. J. S.
Stanstield, 107, Eastbank Street, South-
port.

% * *
THE THrReg Towns WIRELESS
CLuB.

Jan. ith. The Hon. Secretary in the
Chair. The Chairman, Mr. J. Jer-
ritt, read a paper entitled “ The Elemen-
tary Principles of Wireless Telephony,”
which had been communicated by Mr.
E. Blakey, AMIEE. A vote of
thanks was passed by the members.

Jan. 14tk Mr. J. Jerritt in the
Chair. Mr. Voss (late R.F.C.) lectured
on ““ Various Wireless Systems and their
eficiency.” ‘The Marconi, Poulsen,
Lepel systems, and Goldschmidt’s alter-
nator were considered. It was stated
that the Marconi C.W. system is very
efficient.

Jan. 21st. Mr. J. Jerritt in the
Chair.  Mr. W. Rose (Hon. Sec.) lec-
tured on ““T'elephony and the Use of the
Selenium Cell in that connection.” A
number of interesting diagrams were
shown. After the lecture and discussion
the question of affiliation with the Wire-
less Society of London was considercd.
It was decided to hold the matter in
abeyance.

Jan. 28th. Mr. J. Jerritt in the
Chair. Mr. Lock described the con-
struction of a condenser from simple
materials.

Visitors or intending members, please
apply to Mr. W. Rose, 7, Brandreth
Road, Compton, Plymouth.

* * &
THE BIirMmINGHAM WIRELESS
ASSOCIATION.

The first post-war meeting of the
Birmingham Wireless Association will
be held on Wednesday, March 10th, at
7.30 p.m. in Room 21 at the Birming-
ham and Midland Institute.  All old
members and others interested are in-
vited to attend.
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Many will no doubt remember that
this association was incorporated in the
Scientific Society shortly before the war,
but very little was done before all ex-
perimenting was prohibited. Now, how-
ever, it is proposed to resume activities;
the aerial has been erected and the in-
struments released from Post Office cus-
tody.

Will those intending to be present at
the meeting on March 10th kindly ad-
vise the Hon. Secretary, J. C. Watkins,
215, Alexander Road, Acocks Green,
Birmingham.

THE LEICESTERSHIRE Rapio
SocIETY.

A meeting of this Society was held on
February 6th at the Turkey Café, the
President, E. Masters, Esq., occupy-
ing the Chair. There was a record
attendance—upwards of 30 members
being present. The speaker, Major A. L.
Harris, R.E., was introduced by the
Chairman, who expressed the pleasure
the members had in welcoming one of
the oldest of those who were associated
with the old Wireless Association of
pre-war days.  Major Harris, in reply-
ing, said that he was delighted to find,
on his return from service overseas,
that the old Society had been resuscitated
and also to see that it was a real live
Society. Major Harris then proceeded
to give an account of the part wireless
had played during the recent war—in
the Army.

Some interesting specimens of various
apparatus were shown to the members
and proved immensely interesting to all.

Following Major Harris’ speech, an
animated discussion took place, the
speaker answering questions put to him
by the members.

The next meeting was fixed for Fri-
day, March 12th.

Anyone desirous of becoming a mem-
ber of the Leicestershire Radio Society
should communicate with the Hon. Sec.,
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W. J. Rowlatt, 7, Highfield Street,
Leicester.
* e *

Grascow & District Rapro CLus.
(Affiliated with the Wireless Society of
London.)

At a meeting of the Club held at 30,
Gordon Street, Glasgow, on Wednesday,
4th February, it was decided that the
subscription be fixed at 25. 6d. per annum,
and that the Club become affiliated with
the Wireless Society of London. There-
after Mr. Adcock gave a most interest-
ing lecture on * Directional Wire-
less,” and Mr. Dewar, on behalf of the
North British Wireless Schools, offered
the entire use of a room at 206, Bath
Street, as a Club Room, with occasional
use of an excellent Lecture Room. This
kind offer was gratefully accepted, and
the new room will be used at the next
meeting of the Club, on March 3rd.

At this meeting a lecture on Valves
will be given by Mr. Snodgrass, and it
is hoped that members will keep this
night free.

Meanwhile will any readers who wish
to join the Club communicate with Mr.
R. A. Law, 7, Queen’s Gardens,
Glasgow ?

* * ¥*
BrigaTON RADIO SOCIETY.

"This Society was formed on January
19th, 1920, when 14 members were en-
rolled. Mr. J. E. Sheldrick, B.Sc., of
the Brighton Technical College, has
kindly consented to be President and
has promised to conduct a series of lec-
tures, some of which will be illustrated
by lantern slides.

The second meeting of the Society
was held on January 23rd, 1920, at the
Y:-M.C.A., Old Steine, and was well
attended. Among the subjects under
discussion was the proposed apparatus for
the Society’s station, and it was
announced that the matter was well in
hand. The aerial is a matter for fur-
ther consideration.
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A Committee of eight was elected
which will meet shortly to discuss im-
portant business. At the close of the
meeting eleven more applications for
membership were handed in.

The third meeting of the Society was
held at the Y.M.C.A.; Old Steine, on
January 30th.

The Secretary announced that Mr.
Chapman, the genial Secretary of the
Y.M.C.A,, Old Steine, who has taken
such a kindly interest in the Society,
has allowed the use of a room for meet-
ings, and has also offered the use of a
lantern and screen for lectures.

An interesting exhibition of home-
made wireless apparatus was held during
the evening.

Arrangements were made for meet-
ings to be held every Friday evening at
7.30 p.m. at the Y.M.C.A.] Old Steine
(Basement).  Full particulars of the
Society can be had upon application to

the Secretary, Mr. W. P. Rogers,
“ Grasmere,” Dyke Road Dirive,
Brighton.

* * *

THE WooLwICH Raprio SoCIETy.

The officials of the Society are:—
Secretary, Mr. James M. Ellam, 27,
Nightingale Place, Woolwich, S.E.18;

President, Col. Cousins, C.M.G., R.E.

(o/c. Slgnals Experlmental Establish-
ment, Woolwich Common); Vice-Pre-
sxdent Mr. A. Hogg (Principal of the
Woolw1ch Polytechnic); Lecturer, Mr.
W. James.

Mr. Ellam will be pleased to hear
from other Wireless Clubs with a view
to exchanging ideas, etc., and generally
“ pulling together.”

For the time being meetings will be
held every Friday in the Woolwich
Polytechnic, William Street, Woolwich
(by kind permission of the Governors of
the Polytechnic).

On January 16th, Colonel Cousins,
CM.G, RE., gave an interest-
ing lecture on “The History of Wireless
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in the Army,” bearing on its early
struggles and rapid advancement.

Other lectures are being arranged,
and it is hoped, in due course, to fix up
a station, and to carry out some interest-
ing and instructive experiments as soon
as the G.P.O. licence is obtained.

It has been decided to afhliate the
Club with the Wireless Society of Lon-
don.

* * *

Bristor. WIRELESS ASSOCIATION.

The opening meeting of the Bristol
Wireless Association was held at 11,
Leigh Road, Clifton, on January 24th,
at 8 p.m. The business included a
motion to affiliate the Association with
the Wireless Society of London, which
was heartily agreed to. ]

The Hon. Sec. (pro tem.), Mr. A. W.
Fawcett, 11, Leigh Road, Clifton,
would be glad to hear from any one
wishing to become a member of the
Association. The subscription is Hs.
per annum. Members have the privi-
lege of bringing friends to meetings.

* * *.

THE SHEFFIELD AND DISTRICT WIRE-
LESS SOCIETY.

The weekly meetings continue to be
well attended, and the membership is
gradually increasing as the work of the
Society becomes more widely known.
The difficulty of securing permanent
headquarters is proving a serious handi-
cap, but vacant rooms in Sheflield are
apparently at a premium at the present
time.

The following fortnightly papers
have been read by Members: —

“Amateur-made Wireless Gear” by
Messrs H. O’Neill and C. H. Hand-
ford, who described in detail how receiv-
ing and transmitting gear could be easily
and simply made.
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“The Ather.” This formed the sub-
ject of a splendid lecture by Mr. J. G.
Jackson.

“The lonic Valve” was the title of an
instructive paper by Mr. W. Forbes
Boyd. The Author, who has carried
out a good deal of experimental work in
connection with the application of ther-
mionic valves to aircraft, showed a
thorough grasp of his subject.

A very interesting discussion followed,
and the Secretary announced that a
practical demonstration with a 3-valve
amplifier would be given at the next
meeting, using an indoor aerial.

Hon. Sec., Mr. L. H. Crowther, 156,
Meadow Head, Norton, Woodseats.

* * *

THE AMATEUR IN BELGIUM.

Le Cercle Belge d’Etudes Radio-
téléraphiques, founded in 1914, is
reviving its activities and intends to
become a wireless society of the first or-
der. It wishes friends in allied countries
to know of its existence and desires com-
munications from other clubs. The
Secretary is M. Pierre Tollenaere, 209,
Bd. Leopold II, Brussels.

* * *

WANTED,

To form Wireless Clubs at Chelms-
ford, Croydon, Birmingham, Edinburgh,
ITalifax, Spalding and Doncaster. Those
interested should communicate with:
Mr. C. E. Jackson, 3, Seymour Street,
Chelmsford; Mr. A. F. Lake, 318,
Brighton Road, South Croydon; Mr. A.

-H. Staples, Y.M.C.A,, Dale End, Bir-

mingham; Mr. W. Winkler, 9, Ettrick
Road, Edinburgh; Mr. J. R. Clay,
“ Woodview,” Sowerby Bridge, York-
shire (for Club in Halifax); Mr. A. H.
Wasley, Glenholme, Ravensworth Rd.,
Doncaster.
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= Aviation Notes

i

ST T LR G

AIRCRAFT WIRELESS ON THE
LONDON-PARIS AIRWAY.

AJOR N. B. TOMLIN-

SON (late R.AF.), is at

present in charge of the
Communications Depart-

ment, which comprises

the Wireless Organisation and person-
nel of the enterprising Aircraft Trans-
port and Travel Company, of whom
Mr. Holt Thomas (Chairman of Direc-
tors), and General Francis Festing,
CB., C.M.G. (Managing Director),
are the leading spirits. Major Tomlin-
son has been connected with the Air-
craft side of wireless engineering since
1911, in which year he was engaged on
bchalf of the Marconi Company in ex-
perimental work at Brooklands and
" Farnborough. During the war his ex-

Mujor N. B, Tomlinson.

perience has ranged over the fitting of
W/T. gear to airships, airplanes, sea-
planes, armoured trains, motor cars,
and motor boats,—a striking illustra-
tion of the wide field of wireless work
in modern warfare.

The cause of commercial aviation,
when it wins through the present preli-
minary period of vicissitude to final suc-
cess, will owe much to the untiring
efforts and financial enterprise of Mr.
Holt Thomas and his colleagues, and to
the devoted labours of the flying and
technical staff associated with them, who
together have borne the brunt of trivail
that is the portion of those who lead the
way and clear the path for others to
follow.

‘The solid achievement represented by
maintaining a practically uninterrupted
daily service of aeroplanes in each direc-
tion between London and Paris through-
out the severe conditions of last autumn
and the present winter has won ‘the
genuine admiration not only of the man
in the street, but also of those who have
some inner knowledge of the almost in-
superable difficulties that have been so

successfully met and overcome.

WIRELESS EQUIPMENT.

Agpropos of the question of wireless
gear, Major Tomlinson explains that the
demands of the moment call for a small,
fast type of craft in which it is not fea.
sible to provide special accommodation
for a wireless operator. The pilot has
too much on his hands, as can well be
imagined under the present circum-
stances, to carry out the additional duties
of a skilled Morse operator, so
that, for the time, the undoubted ad-
vantages of telegraphy for the longer
ranges have been outweighed by the com-
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parative simplicity of the wireless tele-
phone equipment.

