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THE wireless telegraph and kinematograph are both essentially modern inven-
tions which have had a far-reaching effect upon our daily life. Both owe much to
the genius of young men, and both have been responsible for the growth of organisa-
tions vastly greater than the pioneers ever dreamt of predicting.

In its own particular field, the kinematograph has wrought an effect every
whit as revolutionary as that of wireless in the realm of maritime affairs. One by
one its technical faults have been removed, so that we may now sit through long
programmes without the fatiguing eye strain which accompanied so many of the
earlier exhibitions ; whilst, from the artistic point of view, the modern film is as
far removed from the first crude and awkwardly produced pictures as a modern
wireless telegraph station is separated from the crude oscillators of Hertz.

Wireless telegraphy has many dramatic possibilities unthought of in connection
with the wire telegraph, and it is not surprising that kinematograph producers
have from time to time called in its aid in the production of their plays. In most
instances, however, the “ wireless " portions of the production have been badly
handled, the so-called ** wireless apparatus ' affording considerable merriment to
all who are acquainted with the practical side of the science. But competition
keen as a knife is gradually eliminating all error and falsity from film productions,
and the crudities of the early films will soon be completely forgotten.

A representative of THE WIRELESS WoRLD recently had an opportunity of
viewing two excellent modern productions—one, entitled * Via Wireless,” by the
courtesy of Messrs. Pathé Fréres, and the other, * Saved by Wireless," by the kind-
ness of " Triangle Plays.” The first revealed itself as an exciting drama, and the
second as what is known in the trade as “ a side-splitting comedy.” A few notes
concerning both of these plays will, we think, be not without interest to our readers.

The Pathé production,  Via Wireless,” is an excellent example of a modern
film produced with the greatest care and, by all appearances, a total disregard for
cost. It is not difficult to understand how thousands of pounds may be lavished
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upon a single film when we consider that a large number of copies of each production
can be printed off, and each copy circulated among a large number of theatres, the
rental for three days (a common period) amounting to many pounds. We understand
that in the United States alone there are 120,000 moving picture theatres ; whlst
the number in this country runs into thousands. Colossal sums are thus earned by
a single popular production, and in view of competition it is not surprising that
exhibitors will have nothing but the best.

“ Via Wireless "' opens by introducing to us, one by one, and each in an appro-
priate scenic setting, the chief actors in the drama, and the play itself commences
by revealing a meeting of the Cabinet at Washington to consider the coastal defence
of the United States. The authorities shortly after call for quotations for one hundred
12-inch guns. The scene now changes to the office of Durant’s Steel Works, a large
firm who intend to submit tenders. Here the manager is seen to walk in to the
Designs Department, with the purpose of instructing his leading draughtsman,
Marsh, to put the designs in hand. While talking he notices on Marsh's board the
drawings of a new gun which obviously excels those already produced.

Here the dramatic interest of the story commences in eamest, for Pinkney, the
manager, sees a fortune in the new gun, and recognises that legally the firm can
claim the benefit. He therefore promises Marsh £250 per gun under promise of

" R 2
Fhoto | |Fathe Frdres

" NOT TOD LATE TO THRASH THE VILLAIN "
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A

Phaoto by - : e :-“'.r'u"l- Frires
“ FRANCES . . . SENDS A FRANTIC ' S08.

secrecy, and promptly tries to make double that sum for himself by offering the
invention to the firm as the work of an outsider, whom he calls ** Ranstréom."
Shortly afterwards Durant’s Works are ordered by the authorities to construct one
of these new weapons for test purposes, and in the event of trials proving successful
an order for a hundred will be placed.

Watching carefully every detail of the play, we now find that the manager
loves Frances, the Steel King's daughter, but is treated coolly by her for the reason
that Lieutenant Sommers, who has appeared upon the scene, is a much more charming
fellow. Whilst we are contemplating the love interest we discover that Sommers’
call at Durant’s is connected with an order from the Government to construct
another test gun from Sommers’ own design. Faced with the fact that if the
Lieutenant’s gun proves more successful than his own he will lose heavily financially,
the manager plots to have the second gun ruined in manufacture,

At this point we are treated to some highly interesting pictures of what are
supposed to be Durant’s Steel Works, and for a considerable time the action takes
place amidst flaming furnaces, giant crucibles, and rolling machines, all illuminated
by a lund glow. Here 1t 1s evident that we -are viewing the “ real thing,”" and we
were not surprised on later enquiry to find that these pictures were actually taken in
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the interior of the Pittsburgh Steel Mills, which were placed at the disposal of Messrs.
Pathé for the production of these scenes.

