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F.quatorial Wireless

A New Station Erected at Sta. Elena, Ecuador
By P. EISLER

Ecuapor furnishes a considerable proportion of those tropical products of
which the great nations of the temperate zone demand more every year, and its
progressive development is therefore a matter affecting world-wide interests. Its
potentialities are great and immediate, for between the Cordillera Mountains and
the sea there is room for untold profusion of cocoa, coffee and cotton plantations.
In Guayaquil, morcover, the Republic pussesses one of the finest harbours in South
America.

Shipping already abounds in the neighbouring seas ; and, in view of the fact
that the Panama Canal is more and more taking on the character of a great inter-
national highway, each succeeding year is destined to witness an increase in the
number of keels which furrow these placid waters. Yet no wireless of any importance
served their needs until, in November, 1917, the station at Santa Elena Puint was
opened.

The installation was inaugurated by the Marconi Company, not directly und-rr
contract, but for experimental and demonstrational purposcs. It was thought
that no argument could be so conclusive to Government authorities in this part of
the world as a station which would shepherd the vessels plying between their ports
and the rest of the world, and which would prove by an object lesson based on actual
experience the value of wireless telegraphy in opening up communications in
undeveloped tropical regions. The result of this experiment has been encouraging
in the extreme.

The locality selected for the site of the installation 15 a promontory which juts
abruptly out into the Pacific Ocean a little under one hundred miles away from the
city of Guayaquil. Past this promontory ply the vessels of three companies per-
forming their steamship services on a regular schedule. These are: the Pacific

UNIVERSITY OF MICHIGAN
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Steam Navigation Company (British), the Cia. Sud Americana de Vapores (Chilian)

and the Cia. Peruana de Vapores (Peruvian). Over and above the regular lines

numerous trading boats pass to and fro. All of these vessels, which carry wireless,

can now maintain a regular traffic at any point along the seven hundred odd miles

Elj‘izh stretch northward to the Isthmus, and a similar distance in the southerly
Irection.

The Galapagos Islands, lying out in the ocean about 600 miles to the westward,
belong to the State of Ecuador ; and it is hoped that communication will, through
this wireless installation, be eventually maintained between this important group and
the Republic which owns them. So far as the islands themselves are concerned, not
merely are they remarkable for a distinctive flora and fauna, but—lying as they do
on an ocean highway in the direct line from Panama to Australia and New Zealand—
cannot but ere long assume that importance which must inevitably attach to a
group so situated, enjoying in addition, as they do, the blessings of a perfect climate
and fruitful soil.

The wireless gear was conveyed to Guayaquil and thence embarked on sailing

oy
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LPhote by H. I, Bimasens.
AN QLD DUG-0OUT REMDERED SEAWORTHY BY BALSA LOGS,

buats, locally known as Balandras, which ply along the seaboard here, engaged for
the most part in the conveyance of salt from Sta. Elena to Guayaquil. The greater
number of the balandras, as shown in our illustration on page 651, are fitted as
cutters ; although some of the larger craft, intended for more extensive voyages,
have been schooner-rigged. From these sailing boats the material was lan on
rafts (one of which figures in our illustration) constructed from a wood indigenous
to these parts and known as Balsa. This timber is so light that a very substantial
beam can be handled by a single man with great ecase, and the Ecuadorians make
extensive use of it for the purposes of flotation. In the case of the canoe utilised for
landing our personal effects, which forms the subject of our illustration on this page,
it will be noticed that the little craft, originally dug out from the trunk of a tree,
had been rendered seaworthy by strapping a log of balsa to the side. The floating
power of this light timber is made permanent use of at Guayaquil. Here we have
a port 2} miles long with a fine stretch of quays extending for over a mile and a
half ; and, as there are few piers for this great frontage, rafts of balsa wood have
been put together to form a series of floating jetties, which cope adequately with
the rise and fall of a tide averaging about 10 feet,

riginal trom
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[Phale by H. F. Simmons.
GENERAL VIEW OF STA. ELENA STATION WITH WIRELESS STATION IN DISTANCE.
THE LARGE BUNGALOW TO THE RIGHT IS THE CABLE STAFF QUARTERS.

The soil with which we had to deal is sandy, and in close proximity to the sea,
so that we encountered no difficulties in making good " earths.” Our tubular
masts were erected in stages of 1o ft., after a fashion indicated bv our three illustra-
tions. The lattice topmast, 4o ft. in length, was hoisted into position by a pair
of sheer legs. Then three 1o-ft. sections of tubular mast were bolted together
around this topmast, leaving 1o ft. projecting. After this, before each ro-ft. section
to the tubular mast was put into position, the topmast was raised 10 ft. to correspond.,
In order to execute this series of manceuvres, a moving cage was provided for the
men to work on, as indicated in Fig. 1. The raising of the topmast was effected by
utilising a steel rope passing through a sheave in the heel of the topmast itself and
carried out to a winch. Thus the construction proceeded from stage to stage, until
we had attained the desired height. IFig. 3 shows the men going aloft to work in
the cage, at one of the later stages,

(Phoio by H. F, Sommong,

LANDING GEAR FROM A BALANDRA.

Original from
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At Sta. Elena the height of our two masts runs to 260 ft. and they are placed 600
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[Photo hy H. F. Simmons,

RAISING THE AERIAL MASTS: (I) THE FIRST
STAGE ; (2) THE LOWER SECTION WITH ** MOVING
CAGE "', (3) MEN BEING HOISTED INTO THE CAGE

ft. apart. The power of the installa-
tion amounts to 5 kw. and radio-
telegraphic operating is conducted
on wave-lengths of oo, 1,000 and
2,000 metres.  The engines are of
10 h.p. and driven by petrol,
whichis obtainable at quite reason-
able rates from the neighbouring
Peruvian oil fields. Ere long it
may be possible to secure all that
15 required from the immediate
neighbourhood, which is  itsell
petroliferons and contains a
number of surface wells already
worked by the local inhabitants,
The illustration on the cpposite
page gives a general view of the
wireless machinery, and the in-
stallation has been equipped with
receivers of the latest magnifving-
valve type, capable of reception
up to 4,000 metre waves,

The country which lies be-
tween Sta. Elema Point and
Guayaquil is thickly wooded, with
tangled tropical vegetation, and
communication overland can only
be maintained by means of a rough
track through the virgin jungle,
available for motor-cars during
the dry season of the year; all
throungh the rest of the tw{-.lve
months communication 1s possible
solely by sea.

The climate of the two places
differs considerably, that of the
great seaport being hot and
oppressive, whilst Sta. Elena's
temperature is modified by preva-
lent cooling breezes from the
south-west.  This advantage the
latter owes partly to its situation
with regard to the sea, and partly
to the fact that it lies at the tail
end of the great Humbolt current.
These superior climatic conditions
have caused the little seaside
village to be extensively used as
a watering place, or Balneario,
by Guavaqul citizens, many of
whom own the unpretentious
bungalows which may be seen
dotted along the sea front.

riginal trom
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The first wireless telegraph station ever established in Ecuador was installed
in 1913 at Guayaquil by Sefior Don George Chambers Vivero, Captain of the Port.
It was erected on his private initiative and at his own expense, for the purpose of
communicating with vessels navigating in the Guayaquil river. Through its inter-
mediary this enterprising and energetic ofhcial is able to maintain touch with the
newly-crected station at Sta. Elena. The instruments of this miniature installation
are worked by an Ecuadorian operator, who manages the communications in a
thoroughly satisfactory manner. The technical proficiency requisite for wireless
operating is well within the natural capacity of the citizens of the Republic, despite
the fact that the average education prevalent within its borders does not attain so
high a level as could be desired.

An eloquent object-lesson in the importance of wireless for opening up com-
munication in relatively undeveloped countries such as this, is furnished by the
inter-relations between Cuito, the capital of the Republic, and {|11’|"i.'=u|'lll| its
principal port and chicf commercial centre. The two cities are separated by about
a distance of 200 miles, which is spanned by 2 telegraph wire. Yet, Hh;utv the
importance of maintaining constant intercourse between the two most important
cities of the State, telegraphic communication 15 not infrequently interrupted for
days together. This constant interruption is owed to a multiplicity of causes,
some natural, some human. Probably the most serious destruction is due to the
agency of hean’ rains, whose tropical violence, during certain seasons, uproots
considerable tracts of the line, Tha n, tea, the mountain folk find telegraph wire of
considerable utility to them in various ways, and do not hesitate to help themselves
to State property irrespective of consequences. The net result is that the main-
tenance of this vital line of communication causes a perennial loss, which 1 have
heard computed by competent authorities at no less than {15,000- {20,000 per annum.
Indeed, it has been stated in my hearing that, so soon as wireless communication
between these two centres has been opened, the present wired lines will be allowed
to fall into complete disuse,

|Phote by K. F. Simmonr,
CORNER OF ENGINE ROOM, SHOWING TRANSMITTING APPARATUS
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HE subject of our notice this month was born
at Ruoms, in the Department of the Ardéche,
on Septémber 1gth, 1880, Educated first at
the Ecole Polytechnique and at the Ecole
d'Application of Fontainebleau, he quitted
the latter establishment in 1go3, and was
granted a commission as Engineer-Lieutenant
in the Telegraphists’ Division at Fort Mont-
Valerien. In 1910 he transferred to the
Central Establishment of Radiotelegraphy, and
supervised the installation of wireless at most of
the military stations, both permanent and mobile.

He specialised in research work, having for its sub-
ject the various types of crystal detectors (certain
forms of which are due to his suggestion) and some
of the results of his Jabours have been published by
La Lumiére Elecirigue. In 1908 he was entrusted
with the task of representing wireless telegraphy at
the International Electrical Congress at Marseilles. At
this time also he collaborated with M. Blondel in
various investigations into the emplovment of frame
aerials for radiogoniometry, and high tension arcs for
Gj wireless telegraphy and telephony. In 1910 and 1911

he carried through some important experiments on the
employment of wireless telegraphy in aircraft. At
that time with an aeroplane carrying a crew of two,
designed for a two-hour flight, messages were inter-
changed over a distance of 40 kilometres, the station
with all its accessories weighing 24 kilograms. These
experiments gained {or their originator the Crossof the
Legion of Honour,

Captain Brénot was, before the war, in charge of the pages devoted
to wireless telegraphy and telephony in the Revue Générale d'Elec-
tricité, besides being head of the practical work in the advanced
wireless school. In 1911 he was appointed as Technical Adviser to
the Minister of the Colonies, and took over the organisation of the
Colonial Systems, particularly those applying to communication
between the warious Colonial units. This system includes 35
installations in actual working, 25 in course of construction and 30
in contemplation. Six of those now building are high-power
stations. He acted as Delegate of the Colonial Office at the Inter-
national Radiotelegraphic Conference of London in 1912, at the
International Time Conference of Pans (1g12-1913), and at the Inter-
national Safety-at-Sea Conference held in London in 1913-1914.
During the war, whilst remaining in charge of French Colonial
Wireless, he was appointed Head of the Radiotelegraphic Centre at
Paris and of the Eiffel Tower Station.

.........




Recent Developments in Field
Station Apparatus

Damped and Continuous Wave ‘Gransmitlers and Receivers

WitH the removal of censorship restrictions we are now able to deal in this
magazine with some of the technical details of wireless apparatus in use throughout
the war. In view of the interest which has been aroused by the accounts of Army
wireless work in the field, we think our readers may appreciate a description of some
of the more modern field-station apparatus produced by the Marconi Company, and
we therefore propose in this article to deal with the 1d-2 kw. waggoen station, known
as Type F2.

In the design of wireless apparatus for the field we have to take into account
several important considerations which are negligible in the case of fixed stations,
such as those which are u=ed for communication with ships at sea. In the latter
case portability and speed of erection are virtually unimpertant, whereas, in the
case of a wireless station erected in the fighting arca these are primary considerations,
Let us first, then, consider this particular set of apparatus frcm the standpoint of
portability.

The station is carried by two carriages of the limber and waggon type, each

THE PFOWER CART. Ii—z KW. CART SET.
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THE GENERATING SET.

carriage being drawn by four horses. The weight of cach carriage complete, but
without personnel, is about 29 cwt., and the total gross weight, including personnel,
15 in the neighbourhood of 6 ewt. The carriages, of which a good general idea can
be gained from illustrations on the previous page and page 659, are solidly constructed
with wheels 5 ft. in diameter and 3} in. tread fitted with artillery-pattern naves and
bushes. The axles are solid steel forgings and are cranked 5 in. to bring the centre
of gravity of the carts as low as possible. A brake is fitted to each cart, and the
footboards, being removable, are so arranged as to form a seat for the operator when
the station is working.

The personnel normally consists of eight men, and with a full complement the
station can be erected and in action within twenty minutes of halting and can be
dismantled and packed within fifteen minutes. In emergencies, however, the
station can be erected and worked by a minimum of two men,

The station, when erected, is seen to possess two masts, which are of the steel
tube sectional type, 70 ft. in height and supporting a horizontal antenna of the
simplest possible design, allowing easy erection in any locality without the necessity
of having to look for a large piece of open ground such as would be necessary to erect
an umbrella antenna. The earth connection is also of the simplest possible type,
and, being laid on the ground, does not interfere with the freedom of approach to the
station,

The first carriage or engine cart illustrated on page 656 carries the generating
set, together with the necessary fuel and oil tanks, switchboard and connectors.

UNIVERSITY OF MICHIGAN
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The prime mover consists of a
slow-speed petrol engine running
at 1,200 revolutions per minute,
Using a special aluminium alloy
wherever practical and the very
best materials obtainable, and by
the careful design of the wvarious
component parts, the weight of
the engine has been kept low
while allowing a high factor of
safety. Toensure steady running
with a minimum of wvibration a
type of engine with horizontally
opposed cylinders and cranks
at 180° has been adopted. All
moving parts are most carefully
balanced, and the absence of
vibration at all speeds 1s re-
markable. All parts of the
engine are made to gauge and
; ] «  can therefore be very easily re-
AN AIR-COOLED MOTOR. Z ]]lH.EEd. T i wicar il
cient running under all conditions
the engine has been designed to give 8 h.p., sswater-cooling system being adopted.
The cooling system consists of water jackets cast with the cylinders con-
nected by suitable pipes to a large radiator, and permits cool work under the
most adverse climatic conditions. A strong current of air is maintained through
the radiator by means of a fan attached to the fly-wheel- The radiator
is of the tubular type and is extremely simple and robust, and can be cleaned
out very thoroughly should occasion require it. For use with pack stations in
hot climates and in conditions where water is not readily awvailable an air-cooled
type of machine is made, and this is shown from two points of view on
this page. Themost modern form of high tension magneto ignition has been fitted
in such a way as to ensure ready adjustment without detaching it from the engine,
Lubrication {:as been reduced to its
simplest formand rendered entirelyauto-
matic by means of a screw pump deliv-
ering to troughs into which the big ends
dip, so that a supply is given as long as
the engine is running andis shut off when
the engine stops. The cylinders, which
are 34in. by 3§in., are bolted to the crank
case and are easily detachable, while the
pistons are fitted with two rings and
lightened as much as possible. The gud-
geon pin is a driving fit in the piston,
the cylinders being protected from acci-
dental damage by the pin by means of
copper caps, pressed into the gudgeon
pin-holes. The crank shaft 15 made from
a special 3 per cent.nickel steel stamping
and runs in ball bearings, and the
valves, which are of nickel steel turned
from the solid, are readily acces- .
sible by removing the valve covers, THE SAME FROM ANOTHER ANGLE

UNIVERSITY OF MICHIGAN



1919] FIELD STATION APPARATUS bsg

J» o Wiy Y 1

-

THE OPERATING CART,

Both inlet valves and exhaust valves are mechanically operated direct from the cam
shaft without intermediate rockers and are interchangeable.

Directly coupled to the petrol motor is an 18-pole self-exciting generator,
designed for an output of 12°5 amperes at 200 volts alternating current, and 7 amperes
at 25 volts direct current, the latter being valuable for charging the accumulators
used for the electric lighting of the carts and for the receivers. The end of the
dynamo shaft, remote from the coupling, is prolonged sufficiently to carry the disc
discharger (seen in our illustration on page 657), and a light aluminium casing
extends from the end cover of the generator, which at the same time carries the
fixed electrodes of the disc discharger, totally enclosing the latter and thus reducing
the noise of the spark to a minimum and protecting the disc discharger from damage.
The generator is driven by the engine through a flexible coupling.

Two switchboards are fitted to this set ; the alternating current board, con-
sisting of a slate panel on which is mounted a 2-pole main switch, two fuses and two
guard lamps. The direct current switchboasd consists of a slate panel containing a
main switch, an automatic cut in and cut out, an ammeter and a voltmeter, a fuse
and two guard lamps. Connections are made between the carts by armoured leads
and interchangeable plugs and sockets. The plugs are of extremely strong design,
ensuring thoroughly reliable connections so arranged that it is impossible to connect
the circuits inaccurately. Electric lighting is provided in both the engine and
instrument carts, the current being provided by the accumulaturﬁ, which are auto-
matically charged by the dynamo whenever the engine is running.

Considering in detail the transmitting apparatus, we find that the transformer
is of the closed iron circuit type, the seconding being connected through protecting
chokes to the two electrodes of the discharger, across which a fixed safety spark gap
is placed to prevent any excessive strain being put on the transformer or condenser
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battery due to faulty adjustment of the disc. The primary high-frequency circuit
consists of a condenser battery, disc discharger, primary jigger winding, operated
by a z-way switch, and fixed primary inductance, a primary tuning inductance with
four adjustable tubes, and a 4-way change- tune switch, The condenser consists
of 22 tubes of specially selected glass, with an electrically deposited copper coating
both inside and outside each tube. The tubes are calibrated toa definite capacity, so
that in the case of a breakdown a new tube may be inserted without disturbing the
electrical balance of the circuit, but, being extremely strong, they are not likely to
break down save in exceptional circumstances,

The jigger primary consists of four turns of a specially insulated cable of very
high conductivity. A tapping 15 taken from the first turn of this winding and a
2-way switch is provided, by means of which either one or all four parts of the jigger
primary winding and the fixed primary inductance can be connected in the oscillatory
circuit. The primary tuning inductance consists of a flat spiral of silver-plated
copper strip mounted in such a way that connection can be made to it at any point.
The inductance winding is marked progressively and a calibration table is provided
showing the wave-lengths corresponding to the various points of adjustment. Four
conductors are brought through ebonite tubes to the inductance from the change-
tune switch, cach conductor ending in a convenient spring clip by means of which
it can be attached to any point of the inductance. The change-tune switch, to
which reference has been made above, is used for connecting the disc discharger to
the various points on the primary tuning inductance, thus including more or less
all the inductances in the primary circuit and so varying the wave-length. This
switch is mechanically connected to a similar switch in the secondary circuit, so that
only one movement is required to change both the primary and secondary high-
frequency circuits, thus making it possible instantancously to change the wave-length
from one pre- -determined value to another. The particular value of this feature
lies in the lact that by pre-arrangement two stations working together can decide to
change their wave-length at certain time intervals, or after certain words, and any

A POKTABLE CONTINUOUS-WAVE TRENCH SET.
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station endeavouring
to intercept is there-
by confused and de-
layved while it picks
up the new wave-
length. By the time
it has found this
latter 1t 15 possible
by means of the
switch to  change
once again to
another adjustment,
whereupon  the in-
tercepting station
has to commence its
work over again,

The relative
position between the
fixed electrode and
the disc of the disc
discharger can be
varied by a screw ad-
justment, thus en-
suring that the dis-
charge takes place
at the moment when A CLOSER VIEW OF THE C.W. TRENCH SET.
the secondary alter-
nating current voltage is at its maximum. Once this position has been found no
further adjustment is required, A blower fitted behind the discharger casing keeps
up a constant circulation of air through the casing, thus carrving off the gases
formed by the discharge, Connection is made from the disc discharger to the
instrument cart by means of two highly insulated and protected conductors which
run along the perch pole between the limber and the waggon.

The secondary or acrial circuit consists of a horizontal “ T " aerial, an aerial
tuning inductance, a jigger secondary and an earth connection.  The jigger secondary
is mounted in front of the jigger primary on a former, which can be moved
towards the primary for the purpose of varying the coupling. Three conductors
fitted with suitable plugs for attaching to the conncction pillars are brought from
one side of the change-tune switch, one of the conductors being common to two
pillars on the switch. A fourth conductor connects the one end of the winding
to the anchor spark gap. An aerial ammeter is connected to an inductive shunt in
the aerial circuit between the jigger secondary and the earth connection, and a
small sparking coil is mounted close to the anchor spark gap and can be used either
for producing oscillations in the aerial when it is required to measure the wave-
length of the aerial circuit or for transmitting over a distance of a few miles to save
the running of the generating set,

_I.']n the receiving side two entirely separate receivers are provided. Both
receivers are of similar design and are arranged for quick and casy adjustment to
any wave-length within their respective ranges,  The ranges of the receivers overlap
one another considerably and so provide a duplication. In general design they are
of the two-circuit form, being thus chosen for simplicity of operation as well as
efficiency of arrangement. Two separate and independent detectors are provided
with each receiver, each detector circuit consisting of a crystal, battery and potentio-
meter for adjusting the crystal to its most sensitive point and fitted for two pairs
of high-resistance telephones which are common to both detector circuits.  Arrange-
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ments are made so that both crystals may be used together for opposed crystal
working, which has the advantage of reducing the noise of atmospheric disturbance
to a minimum.