"The apparatus at present in use is the
latest aircraft telephony set manufactured
by the Marconi Company. It is so ar-
ranged that the only parts requiring mani-
pulation by the pilot are the winding
gear for dropping and winding-in the
aerial, and the receiver adjustment by
means of which signals are strengthened
and weakened as the pilot leaves or ap-
proaches the station with which he is
working. The H.'T. generator is driven
by a small air screw working in the slip
stream of the main propellor.

* #* *

W/T. COMMUNICATIONS EN
ROUTE.

A wireless telephone receiver has been
installed on the roof of the Company’s
Office in Old Queen Street, Westmin-
ster, by means of which it is hoped to
maintain communication with planes
from the time of leaving the London ter-
minus of the London-Paris Service un-
til they have crossed the French coast,
a distance of some 70 miles. This will
enable the London Office to know the
whereabouts of their machines in all wea-
thers until they are in France, and on the
return journey to have all arrangements
made for their reception and the speedy
forwarding of passengers, mails, and
goods to their respective destinations.

The W/T. Stations along the Lon-
don-Paris Airway at present are Houns-
low, Lympne (near Folkestone) and Le
Bourget (near Paris).  Once a pilot is
out of touch with Lympne he must wait
until he is within 60 miles or so from
Paris before he can again pick up the
Communication Service. It is hoped in
the near future to erect an additional
station in France to fill this gap and to
enable the pilot to keep in continuous
touch with the ground throughout his
flight. 'T'his will be of great advantage,
particularly in keeping the pilot advised
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of the weather he may expect to meet
ahead of him. In winter time especially,
the weather may change completely
within the course of an hour or two,
and local fogs appear and disappear with
great suddenness.

* * *

FOG TROUBLES AND D. F.

Really dense fog is the bugbear of
present-day flying and represents practi-
cally the only climatic conditions which
really trouble the pilot. The aeroplane
as a machine is not prevented from fly-
ing by fog, but the pilot is practically
rendered blind, and therefore helpless in
the matter of navigating his craft or land-
ing it

But with a perfected system of Direc-
tional Wireless, this difficulty practically
disappears. Irrespective of mist or fog, or
whether landmarks are visible or not the
course will be determined by the constant
signals received from beacon stations at
known points either on or off the line
of flight, but preferably at the destina-
tion end.. The pilot can detect wstantly
from the signals, especially if ““ homing ™
towards a beacon, should he veer in any
way from the set course, and is able to
correct his line of flight accordingly.

* * #

THE VALUE OF WIRELESS.

Mr. Holt Thomas explains that when
his present arrangements are completed,
as they will be before the ensuing winter,
he hopes to be independent of all but ex-

ceptionally severe weather conditions.
“ Wireless,” he adds, “will help us

enormously. We have now the
services of one of the most prac-
tical experts in this country, who
Is concentrating his attention ex-
clusively on the question as to
how directional~ -wireless and the
wireless telephone may be made

to help us in regular daily flying,
and to overcome such dificulties as at
present cause delay.”
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Aircraft Wireless Section

This set is smaller and even more con-
venient from the point of view of porta-
bility than the Mark III. It is designed
to receive wavelengths between go and
320 metres.

As will be observed from the skele-
ton wiring diagram in Fig. 28, the tele-

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 lo those to whom wireless sets are but auxiliary

they may also prove of interest to the wireless worker generally, as
tllustrating types of instruments that have been specially evolved to meet

E ‘ gadgets ” in a wider sphere of activity.

—% the specific needs of the Aviator.

= SHORT - WAVE TUNER (MARK IV.).
Al

1t is hoped, however, that
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phones are permanently connected in the
closed circuit so that the advantage of
having a stand-by position is lost. Again,
the buzzer can only be applied to the
open circuit.

The open-circuit inductance-is a fixed
inductance of two values, the portion L,

N |

4|1

Fig. 28.
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Fig. 29. Schematic wiving diagram of Tb Receiver.

being permanently in circuit, whilst the
portion L, can be cut in or out by means
of a switch S for long or short wave-
lengths. The open and closed in-
ductances are of the pancake type and
are coupled eccentrically.

Only one detector crystal (perikon)
is fitted, so that the potentiometer bat-
tery is eliminated.

THE Tb RECEIVER.

This was one of the first crystal re-
ceivers actually used for work in the air,
mainly by the R.N.A.S. It forms one
of a series ranging from Ta to Tf which
have done very useful work.

As a fairly exhaustive description has
already been given of a typical crystal
receiver (the S.W.T. Mark IIL) it will

be sufficient to point out one or two of

the characteristic features of the present
set.

AERIAL CIRCUIT.

By means of a switch handle P, Fig.
29, the aerial can be used without a con-
denser, thereby giving the natural wave-
length, or the condensers C, or C, can
be inserted in series for shorter wave-
lengths. '

The primary of the magnetically-
coupled tuning inductance is varied by
means of a switch tapping eleven con-
tact points.

CLOSED CIRCUIT.

The secondary condenser K, K, K,
is so arranged that any one of three
values can be thrown into the circuit by
means of a handle Q.

The secondary of the tuning induct-
ance has 12 contact studs. Coupling is
varied by means of a slider, and since the
whole of the aerial and secondary in-
ductances are involved, any variation in,
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Fig. 30.

the degree of coupling will cause a suffi-
cient alteration in the mutual inductance
value of the combination to affect the
tuning, which must consequentlv be re-
adjusted.

DETAILS.

T'he carborundum crystal is adjusted
by means of the potentiometer M. A
shunt condenser K, is placed across the
telephone terminals. A testing buzzer
1s provided and is worked from a dry cell,
separate from the potentiometer bat-
tery.

The plug, BTTBE provides connec-
tion with a Brown Relay, or with the
three-valve amplifier shown in Fig. 30,
connection being made hetween the ter-
minals designated by the same letters in
each diagram.

A special  plug closes. the poten-
tiometer battery (and the.relay batterv
when it is used), and is so arranged that
when' it is in its operative position it i3
impossible to close down the front lid
of the receiver. 'The object of this is
to prevent the batteries from being left
on and needlessly exhausted during such
time as the receiver is out of action.

dealing with research,

Aircraft Wirelessin the New Volume

No up-to-date wireless magazine can afford to ignore the
development of wireless in co-operation with Awiation.
We have therefore arranged to publish regularly articles
achievement
developments in connection with this subject, written by
men actually engaged in the work.

and commercial

731



SUEHITE DT TR E TR RGO I

The Library Table

UL LT TR TR TR TEEEEERALT =

ﬁ

INDISCRETIONS OF THE
NAVAL CENSOR.

By RFAR-ApmIrAL  SIR
BrownrIGG, BT.

London & New York, Cassell & Co.,
pp. 280, 12s. 6d. -net.

HIS is one of the most

pleasant of the post-war

books by men who held

high positions during the

hostilities which we have
read. it contains no attacks nor is it
meant to justify the author’s actions—
thereby serving that very end the better—
but is simply the story of his work in
what must have been the most “ticklish”
position tilled by any man at the home
front. Sir Douglas Brownrigg per-
formed an arduous, and to a large degree
thankless, task and relinquished his duties
without taking with him a single rank-
ling thorn. He recalls in charm-
ing fashion a number of occasions on
which he or his department came into
sparking contact with higher authorities,
but there is no trace of bitterness and the
hearty laugh is always near. As he spins
his yarns one can imagine him jovially
slapping his victims on the back. He
did his duty to the best of his ability,
standing aside for no one save h's
superior officers, allowing nothing to put
him out of his stride, and asking no
praise. His book bears the imprint of a
serene conscience; it is simple and
hearty and wholesome.

Sir Douglas deals with many things
which once mystified us, such as the
first British official report of the Battle
of Jutland, the loss of the Auxdacious,
and the death of Lord Kitchener, not
without making one feel guilty of hav-

DoucLas

muunmrF

ing formed hasty and unjust opinions of
censors. Incidentally he reveals how
multifarious were his duties. These
were not contined to muzzling the Press
and deleting the most thrilling portions
of letters, but included the production of
cinematograph films, the organisation of
specially conducted trips”to the Fleet,
the supply of first-class music hall artists
to such units as bade them welcome,
and the huat for authors and artists to
depict various scenes and incidents of
the war. Who would have thought
that it was our common enemy, a Cen-
sor, who induced Mr. Kipling to write
those wonderful articles about Jutland?
We can forgive him much on that score
alone.

In the chapter on wireless and war
news the general public is enlightened
about a matter on which it was for the
greater part very hazy. How could we
receive German war news? Why did
the enemy send it to us! Who took it
down? These questions were put to
the writer many times during the war,
but the querists never seemed to be
wholly satisfied with the replies, partly
because one was morally bound to be
exceedingly sketchy and vague in speak-
ing of those things and partly because
even at that time the man in the street
had not grasped the fundamentals of
wireless.

In" his preface Sir Douglas confesses
himself to be painfully aware that his
book shows no trace of literary merit.
Well, we will not argue that point with
a writer who gives us a book which we
could not lay down until we had read
it from cover to cover. ~The chapters
about authors and publlshers and the
pressmen of allied countries are little
works of art.
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The Construction of Amateur
Wireless Apparatus

This series of articles, the first of which was published in our April

numnber, was originally designed to give practical instruction in the manu-
Jacture of amateur installations and apparatus, and arrangements had been
made with Marcon’s Wireless Telegraph Co.,
apparatus to the designs it was intended to detail.
cn amateur work, however, remained in force, and the author was com-
pelled tc proceed on gemeral lines only. A further series will be pub-
= lished giving the class of information originally intended.

Article Twelve.—RE-CONDITIONING OF PRE-W AR STATIONS.
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N our last article we considered

certain simplified circuits for the

amateur’s use, and made some re-

marks concerning interference on a

self-heterodyne receiver of the
direct coupled variety. The reader
may be somewhat puzzled to realise how
the feeble radiation resulting from such
a receiver can possibly cause any appre-
ciable interference. It should perhaps
be mentioned in passing that any aerial
system which is picking up signals is
always also radiating small amounts of
energy due to the oscillations which are
built up in it by the incoming waves.
It is impossible to design a circuit which
1s a good absorber of radiation and yet
not also a good radiator. In fact,
broadly speaking,. the conditions which
have to be satished in designing a good
absorbing (f.c., receiving) circuit are
precisely those which make the circuit
a good radiator. As a rule, however,
this tendency of a receiving aerial to re-
radiate some of the energy it picks up
does not cause trouble at other near-by
receiving stations, because the amount of
energy so re-radiated is extremely small.
If the energy plcked up by the aerial is of
the order of a micro-watt, as is usually
the case, it is evident that the amount
which is re-radiated must be even less

than this. Such amounts could only
give trouble at other stations if these sta-
tions were very near indeed (as for in-
stance, in the same building) or. were
using extremely sensitive apparatus.
Cases do occur'at times however when
large receiving aerials, receiving high
power stations on long wavelengths, pick
up sufficient energy to re-radiate an
appreciable amount, at frequencies which
correspond to harmonics of the original
waves as well as at the fundamental
wavelength. These harmonics have
been known to give quite readable signals
at short-wave receiving stations distant
perhaps a mile or two from the large
receiving aerial.

The amount of radiation from a self-
heterodyne set is of quite a different
order to the above, owing to the fact that
the oscillations are now being built up
in the aerial from a local source which is
quite capable of supplying an amount of
energy some thousands of times as great
as any incoming signals can give. Con-
sidering for a moment the simple circuit
shown in Fig. 1 in the article in the
February number, it is quite easy, by suit-
able design of windings, to build up
oscillations in the circuit “ A ” of similar
strength to those which could be ob-
tained by exciting the circuit with a
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buzzer; and it is well known that it is
possible to communicate over a range of
some miles using the energy of a buzzer,
with ordinary receivers. It is unlxkely
that under ordinary conditions of hetero-
dyning the oscillations built up would
be quite as strong as this, but on the
other hand, when the radiation from the
aerial caused by these oscillations
arrives at another receiving station using
heterodyning methods, it will be picked
up by a receiver which may be many
hundred times as sensitive as an ordinary
crystal set. This being the case, the
range at which it will give annoying
interference with such receivers will
probably be greater than that at which
a buzzer could be picked up by a good

crystal receiver.