Leaving for the moment the gun-production, we find Frances being conducted
over a United States battleship by Lieutenant Sommers (in reality the Dreadnought
New York, on which the Company were permitted to film some of the scenes), and
introduced to the wonders of wireless. Here we see a modern wireless installation,
complete in every detail. The heroine becomes fascinated with the new art and
persuades her father to erect for her a small installation at her own home. Of course
the Lieutenant finds this an excellent excuse to pay frequent wvisits, and takes the
opportunity of teaching Frances to send and receive without help. The scenes in the
home of the wealthy ironmaster were taken in the palatial residence of Commodore
E. E. Benedict, at Greenwich, Connecticut, loaned for the purpose.

A further remarkable series of pictures in the steel works opens with a scene
showing the chief draughtsman finding that the foreman in charge of the huge
ingot from which Sommers’ gun is to be forged is drunk and quite incapable of
supervising the details of the work. Hauling him off to the manager, the draughts-
man immediately reports the man, expecting, quite justifiably, that he will be
immediately dismissed. Instead of this, however, Pinkney plots with the foreman

. | Pathd Frirea.

Photo b

SOMMERS RECEIVES FRANCES DISTRESS CALL.
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THE WARSHIP CLOSING UP TO THE YACHT.

to ruin the mammoth gun by placing it too early in the hardening bath., Rather
than be dismissed, the man accepts the proposal, and as a consequence the giant
casting is irretrievably spoilt.

An office-boy overhears the conversation and is able to give Sommers warning
of the base plot, and the young Lieutenant immediately rushes to the works, too
late it is true to stop the deed, but not too late to thrash the villain who was
endeavouring to ruin his fortunes, Still further complications are introduced
by the arrival during the * scrap "' of the heroine, who mistakes the motives of the
young Lieutenant and refuses to see him next morning, when, ordered hurriedly to
the Dardanelles, he pays a visit of farewell. Disappointed, as she thinks, in her
lover, Frances is inclined to favour the advances of Pinkney, and her father, unaware
of the villainies which the manager has perpetrated, does everything he can to
encourage the match. To gratify her parent, Frances gives consent, and embarks
for a voyage upon her father’s luxuriously appointed yacht, with Pinkney and her
mother for an escort.

We now see some dramatic pictures of gun-testing, the giant Ranstrém weapon
proving highly successful., The section of the film purporting to show the testing
of the Ranstrdm gun was really taken at Sandy Hook during the firing of some
coastal defence guns. The Lieutenant’s gun, however, bursts at the test, and we
have a thrilling scene of the wreckage caused and the havoc surrounding the spot
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where the gun was tried. The scene following the explosion is perhaps one of the
most dramatic in the whole film.

A Government enquiry is immediately instituted, and as a consequence Sommers,
who was stationed in the Bosphorus (a portion of which we are allowed to see in the
film), is recalled ; and the manager, who is on the yacht with Frances, is similarly
recalled to give evidence. This being a film produced in war time, the dangers to
navigation from mines are not overlooked, and we are given a thrilling underwater
view of a chained mine, round which the fishes are swimming whilst the bows of the
yacht are slowly approaching. Then a violent explosion occurs and the yacht is
seen to be sinking rapidly.

Frances, ever keen on wireless, by a lucky chance happens to be in the operating-
room at the moment of the explosion, which so wedges the door that she is unable
to get out. Meanwhile the cowardly manager, forgetful of his fiancée, leaves the
yacht with all the crew. Frances makes good use of her wireless knowledge and
sends out a frantic " SOS™ through the ether, which providentially is intercepted by
the cruiser on which Sommers is returning. Dramatic scenes take place in both
wireless rooms, where modern American Marconi apparatus is installed, as will be
seen from our illustration.

Once in safety aboard the warship, Pinkney remembers that Frances is still
aboard, but by this time Sommers has learnt the fact for himself, and is soon speeding
to the rescue in a fast motor-boat. Arriving in the nick of time, he saves the brave
girl, and, as is to be expected, reconciliation takes place.

Several other thrilling events take place before the Committee of Enquiry
meets, and secret service men have
made searching enquiries which go
to prove Pinkney's gwmilt. At the
enquiry, which takes place at the
works, the implicated draughtsman
goes mad and fires the building, and
in the ensuing panic the villain
escapes in a motor-car, of which,
however, he loses control and dashes,
car and all, over a precipice to be
smashed to pieces . below. The re-
maining episodes need not be de-
scribed except to remark that they
are rather touching.