The general arrangement of the receivers, as well as much of the transmitting
apparatus, can be seen from our illustration on page 659. With the detectors
described and with a pair of similar stations working to one another the range can
be guaranteed for 150 miles over a normal flat country. In most cases, however,
considerably greater ranges than this may be obtained, the guaranteed figure being,
of course, much less than that obtained normally. With the Marconi amplifying
receivers, which are fitted when required, the guaranteed range can be at least
doubled.

For both transmitting and receiving the earth connection consists of four nets
of copper wire gauze, each net being provided with a string flexible connecting wire
ending in a metallic plug which fits into the sockets at the corners of the instrument
cart. This form of earth connection has been adopted as being a far more practical
arrangement than the " capacity earths ™ which cover the surroundings of the
station with insulated wires supported at such a height that they interfere with the
approach of horses or men, besides giving shocks to those who are unfortunate
enough to touch them.

Another extremely interesting and highly portable Marconi field set is shown
in our illustration on pages 660 and 661. This particular set of apparatus is designed
to transmit and receive continuous waves, the power for working the transmitter
being provided by a hand-driven dynamo, shown attached to the box on the left-
hand side of the illustration on page 660. The guaranteed range of this station is
45 miles, or double this with amplifying valve receivers, The latter apparatus is
carried by two horses, the load per horse, exclusive of saddle, being approximately
160 lb. Two steel masts are provided 15 ft. high and supporting a single wire
horizontal aerial 70 ft. long. The transmitting and receiving apparatus is entirely
self-contained in one case and forms one-half of the instrument load, the other half
consisting of two 40 ampere hour 6 volt accumulator batteries to be used for both the
transmitter and receiver filaments, The high tension current for the transmutter
is supplied by a hand-driven generator with an output of 20 watts at 1,500 volts.
The high-tension current for the receiving valves is supplied by a small dry cell
battery, two of which, one for spares and one for use, are carried in the instrument
box. On page 661 a closer view is given of the instrument box. On the left the
upper switch, marked in degrees, is the aerial inductance, while the lower is the
reaction coil. Transmitting valves are contained in the centre of the case, while
the receiver, with its detecting valve containing switches and telephone plugs, are
shown on the extreme right. The remarkable compactness of the whole apparatus
is admirably indicated by the measuring-rule shown at the side.

Additional Pay for Naval and Military Operators

THE bonus scheme of additional payment to Military and Naval men of both
commissioned and non-commissioned rank was welcomed by the wireless men of
these services equally with the other ranks and ratings. Under the new arrange-
ment additional remuneration is paid varying in the Army from 10s. 6d. per week
for a private to double that amount for a warrant officer, class 1; and in com-
missioned ranks from 24s. 6d. per week for 2nd lieutenants to 42s. per week for ranks
over that of lieutenant-colonel.

In the Navy, boys receive 6d., ordinary scamen, 1s.; A.B.’s, 1s. 6d.; and
leading seamen, 1s. gd. per day ; while petty officers, C.P.0.'s, and warrant officers
receive 2s., 2s. 6d., and 3s. 6d. per day extra pay, respectively. Commissioned
warrant officers and mates under the new scheme receive 4s. ; sub-lieutenants, 2s. ;
licutenants, 4s. 6d.; and lieutenant commanders, 5s. 6d. Captains and those
of higher rank, 6s. per day additional.
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HETERODYNE RECEPTION.

IT is a well-known fact that for receiving continuous waves two methods can be
employed : either the incoming uscillations are split into groups (by means of some
kind of interrupter—e.g., a tikker), or they are made to combine with oscillations
of a slightly different frequency which are usually generated at the receiving station.
If the latter method (known as the heterodyne method of reception) is employed,
beats are obtained, the frequency of which (given by the difference in the frequencies
of the incoming and locally generated oscillations) determines the pitch of the signals.
In case of the " chopper " method the pitch depends on the frequency of the
interruptions.

Since the heterodyne method involves the infusion of energy from an outside
source, we would naturally expect that the incoming signals will not only be rendered
audible owing to the beats, but that they will also be amplified. This a priori
expectation is confirmed by the results obtained in practice,

The question arises now as to the degree of amplification which can be obtained
by this method. The answers given so far to this question are very contradictory.
While Dr. Cohen asserts that he was able to obtain amplifications up to a hundred
and more, Dr. Liebowitz, on the other hand, entertains the opinion that the maximum
amplification cannot exceed 4. The present article is an attempt to throw some
light on this question.

The author shows that the degree of amplification which may be expected
from the ap?licatinn of the heterodyne will depend on the nature of the detector
employed. In the case of a crystal detector two assumptions as to its rectifying
actiun can be made,

According to one, we consider the crystal as a thermo-junction which is heated
by the current due to the received signals. This would lead to the generation of
an E.M.F. proportional to the square of the heating current,

According to the second assumption the detector is considered to possess a
definite resistance for currents flowing in one direction and a very great or, in the
ideal case, an infinite resistance in the opposite direction. Taking now the case
of a pure heterodyne arrangement as shown in Fig. 1, where D is the crystal detector,
T the telephone and G the local source of H.F. currents, the author discusses first
the question of amplification on the former assumption.

Since the received and the local oscillations differ slightly in frequency, there
will be a variable difference in phase between the two currents, the limits of variation
being 0 and 180°. The resultant of the combined oscillation is shown in Fig. 2a.
The variable amplitude will attain its maximum at the moment when the currents
cvincide in phase and its minimum when they oppose each other. Denoting the
received current by

"r]_ =Il Ei.ﬂ -li

and the locally generated current by

i|=I| sin wyl,
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we shall see that the amplitude of the
]_ _I combined oscillation will vary between

I,+I,and I,—1I,.

:II On our assumption, the amplitude of
the current in the telephone will vary
between

o5k (1,4 1,)* and o5k {I,—1,)%,

where & is a constant depending on the
nature of the detector and the im-
pedence of the telephone, (The factor

I
E ] 0+5 1s the well-known ratio of the mean
9
G

value of the squares of the instan-
taneons values and the square of the
amplitude.)

The curve of the telephone current
is shown on Fig. 2b, and it will be seen
that it is equivalent to a steady current

FIG T. on which is superimposed an A.C. with
an amplitude given by,
}loosk (I, + 1) =05k (I,— 1,2 =k, . . s . - (1)

If heterodyne is not employed we have to interrupt the oscillations at some
audible frequency, and we obtain a graph like the one shown on Fig. 3a, where the
duration of the open and closed periods is assumed to be the same. The telephone
current will then be represented by the graph shown on Fig. 3b. This can be
considered as an A.C. curve of a rectangular shape and with an amplitude

} x0-5. kI2=} BRI,

Qur curve can be analysed by the usual methods into a fundamental sine wave,
which determines the pitch of the note, and harmonics, on which the character of
the note will depend. The amplitude of the fundamental wave is obtained from

the amplitude of the rectangular wave by multiplying the latter with ;T'; Therefore

for our case, we shall have :
I

T

SIARE Py

Assuming that the sounds produced by two currents can be compared by the com-
parison of their fundamental waves, we obtain : .

Telephone current with heterodyne kI, _ I,

Telephone current without heterodyne ~ ,7,* B =

29

- (2)

Next, the ratio of amplification is worked vut on the second assumption made

above with respect to the detector,
With an absolutely rectifving detector we shall obviously have a curve similar

to the one shown on Fig. za, with this difference, however, that the lower part will
be chopped off (Fig. 4a). The amplitude will vary again between
f]""i‘.-lrl El.l'lﬂ It_'-l?.'-

The mean values of the current will vary between

2(+I1)and % (1,-1).
™ ™
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Taking into account that the current - p— :
flows only during hall the time, we I AT l‘ . 3
obtain a variation between i ﬂ ﬂ-nﬂ I nﬂin_p- - LT

htls ong I,—1.

The mean value of ar:plitudﬂ of the JUUUU“ JJUU‘UJU

audio current will then be given by : | 4 I
Qx[‘r.!"rfl_fi“rl]:{' : . (3)
T ™ T '*LT

Assuming that the .curve which can be
thus obtained is approximately a sine @)
curve,* we may consider the last ex-
pression as giving a measure of the ... \_______J _____. o
audio current when heterodyne is
applied.

Without heterodyne we would obtain
the graph shown on Fig. 4b. Reasoning Lasw(1-1J
in the same way as above, we shall find
that the amplitude of the rectangular FIG. 2.
curve is given by

ix}xﬁ—_—i’.

T 2Tm

The amplitude of the funadmental sine wave will then be given by

We obtain

Telephone current with heterodyne  [,/n = (4)
Telephone current without heterodyne 2/,/=* 2 4

Since the andio power is proportional to the square of the telephone current, we

shall have :
I. Assuming that the telephone current is proportional to the square of the

radio-current :
Amplification of audio power due to heterodyne

It
il 13
i (I,)
A, will grow indefinitely with the increase of the amplitude of the locally generated
current (I,).
‘"‘ n . 2. Assuming that the
"~ a audio current is proportional
U linearly to the radio current,
we obtain :
3
,‘I,=1.: =2+5 (very roughly).
The amplification  due  to
‘f : - . }_5“1.‘ [ :ler;thmdces not make this

assumption. He works out the exact
. cquation of the ecurve and analyzes
FIG. 3. it inte a furdamental and harmoniegs,
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heterodyne is practically* independent of the amplitude of the locally generated
current.

In the last section of the article the author discusses the question of the increase
in the efficiency of the detector which is due to the heterodyne. He arrives at the
conclusion that the importance ascribed to this factor by Dr. Liebovitz is not

warranted.

=
-
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L L

- gl e

” To obtain accurate readings

over a wide rafdge with hot wire

voltmeters it is usual to employ a

number of instruments of similar

type but different ranges. This

2ol n n n n_ n ﬂ n n nnnn arrangement is necessitated by the

Ta— crowding of the graduations at the

lower end of the scale. The author

of the above article suggests that

the difficulty may be overcome by

joining a metal filament lamp in series with the instrument. This has the effect of
opening out the lower part of the scale.

For low readings the cold resistance of the lamp is in series with the voltmeter,
whilst for high readings the value of this resist-

FIG. 4.

ance is increased by the rise in temperature, - J"_
This has the effect of giving larger deflections !
for the former than for the latter. /f’ /

By comparison of Curves I and II, Fig. 5,
it will be seen that when the lamp is in use the ¥ 7|
deflection obtained for, say, 20 volts increases A 17
from 5 to 15 degrees, whilst for 2zo volts the 11
deflection is the same as when the ordinary A -
series resistance is used. At the luwer end of g ? 4 /
the =scale, from o-20 wolts, the deflection is / 4
about -75° per volt. At the upper end the & L f/‘l
deflections are only about 4" per volt. E 4

Errors which might be expected to arise . )% Fi
from changes in the filament and vacuum are &% 7 7
unimportant when a high degree of accuracy is JL 71
not required. 20— v

AT y

* For the reason of this qualification see the original *® 1 f.
paper, where the author shows that the amplification does [l 1
depend on ;: but in such a way that 4, grows very slowly nl" - N ey ¥
with the inerease of this ratio and tends to a limit given by Vol ts
. FIG. §.

A New Japanese Station

A LARGE wireless station is to be erected by our Japanese allies in the Prefecture
of Fukushima at a cost approaching {1o0,000. The transmitting station will be
at Hibarigahara, near Hara-Machi, and the receiving station at Hosoyacho. The
new station will be in operation in two years and will communicate directly with
San Francisco, a distance of roughly 4,600 miles. We wonder how many repetitions
will be asked for by the San Francisco operator when he is first given the name of
the t ansmitting station,
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The Amateur Position
A Plea for the Removal of (Resfrfct‘funs.

“I consider that the exsslence of a body of 1 endent and often enthusiastic
" amateurs constitules a valuable assel towards the further development of wireless
" telegraphy.” —SENATORE MARCONI '

On August 3rd, 1914, as a measure of safety, His Majesty’s Government called
for the immediate closing of all amateur wireless stations throughout the Kingdom.
A little later all amateur apparatus was sealed up, and in the great majority of
cases removed by Post Office officials for safe keeping. After a further short period
a prohibition was even placed upon the publication of articles which could in any
way be looked upon as encouraging the manufacture of amateur apparatus, and
so, throughout the whole of the terrible world conflict, practical amateur work has
been completely suppressed.

More than three months have now passed since the signature of the Armistice
and still no word comes from the Government of their intentions in regard to the
wireless amateur. Indeed, many people have the notion that the authorities, once
having taken complete control of wireless communication, will relinquish their hold
very reluctantly, and in their future activities may totally prohibit the erection
and the maintenance of a wireless installation by the amateur.

Now, although the Government may have no such intention—in any case we
sincerely hope that they have no such intention—it is fitting that we should consider
the whole position of the amateur in his relation to the future of wireless telegraphy.

First of all we must bear clearly in mind that the amateur wireless movement
has proved of inestimable value to the country by providing a large body of enthu-
siastic wireless men who have willingly and eagerly stepped into the breach to fill
the need for Army, Navy, Air Force and Mercantile Marine operators. No matter
where we may turn in the wireless branches of these four services we shall find
numerous officers and men who gained their first knowledge of the subject through
their amateur activities and private installations. These men, having given so
much to their country, will regard it as their right to resume their hobby on de-
mobilisation and on the return of peace conditions. It will not be sufficient for the
Government to allow experimental work by technical institutions and schools—
this alone will not be giving freedom to the experimenter. The wireless amateur
has earned the right to demand that he shall be reinstated on conditions which
;:ill allow him complete freedom to carry out the work which he has so much at

eart.

Of the arguments which will undoubtedly be brought forward by those who
may seek to repress the amateur movement one of the first will be that of ' inter-
ference.” This matter has been discussed at length on many occasions. The point
is covered by the broad statement that what little interference existed in the past
from amateur stations was caused by improper adjustment of receivers and trans-
mitters and poor operation. It should be quite easy to provide regulations to
prevent interference without in any way hindering the genuine amateur from
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carrying out his work. A further argument will be that of lack of secrecy. To
this we may answer that it is impossible to ensure entire secrecy in any field of
communication. All wireless messages in transmission are not easily available to
any who care to listen, and it is wholly unfair to the art of wireless telegraphy to
foster this opinion in the public mind. The true situation is that the telephone,
telegraph, cable and wireless circuits can all be tapped by those who deliberaiely
sel ond fo do so.  1f amateurs are not allowed to carry out their work, does the country
gain any assurance that secrecy is thereby guaranteed ¢ Deliberate spying can be
carried out equally well whether such restrictions exist or not.

The amateur is not typified, as many would like the public to believe, by an
irresponsible boy tinkering with * tin-can " apparatus in a back yard. As a class
the amateur is better represented by a number of commissioned and non-com-
missioned Army, Navy and Air Force officers and men called to the colours from
civilian pursuits, and engaged throughout the field of battle in wireless work of
vital importance,

In our endeavour to make the position quite clear to the public we have ap-
proached no less an authority than Senatore Marconi himself, who expresses his
views on the subject below. Furthermore, Dr. J. A. Fleming and Dr. W. H. Eccles

both scientists of the first rank—have kindly given us the benefit of their views,

In the United States a Bill was recently introduced with the object of giving
the Government the complete monopoly of wireless communication and repressing
the amateur entirely. Such a storm of protest was raised by this arbitrary move
and such a volume of powerful argument was adduced that the project failed, with
the result that the American amateur will be reinstated on conditions closely
resembling those under which he worked in pre-war days. We trust to the good
SeNSe ]tj}f the fair-minded Britich public to see that justice is done in this country
as well.

SENATORE Marcoxi's VIEws.

The following leiter, addressed to the Editor of THE WIRELESS WORLD, has been
received from Sematore Marcomi, G.C.V.0., LL.D., D.5¢., elc.

DEar Sir,—In response to your request that [ should express my views with
regard to the proposed legislation to prevent amateurs experimenting with wireless
telegraphy, 1 wish to state that, in my opinion, to
follow such a course would be a mistaken policy.

It should be borne in mind that in many or,
perhaps, in all branches of radiotelegraphy finality has
by no means been reached, and I consider that the
existence of a body of independent and often enthu-
siastic amateurs constitutes a valuable asset towards
the further development of wireless telegraphy. It is
wise also to remember that had it not been for amateurs
wireless telegraphy as a great world-fact might not
have existed at all. In the United States, for example,
a great deal of the development and progress of wireless
telegraphy is due to the efforts of amateurs.

I think, therefore, that the suppression of the work
of those amateurs who are interested in wireless telegraphy would be against the
public interest. )

I am quite aware that public service must be the first consideration, especially
in view of one of the chief advantages of wireless telegraphy—viz., its power ol
radiating outwards from any and every centre. 1 feel convinced, however, that
by the enactment of proper safeguards and by the adoption of suitable and improved

SENATORE G, MARCOXI.
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devices, many of which already exist, for preventing interference with public
services, any dangers arising from the efiorts of amateurs would be practically
eliminated. (Signed) G. MARCONL

Dr. J. A. FLEMING'S PLEA FOR THE AMATEUR.

Dr. J. A. Fleming, M.A., F.R.5., Professor of Electrical Engineering in the
University of London, efc., has been associaled with wireless telegraphy, as our readers
know, from the earliest davs of the science. He savs ©

To the Editor of THE WIRELESS WORLD.

Sir,—Now that the war is happily ended we ought as soon as possible to be
freed from certain shackles of bureaucratic control and from any restrictions which
were essential for national safety during the progress of
the struggle. One of these is the permission under
licence to conduct research in radiotelegraphy and tele-
phony. At the outbreak of the war all private and
University radio stations were dismantled and non-
official research stopped. The question then arises—
how soon will these restrictions be removed ? It isa
matter of common knowledge that a large part of the
important inventions in _connection with wireless
telegraphy have been the result of amateur work and
private research, and not the outcome of official brains
or the handiwork of military or naval men. In fact
we may say that wireless telegraphy itself in its DR. J. A. FLEMING,
inception was an amateur product. At the time when
Senatore Marconi first made known his epoch-making inventions the official tele--
graphists of the General Post Office had been working for years and spending large
sums of public money in trying to develop and exploit the magnetic-induction and
earth-conduction methods of wireless telegraphy of very limited application, but,
apart from certain pioneer work by Admiral Sir Henry Jackson, they did not
succeed in utilising electro-magnetic waves for this purpose until Mr. Marconi
showed them how to do it.

Then, again, numerous important inventions such as the crystal detectors, the
oscillation valve, the three-electrode wvalve, the electric arc generator, the high-
frequency alternator-directive radiotelegraphy beat reception, all the important
uses of the thermionic detector, and much work on the study of atmospheric stray
waves, has been due to private or amateur expert work, and not to official electni-
cians in the General Post Office or the Army or Navy. If, then, full opportunities
for such non-official work and research are not soon restored there is no question
that the progress of the art of radiotelegraphy and telephony will be greatly
hindered.

In an article published by me just cighteen years ago in The Nineleenth Century
and After (February, 1901) entitled ** Official Obstruction of Electrical Progress,”
[ pointed out how much of all electrical discovery and invention has been due to
amateur work, including in that term teachers and private investigators of all kinds.

The action of Government officials has been in most cases to hinder and not
help progress. As a rule the most effective method of afflicting any department of
applied science with lethargy is to constitute it a Government monopoly. The past
history of telephony in this country is a striking example of the truth of the above
statement. A strong effort ought therefore to be made to maintain the oppor-
tunities, under proper regulations, of private research in radiotelegraphy. If all
such independent work is to be throttled by the maintenance of present inhibitions
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it is unquestionable that progress will be hindered and that inventions of great
utility may never see the light.

I venture, therefore, to suggest that those interested in the scientific advance
of radiotelegraphy should make their views and influence felt in preventing the
entire extinction of private research work in radiotelegraphy. We do not want
every schoolboy to be jogging up the mther or picking up every passing message,
but we do ask that those unofficial investigators who have power to enlarge the
boundaries of our knowledge shall not be locked out from an arena in which great
possibilities of discovery still exist.

The fact that the British Association appointed, at my suggestion, a committee
on Radiotelegraphic Research presupposes the opportunities for such work, and
we do not wish to see all possibilities of it elnti:ely destroyed.

am, sir, etc.,

(Signed) J. A. FLEMING.
University College, London,
February, 1919.

ProrFessor EccLEs's VIEws,

Professor W. H. Eccles, D.Sc., A.RCS., M.I.E.E., Professor of Applied Physics
and Electrical Engineering at the City and Guilds of London Technical College,
Finsbury, Homorary Secrelary of the Physical Sociely, Honorary Secretary of the
British Association Committee for Radiotelegraphic Invesiigation, efc., wriles as
follows :

Dear Sir,—In response to your invitation to send you an expression of my
views on the possible promotion of legislation for the limitation of experiments in
wireless telegraphy, I give below what seem to me to
be the main considerations bearing on the matter.

The paramount factor must be, of course, that of
the national interest, and this has broadly two aspects.
On the one hand, this new and increasingly important
means of communication must be put into a position
to render immediately the greatest possible public
service in the affairs of peace and war; and on the
other hand, improvements and invention must be
stimulated to the utmost, not only for their own sake,
but also in order that this country may take a high
place among the nations of the world in radio-
telegraphic manufactures.