In view of the fact that amateurs
are at last able to resume practical work,
it does not appear out of place
to conclude this series of construc-
tional articles by offering a few
suggestions of a reconstructional nature,
which may be of some wuse to
those who are now overhauling and re-
erecting old sets which have been_dis-
mantled since the beginning of the War.
A few hours of careful examination of
the gear before erection may possibly be
rewarded by subsequent freedom from
as many days of vexatious search for the
cause of a complete absence of signals
on a receiver which used to give as good
results as could be desired.

The aerial will in many cases have to
be designed afresh, owing to the present
restriction of the amount of wire used to
100 feet of single, or 70 feet of double
conductor. The type chosen will, of
course, depend on the nature of the site,
but in view of the small amount of wire
permitted, it is more than ever necessary
in planning the aerial to arrange it in
the form in which it will be least
screened from radiation. If the double-
wite type is chosen the two wires must
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be separated by a distance of several
feet, the more the better. If they are
closer than this, very little better results
will be obtained tham with a single
wire of the same length. If in
any case masts have been erected to
suit aerials which have now to be
shortened, the length of span can be
made up with cord separated from the
wire itself by good insulators.

T'he spreaders, if any, should of course
be located at the mast end of such cords,
and not at the wire end.

The earth. It is particularly neces-
sary with the new short aerials that the
length of lead to the earth should be
as short as possible, and that
the resistance of this lead and of
the earth itself should be as small as pos-
sible. No reliance should be placed in
any earth system which has been buried
without attention for some years. In
cases where it Is not practicable to bury
plates close to the receiver, capacity
earths of wire netting of closc mesh,
laid on the ground near the receiver,
will be found to improve the results
obtained.

[nsulatcrs. It is in the insulation of
the set that the greatest deterioration is
likely to be found. Porcelain and glass
will be little affected, and will probably
only need cleaning. Rubber will -ai-
most certainly have perished and need re-
placement. Ebonite will often look
worse than it really is. Al the old sur-
face should be removed by scraping. If
the material appears sound underneath it
may be finished with coarse and then
fine emery paper, and used again. In
any case in which the deterioration
appears to have gone much below the
surface, the insulator should be scrapped,
as its use will only lead to leakage and
consequent inefficiency of working,

Coils should be carefully dried out by
gentle warming. Any damp in the in-
sulation of the windings, or in the
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formers on which they are wound, will
lead to leakage and inefliciency. After
drying out, coils should be treated with
shellac varnish, which also should be
thoroughly dried before the coils are
used. All soldered connections or tap-
pings should be examined and remade if
they appear in any way faulty. Coils
should be tested for continuity at every
point by means of a telephone and dr)
cell, used as in Fig. 1. If the wind-
ings of the colil are intact, a click will
be heard in the telephones everv time
that the circuit is made or broken.
If, however, there is any fault in the
wmdmgs nothlng will be heard.

—— 0000000 —

9
Fig. 1

Condensers, if with a dielectric of
ebonite, should be opened up and ex-
amined. If the dielectric is of air, glass;
mica ‘or similar material, they are not
likely to have deteriorated much, and
should not be interfered with unless there
15 any particular reason to suppose them
fauley.

Switches should be carefully cleaned
and tested for continuity in the same way
as coils.

In connecting up the set, aerial leads
inside the receiving room should be well
insulated. Best results will be obtained
if they are run in small fibre or porcelain
cleats.  Connections in the receiver it-

- sell should not be longer than necessary,
and should be run neatly and fastened in

place permanently. Wires left hanging
about will be found to have an uncanny
knack of fouling and causing a short
circuit of some part of the apparatus just
at a most inconvenient moment. Also, if
all leads are fastened down neatly in
such position that their exact course can
be seen at a glance, not only will the
appearance of the set be improved, but
much time will be saved in tracing any
faults such as disconnections which may
arise in working. In deciding the posi-
tion of the various pieces of apparatus,
care should be taken to keep the
different circuits apart. Coils should be so
disposed that the coupling between them
is as small as possible, except in the case
when they are intended to be coupled
together.

When the set is erected, all parts,
should be tested for continuity in the
mannei described above. If a testing
galvanometer is available the earth
should be tested by running a lead from
some part of the aerial circuit through
a dry cell and the ‘galvanometer to an-
other earth, such as a water pipe. For
the purpose of this test it does not mat-
ter if this lead is quite long, provided
it 15 not of too hine wire. If the earth
of the set is good, a quite good deflection
should be obtained on the galvanometer.
‘The insulation of the aerial can then be
tested by disconnecting the earth from
the aerial at some point below that at
which the lead is taken off. No deflection
should then be obtained. This test will
show up any definite short to earth
on the aerial, but is not delicate
enough to detect a small leak over an in-
sulator. In the above tests, if an aerial
tuning condenser is fitted it should be
shorted.

— = ——

In the new series of these articles which starts in the next volume information
will be given on the details of practical design end construction of apparatus described

in general terms in this series.

As previously explained, &t was originally tutended

15 dc this in the presenl series, but the plan was of necessity postponed owing to the
roi:-removal for so many months of the restrictions on amateur working.
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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 lo see whether the same
queries have not been dealt with before.
(4) The Editor cannot undertake to reply to
queries by post. (5) Al quevies wmust be
accompanied by the full name and address of
the sender, which is for reference, not for pub-
lication. Queries will be answered wunder
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
owill save time by writing direct to the
various firms employing operators.

G.H.S. - (Hull).—A 220-volt supply will be
quite sarisfactory for a ‘‘ Q* valve, provided
that it is direct and not alternating. The
value of 200 volts given as a maximum is a
rough approximation only, and it is often
possible to use a good deal more than this
quite satisfactorily.

J.AW. (8.S. Pearlmoor).—(1) We are
afraid that the exadct losses due to a jumper

stay of only partly defined dimensions,
situated near to -an aerial of unscated
length, carrying an unknown current, are

quite incalculable,—without the additional
complications of sparking between the stay
and the mast, and other intermittent contacts.
We are sorry, but the problem is rather be-
yond us! (2) The rough note you mention
is sometimes due to too low a supply voltage.
You can check this of course by noting what
volts you get on the A.C. side. Incidentally,
we may mention that it is very risky to put the
transformer in series on the condenser in
parallel unless the voltage is very low. The
result of this experiment is often a pleasant
half day spent in replacing broken plates in
the condenser. Another possible cause of the
roughness of the note may be unevenness of
the disc studs. (3).We can recommend Ban-
gay’s Oscillation Valve, and Goldsmith’s
Radiotelephony. We do not know of a book
dealing exclusively with direction-finding, and
do not think that vou would require one.
You will get some account of this.part of the
subject in most of the better books on Wireless
Telegraphyv. (4) It will be more satisfactory
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if you apply direct to The Secretary, G.P.O.,
London.

A.F.L. (South Croydon).—There is nothing.
very remarkable in your hearing a wireless
’phone on your ordinary receiving set. Ordin-
ary detectors though quite incapable of re-
ceiving C.W. are able to make audible the
audio-frequency variations of the C.W. by
which the speech is transmitted. You would
of course not get the range that you would
with a set designed for the purpose, biit the
station you heard was probably Hounslow,
which is only a few- miles from you, and
uses a good deal of power. You will very
likely hear him state who he is when you hear
him again.

“ SPARKS ” (Exeter).—(1) We think the
aerial with the horizontal top 40 feet lcng
will be the better of the two arrangements you
suggest. At any rate it will be a good deal
the cheaper, as you will need much less wire,
and this appears to be a consideration in your
case. It should give the better signals too.
(2) Two parallel wires are better than a
single wire provided that the distance between
them is some feet at least. If you put them
closer together than that the results are prac-
tically no better than with a single wire. (3)
The gauge of wire is not very important, pro-
vided that it is heavy enough to withstand
the mechanical stresses to which it is exposed.
The thicker you make it the less will be its
resistance, and therefore the less the loss of
energy due to that resistance. (4) There is
no simple way of satisfactorily receiving long
waves on a very short aerial. It can only be
done with special apparatus and methods
which are beyond the range of a beginner.
You would be much better advised to com-
mence with a set for short and medium waves
only. You will find the information you re-
quire for this in the .instructional articles
published in the WIRELESs WORLD, or in any
handbook for amateurs.

C.S. (Penrith).—The probable reason’ of
vour not getting sharp tuning is that the capa-
city of the receiving condenser is too smali,
if the dielectric is ¥ inch thick. Wich a cun-
denser such as this, unless the plates were very
large, the capacity of the coil itself would
probably be important. The sound you got
with the condenser disconnected would prob-
ably not be due to direct induction from the
buzzer, but to forced oscillations set up in tne
receiving coil by the oscillations in the trans-
mitting circuit, owing to the coupling between
ihe circuits being too great.

F. J. K. (Co. Kerry).—1It is quite possible
to test the main condenser of a 1} k.w. set by
the method you suggest. A better method,
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however, is to test each bank separately. Re-
duce the gap between the spark rods of the
induction coil-to about 1 or 2z millimetres and
if a spark is obtained on pressing the ley
the condenser is in working condition. If no
spark is obtained open up the condenser and
repeat the test when the broken plate can be
located.

(2) A gso-metre wave can be obtained on
a 13 k.w. set by using one-half of the main
transmitting condenser, and with the transfor-
mer secondaries in parallel.

A better method perhaps would be to take a
‘tapping off the jigger primary, using the con-
denser banks in parallel.

(3) A condenser placed in a circuit in
which direct current is flowing would act as
g very high resistance, in fact as an insulator,
and, therefore, no current would flow in the
circuit.

When a condenser is placed in an alternat-
ing current circuit the condenser sets up &
back electromotive force which is equal and
opposite to the applied E.M.F.

Imagine a simple circuit containing a con-
denser and an alternating pressure applied
to its terminals. Let the pressure be in a
positive direction increasing from a minimum
to a maximum. As soon as a pressurc is
exerted on a condenser a B.E.M.F. is set up
which opposes the charging pressure. When

the charging pressure becomes a maximum,

the condenser has its maximum charge. As
soon as the charging pressure is reduced the
condenser starts to discharge in a negative
direction, and will continue to discharge until
the applied E.M.F. is zero.

Now the applied voltage will increase to a
negative maximum during which time the
condenser current will decrease to zero.

Thus during the first and third quarter
periods the currvent is flowing with the pres-
sure, while during the second and fourth quar-
ter periods the current is flowing against the
pressure.

C.T.A. (Leicester).—Without actually trying
out your telephone transformer it is impossible
to give a definite opinion as to whether it is
suitable or not, but we think it would be well
worth your while to make it up and try it
out. Use a condenser across the primary of
about .0002 mfd. A condenser across the
secondary is not required, but if you do decide
to use one make it about .05 mfd.

It would be advisable to immerse the trans- :

formers in hot paraffin wax in order to ensure
good insulation between the turns.

C.E.B. Mech. W/T.—Asks why, unlike a
crystal receiver, better results are obtained
with a valve receiver when the detector circuit
is coupled directly to the aerial instead of
being inductively coupled?

We cannot agree with C.E.B. that better
results are obtained with a valve if coupled
directly to the aerial.

A crystal detector needs a certain oscillatory
E.M.F. in order that it shall detect incoming
signals. Now if tha aerial be small and the
received wavelength long the amount of in-
ductance required would be sufficient to ~pply
the required E.M.F. to the crystal. In this
case a crystal directly connected to the aerial
would be sensitive. On the other hand, if the
aerial is large and the received wavelength
shorw. little inductance would be required in
the aerial, and the voltage across this induct-
ance would be too small to affect tthe crystal.
Hence a secondary circuit with small capa-
city and large inductance would be necessary.

The same remarks apply to valve receivers,
the only difference being that valves s not
require stch a high oscillatory E.M.F. as a
crystal, and can, therefore, be tapped off
smaller inductances than can a crystal.