Needless to say the play is in
parts frankly melodramatic and full
of those coincidences round which
such stories are written. As described
in cold print it may seem far beyond
the bounds of possibility, but seated
in a comfortable chair before the
screen, one loses one's critical powers
in the interest of the film and its

THE ASSISTANT SPY
IS CAUGHT FLIRTING.
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fascinating setting. It
must be stated, how-
ever, that wherever
practical wireless is in-
troduced it is properly
handled, and although
the operators are ob-
viously not sending |
“ Morse,” the effect is
sufficiently real to
satisfy all but the most
exacting. At least we
have none of the weird
and wonderful imitation
wireless apparatuswhich

to a ecritical eye has
ruined so many films, FIGHTING IN MID-AIR.

Messrs, Pathé Fréres

are to be congratulated upon producing a play which is interesting both to the
expert and to the general public.

Of quite a different nature is the film “ Saved by Wireless,” produced by
“ Triangle Plays.” Here we have a staging almost as elaborate as that of
“ Via Wireless,” but with an interest which is highly comical throughout. It is
difficult to record in print the details of the plot, for at the end of the film we are
left in a state of nervous exhaustion from the thrills and smashes we have
witnessed.

Briefly then, the Minister of War loses his code book through the machinations
of an arch-spy, and as usual immediately suspects the wrong person. Complica-
tions arise through one of the spy’s assistants falling in love with the War Minister’s
daughter. The arch-spy learns of the defection of his assistant, and throughout the
rest of the play a constant struggle takes place between the two. Meanwhile the
wrongly suspected youth has eloped on a yacht with the girl, and owing to some
mistake or other (we cannot remember exactly how !} a large dynamite bomb is placed
aboard the vessel, The love-sick spy sends a warning message by wireless to the
yvacht and starts off in an aeroplane to the rescue. The arch-spy meanwhile
endeavours to wreck the yacht at all costs, and has just extinguished the light in
the lighthouse when the lovesick one drops off the aeroplane and switches it on again.
Both spies manage to scramble on to the rope suspended from the aeroplane, and
there is a struggle in the air, resulting in the chief spy being kicked off into space.
He falls through the air for a considerable distance and lands on the vacht, which
immediately blows up and ends his career. Providentially the other occupants of
the vessel had left a few minutes before.

So far we have omitted all reference to the exciting chase of the acroplane by
the motor-car. Various policemen on motor-cycles and in high-power motor-cars
chase the spies and one another, smashing up periodically on greasy roads, until
we gasp and wonder how many dozen motor-cars and cycles are wrecked before the

B
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film is completed. The wireless
apparatus, as in the previous
film, is 'not of the * fake ™
variety, although the method
of manipulating it is not
strictly according to the Post-
master-General’s Handbook |

Those of our readers
who are frequent visitors to
motion picture theatres will
be acquainted with the two
comedians, Mack Swain and
Chester Conklin, who play
the leading rdles, and will
agree with us that no funnier
comedians could have been
chosen for the parts.

Writing of wireless on
films reminds us that the
British Government have re-
cently issued a series of kine-
matograph pictures showing
how gun-firing is controlled
RECONCILIATION, by wireless. Reference to this
will be found on another page.

O O OO T ] G AWM
The Marconi War Savings Association.

ON July 18th the London staff of the Associated Marconi Companies held a
meecting at Marconi House for the purpose of considering the formation, under the
auspices of the National War Savings Committee, of * A War Savings Association.”
The chair was taken by Mr. Godfrey C. Isaacs, Managing Director, whilst the objects
and working of the scheme were admirably expounded by Mr. F. W. Raffety, a
speaker attached to the National War Savings Committee. On the completion
of Mr, Raffety’s remarks, Mr. Isaacs rose and announced that, in order to encourage
the staff not only to save but to provide money for the continuance of the war,
the company were prepared to offer the assistance of their clerical staff and to advance
the entire sum required to meet applications for War Savings Certificates free of
interest, subject to such applications being approved and the subscribers under-
taking to pay the amount so advanced, within the prescribed period, by weekly
or monthly instalments deducted from salary.

Needless to say this kind offer was well received, and a large number of appli-
cations have been made. In this way the Marconi Companies’ staff will have the
satisfaction of knowing that they are contributing to the prosecution of the war
not only by their daily duties but also with their savings.