I I R There is in some degree a conflict between these

two aspects, a conflict that arises out of one of
the chief virtues of wireless telegraphy—namely, its broadcast character.
The waves of experimental sending stations may disturb service stations while
they are in the act of receiving their messages, and thus a few inconsiderate
experimenters may greatly reduce the value of the most perfectly organised
public service. The obvious and hasty solution of the difficulty is to limit experi-
mental stations to a small number by law and control experiments and experimenters
by the rules and regulations of a Government Department. But this simple
solution would probably have as its main result the hindering of research—which
is the father of invention—and the slowing down of progress in this country. This
is certainly not to the national interest. :

Perhaps it will be urged that research and experiment could be put into the
hands of State Laboratories, and permitted to a selected few firms and persons.
It is possible that such a policy might be successful for a time,‘ but as it would
doubtless have the effect of reducing the number of students of wireless telegraphy
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it would ultimately deflect ability away from this subject, and conceivably deprive
wireless telegraphy of the genius that might have enriched the technology and the
nation under wiser legislation.

It is unfortunate that in the simplest methods of beat reception the receiving
antenna radiates while in the act of receiving ; but this can be remedied by, for
instance, connecting the antenna to the local oscillating circuit through a three-
electrode thermionic tube, which acts as a trap and allows oscillations to pass in-
wards from the grid circuit to the plate circuit, and not outwards. This and other
devices for the same purpose would soon be perfected, and in operation if the law
were focussed mainly upon the prevention of interference.

In conclusion, I think it is not impossible to devise laws to impose such restric-
tions upon the emission of waves as will preclude interference with the public radio
service of the future, and yet allow of liberal opportunity for the experimental
study of wireless telegraphy.

Yours faithfully,
(Signed) W. EccrLEes.

A Carr For Our ReEaDERS' VIEWs.

We shall deal in future articles with the amateur position as it develops, and
meanwhile we place our columns freely at the disposal of our readers for the exp es-

sion of their views. All communications on this subject should "be addressed to
the Editor of THE WIRELESS WORLD.

NorTH MippLEsSEX WIRELESsS CLUB.

Will former members and prospective members of this Club please communicate

‘I';Iﬂ:l? ;.}'IE I‘%::lm Sec., E. M. Savage, Nithsdale, Eversley Park Road, Winchmore
ill, N.21

Communication with the Stars

Some Interesting Speculations

COMMUNICATION with the stars is an ever fruitful source of speculation, and for
this, among other reasons, considerable interest was aroused by the interview with
Senatore Marconi, published in the Daily Chronicle tecently. The interviewer,
Mr. Harold Begbie, asked the famous scientist whether he thought as some do, that
the waves of cther are eternal. He replied :—" Yes, I do. The messages I sent off
“ 10 years ago have not yet reached some of the nearest stars. When they arrive
““ there, why should they stop? It is like the attempt to express one-third as a
" decimal fraction ; you can go on for ever without coming to any sign of an end.
* That's what makes me hope for a very big thing in the future.” '

Senatore Marconi then went on to state that he hoped for communication with
intelligence on other stars. Dealing with the question of the language difficulty,
he said that although it was an obstacle he did not think it was insurmountable,
" You see, one might get through some such message as 2 plus 2 equals 4, and go on
" repeating it until an answer came back signifying yes—which would be one word.
" Mathematics must be the same throughout the physical universe. By sticking
“to mitht:matics over a number of years, one might come to speech ; it's certainly
** possible.”’

Certainly communication with the stars, if at all possible, must be effected by
wireless telegraphy, and the more recent discovery of a means of magnifying signals
to almost any degree places within our hands an instrument of almost infinite
delicacy. When so great a scientist as Senatore Marconi talks seriously of these
possibilities it behoves the sceptic to consider his position.
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German Wireless in Metz

Particulars of a Captured Enemy Installation

FORTY-NINE years ago—in August 1870 to be precise—the French under Bazaine
were compelled to retire into the fortress of Metz after a vain endeavour to beat off
the enemy hordes. The siege which then commenced was of long duration, ending,
as all the world knows, in the vielding up of the great fortress to the Germans,
Thenceforward, and until the Armistice was signed in November last, Germany
remained In c&ccupatmn ever increasing the strength of this wonderful circle of forts,
and jealously guarding its secrets.

For a long time it had been known to the army of the Allies that a powerful
wireless station was in existence in Metz, and one of the first steps taken by the
French authorities on re-entry was to phutugraph the installation throughout.
Thanks to the excellent French official news service, we are able to give this month
a set of photographs which clearly indicate the chief characteristics of the station.

Our readers will see that the whole station buildines are below the level of the
ground, a good general view of the sitnation being given below. Whilst this sunken
position may affcrd a certain amount of protection, the existence of the station may
be perceived at a distance [rom the masts and aerial fittings. Furthermore, we
doubt whether the thickness of concrete shown in our second illnstration wonld be
sufficient protection from a modern high-power bomb, while curionsly enough the
sides of the station in tI'u. trench seem p.irtltl.-hrl\? vilnerable.

The aerial system is held aloft on two main masts and a number of shorter
poles. One of these masts, as shown on page 675, is of the well-known Rendahl

[Photo ; Fromch Official,
GERMAN WIRELESS STATION AT METZ: A GENERAL VIEW.
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THE AERIAL LEAD IN AT METZ STATION. [Fremch Official Phote

tvpe, constructed of metallic tubes bolted together, the whole being of triargular
shape and resting upon an insulated base. This type of mast, while being particularly
light and strong, has the great defect that the breakage of any irdividual tube may
bring about the immediate collapse of the whole structure. In thiswaya ying piece
of shrapnel might bring the whole aerial system to the ground. = A further peculiarity
of these masts lies in the fact that the metalwork forms part of the aerial. A seconrl
mast, entirely of wood, is of the same height as the Rendahl mast—i.¢., 250 feet.

* The aerial, as will be observed from the photograph on this page, is led into the
station by three down leads supported by heavy porcelain insulators. The interior
of the station seems to be quitc roomy, and contains several sets of apparatus, with
arrangements for transmitting and receiving both damped and continuons waves
on a number of wave-lengths. The damped wave transmitter, which we have not
illustrated here, possesses no point of novelty, being a standard Telefunken quenched
gap installation of moderate power. The continuous wave transmitter, illustrated
on page 674, is a high-power Poulsen arc, evidently manufactured by the well-known
irm of C. Lorentz. Although at first glance this arc transmitter would seem to be
extremely complex, closer examination reveals the fact that much of the com-
plexity is due to wiring and auxiliarv apparatus. It we examine the arc apparatus
itself, we shall see that the separation of the magnet poles can be varied by means
of ]argf insulation discs, one of which can be seen at the left-hand end of the arc

table. The powerful magnet windings are sectionally wound, and fit on to the
magnet pole pieces, being wired in such a way that the strength of the field can be
altered at 'lMH This is necessary, as it has been found that there is a best strength
of field for each particular wave-length. Connections from the various separate
windings can be seen projecting along the top of the apparatus, and leads are taken
to a switching device not shown. The carbon pole of the arc is slowly rotated by
means of the electric motor to the left of, and just below, the insnlating disc in the
[}
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centre of the arc apparatus. The necessary
hydro-carbon atmosphere is provided by vapour
of alcohol, which tﬁ'ips into the arc chamber
from a =ource above,

The copper electrode is water-cooled, and
one of the circulating pipes can be seen in the
centre of the apparatus and also below the
table. At the back of the arc will be noticed
a switchboard with three indicating instruments,
the two on the left being presumably an
ammeter and a voltmeter respectively, while
that on the right, seeing that it is mounted
on a special base, is probably an aerial ammeter.
The two wheels below the tahle operate the
wave-changing device or some similar adjust-
ment, while the table on the left of the are,
with the large switch handles, contains the
transmitting relays which are operated from
the manipulating key. German cesution in
handling this apparatus is exemplified by the
fire extinguisher hanging within easy reach.

A curious feature of this station, and one
which has been fornd in several uthers captured
from the ;
enemy, i-
evidenced
in the sten-
cilled frieze
around the

o woooy waer 350 WAL of

FEET 1IN HEIGHT

L FaEr G el

mitting and
receiving rooms, In the transmitting room this
frieze consists of conventionalised insulators, as
will be seen from the photograph of the arc
apparatus. In the receiving rvem telephone
headpieces take the place of the insulators, and
perhaps form a more artistic pattern! This
laborious ornamentation may he taken as typical
of the German mind ; certainly British operators
would find something much more useful to
do.

In the receiving room accommodation is
provided for the reception of a wide range of
wave-lengths by several operators. The lower
photograph on page 674 shows the general
arrangement of the main receiving table, a par-
ticular feature being the orderly pigeon holes
for apparatus and papers. On the right will be
seen sunk in the table a standard Telefunken
receiver with a number of additional primaries
and secondaries conveniently to hand. In the
centre of the table a receiver of different

type is fitted, utilising valves for recep- L remen ot
tion A TRIANGULAR STEEL MAST.
B2
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AIRsHIP WIRELESS.

OXE of the most dramatic stories of the use of wireless in aircraft is provided by
the account of the sensational Zeppelin voyage from Jamboli, in Bulgaria, 55 miles
north of Adrianople, towards German East Africa and thence back to the starting
point. The distance covered was 4,560 miles, not 8,000 miles as first reported, and
the whole voyage was accomplished in gb hours. The white German troops, in the
autumn of 1917, were being decimated by malaria, and General von Lettow had
sent word by wireless that unless a supply of quinine reached him by a certain date
he would be unable to carry on. The Zeppelin airship, Lsg, in charge of Captain
von Butlar, was therefore despatched on her long journey. Leaving in the early
hours of the morning of November 21st, 1917, the airship made her way south and
46 hours later was steering towards Khartoum at a height of 5,000 ft. At this
point a wireless report from Nauen was received, saying :—"' Return. East Africa
occupied.” As a consequence the vessel returned to Jamboli, having broken all
records in long distance flying. This voyage, besides being remarkable from the
scientific point of view, reveals the enormous strides which have been made in aircraft
wireless to enable this message to be received from such a great distance.

A PrisoNeER's HANDIWORK.

Among the interesting exhibits at the Ruhleben Exhibition in the Central Hall,
Westminster, is a beautiful model of the oil tank, San Wilfrido, made by the wireless
operator, Mr. Ben Baxter, during the trying hours of his captivity. The San
Wilfrido was one of the first vessels to be taken by the Germans and, as a matter of
fact, was seized the day before we went to war. Mr. Baxter was one of the
repatriated prisoners who returned to this country through Holland a few months
before the Armistice was signed.

ENGLISH APPARATUS SUPERIOR.

According to the Daily Mail, an American engineer from the Western Electric
Company recently visited England to investigate the wireless telephones of the
Royal Air Force, and to make comparative tests with American instruments. He
declared that the British wireless telephones are far in advance of those in use in
the American Air Force. Pilots can speak to their Ground Commanders and to
one another at a distance of 15 miles, and the only difficulty in communicating
between machines and the ground at greater distances is the consideration of the
weight of larger instruments. Between airships, for instance, it is possible to carry
on a conversation at a distance of 50 miles. We were very glad to observe the
publication of this statement, as the lay press has given so much publicity to the
extravagant claims of American inventors. It is also a disguiseﬂribute to the
Marconi Company, who were the first in England to evolve a wireless telephone,
utilising an oscillating valve as the source of the high-frequency current. This
occurred some time before the war, and since the outbreak of hostilities they have
contributed enormously to the progress in this art.
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CAaNTOR LECTURES.

On February roth, at the Royal Society of Arts, Dr. J. A. Fleming delivered
the first of three lectures on the subject of " The Scientific Problems of Electric
Wave Telegraphy.”

Commencing with a brief but luminous explanation of wave-motion, Dr,
Fleming then considered several of the most notable theories of the ether, with
special reference to its properties, and gave an account of Maxwell's Electromagnetic
Theory of light, rendering the latter especially interesting by showing how Maxwell's
fundamental equations are arrived at. Next were discussed Hertzian waves, their
production anﬁ properties, while the interlinking of the electric and magnetic
components of these waves was brought out strongly and clearly.

The latter portion of the lecture was devoted to the methods of creating electro-
magnetic waves, and included a description of the Goldschmidt frequency changer
and the Alexanderson machine for generating H.F. alternating current. In speaking
of the latter machine, Dr. Fleming pointed out the extreme accuracy of construction
which is demanded, and informed his hearers that in quoting him a price for a 2-K.W.
machine of this type the makers asked for f700 |

Mr. Marconi's contributions to the art of producing electromagnetic waves
by means of discs were also described and illustrated.

The second and third lectures of this series took place on February 17th and 24th,
too late for reporting in the present issue.

WIRELESS IN THE STREETS.

During the course of a paper on “ Traffic Control,” read at a recent (Operating
Department) Efficiency Meeting of the London General Ominibus Co., the lecturer
mentioned that he looked forward to the time when wireless connection could be
established between the central Control Office and every individual omnibus.
However far-fetched this might appear, the audience must remember that such means
of communication had been successfully used by the Manhattan (N.Y.) Police
Ambulance Station. The scheme was feasible, but the necessity for training large
numbers of the staff as Wireless operators would’ constitute the biggest objection.
Wireless telephony, however, does not present such difficulty, or afford unsur-
mountable " snags.” He was not divulging any official secret when he mentioned
that he understood the war period had affected huge strides in this branch of wireless
science, and that there would be no difficulty in bringing about an installation such
as he prophesied.

Tue CoMing ECLIPSE.

Dr. Fleming, in a letter to Nalure, refers to the fact that just before the beginning
of the war arrangements had been completed for certain observations to be made
on the strength of radiotelegraphic signals on the line of totality of the 1914 solar
eclipse which passed through Russia. These arrangements were rendered useless
by the outbreak of war. On May 2gth of this year a total solar eclipse will be visible
in North Brazil, and it seems very desirable, says Dr. Fleming, that any eclipse
expeditions sent out to observe it should be provided with wireless telegraph
apparatus and should arrange to receive and also to send signals to other stations
before, during and after the passage of the moon’s shadow.

It is very important to ascertain, if possible, whether there are any effects on
signal strength due to the passage of the moon's shadow over a station such as
accompany the diurnal passage of the earth's shadow at sunrise and sunset.
Evidence obtained from long distance wireless transmission points conclusively to
the close connection between it and the ionisation of the upper regions of the

atmosphere,
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Valves

By Prof. B. R. OWN, G.R.I.D., TS.F., &c., and Mr. LETIT LEAK
(Local Plumber)

InTRODUCTION.

In this little article I have tried to set down a few facts and fancies regarding
the valve as used in the practice of W/T.

They are the direct result of information collected whilst acting in the capacity
of W/T up-eratur in one of Britain's aerial Dreadnoughts, althongh much of the
advanced technical matter is the result of Mr. Letit Leak's untiring research, and
to this gentleman I publicly extend my heartfelt thanks for his invaluable assistance
in compiling this treatise.

AuTHOR'S NOTE.

Through long association T had come to look upon the W/T valve as the only
valve in the wide, wide world, so vividly were its advantages and merits impressed
upon me at Cramwell College. T am assured by Mr. Letit Leak, however, that this
is quite a fallacy. He tells me that there are H.P. and L.P. steam valves, gas valves,
ball valves, and bivalves, not to mention innumerable others, besides the common
or garden dot-and-dash variety.

Valves W/T mav be placed in four categories :

(1) The Round Valve (deriving its name from the inventor, not from its shape).

(2) The Hard Valve (has slightly longer life than the soft valve when exposed
to the tender mercies of the new operator thirsting for knowledge).

(3) The Soft Valve (<o called because it is satisfied with fewer volts than the
foregoing instance, and therefore does not require so many ration books).

(4) The “ Q" Valve (better known as the * Hush, Hush " valve—see February
issue of THE WIRELESS WorLD for details of results with only seven of these valves,
By simple proportion it will readily be seen that 31,067 such valves would receive
signals from the planet Jupiter).

i All four types are much of a muchness in general principle, differing only in
etail,

Taking them collectively, a valve consists of a piece of vacoum surrounded
bv a layer of glass. A most essential part 1s the small pip generally found on top
of the varuum. Its precise use has yet to be determined, but Mr. Letit Leak assures
me it is a most important poinf. I do not intend to trouble my readers with smaller
details, but, in passing, it is imnerative to direct attention tv a fundamental necessity,
which valve manufacturers dare not overlook—viz., the necessity for placing some
small parts within the vacoum. These are :

(1) The Filament.—A very fragile piece of tungsten made up of 103 negative
electrons. Its function is to illuminate the vacuum in order that the student may
see how the other parts work.

(2) The Grid.—Consizts of a number of holes joined together by small pieces
of metal. Acts as a shade over filament to protect student’s eyes.

(3) The Sheath.—A sheet of metal enclosing both the filament and the grid.
Prevents small pieces of vacuum, dust, or dirt from falling on the filament and
affecting its lighting capabilities.

At the bottom of the valve are a number of tags, generally four, although a
few more or less should not worry the student. I was under the impression that
these were to form a convenient method of holding the valve without making the
glass dirty, but Mr. Letit Leak emphatically insists that these tags exist for the
sule purpose of ensuring connection with the internal economy of the valve,
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To Test Valres.—Carefully examine, and any cracks in glass bulb should be
caulked with shellac to prevent the vacuum getting out.

To Test Filament.—Grasping the valve by the tags previvusly referred to, bang
the valve several times in rapid sucression against the edge of a bench {un]ﬁv. an
anvil is handier), when it should give forth a clear, bell-like note. Should the filament
fail to glow after this test, don't waste mure time with it, but get another from the
stores.

To Test H.T. Circuit.—Connect up to several thousand volts and forget the
exact amount. A faint bluish glow will indicate that the H.T. has success{ully run
the gauntlet of the vacuum and is looping the loop between the filament and sheath,
a prucess known technically as oscillation. Should no blue glow be detected and
the valve and student still survive, throw the valve away—it i< a dud.

To Test Vacunm.—Knock off small pip mentioned previously, and if vacunm
is good a faint hissing noise is heard. When the hissing ceases, it denotes that
Nature, which abhors a vacuum, has discovered the escape. It is not advisable
to apply this test except as a last resource, owing to the extreme difficulty of
re-packing the vacuum through the small hole thus made.

From the foregoing remarks the student must draw his own conclusions as to
the advantages of valves. Our W/T Officer says that their tendency to disappear
completely and mysteriously is not so marked as that of the carborundum crystal.
He attributes this to the post-war amateur not heing possessed of sufficient filthy
lucre to purchase enough high tension to operate the valve, while the current price
ol volts is so excessive.

Finallv.—Mr, Letit Leak informs me that, owing to the super-sensitive qualities
of the valve as a detector, it is probable that Scotland Yard will shortly assume
the entire control of the valve industry, and every detective will be fitted with
seven valves. Police constables, on the other hand, will only be provided with
amplifiers.

For further information read my companion volume, Defeclors for "Tecs, price

7s. 6d. in cloth,-or 2s. 6d. paper editions,

RAISING THE LATTICE TOPMAST AT STA.
ELENA WIRELESS STATION (SEE PAGE 651).
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Among the Operators

Amongsl the many mischances and perils of war the fofal disappearance of the
s.5. " Keltier," of which nothing has been heard since Uctober 1st, 1918, must be
mentioned. The operator, Mr. Andrew Craig, of Aberdeen, was born at Porllethem.
He was educated at the Vicloria Road Public School, afterwards allending Walker
Road Continnation School. He gained hus First Class P.M.G. Certificale al the Scotlish
Wireless College, Alierdeen, and joined the service of the Marcont Company on August
16¢k, 1916,

OPERATOR WALTER HENRY M11Ls, who wasappointed to the staff of the Marconi
Company on April 2gth, 1918, has died from influenza and pneumonia. He was
resident in London and received lis education at private schools in Dover and
Penge. For some time he was employed in the engineering department of the
Charing Cruss, West End and City Electricity Supply Company, and entered the
Marcuni Company's London school as a learner un October 15th, 1917,

Colleagnes who are readers will be zorry to learn of the death from pnenmonia
of Mr. THoMmas Davison, late of South Shiclds. He was landed at Nantes from
the s.s. Cressington Conrf, and died un December 2gth, 1918, Mr. Davison attended
evening classes at the Newcastle School of Wireless Telegraphy and was appointed
to the staff of the Marconi Company on January 5th, 1916.

Mr. Cuarces Prrixg, who died from pneumonia on October 3joth, 1g18,
was born at Farnworth. He was educated at Bolton Grammar School and
received wireless training at the Fallowfield College. He was appointed to the
operating staff of the Marconi Company on January 17th, 1915, and was attached
to the s.s. Valefia at the time she was torpedoed.

Another victim of the influenza epidemic was OPERATOR G. L. FLANAGAN, who
died on Nuvember 5th, 1gt8. His home was in Leicoster, where he was educated at
the Holy Cross Schools.  He obtained his First Class Certificate at the North British
Schools, Edinburgh, and joined the staff of the Marconi Company on June 2gth, 1918,

Senior members of the Marconi Company’s operating staff will learn with deep
regret of the death from influenza and pneumonia of OPERATOR MARTIN RoHAN, who
was appointed to the staff on August 2nd, 1g14. Mr. Rohan was born at Stradbally,
Castlegregory, Co. Kerry, and was educated at Aughacasla, N.5. He ubtained his
certificate at the Atlantic College, Cahirciveen, and served on board a number of
well-known vessels. He was also attached to the s.s. Vomne when that ship was
torpedoed.

OrERATOR Duncan MackinTosH died on November jth, 1918, from influenza
and malarial fever. He was born at Pitvoulish, Aviemore, and was educated at the
Rothiemurchus Public School, after which he entered the service of the Bank of
Scotland. Mr. Mackintosh received wireless training at the North British Wireless
Schools, Glasgow, and was appointed to the Maiconi Company's staff on
September 17th, 1917.