E.K. (Newport, Mon.).—Has been trying ex-
periments with the 1} k.w. rotary converter
and finds that if the slip rings are short-cir-
cuited and the starter handle is moved to the
first stop, the armature gives little jerks, con-
tinually starting and stopping. Why is this?

When the starter handle is moved to the
first stop a current will flow in the D.C. arma-

,ture winding causing the armature to revolve.

Now the slip rings are tapped off the D.C.
armature winding at opposite points.  When
these two points ocome under two oppo-
site brushes, the D.C. supply is momentarily
short-circuited, causing the armature to pull
up. This short-circuit will be only momentary
owing to the ineritia of the armature.

We should like to point out-that this experi-
ment is not conducive to the well-being of
the rotary, owing to the heavy current that
will flow in the D.C. windings, besides the
bad effect of short-circuiting the D.C. supply.

ENQUIRER (Lgek) (1) (2) and (3).—These
q iestions can be answered only by the firms
themselves. We advise you to apply irect.

J. G. (Cork).—Yes, the wearing of uniterm
is compulsory for wireless operators on board
ship.

F. J. K. (Cahirciveen) (1).—The method for
testing the condenser bank is quite sound. In
practice it is more convenient to isolate the
two halves of the bank before applying the
test, as by this means the broken down half
can be at once traced. (2) The arrangement
would give about 425 m., which might be
brought up somewhat by the sliding induct-
ance. This is the nearest that the set will
dive to 450 m. The fixed gap would not be
necessary. (3) A condenser entirely prevents
the passage of D.C. It will, however, allow
the passage of A.C., but not without altering
the phase relation between the current and the
applied E.M.F.

J.G.R. (Enniskillen).—(1) In order to use
vour low resistance 'phones vou will need a
telephone transformer, which consists of two
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separate windings on a core of soft iron
wires. One winding is of comparatively few
turns of not too fine wire, say, No. 30, wound
to have a resistance equal to that of the
'phones. The other winding consists of many
turns of very fine wire, say, No. 36-40, having
a resistance of at least 5,000 ohms. The
high resistance winding is connected in the
position shown for the high resistance 'phones.
Your low resistance ’phones should then be
connected across the low resistance winding.
See article in this issue for further de-
tails of the practical construction.. (2)
*“ D.W.S.22 *’ means wire of gauge No. 22,
insulated with a double winding of silk.
(3) Any other copper wire will do for
the aerial, provided, that it is sufficiently heavy
for mechanical strength. The dimensions need
not be altered. (4) This receiver was de-
signed especially for the benefit of beginners
such as yourself, in order that you should be
able with very little experience to make a
fairly efficient set. 1t could not be altered for

greater range and selectivity without en-
tirely re-designing it,—which, of course, we
cannot undertake in these columns. We re-

commend you to oconfine your attention to the
‘type shown until you possess greater experi-
ence. .You will then find many other suitable
types described in this magazine.

A.G.B. (Corsham).—(1) The circuit you
refer to is quite obsolete, and we do not think
it was ever used in practice. We have trird
in vain to get further information as to the
constants of the circuits emploved. Your ex-
planation of the action of the balanced crystals
is quite correct. We think that there is an
error in Bucher’s statements with regard to
the pitch of the note. With the values of the
incident frequency and buzzer group frequency
he gives, the pitch should be either 100 or
4,900, or a mixture of the two, depending
chiefly on the damping in the circuit B. (It
may, of course, be a mixture of these two
values.) If the damping in B is excessive, a
signal will only be obtained when the maxima
due to the incoming radiation and the buzzer
radiation exactly coincide, and the pitch should
therefore be 100. If, however, the damping
is negligible, there will always be a coin-
cidence of maxima, and the pitch should
therefore be that of the buzzer trains. (2)
The apparent reason for the tuning of circuit
B to a very high frequency is that by this
means it is ensured that in each train of oscil-
lations set up by the buzzer, at least oné maxi-
mum should come near a maximum of the in-
coming radiation. ‘This would not necessarily
be true if the frequencies were nearly equal.
(3) The oscillation transformer BJ will
probably be about right with a similar amount
of turns on each coil. (4) We are afraid we
cannot suggest the best values for these con-
densers, which are probably used to diminish
the shunting effect of the circuit ], across the
crystals for the incident radiation.

STRATHMERE (Bayswater). — (1) The
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usual causes of false bearings are the presence
of mountain masses in the region, the presence
of deposits of mineral ores in the neighbour-
hood, and possibly the variation in conduc-
tivity of the earth in different directions from
the receiving station—as for instance with a
station on a rocky coast. (2) The aerial and
its associated coils must of course be tuned
to the incoming radiation. We do not think
that any other relation between the Induct-
ance and Capacity, subject to this condition,
has been worked out. In considering the
mechanical dimensions, the rough principle is
to make the area of the loop as large as pos-
sible without the natural wavelength exceeding
the desired value.

H.H. (Ely).—(x) There does not seem much
wrong with your arrangements. However,
the potentiometer connections in your diagram
are quite incorrect. Consult any receiver dia-
gram about this. This should not be enough
to stop your getting any signals. Your earth
is rather small. Try burying a lot more wire,
and spread it more. If this is not convenient

try wire netting laid on the ground. You
should also insulate the lead-in more care-
fully,—the insulation at this point has

probably chafed, and if the wooden wall is
at all damp, you may be getting serious
leakage there. Examine all your connections
and insulation carefully. (2) No. (3) Yes,
but get the set working without this addi-
tional complication first.

(We regret we are compelled to hold over
many answers. In the next volume more
space will be devoted to this Section, and we
hope speedily to wipe out our arrears.)

PATENTS, Trade Marks.—Advice and handbook free.—
B. T. KING, A.LM E. Registered Patent Agent, 165, Queen
Victoria Street, London, E.C.4. .

FOR SALE, Wmt:u:ss WORLD Volume 4 (Bound). and Volumes
§ and 7 Inclean condltion. Suitable offer accepted.—22 Sprot-
borough Terrace, Nottingham.

OUNG MAN (£300 capital) would like to meet o-her ex-
perienced operators (with capital), view—starting school.
—Write Box 30 Bertram Day's Advertising Offices, 110 Strand,
London.
ANTED “September” WIRELESS VWORLD 1918.
No. 66.—H. LoTT, 162 Elms Road, Clapham.

Vol. VI.

WIRELESS WORLD Parts 1-12 and Parts 4g-60 wanted.
Write stating price to Captain M. Cjo M.O, Dept., Wireless
Press, Ltd.. 12-13 Henrietta Street, London, W.C. '

COMPITE as 2 wood substltute which is'cheaper than-wood

for making electrical and other small accessories. It'is harder
than wood, cheaper to produce, non-lammable and has good ln-
sulator properties. Write for full particulars and samples 10
A.P.S. LTD., W. Department, Publicity House, Bucknail Street,
wW.C.2.

EPITITION WORK,—Our new works, Salusbury Road, are

now fully equipped to manufacture Instrument Cases and
small wood work of every description in large quantities, May
we quote you? A.P.5. L'Tn., W. Department, Publicity House,
Buckna!l Street, W.C.2.
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| DUBILIER CONDENSER CO.LTD
’% Ducon Works,
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Telephone —Hammersmith 1084
Telegrams—Hivoltcon Phone, London. =
ﬁ Code — Marconi International. '
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U Dubilier Condenser Co.Inc. 217 Centre Street, New York. I
= o - - = = X
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Pelmanists v. Non-Pelmanists.

¢ HAVE altered a good deal under the grip-

ping influence of your Course, and continue

to do so—1I have gained tremendously on the

spiritual or intellectual side—and, as far as

money is concerned, I am now possessed of

a life-long (I am sure it will be life-long) impetus

which will make itimpossible for me ever to need

money. I have earned and gained more cash

since I took the Course than during any previous
period of the same time.

*“We most of us have competitors and rivals—
and woe to the non-Pelmanist who tries to run
the raceand win against a Pelmanist.” (Fr3131.)

The above letter has recently been received
by the Pelman Institute. Some may consider it
a remarkable letter. It is not a remarkable
letter, however, from the Pelman point of view,
as hundreds of equally striking letters are re-
ceived by the Institute almost every day. But
it contains certain points which will interest
every reader.

MAKING BRIGHT MINDS.

In the first place, it emphasizes the intellectual
benefits of Pelmanism. ‘' Ihave gained tremen-
dously on the spiritual or intellectual side,” says
the writer. The practical, business, and financial
benefits which follow from a course of Pelmanism-
are so striking that sometimes this particular
feature of the Pelman Course is apt to be over-
shadowed. But itis alwayspresent all the same.
The atmosphere of optimism, the bright keenness
.of spirit, developed by Pelmanism is testified to
by thousands. Men and women of all ages and
professions write continually to say how Pelman-
ism has benefited them intellectually, how it has
given them a new outlook on life, how it has
opened to them rich stores of knowledge and
enjoyment unknown to them before, how it bas
rolled away the clouds of depression and unrest
{from their minds and enabled them to live fuller,
richer, and happier lives. The records of the
Pelman Institute are full of such cases. The
good that Pelmanism is doing in this direction
can never be over-estimated or too highly praised.

INCOMES QUADRUPLED.

But then turning to the more practical side of
Pelmanism, ‘‘ I am now possessed of a life-long
impetus’’ says the writer, ¢ which will make it
impossible for me ever to need money. 1
have earned and gained more cash since I
took the Course than during any previous
period of the same time.” This same experi-
ence has been- that of thousands. Space is
inadequate to give the slightest idea of the work
Pelmanism is doing in

doubling, trebling, and quadrupling
the income-earning power

of those who take the Course. In every pro-
fession that could be mentioned, in every form
of business or industrial work in which people
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are engaged, there are literally hundreds of men
and women who are earning bigger money, hold-
ing higher positions, and rising rapidly to the
summit of their ambitions entirely through the
increased efficiency brought about by a short
course of Pelmanism.

165 PELMANISTS IN THE FIRM.

So greatly is the value of Pelmanism appreciated
by business men that batches of enrolment forms
are constantly applied for by business firms in
order that the whole of their staffs may be
enrolled simultaneously. Well-known firms have
enrolled as many as

165, 145, 100, and 70
members of their staffs in this way
at one time.

A well-known business man writes : —

**1 do not see how anyone can study the
Pelman lessons seriously and not gain thereby,
reaping a reward which—besides its definite and,
in my case, tangible advantage—also brings with
it developmentswhich have no parallel in money
values.

‘* To those of my acquaintances who have been
sufficiently interested to ask my opinion of the
Pelman training, I have said—and shall continue
to say :-

** “ Take it—follow instructions carefully—and
if at the end of the Course you do not admit
having gained something good, right out of pro-
portion to its cost, I will personally refund your
outlay.’” "

TO-DAY'S GREAT OPPORTUNITY.

No one who wishes to get on—and who does
not >—can afford to do without Pelmanism. If
you are efficient already, Pelmanism will make
youmore efficient still. If you are handicapped
by faults which keep you down—mental faults
such as indecision, forgetfulness, pessimism,
iimidity, letbargy, and so on — Pelmanism will
banish these faults and make you alert, resource-
ful, keen, and efficient.

Yet Pelmanism takes up little time. Its cost
is small,and it is perfectly easy to practise, No
hard study is Pelmanism, but a pleasant, delight-
ful, and exhilarating recreation for your mind.
Learn all about it to-day. A postcard or letter
will bring you full particulars post free by return.
A copy of “Mind and Memory,” a copy of
Truth’s Report on Pelmanism, and particulars
enabling you to enrol for the complete Course
on special terms will be posted you directly

‘your application is received. Or call personally

if you can. Address the Pelman Institute,
145, Pelman House, Bloomsbury Street, London,
W.C.1. You will never regret it.

xiii Please mention the Wireless World



THE WIRELESS WORLD (Advertisements)
New Edition in Cwo Volumes

Text-Book on Wireless Telegraphy

By RUPERT STANLEY,B.A., Tp. Maj., R.E., and Chief Wireless Instructor in the B.E.F., France
8vo. With lllustraiions

Volume I.—General Theory and Practice. 15s. net.
Volume II.—Valves and Valve Apparatus. |5s. net.