UNIVERSITY OF MICHIGAN



‘New Wireless Magazines 1n
Spanish and Portuguese

El Marconigrama and O Marconigrama

READERS of our magazine in Spain, Portugal, and South America will be in-
terested to learn that, as already forcshadowed in the Editorial in the August
number, it has been decided to publish editions of THE WIRELESS WoRLD in both
the Spanish and Portuguese languages. The new magazine, the first number of
which will be on sale on October 1st, will bear the title El Marconigrama for the
Spanish edition and O Marconigrama for the Portuguese. The contents will follow
closely the lines of THE WIRELESS WoRLD, and will contain a large proportion of
similar matter, although to meet special needs a number of new features will be
introduced. The highly attractive cover in colours, depicting a storm-tossed liner
sending out into the ether the signal of distress, has been specially prepared by a
well-known artist, and will be much admired.

For the first number a particularly interesting series of articles has been pre-
pared. The well-known littérateur Sefior Enrique Perez, to whom the editorship has
been entrusted, will describe in the editorial pages the aims and aspirations of the
new magazine, and among the literary features will be found the translation of
Mr. Hall Caine’s well-known play ** The Iron Hand.” As in THE WIRELESS WORLD,
there will be instructional articles, technical articles, descriptions of wireless stations
in various parts of the world, and all the features which have proved so popular in
that magazine. A section of special interest will be that devoted to reviews of
books appearing in Spanish and Portuguese.

It is no small tribute to the universality of the interest taken in wireless tele-
graphy that at such a time as the supreme crisis of the great World War the Wireless
Press should feel justified in launching this new enterprise. Labour troubles, paper
troubles, angd transport troubles notwithstanding, the demiand was too insistent to
be denied.

The subscription rates will be eight shillings per annum, or #2 American currency,
and single copies will be sent post free for 1s., or zo cents,  All communiciations
should be addressed to the Editor, El Marcomigrama, Marconi House, Strand,
London, W.C.

T e e H T e T T e T M
Wireless in the Courts

Ax engineer, named H. A. Livermore, has been fined f10 with £5 55. custs in
Australia for being the possessor of wireless apparatus without a licence. The
apparatus was of small power, such as would be set up by an ordinary amateur ;
there were no aerials or detectors, and the apparatus would not receive signals.



e ————eee
Y ] H\‘m_ld
& gl T P T w.‘-""““ﬁ - =
& 0o oo Y —0G=Tg i .

PERSONALITIES IN THE
Wl RELESS \X/ORLD

Z

arconi'’s

:'g Mr. ANDREW GRAY, Chief Engineer,
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HE chief engineer of the Marconi Company
was born in Glasgow in 1873. He received his
engineering education at the University and
Royal Technical College of that city, winning
the diploma of the latter for electrical
engineering. His first post was that of
assistant to the late Professor Andrew Jamie-

son of the Royal Technical College (Glasgow),

and he afterwards became assistant electrician
to the West India and Panama Telegraph Company

i on their cable steamer Grappler. For five years

Mr. Gray continued in their service as assistant

electrician, chief electrician, and telegraph engineer.

During those five years he obtained wvaluable ex-

perience not only of technical matters relating to

the laying and repairing of submarine cables, but
also of the commercial side and the methods of
operating and handling telegraphic traffic. Mr. Gray
joined the Marconi service in 18gg, and was sent tu

& the Hawaiian Islands to superintend the installation

of the Marconi system for the Inter-Island Telegraph

Company. Here he had to train the native opera-

tors, as well as organise all the traffic arrangements

and the methods of operating. In 1gor Senatore

Marcomi appointed Mr. Gray chief of the staff both

for the " Wireless "’ and " International "' companies, and his

previous experience proved invaluable in enabling him to

initiate and develop the systematic handling of ship and shore
traffic. He continued to occupy his dual position until 1906, when
the vast extension of the company's operations obliged him to hand
over that part of it which appertained to the International Company
to the late Mr. G. L. Bullocke. Since then Mr. Gray has been
confining his attention to the superintendence of constructional
work and the staff engaged thereon. In 1910 he received his formal
appointment as Chief Engineer,
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A New Marconi Low-Power Installation

The } kw. Transmitter

£

THE growth of the application of wireless telegraphy to vessels of small tonnage
and the need of a moderate power installation for emergency uses on large vessels
has caused the Marconi Co. to put on the market a } kw. installation containing
many novel features and characterised by the usual Marconi robust construction
and efficiency.