The operator of the s.s. Llangurse, MR. A. J. WALLEY, was landed at Marseilles
and admitted to hospital, where he died from influenza on November 31st, 1918,
Mr. Walley was a native of Burton-on-Trent, where he was educated at the Guild
Street Secondary School. [Formerly a telegraph clerk employed in the Midland
Railway Company, he entered the Marconi Company's School on August 13th, 1017,
and was appuinted to the stafi on January 6th, 1918,

We learn that Mr. Epwarp ALLEN Wart, who was lelt in hospital at Sydney,
N.5., suffering from influenza, died on October 31st, 1918, TFormerly a student
at the Birmingham Wireless School and a native of that city, Mr. Wall was educated
at Grove Lane and Power Street Schools, and was appointed to the Marconi Com-
pany's staff on December 1zth, 1q16. He was attached to the s.s. Pandisn when
she was sunk in a collision and later was on board the s.s. Specfator when she was
torpedoed,
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Our Apnl Issue

Interesting Additions and Improvements in the
New Volume

WriTH our April issue we open the seventh volume of THE WIRELESS WoORLD in
conditions which we are glad to say permit us to introduce a number of important
additions and improvements. The numerous restrictions which have been placed
upon us during the war and many of the difficulties of production which have so
seriously handicapped us in the past four years have now been largely removed, and
with the opening of the new era of peace we hope to provide in our magazine an
abundance of articles and information of great value to the amateur and professional

wireless man.

The first change which our readers will observe will be in the cover design. In
future we shall provide a change of cover design each month, and our readers will
thus be able to gather the main feature of the contents at a glance. The arrangement
of the magazine will also be greatly improved, and altogether the magazine will be
produced in a more attractive form.

While the main features of our literary contents will be retained, a new and
important feature will be provided in a section devoted specially to wireless in its
connection with aircraft. The new series of Instructional Articles will be
for the benefit of those numerous readers who intend to resume their amateur
activities with the removal of existing restrictions and will deal with practical
amateur wireless telegraphy and the construction of apparatus, Immediately the
future policy of the Government in relation to the amateur is announced articles
will be published indicating the best lines for the amateur to pursue, and our Questions
and Answers column will deal fully with any queries which our readers may care
to submit.

Special features of the April issue will be an interesting illustrated description
of the great wireless station at Poldhu, showing the latest type of apparatus installed,
and a powerful article by a wireless officer describing the part played by radio-
telegraphy in the last phase of the fighting in France and Belgium. Our well-known
contributor, Mr. J. Scott Taggart, will provide a valuable article entitled ** Practical
Notes on Continuous Wave Reception,” and other writers will contribute useful
articles on other phases of the subject.

As announced in our February issue, the price of Tur WIRELESS WORLD in the
new volume will be gd. per copy, instead of 10d., as at present, a change which we
think will be much appreciated.

As it is not yet permissible to circulate any magazine on the " sale or return "
principle, we would again like to emphasise the importance of placing a definite
order for the magazine instead of relying on the possibility of purchasing the copies
from the bookstall,

Pay for American Operators

THE United States Shipping Board has fixed the rate of pay for all Chief wireless
operators and assistant operators, beginning on January 1st, 191g. The former
are to receive 110 dollars a month, and the latter, 85 dollars, There are to be no
bonuses and no sliding scale,
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Correspondence

Te the Editor, THE WIRELESS WORLD.
Funabashi, Japan, December 1gth, 1918.

DEAR SIR,—Atmospheric conditions being most favourable for wireless {from
October of the year to Febrvary or March next, the range of radiotelegraph communica-
tion shows a considerable increase during this period. As a consequence, the Funabashi
wireless station is now receiving over an amazing distance signals sent by high-
powered stations in Europe and America. While it is a fact patent to the world that
the large radio-station at Nauen, Germany, rendered great services during the war
instructing cruisers and U-boats, especially remarkable was the activity of the station
when Germany proposed an armistice to President Wilson last month. The German
station then did its utmost to arouse the world’s sympathy by broadcasting one
after another press messages declaring her miserable internal conditions. These
messages being distinctly and regularly received at Funabashi, the miserable state
of Germany was made clear to us who are five thousand miles distant from there.
Another German station " O.ULL.,"” probably at Eilvese, working with Madrid,
Spain, is picked up by us frequently. We can read easily, too, signals sent from
stations “ Y.N." and “ I.D.O.,” at Lvons, France, and Rome, Italy, respectively.
The Tuckerton " N.F.F."” in New Jersey, which is now under the control of the
U.S. Navy, is also being heard here by day and by night, communicating with Lyons
or San Diego " N.P.L.,” Cal. The distance from Tuckerton, running up to seven
thousand miles, is the longest we have ever attained. In view of such great
development of radin-telﬁraphy in late years—one must admit a strong rival of the
cable service in the field of international communication—the first and due
consideration should be given to the erection of powerful wireless stations instead
of discussing the question of laying a cahle, which is costly and liable to interruption,
in the deep sea.—Yours respectfully,

(Signed) K. JoNEMURA
(Funabashi Wireless Station).

WE notice the following letter has been written to the Editor of The Porismouth
Evening News :—

" Sir,—Nearly every other town in Great Britain has a wireless society—why
“not here ? There are plenty of enthusiastic wireless men in Portsmouth who would
" be only tov glad to have a meeting place to discuss matters.

" Wireless is a very interesting subject, and there is still much to be done to
** get the best out of the apparatus used. 1f you are a wireless man and feel that you
" want to argne the point, then write to me and we will see what can be done with a
" view to forming a society.

“W. (. HILL.
" 1ob Westhield Road, Southsea.™

We shall be pleased at all times to give room in our columns to the publication
of readers’ views on the above or kindred subjects,

SOME INTERESTING CORRESPONDENCE.

A RECENT issue of our esteemed contemporary The Elecirical Review contains
the following letter from Mr. A, A, Campbell Swinton :—

In the interest of historical accuracy, may I protest against the suggestion
contained in your article on ** Wireless and the War " that Mr, Marconi, when he
first arrived in this country, failed to meet with sympathy in official circles ?

- This is very unfair to the late Sir William Preece, then Chief Engineer to the
Post Office, who received Mr. Marconi with open arms and gave him much technical
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assistance, including the use of a considerable sum of public money, which was
expended in developing wireless telegraphy by numerous experiments carried out
with the help of Post Office officials, including Mr. (now Sir) John Gavey.

Official sympathy with inventors is perhaps not very common, but there was
certainly no cause for complaint in this particular instance.

(Signed) A. CAMPBELL SWINTON.
Westminster, January 25th, 1919.

As this letter raised a point of considerable importance, Senatore Marconi has
forwarded to the editor of The Elecirical Review the following reply :

The Editor of ** The Electrical Review " /—

Sir,—With reference to the letter of Mr. A. A. Campbell Swinton which appears
in your issue of January 3ist I quite agree with his statement that there is no
foundation for the suggestion that when I first came to this country I failed to meet
with symgathy in official circles, at any rate so far as the late Sir William Preece,
Sir John Gavey and Mr. H. R. Kemp, of the General Post Office, are concerned. It
is quite incorrect, however, to say that the assistance of this department ** included
““the use of a considerable sum of public money.” This is an allegation which I
have repeatedly denied, notably in evidence which I gave in 1907 before the Select
Committee of the House of Commons on the Berlin Radiotelegraphic Convention of
1906, and again in 1913 before a Select Committee of the House of Commons appointed
to inquire into the agreement of 1912 with the Marconi Company.

In the interests of ordinary—as well as historical—accuracy I cannot do better
than to reproduce here two extracts from the aforesaid evidence. In 1go7 I said :—

“ If you will allow me with reference to a general idea that there is in existence
** about my early relations with the General Post Office, I wish to state that I shall
" always feel grateful for the encouragement they gave me and the interest they took
“in my methods during those early trials. At the same time I would also like to
" state, on account of a belief that there 1s about 1t, that I obtained no financial
‘* assistance from the Post Office ; fortunately, I did not require it at that time, I
" only thought it necessary and thought it desirablg to interest them in what I was
** doing and to show them what I could do.”

And in 1913 my words were as follows :—

“T think it right to repeat what I stated before the Select Committee on the
" ratification of the Radiotelegraphic Convention of Berlin, that I feel grateful to
" the Post Office authorities for the encouragement they gave me and the interest
“ they took in my work during those early trials. 1 wish, however, most emphatically
“ to state that at no time have I ever received from the Post Office or any Govern-
“ ment department anything in the way of a favour which would have been in

" common courtesy afforded to any scientific worker by any Government in any other
" country of the world.”

Neither Mr. (now 5ir) John Gavey, who gave evidence before the 1907 Com-
mittee, nor Mr. (now Lord) Buxton, who was then Postmaster-General and who was
a member of the Committee, said anything that could be construed as a refutal of
the evidence I have reproduced above,

What I greatly regret, however, and, if I may be allowed to say so, this con-
stituted to my mind a mistake on the part of the Post Office, is that I was practically
compelled to allow my experiments in South Wales in May, 1897, to be witnessed in
all their details by Professor A. Slaby, of the Charlottenburg Technical Institute and
a personal friend of the Kaiser. 1 did not know Professor Slaby nor had I ever
expressed the slightest desire to allow him to witness my experiments, but did so
out of courtesy to the Post Office officials who introduced him and who made the

request. (Signed) G. Marcoxi,



The Design and Construction of
Apparatus for the Wireless Transmission
of Photographs

ArTiCLE L

BEFOKRE pruceeding further, there is one point connected with the last article
that requires a little mure explanation. In Fig. 3 the numbering of the contacts
of the two-way switch L was omitted, and this is now given in Fig. B accompanying
this article. Alsv in the letterpress relating to Fig. 5, 2 BA should read 1 BA.

It was the writer's intention to have started in this article the construction
of the machine and driving gear, but as the drawings for this are not yet completed
it was decided to begin with designs for one or two of the smaller P
pieces of apparatus required. Although there is a lot of work entailed
in the building of such a set as will be described in_these :a_rhrh_n-
there is nothing very complicated in the design of the various” , pieces
of apparatus that will call for more than an ordinary amount of 2
mechanical skill on the part of the builder, and, indeed, should not
prove more difficult than the construction of a good wireless station.
The efficiency and reliable working qualities of the entire set must,
however, if any accurate and serious work is to be attempted, be
beyond rrpmar.h, as there are numerous pieces of apparatus all requiring fairly
delicate adjustment and depending vne upon the other for successful working.

The first piece of apparatus to be taken in hand will be the contact-breaker L.
The general arrangement of this will readily be gathered from a study of Fig. 0,

FIG. B,

FIG. 0.
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and the construction
from Figs. 11 to 24.
A photograph of the
cumplete instrument is
given in Fig. 10.

The baseplate,
Fig. 11, is cut from a
piece of mild steel
5} in. by 3 in. by % in.
thick, and should be
marked out for drilling
as shown. The holes
B are drilled § in.
diameter, the holes F
are } in. diameter, and
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the holes D % in
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diameter. The holes
marked C are 1-:5 in.
from the edge of the
plate, and should be
drilled % in. dia-
meter. The net
cores H are T:fned
from a piece of well-
annealed iron rod
to the dimensions
given in Fig. 12,
the screwed shanks

-

= ——t* being a tight fit for

*  the holes D in the
baseplate. The bub-
bins ¥, which are

] I in. diameter and

0

&

FiG. 11.

% Whit

> 14 in. long, are

turned from box or

other hardwood to

the dimensions

given in Fig. 12.

The ¢-in. central
hole should be a sliding fit over the iron cores
H, and the shell turned very thin in order to
get the windings as close to the core as possible.

The armature A, Fig. 17, consists of a piece
of soft iron 2 in. long by § in. wide and % in.
thick, and should have a }-in. diameter hole
drilled right through the centre of the side as
shown. This hole is to take a 5} in. length of
t in. diameter silver steel rod S which is pushed
through until 1} in. project from one side of the
armature, in which position it is secured by
closing the metal over the rod by one or two
dots made by means of a centre punch. The
contact block C is of brass, and measures {; in.
by § in. by 45 in. In order to reduce weight a
recess is filed on one of the narrow edges as
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shown, and this should be about } in. deep. A }-in. diameter

hole is drilled through lengthwise, the centre being } in. from t

the top edge. Underneath, in the centre of the two portions L £
cither side of the recess, two holes are drilled—one drilled and }D"“'
apped 584 to take a short grub screw } in. long, and the other @f
drilled % in. to take a § in. length of 18-gauge copper wire D, = M
which is soldered in position. The bottom portion of D should =+ * ==

be well amalgamated, and this can be effected by thoroughly

cleaning with a few drops of dilute nitric acid, to which one or FIG. 19.

two globules of mercury have been added.

The block F is cut from a piece of mild steel to the size and shape given in the
drawing. The hole 4 is } in. diameter, and should be drilled throngh lengthwise,
the centre being 17 in. from the top rdgr The centre of the hncle al, wh1ch 15 drilled
through the side of the block, is 33 in. from the top edge, and of such a size that
it will move freely upon a piece of }-in. diameter steel. The top edge is marked
off for the holes &, which are drilled and tapped to take two 4B4 cheese-headed
brass screws, the screw F! being used to clamp the block upon the rod 5. A small
piece of platinum foil, about % in. square, should also be soldered to the centre
of the top edze of the contact block C as shown.

The bearing standard 5, Fig. 18, can be made from either brass or steel. The
slot G should be carefully filed vut so that the block F, Fie. 17, will slide in easily
without any side play. The holes P are drilled and tapped 484, while the hole ¢
is drilled a tight fit for a piece of ] in. diameter silver steel. The stud T is screwed
and pinned tightly into the centre of the bottom of the standard, the projecting
length being § in. The spring J, Fig. 21, is made from a piece of spring steel 1§ in.
long, § in. wide, and about 28 gauge, bent to the shape given in the drawing. The
hole a is # in. diameter.

The contact screw arm M, Fig. 106, is of brass, and measures 2} in. by 4 in. by
}in. The hole S is drilled and tapped 0BA to take the brass contact screw J, while
the holes B are drilled } in. diameter, and should be a sliding fit upon the standards
B, Fig. 14. The screws m, n are 4B.4 cheese-headed, } in. long, and are for locking
the arm and contact screw in position.

Details of the mercury cnpare given in Fig. 20. The arm is built up, the bluck
C being screwed and suldered to the bent-hrass strip D. The hole P is drilled £ in.
diameter, and should be a sliding fit upon one of the standards T, Fig. 13. The
hole A is drilled and tapped 2BA to
take the locking screw F, which iz a
1 in. by 2zBA cheese-headed brass
screw, The container § is turned from
either iron or ebonite, and the hole n
is drilled and countersunk a tight fit
for a 384 steel screw B in. long. The
container is held in position upon the
arm by means of a nut as shown.

Fig. 22 gives the construction of
the spring catch for holding the arma-
ture in its working pusition. The arm
P is of brass and measures 1§ in. by
}in. by § in., and should be drilled and
tapped as shown in the figure. The
hule ¢ should also be a sliding fit for

: v one of the standards T, Fig. 13. The
16 Gavge Hard Brass Strip hele U should be drilled } in. to take
- the guide rod R, which should be
FIG. 20. soldered in [msiﬁnn. The 4BA screw

LNIVERSITY OF MICHIGAN



1919] THE WIRELESS TRANSMISSION OF PHOTOGRAPHS 689

V is to hold the spring @ in position. The catch £ is cut
from 18-gauge mild steel to the dimensions given, the
small handle being built up and soldered on tu the
28Gavge  catch. The catch complete is shown in Fig. 23. Z is
spring aleel held in position upon the arm by the 4BA4 by § in. steel
screw m, and should be screwed up so that Z is perfectly
free to move without any side play. The bent end of
the spring @ should huok into the small slot cut in the
bottom part of Z. The hole @ in the arm is drilled and
tapperd 4BA to take the screw « which locks the screw m.
T The insulating washers N, IFig. 15, are of fibreor
TER chonite, as are also the bushes, Fig. 19. The bobbins V,
Fig. 12, are wound with 1 nz. each of Nou. 33 D.C.C.

wire, the total resistance being 39 ohms.
. The instrument can now be assembled. The cores, Fig. 12, are placed in the
holes D in the baseplate and secured by means of % in. plain nuts. The bushes, Fig. 19,
are driven tightly into the § in. hales B and filed off flush. The two standards,
Fig. 14, are put through the two bushes marked B!, an insulating washer, Fig. 15,
being first placed on either side of the baseplate so as to thoroughly insulate the
standards from the rest of the instrument. They are fastened in position by a
nut and plain washer as shown in Fig. 14a. One of the standards, Fig. 13, fits into
thg remaining bushed hole B, and is insulated in a similar manner, the other standard
being fastened in position in the hole F. The bobbins after being wound are slipped
over the cores and connected up start to finish. The block F, Fig. 17, is fitted into
the slot G of the bearing standard, Fig. 18, a short length of -in. silver steel serving
as a pivot. The spring, Fig. 21, is screwed to the front of the standard by the 4BA
screw S as shown in Fig. 18, and the standard, together with the armature, is put
In position in the hole F! in the baseplate. Before clamping finally in position
it should be vbserved that the rod S of the armature is in perfect alignment with
tl:ue centre line of the baseplate. The soft iron armature should be central in both
directions over the iron cores, and should sit squarely upon them when held down.
The mercury cup, Fig. 20, is put in position upon the standard fastened at B,
and the contact screw arm, Fig. 16, slipped over the two long standards and clamped
_ in position, the correct height being
"1 2 in. from the baseplate to the

& ;-] bottom of arm.

The contact screw, which
should come opposit= the platinum
¥ | £p; foil upon the contact block, is now

| '“ screwed down until the armature
i i= about } in. away from the
magnet cores, hut this adjustment
must, of course, be finally made by
connecting up with the correct

) I-.h%*%-_rgr wur]-:ing vﬂ|tage. The tension of
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the antagonistic spring need only be such that the o
contact block makes gnod contact with the contact

screw. The mercury cup should be half filled with

mercury, and the final position obtained by moving

the arm upon the standard until the wire from the = A m
contact block is just clear of the surface of the mercury M
and in the centre of the cup when in normal position ; 4
the wire should dip at least { in. into the mercury
when the armature is attracted.

The spring catch is next placed in position upon
its standard. The correct position is such that when
the armature is attracted the hook of the catch can
just slide forward over the armature rod, holding this
down, and keeping the contact block in permanent
contact with the mercury cup. The spring working
the catch must have sufficient tension to work crisply,
but should not be stiff enough to impede the movement
of the armature. The approximate position is given
in Fig. 23a. A short length of fexible wire with a
small thimble each end, or a close spiral of 2z-gauge
copper wire, should be r,lamperl under the screw V, Fig. 17, and the screw 5 on the
bearing standard.

The mahogany stand, details of which can be gathered from the photograph
of the finished instrument, measures 8 in. by 6 in. by § in., and is mounted upon

four turned feet about 1 in. long. The board is cut away to clear

- the various nuts underneath the baseplate, and the instrument
fastened down by round-headed wood screws through the holes C,

Fig. 11. The disposition of the instriment and terminals, together
with the connections, is given in Fig. 24. As shown, the two
remaining ends of the coil windings are coiled up and connected to
two studs, which are in turn connected to the two left-hand
FIG. 23A.  terminals marked C.

The three terminals marked T, H, N are connected as follows:
A connection is taken from one of the insulated standards carrying the contact
screw to the terminal H, another from the insulated standard carrying the mercury
cup to the terminal N, and one from the bearing standard to the terminal 7. The
shanks of the Etandards etc., are Jung enough to take a second nut for making these
connections, which are of IS-gauge copper wire. The terminals should be marked in
some way with the letters given in the diagram, preferably by means of small
engraved plates which can be screwed to the stand. The terminals C are connected
to terminals No. 12 on the switchboard, and the terminals T, H, N to terminals
No. 7, which are correspondingly marked. When working, the magnet coils take
} ampere at 12 volts, which current can be passed by the polarised relay without

damage to the contacts.

No mention has been made with regard to the
finish of the instrument, as the finish of this, as { )
well as the remaining pieces of apparatus, will g A
depend upon the ability and inclination of the Yoo ks & S il
builder. O |
(An error occurs in Fig.24. The ]E‘t‘l’ﬂ"ﬁ T, N 4 r
should be transposed.) c ol |

(To be contrnucd.) FIG. 24.



Wireless and Meteorology

A Lecture at the Royal Society of Arts

O Wednesday, Janvary zznd, Sir William Napier Shaw, Director of the
Meteorclogical Office, occupied the chair at a meeting of the Royal Society devoted to
the reading of a paper by Colonel H. G. Lyons, D.Sc., who took for his subject
" Meteorology, during and after the War."

Colonel Lyons had been Director-General of the Survey Department in Egypt,
and—after his return to England—had been lent by the Minister of War to the
Meteorological Office, subsequently taking over the whole work carried on there.
He dealt with his subject from a variety of aspects.

During the war, said he, special facities were given for the rapid trans-
mission of reports. Kite balloons had been able to furnish a series of observations
at various heights. Pilot balloons at perhaps 100 stations were engaged in observa-
tions four (or more) times daily. Aeroplanes had been available for observing the
tem rature in successive lavers of the _atmosphere up to 12,000 feet or 14,000 feet ;

hilst the velocity and direction of air currents up to 25,000 feet and more had
been determined by the bursting of shells fired at high angles. In these and other
ways a vast store of information has been amassed, available for future study.