** Some of the results of the rapid developments of the hard vacuum valve, and of valve circu.ils. are dealt
with in the second volume, which is the most up-to-date book on the subject published.. Major Stanley’s
first volume has been recognised as a standard work.”"— TChe Scotsman.

LONGMANS, GREEN & CO., 39, PATERNOSTER ROW, LONDON, EC. 4.

THE NORTH WALES

Wireless Schools

CARNARVON
The Home of Wireless

Schools ideally situated. Pupils
accepted for board-residence.

" Mica E MicaNITE SuPPLIES
/ LiMmiTED.
MICA AOUSE,OFFORD S™
LLonboON, NI

PRone-North 805.

Special Postal Course for Amateurs.
Write for Free Book ‘“‘Selecting a Career.”

INSULATION

VARIABLE
CONDENSERS

These condensers are moving vane type
fitted in lacquered brass case and engraved
in degrees from O to 90. They are continu-
ously variable with an even scale and made
in the following maximum capacities :

0.0005 m.f. - £2 15s. 0d,
0.0010 ,, - £2 17s. 6d.
0.0015 , - £3 0s. 0d
0.0020 , - £3 2s. 6d.
0.0025 ,, - £3 5s. 0d.
Calibration Chart in direct readings ... 2/6 extra

With divided scale engraved in micro-microfarads 5/~ extra

The MARCONI SCIENTIFIC INSTRUMENT £%
21-25, ST. ANNE’S COURT, DEAN ST., SOHO, LONDON, W.1

Telephone : 7745 Gerrard. Telegrams : THEMASINCO OX LONDON
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HESE fam-
ihar “Greys”
advertisements
reflectthechar-
acterof “Greys”
cigarettés. Big,
wholesome
“Greys "™ add a
zest to life.
Healthy active,
joyous men
smoke them.

9

/ the Choice Flavour
SILK CUT VIRGINIA

/4 50732
044 pos
of High Class Tobacconists
and Stores everywhere
Manufactured b
MAJOR DRAPKIN&®
L. © ™ D o | 3

h of the Unit
l%‘i‘:;‘cciomo'fobagco 2% Eg
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WIRELESS ENTHUSIASTS

“7[-3 have now ready our Receiving Set No. 140, for C.W. Reception. This Set is
quite unique and will give you extraordinary results. Price £6 6s. 0d.
Coomplete including Valve

Our Set W.R. 139, for Spark and C.W. Reception, with a Wave Length from 400 to 20,000
metres. Price £18 18s. 0d. The demand has been so great for these Machines
that orders are being dealt with strictly in rotation. We are the actual Designers

and Manufacturers of these Sets. Prov. Patent No. 347/20
WE HAVE ALSO IN STOCK —
Valve Amplifiers. Telephone Transformers from 35/-
Grid Condensers 8/6 Intervalve Transformers £3 3s.
Grid Condensers with Leak 12/6 AERIAL WIRE
Tuning Coils from £4 Variable Condensers 35/-
Valve Holders 12/6 Potentiometers 18/6
Selected Crystals Loading Coils from 30/-

We also have a splendid stock of Valves specially designed for Amateur use, working
from 24 volts at 22f= to 35/=. These are nor WAR STOCK.

We have a Staff of Experts at the disposal of our customers to advise and help in
erecting and choosing suitable Apparatus to get the best results on the Aerial permitted
by the P.M.G. of the G.P.O.

F. O. READ & CO., LTD., #ireless Experts,
Telephone : Gerrard 442. 13-14, GREAT QUEEN STREET, KINGSWAY, W.C.2

McGRUER SPARS

The ACME of STRFNGTH
and LIGHTNESS.

This Hollow Wooden Structure is ideal for
WIRELESS MASTS (telescopic or in one
length)y, AERIAL SPREADERS, IN-
DUCTANCE FORMERS, etec.
Combination Flag Pole and Mast in three sections
extending to 2§ feet, weight g lbs.,, complete
with guys, halyards and pickets : Price £6 6s.
The efliciency of these Spars has been proved by
their use in Aircraft Construction. The fuselages
of the VICKERS VIMY ROLLS which flew
the Atlantic and from England to Australia, are
constructed with McGruer Longerons snd Struts.
The successful HANDLEY PAGE V.1500 has
McGruer Spars in the fuselage, wings, and tail unit
These facts speak for themselves.

COMMERCIAL ROAD,

WRITE FOR BOOKLET. LAMBETH, LONDON, S.E.1
ALL INQUIRIES WILL RECEIVE Telephone : Hop 718.
PROMPT ATTENTION. Teleg. : “ Ollosparsh, Watloo, London.
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MARCONI
WIRELESS TELEGRAPH

INSTALLATIONS

Enquiries invited for Wireless T elegraph
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 :—

APPARATUS 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.

o9 . . o
Marconi's Wireless Telegraph Company, Limited,
MARCONI HOUSE, STRAND, LONDON, W.C.2.

Telep' one: 8710 CITY. Telegram:: EXPANSE, ESTRAND, LONDON '
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THE

required for
Mercantile

MARCONI INTERNATIONAL
MARINE COMMUNICATION
——— (0., LTD. :

Wireless Operators

ships of
Marine.

Applicants must be
physically fit,aged 18
to 25 years, and in
possession of Ist Class

P.M.G. Certificates.

Appty to The Traffic Hanager,

THE MARCONI INTERNATIONAL
MARINE COMMUNICATION
COMPANY, LIMITED,

MARCONI. -HOUSE, STRAND, W.C. 2.

the fullest

1919

give to the user

satis-

faction and to
the contractor
the  greatest
credit — always

W. T. HENLEY’S

TELEGRAPH WORKS CO., Lid.
Blomfield Stireet, LONDON, E.C.2

On Learning a
Language.

By A. L.

Ir 1 inquired of the intelligent reader,
“Can a sound knowledge of languages be
acquired through the post?” I think he
would answer, * 1 don’t see why not, but ™
and it is this possible * but” that I bope to
deal with in the course of this article—' the
question arises whether it will be acquired
so* quickly or so thoroughly as by the viva
voce method.”
I have before me the Courses issued ‘by
the Schoal of Simplified Study. In sonie
prefatory notes its scholarly authors 1ie-
mark, * We would ask students to remember
that these Courses are not books, no par-
ticular attempt has been made at literary
style. Our object has been to give in the
simplest possible language the explanations
of the teacher.”

* - -
Let the would-be student subscribe to one
of the “Sumplified” Courses. They aie
unlike any others that 1 have inspected.
They are inspired with the gift of teaching,
a very rare gift. You are carried along
step by step in a way which you will find
almost irresistible. You have merely to
give the matter {wenty minutes of your time
and attention every day. and your progress
is sure and certain. The system is the
outcome of fifteen years’ teaching; and to
those of us who have to spend most of our
time earning our livelihood, it is more con-
venient to carry a slip in the pocket than
to keep appointments. We can spare a
few minutes during the day and in the
evening. It is because the instruction is so
flawlessly clear that we can attain our
ambition at the sniallest expenditure of time
and energy, In order to demonstrate the
thoroughness and efficiency of the SIMPLI-
FIED method of teaching languages by post,
the Goveinors of the School have arranged
to send FREE OF ALL CHARGE four
lessons papers taken from :ny of the
Courses enumerated below, to readers, to-
gether with brochure giving full particulars
of these Courses. Wiite to the Secretary,
The School of Simplified Study, 65, St. Paul’s
Chambers, 19-21, Ludgate Hill, London,
E.Cg4.

S.S.S. Courses in

FRENCH SPANISH ENGLISH
LATIN GREEK  HEBREW

ARABIC LOGIC PSYCHOLOGY |

:*hm:}‘z, 1920. i’
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ATLANTIC
COLLEGE

Wireless and
Submarine Telegraphy,

DUBLIN: 45, 46, 47, HENN STREET,
and 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 Colleges are
equipped "with the most complete
and up-to-date Wireless Plant in
Ireland — an exact facsimile of
Shore and Ship installations.

Hlustrased Prospectus on application to

M. M. FITZGERALD, AM.L.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.

: )
THE MARCONI INTERNATIONAL CODE CO., Lro. ﬁ\,,«@ éo}‘:o«;@' &
Marconi House, STRAND, LONDON. 2

““You cannot charge me with not preparing betimes to assist
you to secure your due share of World Trade after the War.”

—J. C. H. Macbeth.

HAVE YOU HEARD ABOUT THE WONDERFUL

Marconi International

CODE?

THE CODE THAT IS MORE THAN A CODE. Ve

It halves the cost of Cabling, and is an Interpreting Agent and &

Phraseological Dictionary in Nine Languages. It places in o
SRS
your hands the Master Key to the Trade of the Globe ! & \,4;,.
> SR
We shall be pleased to send you, free of charge, our Linguistic Map of the World - 60‘\‘9"‘.690;?
and Handsome Illustrated Booklet if you will cut off this corner, pin it to one S & g"‘&%‘i\"'
of your letter headings and post it to us. o o a"‘;b N
& LG S

&e v\" i

March, 1920.
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OR

The Specialists in Rheostats

GENERATING PLANT

ISENTHAL & CO., LID.
DENZIL WORKS, WILLESDEN,

AND

RECEIVING SETS

Contractors to the Admiralty, \War Office, India
Office, Coionial Office, Pusimaster-General, ‘-c.

LONDON, N.W.10

POSH SLACKS -

PERFECT CREASE—-LONGER WEAR

~ Bought by Thousands of Officers.
{' A Necessity for Camp or Civil Life.

‘ALPHA’ PORTABLE

Handiest Trouser Press ever made
Weighs 20 ozs, Packs into 21' in. by

2in. by 3. Hangsin Wardrobe when
’u Hanrer combined
City and Midland Bank.

in use. 7/-
Post Free U K.
MAY & CO. (P2) 3 TUDOR STREET,

No. 2 Press and Suit
Croxs Cheque or P.O. " London

No. 1 past free
#5 (France 6d. Extra.)
1 LONDON, E.C. 4

Heads for Posters,
Covera,

Designing Girls’

CHAS. E. DAWSON,
Creator of the Dawson Giri
and Fousder of Great Byitain's

~IRST and Greatest Corres-
pondenece ART College, does
not teach so-called *‘comic’

Advts., &c.

sketching, but dignified designs
that apg)eal to people of culture
nd refinement. le hast.ught
more beginners tu earn money
by art than any other artist.
He will send gratis a letter of
criticism, advice and particulars
to any read r fulerested in
drawing who s nds to him at
the . C. C.. ! td., 69, Thanet
Huoure, Strand, W.C. 2, t
stamp for return, a small speci
men **Girls' Head * sketch.

P. ORMISTON & SONS

(P. H. ORMISTON) :; . ESTABLISHED 1793

79 Clerkenwell Rd., London, E.C.1

% Ormiston, London.” I a2

13259 Central

Silk and Cotton Covered H.C. Copper Wire,

Resistance Wires, Fuse Wire, Binding Wires,

Charcoal Iron Core Wire, Asbestos Covered

Wire, Braided and Twisted Wires, Bare Copper

Strand and Flexibles of any Construction, Wire

Ropes and Cords (fine sizes) in Galvanized Steel,
Phosphor Bronze, &c.

COMMERCIAL UNION
ASSURANCE CO., LTD.

Head Offie :
24, 25 & 26. (.ORNHILL, LONDON: E.C.