The installation is capable of adjustment for the transmission of any wave-length
between 300 and 600 metres, and the whole of the transmitting apparatus, including
the motor alternator, is mounted compactly in a wooden cabinet. The cabinet is
approximately 27 inches high, 26 inches wide, and 17 inches deep when closed. It is
divided into two portions, the larger portion (lead lined) containing the motor
alternator and disc discharger, the upper portion serving to hold the condenser
battery, primary inductance, aenal tuning inductance, earth arrester terminal, wave
shortening condenser, and other details. To protect the apparatus and to prevent
inexperienced persons from coming into contact with the high tension circuits, the
front of the cabinet is fitted with removable panels, which in general use are kept
closed. This necessitates placing the manipulating key and the controlling switch
gear outside the cabinet. From the accumulator battery, of which we shall speak
later, continuous current is led_through the switch gear to the motor alternator,
consisting of a con-
tinuous current motor
directly coupled to a
250 watt pgenerator,
which supplies alter-
nating current at a
pressure of 110 volts
and a frequency of
300 cycles when run-
ning at a speed of
3,000 r.p.m. Attached
to an extension of the
framework of the
motor alternator we
find a containing
chamber for the disc
discharger, the disc it-
self being mounted on
an extension of the
motor alternator
shaft. A suitable
combined starter and
regulator is furnished
| KW. WIRELESS TRANSMITTER (CLOSED), for the control of the
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set. The transformers
is of the closed mag-
netic circuit type, air-
cooled, and designed
to raise the pressure
from 110 wWoOlts to
approximately 5,700
volts (the pressure re-
quired for charging the
condenser bank).
Special air core pro-
tecting chokes safe-
guard the windings of
the transformer from
injurious induced ef-
fects fromm the high-
frequency circuits,

Six tubular con
densers aie wused in
the condenser bank.
These are constructed
of specially selected ;
glass tubes on which i1 KW. WIRELESS TRANSMITTER (OPEN).
has been deposited electrolytically a coating of copper, both inside and out. All of
these tubes are of the same dimensions, and are calculated to have the same capacity,
and in the unlikely event of a breakdown a new tube can be immediately substituted.
The condenser tubes are extremely strong from a mechanical point of view, and have
an ample margin of safety for any electrical stresses to which they may be subjected.

One additional condenser unit is furnished for the purpose of tuning the aerial
circuit to wave-lengths less than the natural period of that circuit, when the
minimum amount of inductance is included therein.

The disc discharger is of the insulated synchronous disc type mounted on an
extension of the alternator shaft, and carrying a number of studs bearing a direct
relation to the number of alternator poles, thus ensuring correct synchronisation ol
the spark frequency to the periodicity of the altermating current supply, and the
consequent production of a spark of good quality and even tone. The spark
frequency is 600 per second (twice the periodicity of the supply from the alternator).

The disc, as mentioned above, is enclosed in a casing formed on the body of the
machine, and carrying the stationary electrodes, which are suitably insulated. FPro-
vision is made for the adjustment of these electrodes to meet normal wear and to enable
the correct phase relationship with the alternating current supply to be obtained.

The transmitting jigger is of the independent primary and secondary circuit
type. The primary winding consists of a flat spiral of bare copper strip mounted on
a suitable framework by means.of ebonite insulating supports, connections being
made at various points on this spiral by means of substantial clip connectors, thus
enabling the amount of inductance included in the high-frequency primary circuit to
be varied to suit the required wave-length.

UNIVERSITY OF MICHIGAN
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The secondary inductance consists of a number of flat spiral units, the various
sections being connected up by means of flexible connectors stretching between one
unit and another. A sufficient amount of aerial tuning inductance is provided to
allow of the normal ship's aerial being tuned to the maximum wave-length without
the need of external inductance.

The primary is hinged to the body of the cabinet and placed in front of the
secondary winding, being fitted so as to swing outwards and allow of variation in the
magnetic coupling between the primary and secondary circuits,

The manipulating key consists of a standard Marconi type wireless telegraph
key, fitted with telephone short circuiting contacts on the back stops, serving to
protect the telephones from strong induced currents while transmitting, and rendering
it possible for the operator to listen
in for the communicating station
between intervals of transmission.

The accumulator batteries are
contained in a cupboard designed
to accommodate 30 special ship
type Bo-ampere hour cells. The -
arrangement of the cells in three
tiers, 10 cells per tier, is chosen,
as 1t allows of the cupboard being \
made of such dimensions as will . ;
allow of the same being secured v | S T
to the back or side of existing [
deck structures. I

Special care has been taken
to ensure a free circulation of air
through the cupboard. When
the cupboard is placed in a
sheltered position between the
decks it is usual to fit at the
top or side of the cupboard as ]
most convenient, a torpedo or —

other approved type of induced INTERIOR OF  CABINET
draught ventilator. SHOWN DIAGRAMMATICALLY

The electrical connection
between the accumulator battery and the battery charging switchboard situated
in the Marconi cabin is made by means of insulated cable, run in screwed
steel piping.