The lecturer then passed on to emphasize the rapidity of weather changes:
" even wireless reports {rom ships give but a short period of warning in many cases."”
He adverted, in passing, to the difficulties introduced on the outbreak of war, when
simultaneously with all sorts of new disabilities there arose an increased and insistent
demand for practical meteorological information, and dwelt effectively upon the
contrast between the enemy and ourselves in this respect, pointing his critical
remarks with the pregnant observation that this war ' is the first in which meteor-
ology has been regularly used " for combatant purposes.

The importance of the subject to the aeroplane service, to kite balloons, and
indeed to all forms of aviation, constituted the next item in his discourse. Whilst
these new branches of activity made fresh demands upon meteorology, they
at the same time introduced fresh aids in its systematization and extension.
He referred to the necessity for co-ordination between the four State Meteorological
Services now in operaticn, and then turned to the subject of "' Short Period
Meteorology ' and the Issue of Forecasts. He emphasized the assistance whirh
could be expected from the extension of wireless telegraphy and telephony, expressing
a hope that every country will, ere long, be radiating meteorological observations
from selected stations four times daily at fixed hours, in much the same way as is
followed by the Eiffel Tower station, which sendsinto the ether Time and Weather
Signals thrice per diem. A reference to the peculiarly favourable position of
(3reat Britain, with its far-flung Empire, for the organisation of this important
branch of knowledge, closed a highly instructive and interesting paper.

The discussion which followed was opened by the Chairman, who narrated an
amusing incident which showed how the assumption, by a practical airman, of the
availability of certain information,led directly td its initiation. The Astronomer
Royal, Sir F. Watson Dvson, and Colonel L. P. Blandy laid special emphasis upon
the necessity for co-relating the work of four different meteorological organisations
now in existence. Mr. T. H. Blakesley referred to the daily publication of weather
charts by the Times and Morning Posi as evidence of the wider public interest taken
in the subject. He deprecated the introduction of unnecessary technizal terms
such as * millibars.” Mr. F. G. Ogilvie and Mr. Carle Salter dealt with the important
future before the science, whilst Mr. K. G. K. Lempfert criticised the attitude taken
up by the Universities. A brief summation of the discussivn by the Chairman
and a vote of thanks terminated the proceedings.
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[nstructional Article
NEW SERIES (No. 12)

EDITORIAL NOTE.—Below we give the last of a series of twelve
Instructional Articles devoted to Prysics rorR WIRELESS S1UDENTs. . Although af
[irst sight the subject of physics would not seem fo have a very iniimate conneclion with
wireless lelegraphy, vel a sound knowledge of this subject will he found of the grealest use
in understanding many of the phenomena mel with in everyday radiolelegraphy. As
in previous series, the articles are being prepared by a wireless man for wireless men,
and wiil therefore be found of the greatest practical value.

VALENCY, CHEMICAL AND ELECTRO-CHEMICAL EQUIVALENTS.

VALENCY.

GENERALLY speaking it may be said that an atom of any element has a definite
degree of * affinity "' for any other kind of elementary substance. This ** affinity
or tendency to combine is explained nowadays by theories dealing with the elec-
trical state of atoms, for details of which the reader must lmave recourse to an
account of the electron theory. In thinking about the * affinity " of an atom
we must distinguish between the degree of what may be called its eagermess to
combine with another kind of matter and the extent to which it actually does so
combine. When an atom is in combination with others its eagermess to combine
with them i= precisely the same as it would be were the atom not cumbined with
them, becanse this eagerness is an inherent quality of all atoms of that particular
kind. As a parallel to this we may consider the tendency of a compass needle
to set itsell in a certain manner relative to a magnetic field ; when it has assumed
its characteristic position in the field its femdency to do so remains the same as
ever., But the extent to which an atom will combine with others varies, not only
according to the particular kind of atoms with which it is brought into contact,
but with conditions such as temperature and pressure. Under different conditions
an atom will exhibit different combining powers, even with the same class of
atoms @ vet although this power is variable its dcgrees are known and can be
stated for any given case where the formula is known. Luckily it is not infinitely
variable, as will be seen later. Research has shown that there seems to be a
well-defined limit to the number of hydrogen atoms with which an atom of another
substance will combine, assuming that there are not present any atoms of a
third kind. In the case of any element capable of combining with hydragen this
number represents its valency, or, to be more precise, it represents its valency
as measured by hydrogen ; the atom may have more than one valency. Measured
in this way the valency of chlorine is 1, because its atom never combines with
more than 1 atom of hydrogep. Chlorine, therefore, is called a monad ; it is
monovalent,
fDLygen is di-valent. E.g., H,O (Water).

Measured ; Phosphorus is tri-valent.* E.g., PH, (Phosphoretted hydrogen).
by hydrogen. ‘altrugen 15 tri-valent.t E.g., NH {ﬁmmnma}
LS:hcnn is tetra~-valent. E.g., 51H¢ (Silicon hydride).

The valency of thuse elements which will not combine with hydrogen is
measured by their capacity to combine with some monovalent element, Thus,

* Phosphorus is also penta-valent. t Also penta-valent.

INIVERSIT
ININERSHTY



MARCH, 1919] INSTRUCTIONAIL ARTICLE 693

although tin will not combine with hydrogen, il we take the monad chlorine for
our standard the valency of this metal is 4. E.g., Stannic chloride, 5nCl,.

(Sodium is mono-valent. E.g., NaCl
Calcium is di-valent. E.g., CaCl,.
Measured Boron is tri-valent. E.g.. BCl,

by chlorine. | Titanium is tetra-valent. E.g., TiCl,,
Phosphorus is penta-valent. E.g., PCl,
Tungsten is hexa-valent. E.g., WCl,.

Most elements possess more than one valency. For example, measured by
its combination with hydrogen, phosphorus has a valency of 3 ; whercas measured
by chlorine its valency is 5. In cases such as this the valency of an element is
generally given as the highest number of munovalent atoms with which its atom
will combine.

If an element will not combine with hydrogen it may be capable of replacing
it during a chemical action, and then its valency is measured by the number of
hydrogen atoms replaced. If sodium is brought into contact with water one
sodium atom replaces one hydrogen atom in the water, sodium hydrate (NaHO)
being formed ; hence sodium is monovalent.

There are cases of compounds in which are found atoms with their affinities
satisfied partly by one kind of matter and partly by another kind. For example,
nitrogen is tri-valent in its combination with hydrogen or chlorine, yet in ammunium
chlonde (NH,Cl), a compound which it forms with both of these elements together,
it is penta-valent, for its atom is combined with 5 monovalent atoms.

hen in a molecule all the atoms are combined to the fullest extent of their
valency the compound is said to be saturated. Tt must be remembered that a
trivalent atom can be satisfied equally well by (a) three monovalent atoms
(b) one monovalent atom and a divalent atom, or (¢) a trivalent atom ; the rule
applies similarly no matter what valency is considered.

Saturated (Chloride of Borun, BCl,.
compounds. lWater, H,0.

In these cases all the affinities of each element are satisfied.

Unsaturated |Phosphoretted hydrogen, PH,,
- compounds. | Ammonia, NH,.

In these cases only three of the five affinities of the phosphorus and nitrogen
atoms are satisfied. Unsaturated compounds, by virtue of the surplus combining
power of their atoms tend, as might be expected, to combine readily with other
substances.

There are a number of exceptional cases involving problems which are still
outstanding, for valency is in most instances a variable quantity dependent upon
prevailing conditions. Helium, Neon, Argon, Krypton, and Xenon have no
valency, at least so far as our present knowledge goes, because nuv compounds
of any of these gases have yet been discovered.

The " monovalent atom " which serves as a measure of valency is a working
unit, but is not considered to be sufficiently fine, inasmuch as it leads us to state
valencies as simple multiples of 1, whereas it is not unlikely that the combining
capacity of any element might be more accurately expressed by a mixed number,

CHEMICAL EQUIVALENTS.

In the foregoing brief explanation we have regarded valency as an inherent
property of the atom exhibiling itself to a degree dependent upon various con-
ditions, and we have seen its value in a few cases by a reference to formula,
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There is, however, another means of arriving at the valency of the elements, to
understand which the reader must examine the following lists :

(@) In H,O 8 parts by weight of 0O combine with 1 part by weight of H

In HCI 355 parts ., we B s e 1pet o T, H
InH,S 16parts 8 " 1 part " H
() Inm El O 8 parta by wmght ‘of 0 combine with 355 parts by we:ght of CL
In '-‘-.Cl,, 16 parts |, . B . . 855 parts S +
In Sbmmm m T T Eh' " BE %'5 ﬂﬂa i iF E-L

In each of these lists, it will be noticed, there are shown the number of parts
by weight of varivus elements which combine with a certain number of parts
by weight of another element. Taking list (@) we see that oxygen, chlorine, and
sulphur combine separately with hydrogen in the propurtions of 8:1, 35:5: 1,
and 16:1 respectively. In this sense, therefore, 8 parts by weight of oXygen,
355 parts by weight of chlorine, and 16 parts by weight of sulphur are said to be
chemically equivalent, and the quantities 8, 35-5, and 16 are respectively the
chemical equivalents of those elements,

Now a peculiar relation exists between the chemical equivalent of an element
and its atomic weight, which may be seen bv looking at the figures on the left
hand side of the above tables (@) and (b). Beginning at oxvgen and working
downwards, notice the fulluwing :

Oxygen .. Atomic weight 18. Chemical equivalent 8. Ratiois %5 5
Chlorine .. v . 355 . . s o, 33
_ 355
!'“]-Fh'lu' LA Wi i Ea ¥ iF IB b E :il; = E*
Antimony .. S [ " . 40 54%“ =3,

In the case of oxygen it is seen that the value of the ratio of its atomic weight
to its chemical equivalent is 2z ; this is the number of hydrogen atoms with which
an atom of oxygen will combine (as in H,0O, the example given), and this is what
has been called the valemcy of oxygen. Following the same idea out in the other
cases we find that chlorine is monovalent, sulphur divalent and antimony trivalent.
~ Note that in list (b) the standard is chlorine instead of hydrogen.

It follows, then, that valency may be regarded either as a property of the
atom or the ratio of its atomic weight to its chemical equivalent.

ELECTRO-CHEMICAL EQUIVALENTS.

Conductors of electricity may be divided into two kinds—vie., those which
simply become heated when current flows through them, and those which under
the same conditions are electrolysed, ur decomposed. For instance, a copper wire
becomes hotter when it conducts electricity, but if current is paased through a
solution of copper sulphate the latter is d{:cumpnsed metallic copper is deposited
on the kathode or negative ferminal of the battery, whilst the (SO,) group passes
to the anode or positive ferminal of the battery and combines with water to form
sulphuric acid and oxvgen.

If a current. is passed through water which has been slightly acidulated with
sulphuric acid it is ultimately decomposed into hydrogen and oxygen. Hydro-
chloric acid yields on electrolysis hydrogen and chlorine. Fig 38 represents an
arrangement suitable for the electrolysis ot a liquid, e being the kathode and e,
the anode; these two electrodes are platinum strips. Let us suppose that we
shut the stopcocks and fill up the reservoir and tube R with slightly acidulated
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water.* On opening the stopcocks
the liquid rises in the side tubes,
filling them and expelling the air;
the stopcocks are then closed again,
We will now suppose that a cuorrent
of 1 ampere is passed through the
electrolyte for 1 hour. Hydrogen will
be evolved at ¢ and rise to the sur-
face in bubbles; oxygen will be
released at the anode ¢;,, and will
escape in the same way. At the end
of 1 hour we break the circuit and
observe the level of the liquid in each
side tube. That in the hydrogen
tube may have sunk, say, to L, in
Fig. 33 (a), in which case the level in
the nxygen tube will have sunk only
to L., that is, only half as far. This
demonstrates that the wolume of
hydrogen evolved by the same current
is twice that of the oxygen.
Repeating the experiment with

hydrochloric acid in the tube we find
(Fig. 38 (#)) that hydrogen is evolved
at ¢ and chlorine at &,, and that the
volumes are egual, not only to cach
other, but also to the volume of
hydrogen obtained in the first experi-
m{-nt. If the side tubes are graduﬁcd FIG. 38.
and buth experiments are conducted under precisely similar conditions by the
simultaneous use of two electrolysis tubes in series with each other and the
battery, these results can be very accurately shown.

~ Now, from what we have learned about atomic weights we know the relative
weights of eyual volumes of hydrogen, chlorine, and oxygen to be respectively I,
35-5 and 16. Therefore, bearing in mind the relative volumes (1, 1 and }) of these
gases released in the experiments, it is easy to see that they must have been
released in the proportions by weight.

H .. R 1 SR .o 35°% o .. .. 8

Similarly, if we electrolyse solutions of various salts we get definite amounts
of metal depousited on the kathode as a result of the passage of a given quantity
of electricity. Taking as a stundard that quantity of electricity which will liberate
1 gramme of hydrogen—viz., 86,540 coulombs—it is found that this will release
or deposit electrolytically :

1 gramme of Hydrogen.
33-5 grammes of Chlorine,

e Oxygen.
108 i Sihrtgr.
317 i Copper (cupric).
63-5 . »+ (cuprous).
40 . Antimony.

If the rea.def will refer back he will see that these numbers are the same as
the chemical eguivalenis of the elements mentioned ; but it is obvious from the

e . ‘l:ll:iunl;.l:ld. is added to assist the decomposition of the water, which by itsell is not a good conductor
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list just given that these quantities of the elements are also equivalents in an
electro-chemical sense. The electro-chemical equivalent of an element is the ratio
of its atomic weight to its valency, and is the same as its chemical equivalent.

It will probably occur to the student of electricity that whilst he has secn the
electro-chemical equivalent of copper quoted as o-00328 (C.G.S.) or o-000328
(ampere equivalent) he has not noticed it referred to as 31-7. This is simply
a matter of the size of the units chosen to express the electro-chemical equivalent.
The proportion by weight of copper deposiled to hydrogen liberaled by any given
quantity of electricity is Invana le, and is 63:1 or 31-7:1 according to the
particular copper salt electrolysed, and the amount of metal deposited hy elec-
trolysis is strictly proportional to the quantity of electricity passed. We took as
a standard that guantity of electricity which will release 1 gramme of hydrogen
because by so doing we arrive at figures which show at a glance that the chemical
equivalent of an clement is the same as its electro-chemical equivalent, and is
the quotient of its atomic weight by its valency. Now the electro-chemical
equivalents of the six elements shown in the foregoing list were given in grammes
per 96,540 coulombs; but the (practical) electro-magnetic vmt of quantity is
1 ecoulomb, an amount which will liberate 314 gramme of hydrogen. Therefore
if we consider the electro-chemical equivalent as grammes liberated per conlomb
we shall come into line with everyday electrical practice, for the C.G.B. electro-
magnetic unit of current is that steady current which will deposit from a solution of
copper sulphate 0-003281 gramme of copper * in 1 second. One tenth of this
current is called an ampere, and, flowing for 1 second, the ampere will deposit
0-0003281 gramme of copper. But the quantity of electricity conveyed by 1 ampege
in 1 =econd is 1 coulomb ; hence 1 coulomb will deposit -0003281 gramme of copper
from a solution of copper sulphate, and this value (-0003281) is the ampere electro-
chemical equivalent of copper.

Let us sce whether this is in agreement with the previous statement to the
effect that the electro-chemical equivalent of copper is 31-7

If 96,540 coulombs deposit 31-7 grammes of copper from a solution of copper
sulphate, then 1 coulomb will deposit

317 —.000328 gramme.
90540 ;

Thus it is seen that the value of the ratio of the amount of copper deposited
to the amount of electricity which deposits it is the same whether we state the electro-
chemical equivalent in terms of grammes per g6,540 coulombs, as is often dune by
chemists, or in terms of grammes per coulomb, as is the custom of electricians,

. 31-7 {grammz:s-:l mmuﬂ {grammo']
Copper : 96,540 (coulombs) ™ 1 (coulomb) ™

Electro-chemical equivalent _63: 5 (Atomic weight) I
by method explained above ™ "z~ (Valency in F usS0,) =37

Share Market Report

A FAIRLY active business has been done in the shares of the various Marconi
issues during the past month. Prices are well maintained, the shares of the Marconi
International Marine showing a marked improvement. Prices as we go to press
are :—Marconi Ordinary, £4 11s. 3d. ; Marconi Preference, £3 18s. gd. ; American
Marconi, £1 gs.; Canadian Marconi, 12s,; Spanish and General, 13s.; Marconi
International Marine, £3 16s. 3d.

000328,

* The Standards Committee of the B, of T. take silver nitrate as the ele¢trolyte. One coulomb
deposits o'oor118 gramme of silver,
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PSYCHIC SCIENCE : An Introduction and Coniribufion to the Experimental
Study of Psychical Phenomena. By Emile Boirac.  London @ Wm. Rider &
Son, L:‘d’ 8, Paternoster Row, E.C.4. Price 10s. Od. nel.

Medieval philosophers almost universally maintained that behind evervthing,
material and immatcerial alike, there lay seme force or first principle to which it all
owed its cau=ation. Kobert Browning has set forth their philosophy in his
Paracelsus, the hero of which—imbued with this belicf—convinced himself that
if he could only attain to this basic principle, he would grasp all knowledge simul-
tanenusly ; and benefit mankind by obviating the necessitv of creeping by slow
and painful stages to the revelation of Nature's seerets of existence and creation,

This cld idea receives some confirmation from the fact that every great discovery
-:Jf principle Icnrla directly to a number of others. Thns the formulation of the

‘germ theory " led to a number of useful discoveries in the somewhat empiric
science of medicine.

In a similar way, the exposition of the unduhtnr}r theorv of hght by Thomas
Young in 1801 was followed by the discovervof the ** Hertzian Waves " later onin the
centiery, and finally crowned by the L‘[JIDE']'I-H‘I"[LIH!: inventionz of Marconi. This
series uf discoveries fired the imagination of scientists, and induced a number of
investigators in fields other than electric to proceed along similar lines.

In the book under review there are plain evidences of the influence exerted by
radiotelegraphy upon the distinguished French author. For instance :—In speaking
of telepathy—i.e., that branch of psychic science which deals with mental suggestion
and thought-transmission—he discusses the possibility that * Certain deceased
* persons concentrated all their powers of expiring thought on beings who are dear
“ to them, and this concentration has, in spite of distance, produced a telepathic
“ impression on the brains of their relatives or friends.”” Such an explanation of
well authenticated phenomena he parallels by illustrations drawn from wireless
telegraphy, likening the thought of the dyving person to " a kind of spontaneous
“ discharge, similar to that of the electric condenser, immediately followed by
“ oscillations or undulations capable of rapidly traversing great distances and
" finally disturbing a material object.” Again, when dealing with human radiation,
an hyvpothesis which led to our author's conducting some of his most interesting
experiments, we find him deprecating astunishment * that a force can thus exist

“and act in a permanent manner v.nhnut generally making its existence and action
" known by any appreciable result,” by referring to the fact that ** the most recent
** discoveries of science have Ellnzzn::qu.r begun to familiarise savants with the notion
“of such a force. Without speaking of electricity, which was =o long ignored, but
" which, nevertheless, plays so considerable a part in Nature, we will refer to the
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" waves known as Hertzian, which accompany electrical discharges and which

" traverse all bodies with an inconceivable rapidjt}'. . « . Similarly, the alternative

" high frequency currents, studied by Professor d'Arsonval, cross different bodies,
" and especially the human body, in such conditions that it is impeossible to perceive
** their passage ; and vet it is suflicient to modify these conditions, and the individual

“ whom they traverse may immediately be stunned. We can, moreuver, reveal

" them by placing in the hands of an individual an electric bulb, which will becnme
" luminous under their influence. It is, therefore, by no means opposed to ﬁtlentlﬁc
" analogies to supposc that the human bﬂdv itself emits radiations of this character.”

It would be interesting to pursue the matter further, and to trace the influence
cxerted by wireless discoveries upon the views of psychic theory adopted by the
author, and the lines of investigation which are directly attributable to radio-
telegraphic influence. Space, howcver, dors not peimit and we must refer readers
to the volume itself ; they will find that it amply repays careful study generally,
as well as from this specialized point of view.

We wonld particularly commend to scientific experimenters, who desire to draw
correct deductions from the results of their labour, and to avoid the multiplication
of useless experiments, M. Emile Boirac’s illuminating chapter dealing with the
" Paraduxes of Causality.” Somie of it will, of course, be found familiar by trained
observers ; it is, for example, a commonplace that the experimental method consist
of four ﬂperatlnns (1) ohservation, (2) hypothesis, (3) experiment, and (4) induction.
But it is by no means so widely remembered (at all events, in practice) that the
order is of paramount importance. M. Boirac illustrates this fact bv instances set
forth in a very lucid and informative manner. The crror made by the medieval
philosuphers to whom we refer in our opening sentence was that they mostly reversed
the correct rotation of the " Method "’ enunciated above.

ITALY'S GREAT WAR AND HER NATIONAL ASPIRATIONS. By Mario
Alberts, General Carlo Corss, Armando Hidnig, Tomaso Sillani, Attilio Tamaro
and Ettore Tolomei. With an Imiroductory Ciﬁf-ﬂ" by H. Nelson Gay. Editors,
Alfiers and Lacroix. Milan.