FIRE, LIFE, MARINE, ACCIDENT.
Capital tully Subscribed e 42,950,000
Capital Paid Up £295,000
Total Assets (including Life Funds)

3tst December, 1913 .
Total Annual Income exceeds

wo £24,902,252
«. £8,500,000

The tollowing ciasses of Insurance eftected : FIRE, LIFE AND ANNUITIES, M ARINE, LEASEHOLD REDEMPTION AND SINKING
FUND, ACCIDENT, including Personai Accident, Third Party, Burglary, Plate Glass, Fidelity Guaraniee, hmployers’ Liability and
Workmen's Compenearton. including Domestic Servants’ In<urame.  The Company also act as TRUSTEES AND EXECUTORS,
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Easy Lessons in Wireless

PRACTICAL COURSE OF INSTRUCTION .ON THE PRINCIPLES
i;CONSTRUCTION AND THE WORKINGS OF WIKELESS APPARATUS:-

ror THE STUDENTS, EXPERIMENTERS & OPERATORS

USF OF -
FULLY ILLUSTRATED AND IN THE NEAT FORM OF A POCKET BOOK

By A. F. CoLLINS 2 /_ COMPLETE

. L. WOOD & SON, “THE ELECTRIC SHOP”
115, HIGH STREET, CLAPHAM, S.W.4 |

SEND US YOUR ENQUIRIES FOR EVERYTHING ELECTRICAL.

Tapper and Buzzer Sets, complete with bulb and battery in polished box, from 15/6,
19/6 and 21/6 post free; Morse Keys from 4/-; Induction Coils from 15/6; Buzzers
from 4/-; Buzzer Sets from 12/6, 15/6, 18/6, 22/- € 25/6 ; Volt, and Amp. Meters
6/6, 8/6, 10/6,15/6 up to 35/-. ; best quality Bells §/-, 7/. and 10/6 post free ; small
Motors 7/-, 9/6, 11/-, 16/- and 21/6 ; small Dynamos 7/-, 15/6 and 21/6 post free.

ALL TYPES OF ACCUMULATORS IN STOCK FROM 5/6 POST FREE,

Gilt Edged

NOTE.—As an Advertisement, we will send per return one of our beautiful
Penlite Torches complete with bulb and hattery. Each one guaranteed the finest
make and finish, for P|O for 3|9 post free. As sold in our shop and elsewhere
for 516. Money returned in full if not satisfied.

Wireless Operators
IN THE

Royal Indian Marine

The Secretary of State for India is prepared
to receive applications for eleven appoint-
ments as Wireless Operator in the Royal
Indian Marine. These appointments are
pensionable on the completion of the
required period of service. Pay at the
following rates is admissable.
On appointment ... Rs. 200 a month
After 3 years . Rs. 215 a month
After 6 years . Rs. 230 a month
After 9 years . Rs. 250 a month
together with food and accommodation or
allowance in lieu.

ACCUMULATORS

FOR WIRELESS & EXPERIMENTAL WORK

Every candidate must be a British subject
of European descent, of good moral character
and of sound physique. He must be not

RASTRAMEGOR

CLIFTON JUNCTION

MANCHESTER
LONDON OFFICES—39 VICTORIA ST, S.W.1

= less than 21 years of age and not more than

5 & ELECTRICAL 30 years of age on his next birthday.
(Z& STORAGE Cf A free passage to India will be provided, and
LIMITED an outfit allowance of £20 granted on selection.
= Full oarticulars and application forms may be obtained

from the Secretary, Military Department (Room 102) H
India Office, Whitehall. Lordon. S.W.1, and appli- :
cation forms duly completed must be received not

tater than 29th February, 1920,

March, 1920.
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VALVEPANELS.
The finest of its kind
which will appeal to
experimenters desiring
an instrument of high-
class finish at a mini-
mum cost. Resistance
ts wound on athreaded
former. which, when
set, is fitted into a flush-
tarned groove, ensuring
perfect rigidity. Size
7 ins.X 4% ins.X 2% ins.
high. Each 37/6 post
free. No.0. A smaller
pattern preferred by
many om account of its

“PESCO™” RECEIVING TRANSFORMER.
A new design which will appeal to the experi-
menter, and be found efficien: on crystal or valve
receivers, Primary winding 51 ins. long X 4ins. dia.,
wound with 22 enamelled wire,secondary 5ins. X 3ins.
dia.. wound with 28 enamelled wire. Workmaa

compactness.
30/- post fieed

Each

VARIOMETER. New efficient pattern with short
wave switch. givinz atl «oatrol from o 8.000
metres. ( hart of approxi nate wave lengths sent with
these. Well made and fi.t+d in mahogany case approx.
2ins.X51ins. X 6 ins, Insulation guarantee. Price I10/-

shlp and finish all that can be desired.

*A " improved type stider. im-
proved type secondary tunmg shde
glvlng access to every lurn lrrcspecuvc
of sscondary position. locking
screw for secondary, “ D" double bar
mounting to keep secondary rigid. “F"
triangular shder bar (note flat ‘ace for
slider contact). No. W. 884,
Each 70/- post free.

TUNING COIlLS MADE TO
YOUR OWN SPECIFICATION.

APPARATUS MADE TO YOUR OWN
SPECIFICATION with PROMPTITUDE
WE STOCK EVERYTHING FOR THE WIRE-
LESS EXPERIMENTER, FROM A CONTACT
STYO TO A COMPLETE PLANT.

“PESCO"” HYTONE
BUZZER. A special neat Buzzer
with steel reed emitting a range of
notes over an octave according to
adjustment. The finest instrument of
its kind for setting crystals. Each 6/6

VALVE HOLDER. Standard
type of moulded ebonite wuh four
exten pins
as |llus’raled
Eac 3/6, post-

e 4d. extra.
Dmo of solid
turned ebonite,
mounted on
square ebonite
base with four

Each 8/,

te-minals.

Mitchells

VALVE DETECTORS.
Being a complete

wE‘ikﬁ lg:el:y Unit, for adapting
wireless your pre-war outht,
experimenter Necessary con-
1s talking densers and leaks,
about. being fitted, the fol-

. lowinz components
are needed to make

viz :
'Phoncs.
. Battery,
ment
Banery.

uner,
H.T.
Fila-

Sketch of esnnections for G.P.O. Reguirements

supplied with_all orders,
No. 1—Without Filament Resistance ... each 67/6
No. 2—Fitted with Resistance as Hlustrated, each 85/

a complete station, |

VARIABLE CON-
DENSER No. I The
standard experimenters’ con-
denser, 11 fixed and 10 moving
vanes. Adjustment for regu-
lating tension of adjusting knob
fitted. Ebenite too and bottom,
5ins.diameter. Each 35/- post
free No. 10 as No. | but fitted
in mahogany case. price 30/-.

188, RYE LANE,
| PECKHAM, SE. 15

March, 1920.
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To be Published this Month

THE YEAR BOOK OF WIRELESS
TELEGRAPHY & TELEPHONY 1920

Demy 8vo.. / ‘Over 1,200
| cin PRICE 10/6 NET =

POSTAGE 6d. INLAND——ABROAD Is.

CONTENTS

CALENDARS : Wireless Summary for 1919 . Record of Cevelopment:
National and International laws and regulations, revised to date
and reset in handy form with map indicating Wireless Stations of
each country ; Call Letters of Land and Ship Stations. Definitions
Directory of Technical Terms, &c. Also a large number of exclusive
contributions by eminent scientists on the following subjects:
Direction Finding, Wireless Telephony, Continuous Waves, Aircraft
Control, Valves, &c. &c.

ALL PREVIOUé ISSUES ARE OUT OF PRINT—ORDER EARLY

THE WIRELESS PREss LTp., 12-13 Henrietta Street, London, W.C.2

o | CONQUEST] 1

=]

A MAGAZINE OF MODERN ENDEAVOUR.

CONQUEST records, describes, and explains all the great achieve-
ments of modern Science, Invention, and Indusiry. It takes
its readers ““behind the scenes” and shows them “ how 1t 1s done.”

CONTENTS FOR MARCH.

The Pulse of the Glote. The Froblem of our Water Supply.
Vegetable -lvory. ) Conquests of Medicine.

A New Wireless Calling Device. The Story of Anthracite.

The World of Sound. The Aeroplane’s Debt to the Car Reraid.
Patents and New ldeas. Experiments.

Popular Astrqnomy. Animals of Interest.

The Vacuum Flask. Questions and Answers.

EHITTITHTTE

Subscription Rate 15s. per annum,

post free.

12-13, HENRIETTA ST., LONDON, W.C.2
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Alternating and Direct Current

GENERATORS and MOTORS

GENERATORS & SELF-CONTAINED
OIL AND STEAM GENERATING
PLANTS FOR WIRELESS AND SHIP
LIGHTING BATTERY CHARGING, &e.

Also TCanufacturers oy 5

HIGH FREQUENCY MACHINES
BOOSTERS SWITCHGEAR ARC LAMPS
CONVERTERS " INSTRUMENTS PROJECTORS

D.C. MOTOR-DRIVEN
AIR COMPRESSOR.

CROMPTON & CO.LTD.

Telephones :—

Telegram CHELMSFORD 181 Cheimsord

Crompton Chtlmsfofd

"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. Lad
Electra House, Pinsbury Pavement, London, E.C.

MINERAL CRYSTALS
FOR DETECTORS

Pure Zincite...7/6 0z. Galena ...6d. & 2/6 oz.
Fused Silicon 2/- ,, Iron Pyrites6d. & 5/6,,

Copper Pyrites 6d. ,, Bornite... ... 9d.,,
Molybdenile... 1/6 ., Carborundum il-,
Tellurium  2/6 dram ** Radiocite,” mtd. 5/-,,

Wood's Metal for fixing Cryslals e 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.C. 1.

LIVERPOOL VICTORIA
FRIENDLY SOCIETY.

Chief Office— ST. ANDREW STREET, LonpoN, E.C. 4.
Claims Paid - - £14,750,000
Invested Runds - £7,500,000
Annual Income - £3,000,000

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.

ARTHUR HENRI, Secretary.

ALL ENQUIRIES

respecting Advertisements
in the *“ Wireless World”
should be addressed
To the
ADVERTISEMENT OFFICES,

BERTRAM DAY & CO.LTD.
110111, STRAND, LONDON, W.C.2

Telephone—-8166 Gerrard.
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Weston

STUDENT’S
GALVANOMETER

| Model 375 Galvanometer is
a moving coil instrument with
a uniformly dividedscale 2°35

inches long.

[ts resistance isapproximately
29 ohms and the current
required for a millimeter
(1 scale division) deflection
18 20-2 § micro-amperes.

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

PATTERNS, PRICES, and |

AR L WIRELESS
UNIFORMS

UP TO D ATE, awrite

SELF & SON

Uniform Specialists

{

RAILWAY PLACE (opposite
Fenchurch St. Railway Station)
* 9, LONDON STREET, AND
: 79, FENCHURCH STREET
- S LONDON, E.C. 3

Telephone — 139 CENTRAL
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WIRELESS TRAINING COLLEGE LTD.
ST. MARY ST., CARDIFF, and CASTLE ST., SWANSEA

ledge of Wireless.

LIEUT-COMDK. J. R.

The above Colleges are amongst the most successful in Great Britain for
quickly qualifying Students for the Wireless Service.
outbreak of War, passed over 1,000 Students to Wireless Appointments.
Two Systems are taught, the Marconi and Siemens Quench Spark System.
We make a speciality in training ex-service men who have some know-
(] Ex-service men can have a free test to ascertain
the time it would take to qualify them if they will call at the College.

For Terms apply to—
SCHOFIELD, M.B.E, R.N.V.R. (Q),

P.S. Every student who qualified at our Colleges was placed in a permanent situation.

We have, since the

Principal

EIHITBTTH] R TH T TR

= BRISHE SAILORS - | Telephone Journal
= FOREIGN SOCIETY =

= = Published Monthly in the interests
= = of the Telegraph and Telephone Service,
= Established 1818. = under the patronage of the

= A GREAT RECORD = Postmaster-General

£ \V/ YEARS = PRINCIPAL CONTENTS

= OVER 100 = OF FEBRUARY ISSUE

= IN SERVICE FOR THE SAILOR = Telephone Development Study

S — = ——— = By Geo. E. N ]

= MORE THAN 100 HOMES & RESTS = | _ ~°V “= = o0
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= = and Mr. Leonard Horne.