QOur illustrations will give readers an excellent idea of the general arrange-
ment of the set, whilst the diagram of connections on page 440 will sufficiently
explain the wiring. When the } kw. set is used on small vessels as the mam
installation, a receiver, of course, has to be fitted. This consists of one ol
the Marconi standard crystal receivers, having a range of reception covering all
wave-lengths between the approximate limits of 2ov and 2,500 metres.
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Digest of Wireless Literature

WIRELESS SIGNALS AND THE AURORA.

THE following letter, which appeared in our contemporary Nafure recently,
will be of interest both to operators and students generally,

“* Regarding the magnetic storm and the auroral display of June 17th, 1915,
*“ referred to by Professor Bamnard and Father A. L. Cortie (see Natwre, Vol. XCV.,,
“ PP. 450, 536, etc.), it may be of interest to place on record the following facts.
" Independent reports presented by Mr. Tulloch, the meteorological observer, and
*“ Mr. Henderson, the wireless operator, at Macquare Island, lat. 55° 5., each mention
*“ the Aurora Australis of that date as the most brilliant noted in periods of one year
“and two years respectively. It was also the only occasion in two years when it
"was absolutely impossible to receive signals from any other station—ewven the
" high-power plant at Awanui, near Auckland (New Zealand), which seldom failed
* to make itself heard.

“ Mr. Tulloch's reports for three days were as follows :—

“ ! Junme 16k, 9 p.m.—Barometer (corrected) 28 460 in., temperature 37'4° F.,
" wind NNN.W., force 5 (Beaufort scale), Fierce gales in moming ; fine clear night ;
*“ *slight auroral glow in south.

“* June 17th, 9 p.m.—Barometer 29 361 in., temperature 270° F., wind S.W., 7.
" * Snowstorms continued throughout the day : three inches of snow on the ground.
" * Squally S.W, winds and high seas. Barometer rising rapidly.

" * Brilliant red aurora. Looked something like a Japanese fan opening and
closing. Its centre or base was a little north of the zenith and spread out from
“*about ESE. to WN.W. The colours varied from bright green and purple to a
" * deep red round the edges. The display continued all the evening, and at 10 p.m.
* *it worked to the N.N.W., appearing to reach the northern horizon.

"+ June 18th, g p.m.—Barometer 2g°658 in., temperature 27°8° F., wind 5.W,, o.
" * Snowstorms throughout the day with fierce S.W. gales. Brilliant aurora visible
" between breaks in the clouds.’

* Mr. Henderson reports :—

“* June 16th, 8.40 p.m.—Very pale glow low down to the south.

"t June 17th, 5.30 {0 5.40 p.m.—Very vivid blanket form of aurora in the zenith,
" " then a large red bank to the north-east very low and close, and red to the north
" ' red fades and glow remains.

" * 10 p.m.—Streamers and blanket form, and ring to the west and north.

“*The " atmospherics'" heard in the wireless receiver varied in strength from
0 to 5 at intervals of about thirty minutes.

" * Jume 18th, g.20 p.m.—Sky nearly overcast, but bright glow visible overhead
‘** for a few minutes.’

“ Although the auroral and wireless data appear to lack correlation, it may
“ be of interest to note the circumstances under which the long and short waves
*“ (2,000 m. and 600 m.) from Awanui, near Auckland, were received at Macquarie
** Island
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" Of the six nights when both wave-lengths were recorded, the boo-metre wave
" was much the stronger; on three nights when the aurora was reported the longer
" wave-length was the stronger On the remaining night the longer wave was again
" the stronger, but the sky was overcast and the moon approaching the full. An
"" aurora, if there had been one, could scarcely have been seen in the circumstances.

“ (Signed) H. A, Huxrt
* (Commercial Meteorologist).
" Meteorological Bureau, Central Office,
" Melbourne, May z24th.”

A NEwW TUNGSTEN-MOLYBDENUM ALLOY SUBSTITUTE FOR PLATINUM.

In view of the importance of platinum in wireless telegraphy, readers will be
interested to hear that the discovery of a substitute was announced at a recent
meeting of the American Institute of Mining Engineers in New York, by Dr. Frank
Alfred Fahrenwald, of the Case School of Applied Science, Cleveland, Ohio. We
are indebted to the Electrical Experimenier for the following particulars,

To appreciate fully how far-reaching is this discovery one has but to consider
that platinum is now more than four times as costly as gold, being quoted early in
March at between £17 and {18 an cunce,

A substitute for platinum has now been found in alloys of tungsten and molyb-
denum. These metals have, of course, long been known and used, but it has not
hitherto been known how they could be made to resist oxidation.