. It is by no means due to any desire for employing an elegant periphrasis that
we have on several occasions referred to Italy as '* the Fatherland of Marconi.” The
renowned inventor of wireless telegraphy is only one of a long line of illustrious
scientists from this ancient centre of civilisation. It is as the living embodiment
of an honourable tradition that he represents his Motherland. In many other
lands distinguished scientists and men of letters hold themselves aloof from the
general life of their country ; this never has been, and is not to-day, the case with
Italy. Consequently, when the writers of this compendiumistic volume desire to
emphasise the war indebtedness to Italy of France and the world at general they
can find no more apposite way of so doing than that of quoting from a speech
delivered by Guglielmo Marconi during his visit to the U.5.A.

We recommend any Englishman who is interested in the problems which the
Peace Conference at Paris has to solve (and who worthy of the name of Englishman
can fail to be deeply concerned therewith ?) to get hold of this volume and read
it through. It only runs to 267 pages, and compresses the essential features of the
whole story within its bulk.

Large numbers of us even yet fail to appreciate the martyrdom of those
Italians who were held under Austrian domination in thE districts known to the
subjects of King Victor Emanuel as “ Italia Irredenta " (unredeemed Italy). 5o
long was this continued and so thoroughly was the work done, that those ex-
subjects of Austria, who were utilised for that Jesuitical Power's fell purpose, are
now claiming for themselves, under the title of Yugo-Slavs, large tracts of the
country Italy has shed so much blood to save.
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MEerITORIOUS SERVICE MEDAL ForR WIRELESS WORK,

We have been advised that SErRGT. R. J. PARKER has received the M.S. M. for
wireless work in Italy during the campaign of 1918. He has been engaped in working
direction finding apparatus with excellent results,

MENTIONED IN DESPATCHES.

Readers of the valuable articles which have appeared from time to time in this
magazine from the pen of J. Scort TacearT, R.E., will be interested to learn that
this popular author has recently been mention=d in despatches for wireless work
during the fightine of 1918. We are also advised that L.axcr-Corroral R. HEFFER
and SapreEr D. GoRsucH, two wireless operators attached to Mr Scott Taggart's
section, have been awarded the Military hr:éa] for gallantry in maintaining wireless
communication during battle. We take this opportunity of offering our congratula-
tinns to these brave men.

The Journal Telegraphigne announces the nominations of M. Josern HoLros
to be Director-General of Posts and Telegraphs for Hungary, and M. E. P. WESTER-
VELD to be Director-Gencral of Posts and Telegraphs for the Netherlands,

Mititary MEpaL For R.AF. WIrRELESS OPERATOR.
For devotion to duty with the wireless section of the R.F.C. at Agincourt,
of historic fame, AIR MEcHaNic H. PoTTER has been awarded the Military Medal

Notwithstanding heavy fire, Boche shells frequently falling close to the dugout, Mr.
Potter maintained wireless communication under the most difficult circumstances.

WIRELESS BOARD.

We understand that the new Wireless Board which has been established under
Capt. R. A. SLer, RN, for the purpose of conducting research work is to consist
of three naval members, two military members, and tw> Air Force members.

E1FFEL. TOWER SIGNALS IN AN ELEMENTARY SCHOOL.

A pioneer of wireless telegraphy in the schools, Mk. FRANK HEXRY WRIGHT,
has died at Bugbrooke, Northamptonshire, aged 66. He was for 32 vears a school-
master at Bugbrooke, and in the earlv days of wireless, with the scholars’ aid, he
extemporised an installation out of crude material. This was erected at the school,
and time signals from the Eiffel Tower were regularly taken by the scholars, who shared
his enthusiasm in the science. Several scholars have since become wireless operators,

The death is announced of MoxsiEUR JoseEpH DE VoLDER, Minister of State
and Senator of Belgian Luxembourg. During his lifetime he held the positions of
Minister of Justice and Vice-Governor of the Société Générale de Belgique. He
was elected President at the inception of the Banque d’Ontremer, The Marconi
International Marine Communication Co., Ltd., and the Compagnie de Télégraphie
sans Fil, and was connected with these companies for many years.

Mr. M. J. HarTiGaN, who joined the Shore Wireless Service in January, 1916,
died from influenza on November 26th, 1918. The deceased was an operator in the
service of the Marconi International Marine Communication Co., Ltd., previous
to the outbreak of war, and his death is deeply regretted by former colleagues.
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Duostions & cAnswers

ANNOUNCEMENT
We have again received a number of queries from our readers vegarding the prospecis
and conditions in the Mevcantile Maring wireless service.
showld be addressed lo *—The Traffic Manager, The Marconi Iniernational Maring
Communicalion Company Limiled, Marconi House, Sirand, London, W.C. 2,

Eﬂqm’.rl'.s.: of this nalura

NoTE.—T his section of the magarine {5 placed
al the disposal of all readers who wish lo receive
advice and informalion on matlers aining Lo
both the lechmical and mom-techn sides of
wirtless telsgraphy. Readers should comply with
the following rules @ (1) Questions should be num-
bered and writlen on one side of the paper only,
and showuld not excead four in mumber. (2) Quarizs
should be clear and comcise. (3) Before sending in
their guestioms vsaders are advised lo search
recent mumbers fo sea whelher the sams queriss
have mol been dealt with bafore. (4) The Editor
cannol underiake o reply lo queries by posi.
(5) AN queries must be accompanied by the full
name and address of the sender, which is for
reference, not for publication. Queries will be
answered under the inilials and lown of the cor-
respondeni, or, if so desired, under a " nom-de-
plume.” [6) During the presend resivictions the
Edifor is unable lo answer queries dealing with
many conslructional mallers, and such subjecis as
call leflzrs, names and posilions of slalions.

F. H. (Worksop) asks-—What Is the
difference between a muoltiphazse generator and
a monophase generator, also a maulti-pole
generator ?

Ansver —We are not sure whether the
question refers to the difference in design of
these machines or to the nature of their output.
Alternators may be wound in such a manner
as to generate a number of separate E.M.F.'s
of similar frequencies reaching their maximum
values at different instants of time. The
output of each winding is a phase, and the
armature of a multiphase generator is wound
with as many separate windings as there are
phases in its output. A monophase machine
is one which generates alternating E.M.F. of
one phas: only. Multipolar is the name
usually given to a generator having mere than
two poles. A two-pole machine is usually
termed bi-polar,

F. H. (Dublin).—Apart from wireless qualifi-
cations there is the question of medical fitness,

We should suggest that you make application
at the local recruiting office.

Miss B. L. (Perth)—You might perhaps
arrange a course of instruction in wireless
telegraphy at one of the schools advertised in
this magazine. We are not aware of any

openings for ladies as wireless operators at the
present time.

F. W. N. (Plymouth).—Refer to page g4
of the May, 1918, issue of THE WirELEss
WorLD.

C. P. L. [Egvpt).—We do not know of any
training school offering free scholarships,

A, L. [Catford).—(1) Suitable applicants in

on of first-class certificates applying to

the Traffic Manager are placed on the waiting

list to be called upon as the necessity arises,

(2) The possibilities of promotion are plainly

set forth in the Conditions of Service. See
notice at the head of these columns.

A. 5. D. (Kensington). asks the following
question :(—If a steel magnet were to be placed
on a pivot inside a circular magnet without a
break in it where would the needle point ?

Answer.—In the first place you do pot say
whether the steel needle has been magnetised.
If the conditinns are as above stated the whole
of the magnetic flux would be confined to the
circular magnetic path surrounding the needle,
and presuming there to be no leakage at any
point, the needle not being magnetised might
take up any position. If the ncedle were
magnetised it would, of course, act as a com
needle and point north and south. In ecither
case the presence of the surrounding magnetic
circuit would have no influence on the direction
in which the needle would point.

P. C. (Ashton-under-Lyne).—Appendix 5
of the Postmaster-General's handbook for

wireless telegraphists indicates the require-
ments of the Postmaster-General's Examina-
tion. A number of schools advertising in this
magazine train men for this certificate, without
which you cannot sign on as a wireless operator
on a British merchant ship. We suggest that
you might write for prospectuses.

W. H. (Caton).—(1} For cost of tuition you
might write for a prospectus to one of the
schools advertising in this magarine. (2) The
cost of an outfit would depend upon vour

rsonal tastes and nt stock of clothing

vious to the issue of the Mercantile Marine
Order, uniform could be procured for about
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£1o. (3) See notice at the head of these
columns. (4) For information regarling the
requirements of the [Postmaster-General's
Examination refer to Appendix 5 of the
Postmaster-General’s hand for wireless
telegraphists,

H. R. L. (West Croydon).—(1) No man is
accepted as a student in the Marconi Company's
school ; 1t 1s, at the present time, necessary
to possess the Postmaster-General's First Class
Certificate. (2) The time required to master
the practical side of wireless telegraphy is to
some extent dependent upon natural ability.
An average student can attain a speed of
20 words minute in from four to six months.
{3) See notice at the head of these columns,

M, P. P. (Bristol).—In order to become a
wireless operator on board ship it is necessary
to possess the Postmaster-General's Certificate.
The requirements of the examination are

iven in Appendix 5 of the Postmaster-
neral’s handbook of instruction for wireless
telegraphists.  (2) See answer to P. C. (Ashton-
under-Lyme). (3) There are wireless schools
at Birmingham and Cardiff, which advertise
in this magazine.

F. M. W. (Hitchin).—(1) and (2} At the
nt moment the question of patents in use
y the Government 15 not decided. In time
of war the Government allocate to themselves
the right to use any patent which is of sufficient
importance. We are thercfore not in a
position to make a statement as to patentces
of the apparatus you mention and for a
gimilar reason are unable to forecast its
future, (3) We have received no information
whatever as to when the present restrictions
regarding private wireless telegraph installa-
tions will be withdrawn.

AvriTioN (Saltney).—(1) We should be

leased to consider any suggestion you may

ve for an casy method of learning the
Morse code. (2) In case of acceptance the
purchase price would be in accordance with
the value of the invention. (3) Your question
is not at all clear. Does your enquiry relate
to a wireless telephone transmitter worked
from an induction coil ' No system of damped
waves 18 suitable for this purpose. Wireless
telephony is carried on almost entirely with
continuous waves which cannot be produced
by means of apparatus using an interrupter
for obtaining high tension.

E. V. D, (Madeira).—There is a magneto-
meter on the market working on the principle
of the increase in resistance of bismuth when
acted upon by a magnetic field. This
instrument is often used for measuring the
field strength of generators, as it can easily
be inserted between the pole pieces and the
armature. The following data may be of use
to you: " With wvalues of the inductance
" density varying from zero to 40,000 C.G.S.
" units, the resistance of pure bismuth wire
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“will increase nearly threefold. A fine
" bismuth wire i wound inductively in a
** spiral coil and encased in a mica capsule, the
“* entire thickness being less than one milli-
" metre. The normal resistance, K, having been
" measured, it is placed successively in fields
“ of increasing stremngth, the resistance being
“ measured for each wvalue of H, A curve
“ showing the relation between the values of
* H and R enables us to interpolate any value
“of H for any given value of R."—Eleciric
Eﬂﬂ Magnetic Measurements, by Charles M.
mith.

F. J. L. (London) suggests that if an operator
is transmitting on continuous waves with very
lonse coupling the strongest signals will bo
by the receiving operator when the coupling
in the receiving station is the same value as
that of the transmitter. He takes an hypo-
thetical case wherein he assumes that the
signals will become inaudible if the coupling at
the receiving station is tightened too much

Answer —This is not the case. The coupling
at the receiving station amongst other things,
is dependent upon the damping of the
receiving circuits, If heterodyne reception is
being employed this will also effect the coupling
of the receiver. (2! If the correct coupling is
known to be five per cent. at the receiver and
the high-frequency transformer in use was
wound in the same manner as a low frequency
transformer—i 2., for maximum tightness, of
coupling—the amplitude of the oscillations
in the sccondary would be largely reduced.
Such an arranpement might to some extent
be compared to the resuits obtained when the
detecting apparatus 15 connected directly
across the aerial tuning inductance, (3) No
system using damped waves is as satisfactory
for the purposce of mdmtﬂ'r%phnny as systems
using continuous waves, he Lepel system,
which has a fundamental spark frequency
above audibility, can be used for this purposc.
Experiments have been carricd out in this
direction with a fair measure of success, but
have never reached the same high degree of
efficiency as other systems using continuous
waves, (4) The Institute of Radio Engineers
is an American institution. Their headquartera
are at the College of the City of New York.
We should suggest that you communicate with
the secretary on the subject. Under the
heading of "' Correspondence ** in this issue is
a letter dealing with the formation of radio
clubs, which may interest you,

C. R. (Hammersmith).—~In a rotary
spark gap, why should the fixed and
moving spark electrodes be adjusted to give
a minimum working distance ¥ Ior example,
on small power sets using discs of small
diameter and comparatively short waves the
peripheral speed of the disc is too low to
“ quench ' the spark. It would appear that
if the fixed and moving studs were separated
and drawn apart to give n minimum clearance
slightly less than the breakdown sparking
distance (due to condenser P.D.), then any

c
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lIow number ni oscillations might be obtained
in the primary circuit. The decrement due
to the greater spark resistance would not be a
drawback in this case,

A nswer.—Whether the distance between the
fixed eclectrodes and the moving studs be
adjusted to the minimum working length or
to a maximum length wonld not alter the fact
that the whole of each train of oscillations
would be completed whilst the moving electrode
was underncath the fixed electrode, unless the
periphera! speed of the disc was sofhciently
high to produce a quenching action. Your
suggestion to increase the length between the
fixed and moving electrodes would not produce
guaenching, but would merely lessen the length
of cach train of escillations by the amoupt of
enerey lost in heat in overcoming the inereased
spark gap resistance, It seems to us that vou
are not clear on the subject ol guonching
itself. Quenching may be defined as the
early stoppaze of the primary current brought
about by the extinction ot the spark. The
disappearance of the spark opens the primary
circuit and leaves the secondary free to
ascillate with its own frefquency.

(uestion 2.—Tn a multiple plate quenched
gap. Mr. Banzay attributes the " quenching "
to the rapid conduction and dispersion of
heat by the plates. Yet E. K. Bucher, in
Practical Wireless Telveraphv, insists that the
gap: must be airtight, which would hamper
cooling. Is not the quenching partly due to
the fact that the heat of the spark expands
the air in the gaps, thus increasing the pressure
and dielectric strength until this becomes
prohibitive ?

Answer —Although the quenching action of
a multiple plate gap may be attributed to a
number of causes yet they can all be traced
to the rate at which the heat generated in the
gap is dissipated. For instance, it is held by
some writers that the extinetion of the spark
i3 due to deionisation of the gases between the
plates. The rate at which this occurs 18 to
som= extent dependent on the rate at which
heat is dissipated. Mr. Bucher's explanation
alsn involves the rate of heat dissipation,
inasmuch as it would govern the rate at which
the air is expanded and hence the degree of
quenching obtained.

Ansrer lo Question 3.—It is claimed that
the mis-tuning of the npen and closed circuits
facilitates the gquenching action, and since
tightening the coupling involves a higher rate
of energy transference from one circuit to the

other one would naturally expect the
quenchinz action would require to be
stimulated.

Question 3. —What determines the amount
of magnctic leakage in a charging circuit
(alternator, or alternator and transformer),
and why ?

Answer —Your question is rather vague.
If you mean what factors in the design govern
the mavnetic leakage the subject is too lengthy
to enter into here and we would refer you to
some textbook dealing with desipn of dvnamo
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clectric machinery. On the other hand, if
our enquiry relates to the amount of magnetic
Fﬂkm required in a charging circuit, we
would point out that since the condenser
being charged acts as an energy reservoir
tending to produce a current lead,_ magnetic
leakage acts in the opposite direction and
tends to produce current lag, and thus counter-
acts the effect ol capacity in the charging
circuit. &

Winny (Cologne)—The time required to
qualify would depend upon the present state
of your knowledge and natural ability. Under
the circumstances we should think about
threz to four months. (2) At the present
time only those applicants in possession of
First Class P.M.G. Certificates are placed on
the waiting list of the Marconi mpany.
(3} See notice at the head of these columns,
(4) We would suggest that you write to some
of the schools advertising in this magazine
for copies of their prosnectus,

S. P. (Sudan).—The secondaries of the
transformer which you mention should always
be joined in series on the principle that EMLF. ‘s
in series add together. Similarly, if the
primarics are joined in parallel the secondary
potential is reduced, and hence the failure of
the spark. (2} The phenomenon which you
mention might be classed as frictional electricity
{3} We should think the sparking which
occurred between the alternator and motor
must have heen due to induction of high-
frequency currents. In order to avoid this
trouble it is usual to place guard lamps across
the D0.C. and A.C. brushes, or else to earth
them through a suitable condenser system.
{4) The time required would depend entirely
on the present state of your knowledge. As
regards cost we should suggest you write for
prospectus to one of the schools advertising in
this magazine,

A.C, (Baerle-Thace),—The ratio of transforma-
tion and sizes of wire used in the winding of
telephone transformers for use with wvalve
amplifiers depend upon the particular valves
with which they are to be employed. In
general the external resistance of the plate
circuit should be approximately equal to the
average internal resistance of the valve, We
cannot give the inductivity of celluloid. Dr.
Eccles states that a number of dielectrics
approximately follow the law. Inductivity
equals 26 x density.

ITUATION as Wl-i'-ﬂm lastroctar H:r expetiencsd
man, late ™ Royal Navy.”" thorough knowledge all sysiems.
— hpply 15 Harrow View Road. Eatine, W. 5,

HIFDRH AND EH[DEE E'D‘ll'l'inr sale, ha

braid in excel condition. Origioal price
each.— 5. K. “imt_u.utl 25, L tron Road, meum H E

To obtain “ THE WIRELESS WORLD"”
yon must place a standing order with
your newsagent or subscribe for it through
the Publishers.
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DYNAMOS,
MOTORS,
MOTOR-GENERATORS,
ROTARY CONVERTERS,
BOOSTERS, and
SWITCHGEAR.

125 Kw. Singlephase to D.C. Induction Motor-Gererator 575 r.p.m.

THE ELECTRIC CONSTRUCTION
Co., LTD.

HEAD OFFICE:
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87 Queen Victoria Street, LONDON, E.C.4
k“"nrkl: PATRICROFT, ENG.

NORRIS, HENTY & GARDNERS, LTD.

The Pen that will be young when
you, yourself, are old.

Waterman's Ideal has for two generations been the foremost tool of
writing efficiency and dispatch.  Every minute of the day and every
day of the year it saves valuable time. In the pockets and
on the desks of those who do things it is an ever.present and
ever-ready companion Lo progress.

Waterman's Ideal is first and last the Fountain Pen
of service. It is the one that has life-long durability
and reliability, the fountain pen that has the famous
spoon feed and other exclusive features of merit. It
in the pen which gives that kind of service which has
resulted im its world-wide endersement and use,

tﬁl fountainPen

Waterman's(ldea

Waterman's [deals are made in three types : Pocket Self-filling, Safety, and Regular. Specially

recommended : for Active Service, No. g4 (Self-flling), 20/-; No. 44 (Safety), 20/-; for

Busin-ss use, No. 15 (Regular), 21/-. OFf Statiomers and Jewellers, Fullest satisfaction

guarantesd. Mibs exchangeable if not suitable. Call or send to * The Pen Cormer.” Full
range of pens on view for inspection and trial.

L. G. SLOAN, Lud, ThePen €ommer. Kingsway, London, W.C.2,

And 39, SHAFTESBURY AVENUE. LONDOMNM, W.1.
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DYNAMOS&MOTORS

STEAM & PETROL SETS FOR

WIRELESS & SHIP LIGHTING.

We specialise in a range
from | to 150 H.P. of

Various types.

They represent the latest
practice in every detail,
as we make nothing else.

They are in accordance
with the latest interna-

tional rating, and our Beivish Buile
manufacturing methods : o
with British

enable us to quote com-
L : Capital, Labour
petitive prices. pgrpe
4 and Materials.
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y We specialise in .y
High Frequency Trans’ormers, W
and behind every detail in their W

" construction s an EXperience
extending from the earliest days
of the Electrical Industry.

We invite your enquiries, as alsc for
SWITCHBOARDS, HOT WIRE
AND FREQUENCY METERS.

JOHNSON & PHILLIPS, Ltd,

Cable Makers & Specialisn in the
Trasemimion & Diatribution. g~
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City of Cardiff Education Committee.

THE TECHNICAL COLLEGE.
Principal-CuakLES CoLEs, B.Sc (1 ond )

The services of the following Full-
time Lecturer are required :—

LECTURER IN WIRELESS |
(Marine Technical Department),

Commencing salary £350 per
annum.

Applications on foolscap paper,
stating age, full qualifications, teach-
ing and other experience, and giving
copies of not more than three test;.
monials, should reach the Priccipal
(from whom further particulars may
be obtained) by the 17th March, 1919,

Relatives of eligible men on War
Service are requested to bring this
advertizement to their notice,

JOHN ]. JACKSON, B.A,,
Director of Education,
City Hall, Cardiff.

'WHITECROSS C:

WARRINGTON L.
I Manufacturers

of All Descriptions of

D. P.

StorAGE
BATTERIES

The D.P. Battery Co.

LIMITED
BAKEWELL DERBYSHIRE
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THEBURBERRY

Naval Weatherproof

is an indispensable part of a Wireless Officer’s
equipment, affording a safeguard of unarivalled
eficiency against wet, cold, and wind, in all
parts of the world.

Unlike macintosh or rubber-proofed coats,
The Burberry ventilates naturally and is
hygienic under all conditions and tempera-
tures, while its durability makes it a most
economical investment.

Complete Naval

Kits 1n Catalogue

2to4 days Post Free
on reguest,

or_Ready

for imme-
diate use.