= Ports throughout the world. = ]

= ) = Paris Telegraphs

= = By H. B A
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= 40,000 men, women and children from = Telegraphic Memorabilia.

= torpedoed ships received in our Homes. = The Baudot (V By J.d T

= 1,000 Sailor Prisoners of War saved = ot V) By M
= from starvation. = The *‘Crystal’ Telephone.
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= by sending a contribution to:—Sir Frederick = econstruction.

= Green, K.B.E., Hon. Treas. 32, Cheapside. E.C.2 = = S S

= - - T = PUBLISHED AT

E BankBZ?kE:ghland. Rev_G[snlle;rl\oEelcjavies :_E Ge.neral Post Office North, London, E.C. I

= = Price 4d. per copy, or 5/6 annually
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NEW PUBLICATIONS OF

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

Just Published. Tg1 gpHONY WITHOUT WIRES

SELECTED STUDIES IN

ELEMENTARY PHYSICS
A Handbook for Wireless Students & Amateurs.
By E. BLakE a.M.LE.E.
oatino. PRICE B /= NET §D0tim:
Cloth POST FREE 5. 4d.
Fust Published.
WIRELESS TRANSMISSION OF

PHOTOGRAPHS By Marcus ]. Marrin
Second Edition, Revised and Enlarged

143 Di &
Dori%s,  PRICE B/=NET [Hpeeme®
Cloth POST ‘FREE 5s. 6d.

USEFUL NOTES ON

WIRELESS TELEGRAPHY
By H. E. Penrosk.

By Puirie R. CoursEy, Bsc. (Eng'g.) AM.LE.E.
Qe & PRICE 1 B/- NET 1 Ditim:
POST FREE 13s, 6d.

THE OSCILLATION VALVE

The Elementary Principles of its application to
Wireless Telegraphy. By R. D. Bancay

110 Diagrams
5/- NET & “luslt‘:'al?ons
POST FREE 5. 6d.

THE THERMIONIC VALVE

and its Developments in Radio-Telegraphy and
Telephony. By].A FLEMING, M.A.D5C.F.R.S, &c.

144 Diagrams
1 5/- NET & llluslt:gtions
POST FREE 15s. 6d.

Crown 8vo.
215 pages

Demy 8vo,
279 pages.

ALTERNATING CURRENT WORK
An Outline for Students of Wireless Telegraphy.

'C 8vo. Post Free 1s. 6d.
o 1 /4 EACH Pout Free I By A. SHORE, A.M.LE.E.
goot ls. l'.')_xlreit gurrenl Book 2. Al\lﬁman}n)g Current. 163 86 Diagr.
ages lagrams
Book 4. Thlg 13 K mq“e"scg.pcgff"' e Croa'n 8vo. PRICE 3/6 NET & Illustrations
Cloth

Book 5. The Oscillation Valve, POST FREE 3. 10d.

NOTICE OF INCREASED PRICES.

While we regret the necessity of makmg these increases, the big
advances in cost of paper, printing and binding oblzge us to
increase the prices of the following publications.

Practical Wireless Telegraphy by E. BUCHER 12s. 6d.
Vacuum Tunes in Wireless Communication by E. BUCH ER 12s. 6d.
Practical Aviation by J. ANDREW WHITE 00 ... 12s. 6d.
Electrical Experimenter's Manual by E. BUCHER ... 12s. 6d.
Signal Corps Manual by J. ANDREW WHITE ... 12s. 6d.
Radio Telephony by A. N. GOLDSMITH o~ w5 135s. 0Od.
Radio Instruments and Measurements ... " 9s. 0d.
How to Pass U.S. Government Wireless Exammatlons

by E. BUCHER ... 5s. 0d.
How to Conduect a Radio Club by E BUCHER ... S5s. 0d.
Handbook of Technical Instruction for Wireless Telegraphlsts

by HAWKHEAD and DOWSETT .. c 7s. 0d.
Bangay's Elementary Principles of ereless Telegraphy;

2 Vols. in one 7s. 0d.
Elementary Pmncnples of Wireless Telegraphy, Parts I and

11, sold separately... 3s. 6d.

FULL CATALOGUE POST FREE UPON APPLICATION

March, 19zo. XXV Please mention the Wireless World



THE WIRELESS WORLD (Advertisements)

USEFUL PUBLICATIONS
for « WIRELESS BEGINNER

Morse Code Card

Contains full alphabet, with punctuation
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.
ByR.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.to5 kw. Price 25.6d.net. (Postage4d.)

Magnetism and Electricity for
Home Study.

By H. E. PENROSE. Crown 8ve. 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 34d.

Test Questions on Wireless
Telegraphy.

Invaluable for self-examination. Price 2s. net.

(Postage 3d.)

Series . THE ELEMENTARY PRIN.
CIPLES OF WIRELESS TELE-
GRAPHY. Part 1.

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

Series3. ELEMENTARY PRINCIPLES
OF WIRELESS TELEGRAPHY.
Part 2.

Answers to above. - 2s.
(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.)

net per series.

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

Wood Box, containing Buzzer and Standard Bittery = PI'ICC £1 1 O
Postage (extra) British Isles 6d., Abroad 1s. 6d.

The Wireless Press Ltd.,, 12-13 Henrietta Street, London, W.C.2
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NAVAL, MILITARY and
SHIPPIXNG OUTFITTERS

REGULATION UNIFORM
for MARCONI OFFICERS.

Mlller, Rayner & Haysom

LIMITED.

: 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 H.M. GOVERNMENT AND
THE PRINCIPAL STEAMSHIP LINES, ETC.

R T T e e R TR AR

S T T e e T T T e T T T

EylIuil |“”””“l”“”“”l”“““””|||””””I”“”””“”““”””““”””|||”“”““”]””|””“””I“”””|||”‘””|”””[”|ll”lul”l””””“““”

COUBRO & SCRUTTON

Head Office : 18, Billiter Street, London, E.C.
Telegraphic Address ; Coubro, Fen.,L.ondon. Telephones : East7, 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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—_“HOW TO BUILD :
You are invited to read .
THE MENTAL POWER.
“Merchant Shipping Review TS s s (T ENENE: (b o
and Empire Trade Gazette L1 and Constructive Thinking.

tration, Memory, Judgment, Observation, Will, Imagination,
A careful study and proper application of this inspirin,
series of lessons will léad you to great success and material

prosperity. You quickly learn how to

THE MONTHLY JOURNAL —acquire a retentive memory ;

For those interested in ~~develop and use will power;
——gain influence over people;

—argue, deduce, form sound opinions;
Transport’ r —think clearly and study intelligently ;
b ° ‘—get at the real facts;
Shlp Constructlon, —increase your self-confidence ;
: . —overcome bad habits.
Engin
g eerlng Although this course o. lessons is worth pounds upon
an . pounds to anyone who uses it rightly, the price has been fixed
B J very low—18/- net. “Ho:\' to Build Mental Power,” a weil |
AVlatlon. bound volume of 600 pages, with many diagrams In black and

colours, will be sent on three days’ approval upon receipt of

| the special order form below.

To be obtained of all bookstalls, Newsagents, Funk & Wagnalls Co., 134, Sallsbury Sq., E.C.4

etc., at the principal ports at home and abroad,
or direct from the Publishers—

5 Ri :j QE: To FUNK & WAGNALLS €0., 134, Salisbury Sq.; E.C 4
M =3 d h s val, id. **
» Richmond Street., Liverpool, m e Mot T e oan sanactony. il el
and > - within 5days after;efeiptreith:r 18/- inhtl'u.ll paymen(,ort 46
19’ Oxford Street, London, W. 1 ;_ E as first payment, and three further monthly payments o 45,
R o == - - = v oeemmen - mmmmmmmeee : 2
g ==
PRICE — ONE SHILLING. ==

115
QUEEN VICTORIA
STREET, E.C.4

Telegrams—
NORNODESTE
CENT-LONDON

Telephones—
CITY—9493 and 9494
Branches—
124, St. Vincent Street, Glasgow I

Millburn House, Newuastle-on-Tyne
701—802, Tower Building, Liverpool
66, Scottish Temperance Buildings, Belfast

Works :—PATRICROFT, LANCS., ENGLAND
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Pitman’s Technical Books

New Edz'tion'
WIRELESS
TE LEGRAPHY

W. H. MARCHANT
A Practical Handbook for the
use of Operators and Students

This book is intended primarily for the use
of those engaged in the practical operation
of Radio-Telegraph installations. and for
students whoalready possess some knowledge
of electrical science. It has been thorough'y
revised and now includes all the latest
developments.

Second Edition, Revised and Enlarged.
With 20! Nlustrations. 7s. 6d. net.

GUIDE TO THE STUDY OF THE IONIC
VALVE. By w.D. OWEN, AM.LE.E. This is not a text-book
but a carefully prepared résumé of the whole valve situation. which will
enable operators 1o bring themnselves abreast of the enormous developments
in Wireless transmission andreception. Students will find thislittle book an
exceedingly useful companion volume to text-books on the subject.
Illustrated” 2s. 6d. vet.

WIRELESS TELEGRAPHY AND HERTZIAN
WAVES. ByS.R.BOTTONE. Fifth Edition, thoroughly revised by
C. SYLVESTER, AM.LE.E. An_elenmientary text-book. Contents
include —Preliminary Motions — Historical Considerations on the Hertzian
Waves—Constructional Details. With 39 [lustrations. 3s. net.

THE RADIO TELEGRAPHISTS' GUIDE AND
LOG-BOOK. By W.H.MARCHANT Thisbook should be found

beside every operator of wireless telegraphy apparatus. It describes the
apparatus, gives regulations and instructions for the workingof installations,
log sheets for keeping records, etc. etc. With 90 il.ustrations Ss. 6d, net.

LIGHTNING CONDUCTORS & LIGHTNING
GUARDS. By Sir OLIVER J. LODGE, F.R.S., LL.D., D.Sc.,
M.LE.E. A Treatise on the protection of buildings, telegraph instruments,
and of electrical installations generally, from damage by atmosphere
discharges, With numerous Illustrations, 15s. net.

Write for Complete List of Technical Handbooks post free from:—
SIr IsaAc PiTmaN & Sons, LTp., 1 AMEN CORNER, LoNDON, E.C.4

bt costs you nothing te send roi che book ot Standard
Insulating  Specialities, ver the information given s

invaluable.

endeavour fu help users.

g speciafities are reglarly

s Dghiing
wawways.els D

TANDAR

Tts  conmtents include  every point that
makes for better insuliuon and represents 4 high

Scientific Appliénces

All Materials for Electrical, Magnetic,
Optical and Experimental Work.

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

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

QOur Famous WIMSHURST and
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.

INSULATING

| Varnishes & Compounds

FIFTY YEARS' EXPERIENCE.
GOODS FORWARDED TO ALL PARTS.

Catalogue and expert advice where onocessary from

PINCHIN, JOHNSON & Co,, Ltd,,

GENERAL BUILDINGS ALDWYCH.LONDON WC2

Scientific Appliances
(DALE and HOLLINS)

11.29, Sicilian Avenue, London. W.C.1
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ELECTRICAL AND
MECHANICAL ENGINEERS

Contractors to the Admiralty
War Office and Air Force

Manufacturers of .

MARCONTI'S WIRELESS DISC DISCHARGERS.
ROTARY CONVERTERS. DYNAMOS.
| ELECTRIC MOTORS. TRANSFORMERS.
' BOOSTERS. BOX HIGH VACUUM PUMPS.

COMPLETE ELECTRIC
LIGHT INSTALLATIONS

For Country Houses and Yachts.
Lighting Sets for Motor Cars and
Aeroplanes. Estimates Free.