Dr. Fahrenwald conducted experiments that led to the solution of this problem.
Tungsten and Molybdenum possess many characteristics in common. The former
melts at about 3,000 degrees C., the latter at 2 500 degrees C. They are practically
insoluble in any of the common acids, their tensile strength exceeds that of steel,
they can be drawn to finer threads than any other metals, while their specific gravity
is 70 per cent. greater than lead. In recent years tungsten has been replacing
platinum in the automobile industry. Their co-efficient of expansion is 30 per cent.
lower than that of platinum.

The serious objections to them were that they oxidised easily at a red heat and
that they would not readily solder with gold and its alloys. Moreover, the larger
wires were quite brittle. '

The present investigator discovered that tungsten and molybdenum emerged
from a bath of melten gold with a beautiful impervious coating.  This removed
the objection of corroding, but the metal was still as brittle as glass. Dr. Fahrenwald
then set to work to discover a way to overcome this, and tested at various tempera-
tures and under various high pressures many combinations of tungsten, gold, molyb-
denum and palladium. He also devised a special electric furnace giving 3,000 degrees
Centigrade. The inventor made tiny briquets of these blends by submitting finely
divided powder to a pressure of more than 300,000 pounds to the square inch. He
placed these in the furnace and treated them to temperatures ranging from 500
degrees to 2,800 degrees C.—the highest temperature ever used in treating a metal
—for periods of from one minute to one hour, and hammered them while hot.

The best results were obtained with pure tungsten molybdenum, heated to 2, 300
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degrees C., for one minute, the crystals being fine and the ingot quite homogeneous.
These were forged without difficulty. An alloy of tungsten and molybdenum half
and half was produced in wrought form that gave excellent results.

Dr. Fahrenwald summed up the work by saying :—" Except in two respects,
"* pure ductile tungsten and, to a lesser degree,molybdenum, meet all of the specifica-
“* tions of a practical substitute for platinum and its alloys. These two defects are
"" its ease of oxidation and the difficulty with which it can be soldered, and they have
* been overcome by coating with a precious metal or alloy, the resulting material
" being in many ways far superior to platinum or its alloys.”

Tungsten and molybdenum are not nearly so expensive as platinum. The
former was quoted in December at £600 a ton for 60 per cent. ore. [t is now even
higher. Molybdenum ore, which was {150 a ton before the war, was quoted in
February at [720. These metals are necessary to the making of high speed tool
steel, as they prevent it from losing its temper even when red hot. They are also
in great demand by makers of artillery and ammunition. Prospectors are hungrily
seeking deposits of tungsten ore. The world's largest deposit of molybdenum is
said to be located at Catherine Hill, in Hancock County, Me.

L] L] L] L] L -

HiGH SPARK FREQUENCY IN RADIO-TELEGRAPHY.

An article in a recent number of the Electrical Experimenter by P. G. M. Clute
contains some interesting details regarding high spark frequency.

It is certainly remarkable, says the writer, in the light of recent researches to

increase the working range of radio-telegraphy that so little attention has been paid

to the advantage of high spark frequency. One apparent cause of this neglect is

" the unfounded, though widespread, belief that the newer and recent types of high-

resistance telephones such as are generally employed do not exhibit any great

" change of sensitiveness with variations
o in the frequency.

2 A great number of scientific ob-

8000 servers, among whom are Wein and Lord

Rayleigh, have noted that the telephone

g is more sensitive for high than for low

frequencies.

6000 = With these investigations in mind,

Yoo = = the U.S. Bureau of 5tandards has

carried out a similar investigation on

2005 telephones of the type now used in

radio-telegraphy. For the purpose a

1000 pair of head telephones of about

Boo-ohms resistance was taken. The

2000 Bureau has a set of dynamos in its

laboratory ranging in frequency from

igoo fio—goo cycles per second and giving

nearly pure sine waves, as free from

o - overtones as possible. A current of

e MY M0 a0 MW &0 oo - .
C¥ries AR SreonD from 8o to 100 milli-ampéres was
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measured on a very sensitive hot-wire instrument and was then shunted
through non-inductive shunts so as to cause sufficiently small fall of potential
over a slide wire of known resistance ; from this the requisite EM.F. to just
produce an audible sound in the telephone was taken.