Every
Burberry
Gu‘rmfnf
bears o
Burberry
Lalel.

Until Peace Is signed, Officers® Service Buihe ry
Weatherproafs CLEANED & RE.PROOFED

FREE OF CHARGE.

BURBERRYS iowons¥:
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" ST ST,
ACCUMULATORS
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-

&

London Othoe CLIFTON JUNCTION
3 Vietorna 3., 3.% 1

LIMITED

give to the user
the fullest satisfac-
tion and to the
contractor the
greatest credit—
always

W. 1. HENLEY'S

TELEGRAPH WORKS Ca, L+d
Blombeld Stret, LONDON, E.C2

It halves the cost of
Cabling, and 1is an
Interpreting Agent and
Phrascological Diction-
ary in Nine Languages

It places in your hands
the Master Key to the
Trade of the Globe!

Fleaye mention "“Thi Wirelasy Werld *

HAHEHE.STER‘.J l

“ You cannot charge me with
not preparing betimes to assist
you to secure your due share

of World Trade afterthe War ™

HAVE YOU HEARD ABOUT
THE WONDERFUL

arconi International Code ?
The Code that is more than a Code.

T C.H. Macheth

F f
e

M= J.C.H.MACBETH,
THE CODE COMPILER:

We shall be pleased 1o send you, free
of charge, our Linguistic Map of the
World and Handsome [llustrated
Booklet if you will cut off this
cornef, pin it to one of your
letter headings and post i
1o us.
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SELF

STUDY IN THE WORLD

THE MOST WONDERFUL

HE most popular study to-day is the

study of Self. Men and women of all

classes and all ages are eagerly studying
Self as they never before studied it. Everybody
agrees that it is the most fascinating study ever
known.

The fact is that we are much more wonderfunl
and much more interesting than we were aware.
Those who have been studying Self are every
day making astonishing discoveries about
themselves and their pnsﬂihilitiﬁ.

“1 can scarcely believe this is I,"" exclaims
one lady, after mmp]etmg her study of " the
little grev books " in which the true gospel of
Self is so interestingly expounded.

“1 am now doing things and earning an
income that, a year ago, I would have declared
ta be impossible”™ says a business manager
{formerly a clerk) who was enabled by the same
means to achieve Self-Realisation.

It is this kind of unexpocted and unhoped-for
result which iz making Pelmanism and the
" little grey books" famous wherever the
English languare is spoken.

There is no cormmer of the British Empire—
however remote—in which Pelmanism i3 not
known and valved.

Similarly, there ia no walk of life, from the |

humblest to the very highest—including Roya'ty
—in which you cannot find men and women
readv to attribute a large measure of their
success and wellbeing to Pelmanism,

Many pmﬁ»ic are sceptical at first : it seems
impossible that half-an hour's study a day can
do so much. Yet the facts are incontestable,
and they cover every field of hhuman interest.

The *' half hour dailv ** {for a few weeks) has
meant double and treble incomes for many
hundreds ; to others it has meant quick pro-
motion and hetter positions. British Generals

in France have found it help them greatly in |

active war operations—over 100,000 British
officers and men have taken up Pelmanism
" for keeps.™

Professional men—Ilawyers, doctors, clergy-
men, teachers, authors, architects, etc.— have
found that Pelmanism enables them to make
rapid strides in their vocation : has given them
self-confidence, quickened their flow of ideas,
made them stronger and fitter mentally,

Women are enthusiastic Pelmanists, and none
have more convincingly proved the sterling

=@t e —— =

value of this wnnderfu! new movement as & |

means of rapidly gaining knowledge, experience,
and the arts of success.

But it i3 not only as a business help that
Pelmanism is so great : it ardds to the interest
and charm of all life. There are many
thousands of people who declare that Pel-
manism has indeed unfolded a new world for
them.

Listen to what a legal gentleman wrote. He
was, at the beginning, very incredulons about
Pelmanism, but before he had gone half through
the Course he wrote :—" I used to think that |
the claims made for Pelmanism were fantastic :

now [ consider them to be under-statements
of the truth. Any one of the little grey books
is worth f100 to me.”

Many clerks, shop assistants, and salesmen
tell how they doubled and trebled their incomes
as the result of a few weeks' study of the
Peiman Course. Tradesmen tell of " record
turnover ' and 100 per cent. and zoo per cent.
increase in profits. The latest batch of reports
from Pelman students fincluding men and
women of all occupations in life) show that less
than one per cent—not one in a hundred—
failed to gain substantial advantages from the
Felman Course.

And all at the price of half an hour or so a
day for a few weeks| It sounds too good to
be true; but there are thousands of letters to
prove that it is absolutely true. There is not a
class, nol a business or trade or profession in
these islands, in which Pelmanism has not
proved itself a wonderful help to success, That
is to say, a means of increasing cfficiency and
developing ** braininess ** to such a degree that
promotion and a bigger salary follow as surely
as night follows da;r.

Women are particularly keen on Pelmanism ;
it has proved such an enormous help to them in
" getting on’" in business. Many of them
describe it as ' the best investment [ ewver
made."

Moreover, they find it a truly fascinating
study. 1 am genumely sorry the course is
finished. I hawve found it so absorbingly in-
teresting as well as profitable.”” These are the
exact words used by students of the Pelman
Course

TRUTH has made another report upon the
progress of Pelmanism amongst varions classes,
and confesses it would be impossible to name a
business, profession, or vocation in which there
were not hundreds of Pelman students.

So many people doubt becauss the benefits
appear to be so preat : vet the most remarkable
cases are never published. Pelman announce-
ments often refer to 200 per cent. and joo per
cent. increases of income gained through
Pelmanizm ; but one man at least has teatifisd
to the fact that his income was incréased by
over G600 per rend ! It certainly seems as thouzh
Pelmanism is " worth while." At least this
is the belief of the 400,000 (and more! men
and women who have already adopted this
fascinating science of Self-Study and Self-
Realisation.

Full particulars of the Pelman Course are given
in "' Mind and Memory," which also confaing a
complete descriplive Symopsis of the 12 lessons. A
copy of this inleresting booklet, together wilh a full

repring of *° Truth’s " famous Repor! on the work
of the Pelman Instilule, and pariiculars showing
how you can secure the co e Course al a veduced
fee, may be obtained gratis and post free by any
reader of TuE WirELess WoRLD who appliss fo
The FPelmam Insoifute, 145 Palman Housse,
| Bloemsbury Sireel, London, W.C1,
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_ATLANTIC
COLLEGE

Wireless and Submarine
Telegraphy, Cahirciveen.

Send your boy to the centre of the
Telegraphic World, to learn Wire-
less or Submarine Telegraphy.

Most Successful Tuition
by fully qualified Staff.

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

ESTABLIBHED 1809

NORTH BRITISH
& MERCANTILE

INSURANCE COMPANY

FIRE LIFE

ACCIDENT ANNUITIES
BURGLARY MARINE

Funds £23,750,000

Ohisf OfMoaa:
LONDON : 8 Threadnesdls Strest, EC.2
EDINBURGH 1 84 Princea Btraat.

Hlust ated Prospectus om appl cation fo

M. M. FITZGERALD, A.M.1.E.E,,
Principal.

'BROTHERS,L-

Naval & Military Outfitters

Regulation Wireless
and
Mercantile Marine
Uniforms.

Reliable |ndi;::nrd}f:d Cloths
and best quality Laces only
used.

Price List on Application.

NAVAL TRENCH CDATS,
MLSKINS, BRITISH WARMS,
ready o wear or to measure
Bl shorf nolice.

65 & 67 LUDGATE HILL, E.C. ‘Phone: 3030 ciTy
Within 3 migutes’ Bus ride of Marconi House.

And st OXFORD CIRCUS, W. (221 and 223 Oxford S1.), "Phone : 4884 MAYFAIR.

.|r".|'-l"a|'|.r Wl ien ."-"r Wairelear Warld ™ .'u-'rfr.' ;urr_r;nc ra _l!Jr'f'r.frjfi'l
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PUBLICATIONS OF

THE WIRELESS PRESS, LIMITED

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

The Tu:; Book of Wireless Telegraphy and Telephony, 1918,
Out «f Print.

The Wireless Telegraphistis’ Pocket Book of Notes, Formul®s and Caleunlations.
By Dr. J. A. FLEMING, M.A., D.Sa, F.RS., M.lns.E.E., sta. A valoabls compendium for Wireless
Engineers and Operators, Price BY-pet. (Postage 54.

The Handbook ol Technlcal Instructlon for Wireless Telegraphists. y
By I. C. HAWKHEAD and H. M. DOWSETT. Second Edition, Thnmuihlg revisad, Provides
a complete theoretical coursy for the Postmaster-General's certificats of proficiency. M4 pages.
240 diagrams and illostrations. Price &/~ net, |{Postage 8d.)

The Elementary Principles of Wireless Telegraphy.
By R. D, BANGAY, Iniwo paris. Pric: 3/- sach. (Postm s 4d.) Or in one volume, price &/-
net. (Postage 6d.) Iovaluable for instructional purposss, Usel by H.M, Government.

Magnetism and Electricity for Home Stady.

By H. E, PENROSE Crown Bvo, Ower 500 pages. ontaine a course of 30 Lessons particularly useful
to the home stadent withow: previons koowledge. Price B/- net. (Postage 8d.)

The Wireless Transmisslon of Photographs.
By MARCUS ]. MARTIN. Price 2/8 net. (Postage 4d.)

The Marconl Officlal Gramophone Records.
For sell-tuition in recsiving Morse Signals. Price 3/- each. double-sided. (Postage B8d.)

The Calculation and Measurement of Indoctance and Capacity.
By W, H, NOTTAGE, B.5¢. Invaloable to all engaged in Telegraph Engineering. Indispensable to the
Wireless Engineer, Stodent and Expsrimenier. Price 3/8 net. (Postage 55.}

A Short Course In Elementary Mathematics and their application to Wireless
Telegraphy.

By - 1. WILLIS. To Swdents in Wireless Telagraphy, as well as those engaged in the practiss]
application of this- Scienca, this book should prove of immense valas. Price 3/8 net. (Postage 8d.)

The Maintenance of Wireleas Telegraph Apparatus.
By P. W. HARRIS. An opo-date Manoal full of prastical Bints and szplanations. Diagrams of all ship
installations, from § kw. 1o 5kw. Price 2/8 net. (Postage 4.}

Dictionary of Techmnical Terms used in Wireless Telegraphy.
By HAROLD WARD. ind Fdition, Revised and Enlarged. Yes: Pochet Sizre. Contains owver 1,500
definivions. Price 2/8 pet. (Postage 2d.)

Test Questions and Answers on Wireless Telegraphy.
Invaluable for sall-examination.
Series 1. THE ELEMENTARY PRINCIPLES OF WIRELESS TELEGRAPHY. Part 1.
Seriea 2. COVERING THE GROUND FOR THE POSTMASTER-GENERAL'S EXAMINATION.
Series 3. ELEMENTARY PRINCIPLES OF WIRELESS TELEGRAPHY. - Part 2.
Price 2/- nat. (Postage 3d.) Questions or Answers.

Map of the World, showing the Wireless Stations.
1918 Edition. Mounted on Linen, printed in theee colours and bound in Cloth Folder. Price 3/- net.
(Postage 3d.)

Armatore Model for 1} kw. Rotary Converter.
Shows every Winding of (he Converter Armature from stact to Gnish., Price 1/= net. (Postage 3d.)

Morse Made Easy.
By A. L. RYE (2nd Lieot., R.G.A), Linen backed, for rapldly learning the Morse Code. Price 3d. net,
or poat free 3id.

Morse Code Card.

Contains full slphabet, with punctoation marks, figures, abbreviations and coptraetions. Priee 2d .
poat fres. .

Boond Volume, No. 5. The Wireless World.
Bound In cloth, with full indez. Price 10/-pet. (Postage, inland, Bd.; abroad, 1/4 )

Binding Cases for Volume 5 of The Wireless World.
Frice 2/8 net. (Poatagea 3d.)

FOR PARTICULARS OF OTHER PUBLICATIONS SEE PAGES XX, XXVIlI

Flease menbion " The Wirslesy World " whaw w:rr'fl'-r‘ ta Adoiriiifrs
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Sir Eric Geddes at 10, Downing Street.

At the meeting held at 10, Downiog Street, on behalf of Lady Dimsdale's scheme to provide
& Memorial Hostel in Loodon for Men and Boys of the Merchant Service, under the auspiceso
the British & Foreign Sailors’ Society, the First Lord pointed out that the continvance of the
Society's work is one of the most urgent of Peace nesds. Mo armistice will ever end th t fight
against wind and sea in which every Merchant Seaman is a combatant.

The world-wide provision made by the British & Foreign Sailors’ Society for the comfort and
welfare and recreation, for the spiritual, physical and intellectual needs ol these gallant men
must be not only continue but extended.

Will you help by sending a donation ?

PLEASE SEND WHAT YOU CAN AFFORD

in aid of our world-wide work to SIr FREDERICK GREEN, |.P., Hon. Treasurer, British & Foreign
Sailors’ Society, Wakehield House, Cheapside, l.ondon, F.C.2.

BRITISH AND FOREIGN
Sailors’ Society

iMaclvding the Port of Lomdon Sociely, founded 1828, incorporated 19035,
General Secretary: Rev. T. EYNON BAVIES. Bankers ; THE Bank oF EvcLanD,

JUST PUBLISHED.

The Problems of Agility

(A summary of the laws governing speed in reiteration
and succession ; for pianoforte and organ students and
for Telegraphists, Wireless Operators and Typists).

“ TOBIAS :;ATI'HAY

Professor of the Pianoforte at the Royal Academy of Music
and Principal of the Tobias Matthay Pisnoforte School,

EXTRACT FROM AUTHOR'S PREFACE :—

“ It bacing oren brought to my ears that certain twireless officers of @ squadron
of H.M. Navy bad found the * Act of Towch™ of immediate belp in their
work, | felt it might be doing a service ro such, and others, if | summarised
in concentrated form the laws governing agiliry in wtterance.”

Of all Music Dealers, or post free 1s. 3d. from the Publishers.

THE ANGLO-FRENCH MUSIC COMPANY, LTD.
3l. York Place, Baker Street, W.1.

e — = —— S
— S — —
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HARVEYS

17 London Street

(Facing Fenchurch Street Station)
HOSIERY DEPT., 15 London St.
OUTFITTING DEPT., 16 London St.,
LONDON, E.C.3

TELEPHONE AVENUE 2200

Husiness hours, 9—35,

Sa i'rrrrfau:, .fjﬂ.

Book to Mark Lase or Fenchurch Strest Staticas

. TAILORS, OUTFITTERS,
| HOSIERS, AND TRUNK
MAKERS

SPECIAL PRICES

WIRELESS OPERATORS, ALL RANKS,

Uniform Serge Suit, good quality,
gold lace and buttons, com-
plete e ... 105/-
Superfine Cloth Suit, best quality,
gold lace and buttens, com-
plete ...168/-
Bridge Cﬂnt; or Nl"-'a.' Wnrm.
gold straps and buttons, com-

plete . ... B4/-
Naval Cloth Cap, Standard Badge,

complete ... . 20/-
|st Wireless Cuffs 11/-, Straps 5/-
nd o 10/=, " 4/-
3rd cd N ; 3/-
Standard Badges, all metal ... 12/6

Embroidered Wre-th 15/-
Buttons, Coat Size per dozen 3/-
w Ve ... 1/6

DILCDATS.HAVALBELTEDCEATS,
WHITE SUITS, AND EVERYTHING

FOR NAVAL WEAR.

HARVEYS' <
Facing Fenchurch Street Station.

ACKNOWLEDGED TO BE THE BEST HOUSE FOR THE WIRELESS OPERATOR.

Fieaye myntion " The Wirclesh World * whem wriipng (o Adreriicrs.

k Cis | |
UNIVERSITY ML RIGAN

1 MESS sUIT
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MARCONI UNIFORMS |

PERATORS are well advised to purchase
their Uniform and Gear from a House of
standing and repute.

Admiralty approved cloths, correct in shade, r
properly cut and fitted, smart in appearance and
exact in every detail are our chief features.

Every Marconi Offizcer’s requirement kept in
stock, ready for use.

The New Pattern Marconi Braid now being

used.
Our Price List and advice 1s at your service.

BOYD BROTHERS

LIMITED
Uniform Tailors & Admiralty Contractors, '

“Howard House,” 51 and 53 JAMAICA [ST.,

<4 2 Mo Conpection with any other Firm Telegrams —"" Untroeus, Grascow.'
. g of Similar Nama. Telephone —CexwrraL 1557.

The London Telegraph Training College, Ltd.

e Morse House, Earl's Court, S.W. g
OFFICIALLY RECOGNIBED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES.
I CABLE AND WIRELESS TELEGRAPHY.

ARENTS desirous of placing their sons in either of the above Services and of

affording them the best training facilitics should apply for particulars of Courses

and the methods of instruction which place this Institution in the first rank.
Cable Telegraphy ofiers at the present time excellent prospects to youths from 15
yvears of age and upwards, and the College has exclusive facllities for obtaining
pasts for qualified students in the leadirg Cable Companies at commencing
salaries of {140 to £200 per annum, with yearly increments of £12 to £25, with
ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents,
Managers, etc.

In the Wireless Telegraph Service the commencing remuneration at the
prescnt 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 Clawses or Branches,

DAY AND EVENING CLASSES.
An [lustrated Prospectus comtaining all information will be forwarded om applicarion 1
THE SECRETARY (Dept. H), 262 Earl's Court Road, Earl’s Court, London, 8. W.g,

Please mention ""The Wirdleaw World *' when_wvitiey Téw rd desritodrs.

UNIVERSITY OF MICHIGAN
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|r Miniature Precision D.C.
weSton Instruments.

HIS Model normally indicates amperes, but
upon pressing the contact button ithe pointer
indicates volts so long as the button is held down.

Volt-Ammeters are very useful in all cases where
space is limited or where first cost is a material
factor.

The Switchboard form is well adapted for use in
electrolytic work, charging and discharging small
batteries, and for service in connection with D.C.
ignition systems.

It is suitable for all classes of work in which a
single instrument is sufficient for indicating either
potential difference or current.

The List Price of this Model is £E3 12s. in all
standard ranges.

. Model 2688 Switchl | Valt-Ammaten. For full particulars writa for List D 3,

Weston Electrical Instrument Co.,
Audrey House, Ely Place, Holborn, E.C.1

Telephone ; Holborn 2029, Telegraphic and Cables: ** Pivoted, London,"

ISR vARCONI By

g THERE 1S i UNIFORMS.

NO UNIFORM SUITS, Serge,

B ET T E R o ““‘:}m:i“‘:ﬁ complete,
VALUE —

WHITE SUITS, from 12/6

offered in : S
CAP AND BADGE,
UNIFORMS from 9/6
and

OUTFITS TERMS—CASH.

SAMPLES AND PRICE LIST
FOR MARCONI POST FREE.
SERVICES. Telephone: 139 Central.

] =
SELF & SON, 79 Fenchurch St.,
& RAILWAY PLACE, opposite Fenchurch 5t. Station,
LONDON, E.C.
Please menfion ""The Wirelisg Warld ** when wwriiingn trcoddoeriisdra,

UNIVERSITY OF MICHIGAN
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NOW READY. Third Edition.

Price 4/6 net. Post Free 5/-.¢

FINAL DIGEST FOR
WIRELESS STUDENTS

By J. HENSTOCK.
e o TR

Including (Juestions and Answers on the
Handbook and full directions to Candidates
for the Government Examination.

*

SOME PRESS OPINIONS.
“ Electricily —It is an eminently useful and

practical book for wireless students.

South Shields Gazette.—5Students ean lurn to
this work in conndence that they will find
much that will help them. It sweeps away
examination nervousness and uncertainty,

The Practical Engineer.—The whole subject
1s covered in a torm which enables the
reader to test the progress he is making.
The information given would prove of
distinct valuz as a collection of memoranda
for active operators,

L
PUBLISHED BY
JAMES MUNRO AND COMPANY LIMITED

Maulical Pohlishers,
15 & 60, Br.wn Street, GLASGOW.
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PRINCIPIOS E.EMEHTALES
TELEGRAFIA SIN HILOS

Por R. D. BANGAY
(FARTES |y 2 EN UN VOLUMEN).

Precio— Espaiia : 10 : Franqueo, | peests extr
America Latira l!.si n-::;: Fr:rqm Fi :-rm: ::r.r:

Esta ob a hasido a ada los principales
T o e i g g2
Pablicada par

THE WIRELESS PRESS, LTD,,
Marconi House, Strand, Londres, W.C.2.

Simplex Indication Signs
can be supplied in Antique Brass,
real Bronze, or Nickel Plated

Designs to Engineer's specification
gladly submitted

SIMPLEX CONDUITS, LTD.,
CARRISON LANE,
BIRMINGHAM

South Wales
Wireless College, Ltd.

St. Mary Street, CARDIFF, and
Castle Street, SWANSEA.,

OurCollegesarefittedup entirely
by the Marconi Co. with 1} Kw.
installations. All our instrucs
tors have First-class Certiflicates
with practical experience in
Navy, Army, and Mercantile
Marine. We have sent from our
Colleges during 1917 over 200
Students to good permanent
positions at good salaries.