AN EFFICIENT STAFF FOR REPAIRS

Inventors’ ideas carefully and skilfully
carried out from the preparation
of detailed drawings to the completzon
of the finished article :: :: g

W. MACKIE & CO

ESTABLISHED 1882
THE PALACE ENGINEERING WORKS

129, 131, 133, Lambeth Road, London, S.E.1

TELEPHONE 182 HOP

TR e

e A TR S

e
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The London Telegraph Training College 114,

T h : ’ ESTABLISHED
wEsTEAN se0s.  Morse House, Earl's Court, S W. R YEARS

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES

CABLE AND WIRELESS TELEGRAPHY.

ARENTS 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 11 the first rank. Cable Telegraphy offers at the present time excellent
prospects 1o 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 increments 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 forwayded 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 formule 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.

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

RIVAROLO LIGURE (ITALY) |
WATER POWER TURBINES |

WIRELESS TELEGRAPHY
WIRELESS TELEPHONY &
WIRELESS for AIRCRAFT
Young men wishing to enter a remunerative and pro-
gressive profession should commencetraining 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 €chcol: are now fitted with a standard
‘Marcori Valve Transmitter and Amplifying Receiver.
Write nowﬁ;r Hlustrated Prospectus

. L)
North-Eastern Schools of Wireless Te'egraphy
6. BLENHEIM TERRACE, LEEDS
CENTRAL CHAMVBERS, HIGH ST, SHEFFIELD
18. ELDSON SQUARE, NEWCASTLE-ON-TYNE

March, 1920. xxxi

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 A pparatus
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:

Milburns House, Newcastle-on-Tyne. Telephone: Central 1125
CARDIFF: SOUTHAMPTON:
8, New _Strcel. Cardiff Oxford Ho. Oxford St. Southamptona
Telephone : Cardiff .1501 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

March, 1920. xxxii Please mention_the Wireless World
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1920 DIARIES NOW READY

Tue WIRELESS AMATEUR'S

Diary & Notebook

Price 4/6 Net. Post Free 4/10

Tue WIRELESS OPERATOR'S

Diary & Notebook

Price 4/6 Ner. Post Free 4/10
Refills for above 1[6 each, post free 1/8.

BEST LEATHER CASE, WITH TWO 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.

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.

The Special Sections cover :—

CONTENTS.
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.
&ec., &c,, &e.

The Wireless Press, Ltd., 12-13; Henrietta Street,

London, W.C.2.

ROBISON'S MANUAL of

| RADIO-TELEGRAPHY
AND TELEPHONY

(Fifth Edition, revised and enlarged)
By Capt. S. S. ROBISON, U.S.N,,
and other experts.

An excellent Textbook for Students & Operators.
Thousands in use. Cloth 8vo. 307 pp. illustrated,
10s. net or 10s. 6d. Post Free from .

S. RENTELL & CO., LTD.,,
36, MAIDEN LANE, LONDON, W.C.2

3d. TWlCE MON 1 HLY 3d.

PHILATELIC

e

Largest and o]dest independent stamp Journal, Full
of original articles and illustrations. 7/6 per annum
4/- for six months.

Specimen 40-page issue for 4d. post free from—
“THE PHILATELIC MAGAZINE”
11 GOUGH SQUARE. FLEET ST. E.C.

or of any newsagent,

A NEW BOOK

BY THE AUTHOR OF THE FAMOUS
“ THEORETICAL PRINCIPLES OF
WIRELESS TELEGRAPHY”

HAS JUST BEEN
PUBLISHED ENTITLED: |

“WHIZZ-
BANG!

PETROL MOTORS—THE
LATEST EXPLANATION"

Copies are on Sal: at all . ..

SMITH’S BOOKSTALLS
or the Publishers—

GEE & CO. (Publishers) LTD.
34, Moorgate Street, London, E.C.2

Price 1s. each. Post free 1s. 1d.

March; 1920.
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Tel. Address— Telephone—
* Gardlocket, Fen, London.” 1650 Avcnue (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.
Apply to Head Office :

13, FENCHURCH AVENUE, E.C3

Here is THE electrical
magazine for you. Forthe
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  om
WIRELESS in U.S.
200 llustrations, 90 big
pages, over 100 articles
One copy will
comvince you

Subscription rate
a year ... 188'

ELECTRICAL
EXPERIMENTER
SCIENCE AND INVENTION

-FRST
WINGLESS "R\ ;ﬂ'
AIRPLANE

ELECTRICAL EXPERIMENTER
Send for Free SampleCopy

GEOFFREY PARKER & GREGG.

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

OAK FLOORINGS.
HARDWOODS for HIGH CLASS JOINERY

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

BACK HILL, LONDON, E.C.

\"THE 100 PER CENT. |

Wireless Magazme
The Magic of Wireless is
calling. You can now hear
wireless ‘phone talk and re-
ceive messages from the U.
All about these and hundreds
of other important things of
interest to the Amateur are in
the Radio Amateur News.
The greatest and biggest
wireless magazine in U.
Over 10} illustrations, 48 big
pages, and over 60 articles.
Nothing but Wireless.
One Copy wili Convince You.
Subscription Rate #2°00 a Year
Send for Free Sample.
Radio Amateur News
254, Fulton St.. New York.

15Cents

F{ DIO JHUARY,
N E S | IIV‘I NB 5w

77y

.

b\ A New

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 [

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 illustration, the remainder of
the plate betng heavily coated with a
non-conducting material.

March, 1920.
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OF WIRELESS 'I:ELEGRAPHY LTD.

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 & 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. ]. R. HALLIWELL

CITY SCHOOL of WIRELESS TELEGRAPHY

61, HIGH ST., MANCHESTER (Tel. CITY 5210).

County Chambers, 668, Corporation St., Birmingham.
Guardian Chambers, 4, Bridlesmith Gate, Nottingham.

' 5 I N N R W
[¥3 S
The Model Engineer REGARDING MARINE UNIFORMS
A splendid paper lor young Engineers. Apprentices,
Students and Amateurs interested in Mechanics, o A CUSTOMER WRITES: —
Elcctricii)y and Model J\/hlinn. It conEl‘linl pyrliudl The L;;uform arrived in quick time,
articles by experienced writers on  Electrical an ts well, %R
Mechanical subjects, Locomotives, Motor Cyeling. o s and'i.s SRS S otory.
Model Aeroplanes and Wireless Telegraphy. [F you are requiring a complete Sea Outfit
Published every Thursday, 4d. post free. ™ Paterson’s have made a spccial sludy of the =
& . s ST ) o requirements of Mercantile Marine officers,
Junior Mechanics & Electricity a}r:d lgiuaramee correct regulation style. You
The paper for beginnars of all ages in Mechanics, Elec- should call and see their splendid range of
tricily and Model Making. All the articles are written 3 .
m l-i)r,n:;lle languelgc so that everybody c:n read and superior dmhd' lhg stk hlgh-cla§s make, the
unc(lS:nl.nd lhe';n.thli_s well iljmmfud. Tbefhe is .tﬁ perfect fit and finish, and exceptional value.
ries AR eplie section, from whiel mu
i e\valuable infm-m:lion c:n be obtained. LTN[FORM Made to your order .
Published on 15t of each month. 4d. post free. : - SUITS Complete in every detail
SOME USEFUL BOOKS. g(')?\ci% Readv to wear -
Practical Lessons in SmalldAccumulators .. 18}d. Perfect Fit Guaranleed
E:dgie::ler{:gmmfaaméi R s xl::g: REGU LATION Naval Trench Coats
matics Simply Ex- Small Dynamos and AINCOATS Oilskins & Waterproofs
lained. oo .23 Motors . P .. 1eid.
Practical Dynamo and Induction  Coils for SPECIAL ATTENTION TO POST ORDERS
pffc??é’a'x orl::g:'c::ilg: 1y Sr:anﬁ‘gl‘:r:trlc.ivloto.r; i:gg: Write to-day for scientific self-measurement form
Coil Comstruction .. 1/p Alternating Currents rogd.
Petrol Motors Simply Windmills and Wind
Explained .. .. 19 . Motors.. od .. to}d. | } A T E R S O N ]
Wor:s;oplpesWrmkles t/9 Wé:;:;?; Eprellaeifl:‘dphy 103d.
and ecC ) LX) ) - —
Every Boy's Book-of Rlectricity, 3d. J-& M. PATERSON LIMITED
Every Boy's Book of Engines, 3d. NAVAL AND MARINE TAILORS
Book List sent post free on receipt of card. 301 ARGYLE ST.’ GLASGOW
PERCIVAL MARSHALL & CO,, . S
S, iy R ded
66m, FARRINGDON ST, LONDON, E.C. pecially Recommended Jor Good Honest Value 1
n SN v DN R ODPERRSEE w
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THE WIRELESS WORLD (Advertisements)

HARVEYS’

17, London Street, London, E.C. 3

FACING FENCHURCH- STREET STATION.

Telephone : Book to Mark Lane or) Pusiness hours 9-6.
Avenue 2200. Fenchurch St. Station Saturdays 1.30.
HOSIERY DEPARTMENT : 15 LONDON STREET.
OUTFITTING » w16 ' A

SPECIAL PRICES
For OPERATORS

Ll ] LI L

Uniform Serge Suit complete,

lace and buttons £6 6 0

Superfine Cloth Coat and
Trousers, lace and buttons

£8 8 0
Bridge Coat or Naval Warm
with shoulder straps and
e buttons, complete £4 15 0

R.N. Cloth Cap, standard
badge and band ., 24/-

Badges, standard ... 15/-
Standard Buttons : Coat,

Mess, Vest, per dozen 3/-,

2/6, 1/6
White Suits,
Naval Belted Coats, and
everything for NavaL wear.

WE HOLD THE LARGEST STOCK OF WHITE
SUITS IN LONDON, ALL SIZES TO BE HAD HERE.

TAILORS, OUTFITTERS, BOOTS, HOSIERY,
OILSKINS, WATERPROOFS. Noted for First-class Cut.

HARVEYS’

Our Name s Your Guarantee. Send for Our-List.
(OPPOSITE FENCHURCH STREET STATION)

March, 1920. . Xxxvi " Please mention the Wireless World



‘Che 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 unaflected by
external fields. It reads directly in Megohms and 1is
independent of the voltage or speced of the generator.

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

TWO GOOD WALLETS

Solid Leather, size 63 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.C3

UNDERTAKE SUPPLY OF ALL
REQUISITES FOR ENGINE ROOMS, - *
POWER PLANT, MACHINE SHOPS, &c. Our Specially Refined

Lubricants are in use on
WRITE FOR ILLUSTRATED LISTS suar) iaes oMM ackinery,

W. H. Willcox & Co., Ltd. ,_

32 to 338 SOUTHWARK ST., LONDON, SE.!

i

H o0 o A d by H.M. War Office, Flectric Supply Cos.,
Paph et TR A0 fr e Nlwic R;i]‘::'y CYOI.. Marconi's Wireless Telegraph Co.

WATER-TIGHT PLUGS siMMONDS BROS., LTD,,
ewton St., RN, W.C,

& CABLE COUPLINGS ¢ &5 Newion St HOLBORD,

TO MEET HOME OFFICE REQUIREMENTS .~ .. 126l Cenry =B

Patented in England 4
and Abroad, 1

NIPHAN

5 to 250 Amps
500 Volt Circuit

COUPLING CONNECTING CABLES 3. WAY TEE
Madrch, igzo. Please mention the Wireless World
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'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 : London Agents :
WIDNES, LANCS. GEORGE F. WEST & CO,

‘ 13, VICTORIA STREET,
Telegrams : ** Foundry, Widnes.” LONDON, S.W. !

| elenbone - Ne. 225 Widos. Teleghoncs 440 Vieorns = |

1 PnldbyS nder: Phllp 8 Co., Lid, 6&8Upp¢Thme Street. E.C. 4, for the Proprietor 5
2 nd P T Wireless Press Lid., 12-13 Henrietta s. et, London W.C. 2; Syd Nsw =
= 97 ClartnccSl ; Melbourne, 433/4L ttle Collin: Sl ; Ne wYok 25 Elm Street ; Romc via,
Gregoriana, 36; S uth Africa, Exchan g Buildings, Ca pc "Town, and Central News Ag ncy. Ltd.

b 2784 vnH