Day and Evening Classes are
held, and we have special terms
for Students entering with a
good Knowledge of the Morse
Code for a short course. Situa-
tions are WAITING our Stu-
dents immediately they qualify.
Call or write for Proapectus.

g g v e

ticasr mewfion " Fhe Wirelery World ™ when priting fo Advergipirs,

UNIVERSITY OF MICHIGAN
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Alternating and Continuous Current

GENERATORS AND MOTORS

GENERATORS & SELF-CONTAINED

OIL AND STEAM GENERATING PLANTS

FOR WIRELESS AND SHIP LIGHTING
BATTERY CHARGING, &c.

Also Manufacturers of

HIGH FREQUENCY MACHINES
BOOSTERS SWITCHGEAR ARC LAMPS
CONVERTERS INSTRUMENTS PROJECTORS

PROTECTED TYPE C.C. MOTOR PROMPT DESPATCH.

CROMPTON & CO,, Ltd.

Creavien. Chibmslard CHELMSFORD. Tol Chotmater

& s
COUBRO & SCRUTTON

Head Office: 18, Billiter Street, ;London, E.C.

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

Makers of
Wireless Masts and Accessories,

Engineers and Smiths, Founders,
Mast Makers and Riggers.

Contractors to: Admiralty, War Office, India Office, and |
Colonial Governments,

Fleare menpion =2 The Wieelear World "™ when wrifineg fa Adoerfipers.

UNINEESITY OF BICHIGAN
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Demy 8vo. Bound in best cloth

STANDARD
TABLES anp EQUATIONS

IN RADIO TELEGRAPHY

By BERTRAM HOYLE, M.Sc. Tecu.,, A.M.LE.E.

PRICE 9 - NET. Postage 6d. extra

T A T T

Formule, Equations and Tables for use in every
branch of Wireless Engineering and Research

L TR A T TR T e

S T T T T T L T T T T T T T T T

Published by THE WIRELESS PRESS, LTD. =
MARCONI HOUSE, STRAND, W.C.2 :
.ln'llllmIIIIIIIIIIIIIHIlIIII:IIIIIIIIIIIIIIHHIIIIIIIIIIIIIIIH'HlllIIIII|||IIIIIIIIIIIIIIIIrIIIIIl.rﬂIIIIIllIlIIIIIIIIIIIIIIHNIIIIIIIIIIIllllllllllllIIIIIII'IIIIIIIIIIIIIE

A. W. GAMAGE L* I55RoRN

SPECIALISTS IN TELEGRAPHIC APPARATUS

; “NAROH " | IN STOCK
E:‘dﬁ::: b.:m::: | THE * NAROH " TUNED BUZZER oy ‘
to authorised Sounders, etc., ete.
persons,

This in- trument, the result of exhaustive experiments, |
will operate continuously at constant amplitude without |
changing its periodicity, and the note is instantly
variable by ihe movement of & cam. A PRITE fminsical

note wilth a range of three oclaves can be obtalmed, : ban

Sparking at the contagt points is entirely eliminaied Sm'h H'..d d
Double Headband by a small graphite rod which ran be shunted either ] Ren_m'l!r
Receiver (as illustraticon], aery 84 the coil or the platinem eontacts, and if desired {as illustration), double
Double Pole Telephone cut out entirely. As a4 laboratory instrument, where | pole. Telephone Type,
Type, wound to 40 ohms, constaney and reliability are escentlal, this Burzer is | wound to B0 ohms resisi-
&ich ear picce complete | imvaloahble, I-'l |:\-E aTlllﬂ ance, Com I'l-lﬂ'! writh 5 fi.

with 5 (1. green cards Mounted on polished ebonite base, with brass cover and Ereen l'.'l;l.':-l. FI!I;E

Price 176, Postage 4d. glass top. Sire over all 4} by 31 in. Weight about 15 ars W .

Fleare mention " The Wireless Warld © whan wriiimpy fo Advertisers,

UNIVERSITY OF MICHIGAN
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.. MARCONI OUTFITS
= _NAVAL UNIFORMS.
* OFFICERS’ SERVICE KIT.

L ]. - Blue Serges & Naval Cloths guaranteed to stand

SUN OR SEA

ALL STUDENTS from ANY COLLEGE Requiring Uniform
should pay us a visit. Inspection and Price List Free.

Engquiries from members of the Marconi Company will convince

vou that we are recommended for Cut, Workmanship and Finish.

OUR MUFTI DEPARTMENT

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

URGENT ORDERS EXECUTED IN 48 HOURS.
Officers' Trench Coats & British Warms ready for Immediate Wear.

J&H ELLIS

Civil, Naval and Military Tailors,

— 200 & 201 STRAND, LONDON, W.C.
FACING LAW COURTS.

| Scientific Appliances

ALL MATERIALS FOR ELECTRI-
CAL, MAGNETIC, OPTICAL, and
« « EXPERIMENTAL WORK. . .

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

S LENSES, PRISMS, MIRRORS for
queitsos of insulating veranbey sod  compowsds We |have m.kmi Mu'_rmtn-'pu., Ttlﬂcﬂpl:'l-. elc.

st g v ey Bl thy g o 5‘*':‘,.“.., . lamisting Our Famous WIMSHURST and other STATIC
wpell faimre.  Wa do, howsver, claim for 5es [ — MACHINES. High-Nate BUZZERS, KEYS
R s iy ph: S e S and COILS of all forms.

long res thas sy other productsom the imitial cost o whnck w loas,

ODD and SECONDHAND P.O.
"!:4 ND ARD INSTRUMENTS, GALVOS, and
APPARATUS at One-Third Cost.

INSULATING
/ Vﬂ.l‘hiﬂ_-hf‘!_l:_fﬂ_mgn!]nd.

BIGBTOCK OF EVERYTHING EXPERIMENTAL

Call and inspect or write for new war-time list,
post-free Twopence.

Sadurd ielutios seriaitn wee cyrlarly med by the llieg FTY YEARS' 00DS FORWARDED
S e ':I.'.. i il s Ehpﬁﬁﬁ';ﬁﬁgﬁ. OO ALL PARTS
ihmer  pramwel  wday
L ] & - L ]
Cuialogue., srel Eageri sdvics whbers  cscessry
PINCHIN, JOHNSON & CO., LTD SclentlfICApleances

MINERVA HOUSL BEVIS MARKL LOMDOM, LC3 (DALE and HOLLINS)

11-29 Sicilian Av., London, W.C.1

Pleage menfion ™ Tha Wiriléss Waorld " when smrrtipe ) to_Adveriizérs

UNIVERSITY OF MICHIGAN
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Established 1882, Telephone 182 Hop.

W. MACKIE & CO.
The Palace Engineering Wlorks

129, 131, 133, Lambeth Road,
LONDON - - S.E.L

Contractors to the Admiralty, War Office,
and Air Force.

Electrical & Mechanical Engineers.

MANUFACTURERS of:
MARCONI'S WIRELESS DISC DISCHARGERS

ROTARY CONVERTERS DYNAMOS
ELECTRIC MOTORS TRANSFORMERS
BOOSTERS

Complete Electric Light Installations
for COUNTRY HOUSES and SHIPS.

AN EFFICIENT STAFF FOR REFAIRS.

Inventors’ ideas carelfully and skilfully carried out from

the preparation of detailed drawings to the completion
of the finished article.

FPlease mention ™ The Wirelesy World ™ whem writing fo Adveriizers,
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4 Is the price paid the only thing-that ‘counts ? Or de’
vou prefer a Real Indigo-Dyed Cloth Uniform finished
in first-class style with Best Quality Gold Braid and

Untarnishable Buttons at such a reasonable figure that

your future orders are assured ? If so, call and talk

l|'|= maltter

Write for Booklel
W.W. and self-

measuremen! Form.

Post Free.

"Phone - - - H-!'!I.ltﬂl'l 780
Closed w-l'dﬂlldllﬂ al I o'clock

WIRELESS
SERVICE

These are the only Schools in Great Britain fitted

with somplets standsrd Marconi, FPoulsen nnd
Telefunkes Installations

Day and Evening Classes. Complete Lourse

for the Postmaster.General's First-Class Cer

tificate. At two recent b xaminations 100 per

cent. of our Day Students obtained the Post

masier - aeneral's FIRST-CLASS Ceartilicate
ol Proficiency in various sys’ cms

NORTH - EASTERN SCHOOLS
OF WIRELESS TELEGRAPHY

22 Blesheim Terrace, LEEDS.
Central Chambers, High Street,
SHEFFIELD.

18 Eldon Square,
NEWCASTLE-ON-TYNE.

WRITE NOW FOR [LLUS-
TRATED pFROSPECTUS

over and place a trial order with

THE WIRELESS
OPERATOR'S TAILOR.

5 Stockwell Road, CLAPHAM, SW.9.

(Dpposite Tubs Station, Stockwell |

SOCIETA ANONIMA
£4.000,000 interamente versato

RIVAROLO LIGURE(ITALY)

WATERPOWER TURBINES
PELTON WHEELS : REGULATORS

PUMPING MACHINERY

of mll types and for every service

ELECTRIC MOTORS

HOISTING
MACHINERY

Cranoa of
avary
description.

Capstane;
Lifis, ato.
KINDLY SEND US YOUR ENQUIRIES.

Full lllustraled Catalogues and particalars on
application.

Pleare mention ™ The Wikeless World *° wheftrwpriidinfrdeAddvertiaes,

UNIVERSITY OF MICHIGAN
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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.

Write for Pamphlets describing above (mentioning requirements).

MARCONI'S WIRELESS TELEGRAPH COMPANY, LTD.,
MARCONI HOUSE, STRAND, LONDON, W.C.2.

Telephone : 8710 CITY Telegrams : EXPANSE, ESTRAND, LONDOMN,

[MARCH,

Pléags mention " The Wireless World " whan writing to Advertirera
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MARCONI
WIRELESS

Telegraph Apparatus

for the
Mercantile Marine

Stations for Passenger, Cargo and other
Vessels supplied, installed and operated
under Yearly Maintenance Contract by

THE MARCONI INTERNATIONAL
MARINE COMMUNICATION Ce¢ L™

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

MARCONI HOUSE
STRAND, LONDON, W.C.2

Telephooe : City BTLI0 (10 lines).
lelegrama: ~* Hzxpanse Bsirand, London,. ™

LIVERPOOL : GLASGOW ;
A gents r Agmir:
TJOSEPH CHADWICK & SOMNS MACNAUGHTAN BROS.
601, Tower Baoilding. Liverpool 175, West Georde Street, Glangow
Telephone : Central 487 Telephone : Central 3107

NEWCASTLE-ON-TYNE ;
THE MARCONI INTEHH&T&%H;E{:DH.&H[NE COMMUMNICATION

Milbura® House, Meweastle-on=-Tyne, Telephons : Central 1125,

CARDIFF ; SOUTHAMPTON .

THE THE
CONE INTFRNATIONAL MARCOMI INTERMNATIOMAL

MAH
MARINE COMMUNICATION MARINE COMMUNICATION
CO. LTD. Cu. LTD.

8, MNew Streer, Cardiff.
Telephone : Cardif 1501

Dxford Ho,, Oxford St., Southemipion.
Telephon: ; Sovthampion 1818

Pleage wmanfion " The Wirelsss World "' wfiesCmwifiag v/ | ddverilere.
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POPULAR RATES.

Y erienoLy sooiery: | |[THE ZODIAC

Cnizr Orricz—St. Awoasw Stxast. Lowpow, E.C.4 THE SUBMARINE
BEt. - - pmm || cultenie
u- e it Wik vews from the Cable Stations an Ips,
H".l'lrlll“'ﬁ'l:r‘éﬁll::,.nﬁrlli: ‘i%m illustrated with many interesting photo-
LIFE AND ENDOWMENT ABSURANCES AT graphs and drawings.

Liverpool Vietoria Approved
llnilgml.l*!mu:- Branch kﬂhﬂllm Agents throaghout the
mgdom transact National Healih | .
SN THE ZODIAC PUBLISHING COMPANY. LTI,
ARTHIUR HENRI. Recralarsy. Electsa House, Finsbery Pavemen . London, E.C.

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

BACK HILL

OAK FLOORINGS TOOLMAKERS and
HARDWOODS FOR HIGH-CLASS JOINERY STAMPERS

I:. B- .- S'HHII & 30!3, llﬂ. 48, Miller Street, Glasgow,

Telegrams: Code :
LONDON, E.C. " Hustle,” Glasgow A B C %th Edition
“ Pustle,” Birmmngham. Marceni International

SANDS @®© GRAHAM, Ltd.

and
234, Icknield Strect, Birmingham.

=5
{

217
Writz to-day
for
Complete List
of
Signalling
Instructional
Instruments.

A New Instrument
for Rapid Learning

Many instruments for teaching the Morse Code have been introduced
from time to 1ime, but their principal drawback has been that they
tend to encourape slowness by teaching the learner to first think of
the Morse Signs in their component parts instead of in thedr entirety.
The Scribo-Morse enables th' learner to get his ear accustomed to
the Morse Sounds in thieir entirety right from the commencement,
It +liminates the necessity for *° consciously ' thinking in dots and
dashes and enables him to do so swbconsciously. Thus the

SCRIBO-MORSE

simplifies learning by making the process in a sense automatic.
The student asseciates the sound he hears with the particular letter,
and he can repeai it the moment he hears it. Scribo-Morse is the
quickest way to reach the Standard Test rate. therefore it will save

VOU mMoney.

The price of the Scribo-Maorse is 12/6, postage 4d. in . B.
Complete wi h Buzzer, Battery and Wire 19/6, o . i

GRAHAM & LATHAM, LTD,.

Military Engineers,
(Dept. W.2) 27, LOTS ROAD, CHELSEA, LONDON, S.W.10.

Pleais menlion " The Wirdless Woarld " when weitriy o' ddverfiaert,

Mit4A



1919] THE WIRELESS WORLD—.4dverfisements XX Vil

OF WIRELESS TELEGRAPHY - LTD

A WIRELESS
TRAINING

T A CITY SCHOOL is a guoarantee of the best possible Wireless training.
Efficient staff and thoroughly up-to-date methods. The Schools at MANCHESTER,
NotTincHaM and BIRMINGHAM are each equipped with a standard 1§ K.'W. Ship Set,
etc. Day and Evening Classes, also Postal Course. Students may join at any time.
Fees moderate.

N ELECTRICAL COURSE has now been arranged at the Manchester School for
training young men as Electricians 10 meet the large demand for this class
of skilled artisan. Special terms for Discharged and Disabled Soldiers and Sailors.

Full particulars and prospectus for Wireless or Electrical Course on application to the
PrivciraL : Mr. ]. K. HALLIWELL,

CITY SCHOOL of WIRELESS TELEGRAPHY
61 HIGH STREET, MANCHESTER (Tel. CITY 5210).

ﬂﬂuntr Chambers, 664 Corporation St., Birmingham
Guardian Chambers, 4 Bridlesmith Gate, Nottingham

MERCANTILE MARINE
STANDARD UNIFORMS

Hade from the Regulation

ADMIRALTY P.N. CLOTHS

GOVERNMENT CONTROLLED PRICES

Call cr Write for Particulars :: - Satisfaction Guaranteed

PATERSON’

J. & M. PATERSON, LIMITED
HIGH-CLASS TAILORS AND NAVAL OUTFITTERS

301 Argyle Street, GLASGOW

Pleaie wmemfiopn " Tha Wereloag Weorld ' wien afriing fo Advertinirs.



X viii THE WIRELESS WORLD-— Adveriisements [MArcH,

Telephona—Avanue 2095, II‘I'.I.II.III-IIH ine. Telegrams : Milraysom, Londan.
Contractors to H.M. Government and the Principal Steamship Lines, ete.

MILLER, RAYNER & HAYSOM, L™

Naval, Military and Shipping Outfitters.

OFFICERS' UNIFORMS FOR ALL
BRANCHES OF THE SERVICE.

Complete Outfits for the Navy, Army,
and the Mercantile Marine.

Regulation Uniform for Marconi

Officers.

Head Offices —110, Fenchurch Street, LONDON, E.C.3.
LIVERPDOL—24, Lord Street. SOUTHAMPTON—35/6, Oxford Street,

P P

““The Model Engineer”

‘ A splendid paper for young Engineers, Appren-
tices, Students and Amateors interested in
. Mechanics, Electricity and Modal Making. It

contains practical articles by experienced
writers on Electrical and Mechanical subjects,
Locomotives, Motor Cycling, Model Aeroplanes 4

THE' AUSTRALASIAN MONTHLY and Wireless Telegraphy. {
JOURNAL Fublished every Thursday, 44. post fres. '

FOR ** Junlor Mechanics and Electricity

Ihe Navy . . .. Mechancs, Eleciicly and ‘Model Makiog

All the articles are written in u‘.n:ru language
RO

'he Mercantile Marine e i
l“l’iﬂtiﬂn them. Itis well illustrated. There is also n |

Queries and Eu!piljas section, from which much |

e e valuable information can be obtained,
Rﬂdlﬂ*Tﬂlﬂgrﬂphy and Published on 1ot | each month.
tadio-Telephony. . . SOME USEFUL BOOKS. :

R | gL |
Fl""ﬂﬂ' "r'. m' 'rm' Enginuﬂu Mathe- Electric Hatiaries ..‘I t
Fuablished by :]:f:“:.: gy nf.' 13 E?ﬁﬂulﬂ?—r‘n?.‘ u 18§d. 1}
we WIRELESS PRESS, Ltd., Sydney, N.5.W. Pfﬂ:g:lc"{_ﬂ_j::m;:: i l-:::::ﬂ e e s,
e Practical  [aduction o | SmA mm:rcl.c‘ium'i 104,
A ?ilrglfﬂ-g::::r!“;:m]! \ﬁh::lgtllf:. -I:';dm“.fltd i
Sole E”'”P‘:a" AEE"” . wEn:hpfﬁ:ﬂwFuh:-'i i wrrsz::"!ﬂﬁra .

hﬂ WIRELESS PRESS: Ltﬂ- v Hm%?en- u;;-nl;wa arsétﬂﬁ::f M, _—

Every Boy's Beck of Engiues, 34,

i g

MARCONI HOUSE, ;"E"nﬁ'u‘v'i’i :;r&:;;m-m
Strand, London, W.C.2. S0 PARMINENON STREET, LONSON L0

e Pt P i PP,

Please mention ™ The Wirelens World " when wriling fo Advériipers,

UNIVERSITY OF MICHIGAN
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The 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
motnted in one case. The Ohmetér 15 of the Electrosiatic
type, giving extreme lightness.  Absolutely unaffected by external
fields. It reads directly in Megohms and is independent
of the woltage or speed of the generator.

NALDER BROS. & THOMPSON, LTD.,
O97a, Dalston Lane, LONDON, E.8B.

TWO GOOD WALLETS

Solid Leather, size 61 X 4 when folded

"THE LONDOMN" “"THE YORE."
With space for photograph. | With pull-oar phorograph holder.
Twn renmy pogkets. | Ome tight poeket for Ureasury Motes,
Two pockets lor Treasury Motes. bne gusset pocket for letters,
Space for cards & postajpe slamips. | Card and siamp pockeis,

Price, either pattern, by registered post, 178 cach.

EDEN FISHER & CO., LTD.
95, 96 & 97 Fenchurch Street, London, E.C.3

UNDERTAKE SUPPLY OF ALL
REQUISITES FOR ENGINE ROOMS,

WRITE FOR
ILILUSTRATED LISTS.

¥ .

W. H. Willcox & Co., Ltd. 0ur Speciatty Refined Lubricants

are in oDpse oan &VWery oloss af

32 1o 38, Southwark Street, LONDON, S.E.1, Moakingrn

Hegstered ™ MIPHAMN™ Trade Mark As used by H. M. War Office, BElectrle Supply Cos..,

Hailway Cos.. Marconi's Wireless Telegraph Cao.
WATERTIGHT PLUGS giyi6nDs BrOS.. Lid

and Cable Cguplings 4,6 & 8 Newton St., Holborn,W.C

"Phanai: 1800 Gerrard.

To Meest Home Office Requirements 12061 Camtral
Telegrama: " Nighas, Landan’
§ e 350 Amps ol -~ o 500 Vel Circuil pooyipdin Enginaddt Abraad

3-Way Tes

hew @pildee | A Lfnerfiserd

UNIVERSITY OF MICHIGAN



'WIDNES
FOUNDRY

COMPANY, LIMITED. ESTABLISHED 1841

UILDERS of STEEL BRIDGES,
PIERS, ROOFS, GIRDERS, and
| ALL KINDSof CONSTRUCTIONAL
STEEL AND IRON WORK

Flectrical T ransmission Masts

CHEMICAL PLANT Manufacturers
SEGMENT AND PIPE FOUNDERS
CASTINGS-+EVERY DESCRIPTION
Contractors to the Admiralty, War Ofhce,

India Office, and Crown Colonies. The |
leading British, Foreign and Indian Railways

GEURFF &
WIDNES, LANCS. 13 VICTGHTEGE;HE:HETSW
T m B 3 = L - .
siegroms Fanmiy, W iue. Ttiqlrum:; “ Westeelite, London.”

Telephone : No. 225 Widnes. Telephone : 4340 Victona.

Pﬂ&dhwﬂﬁﬂ'l' -EEONTh Arden Press. Stamford Strest, London, S5.E.. and pub-
ﬂ[E "hfd-h'l' HE WIRELES ESS, LIMITED. Marconi House, Elnnd l-n-rl-:l-un- W-G Sale %

s for A Auste alia and ]"-l .Zﬂmd THE WIRELESS PRESS Wireless
u 97 Clarenss St . Sydney. N.SW. 'Sagih Afries, cﬂﬁrin;m. 'qn.w:s .;I;Ii::"q' LTD