Curve 1 gives the graphical representation of these results, and it will be seen
that between bo to goo cycles the change in volt sensitiveness is over one thousand
times.

If we consider these results in their bearing on radio-telegraphy, it appears that
by increasing the spark frequency at the sending station we can increase many
hundred times the effective sensitiveness of the receiving station. An additional
advantage is pointed out in utilising a high-pitched musical spark, in that the ear
picks out such signals with ease in the midst of ordinary interference and atmospheric
disturbances.

Another distinct advantage is gained by spreading a given amount of energy
over several sparks instead of concentrating it into one, in that the potential diffe-
rences are reduced, resulting in a reduction of condenser losses, which in the average
radio station amount to a considerable part of the total power.

O OO0 000000000000

Oh ! that Aerial !
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** THERE 1T GOES AGAIN, BILL."
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NoTtEs oN CRYSTAL RECEIVERS,

AN operator coming for the first time to a crystal receiver, after experience with
the magnetic detector and multiple tuner, will find many points of difference, and
many little practical details to be studied before he is able to get the best out of the
instrument. He will realise that he is now confronted with a receiver in which
the adjustment of the detector, as well as of the tuner, requires his careful attention
when best results are to be obtained. Directly he comes on watch the operator
should adjust the crystal of his receiver to the greatest sensitiveness, using for this
purpose the testing buzzer. The buzzer itself must always be kept in good order,
and is in its most useful condition when it gives a clean, musical note. With the
carborundum detector (that most usually fitted in crystal receivers) the setting of
the crystal itself is a comparatively easy matter. The steel plate which presses
against the crystal should be adjusted so that the pressure is firm but not too hard,
or the brittle carborundum will be likely to break off. He should next see that
the battery is in circuit, and then with the buzzer-key depressed the slider of the
potentiometer should be varied until the best signals are heard. Care must be
taken that the buzzer signals are not too loud, otherwise it will be difficult to ascertain
the point of best adjustment. It is as well occasionally to move. the crystal slightly
in its holder, the buzzer key being depressed meanwhile, as in some positions better
signals are obtained than in others. This must be done with great care as carborundum
is extremely brittle, and many crystals have been spoiled by careless handling.

Another important fact with which the operator is faced is that there is no
*“ std-bi " position of the kind that is obtained with the multiple tuner and magnetic
detector. The crystal, being a * potential " detector, must needs be placed in a
¢eparate circuit in which the pressure has been stepped up, and not in series with
the aerial, so that the * std-bi " position of a crystal receiver is really a * tune "
position with very tight fixed coupling, but no intermediate circuit. This'is important
to remember, as the " billi " condenser must be adjusted for best results on ** std-bi *
as well as on " tune.” |

It will be noticed that much looser coupling is obtainable with the crystal receiver,
with a consequent increase in the sharpness of tuning. This valuable feature should
be used to the full for eliminating and reducing interference.
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“Synchronous Signalling 1n
Navigation

A sTUDY of the causes of shipwreck immediately reveals the fact that the
great majority of these disasters owe their origin to fog and the difficulties of naviga-
tion occasioned thereby. Any contribution to the science of signalling which may
serve to reduce the risks of the mariner who has the misfortune to encounter these
adverse atmospheric conditions will therefore be welcomed by all interested in
navigation. The purpose of Professor Joly's book is to explain a system of his
own devising by which the difference in speed of propagation between sound, light
and wireless signals is turned to use for the estimation of position of a ship at sea.

The discovery of a speed of propagation of sound signals dates from 1827,
when Colladon and Sturm carried out experiments on the Lake of Geneva. Students
of physics will be familiar with these experiments, which consisted in transmitting
from a boat moored on the lake simultaneous light and sound signals to an observer
m a second boat at a distance. The sound signals were transmitted from a sub-
merged bell suspended from the first boat, and the light signals by the ignition of
a charge of gunpowder, the ignition apparatus and the hammer of the bell being
mechanically connected. By observing the interval elapsing between the flash and
arrival of the sound of the bell through the water, a determination of the speed of
sound transmission in water became possible. In experiments over comparatively
short distances such as were here dealt with, the time taken for the light flash to
travel between the two boats is quite negligible. The interval of time elapsing
between the sight of the flash and the reception of the sound signal gives an accurate
indication of the speed with which sound travels in water—namely, 4,700 feet
per second.

Sound in air, however, travels at a much slower speed, the distance traversed
in one second being but 1,100 feet, If now a signal station on the shore be made to
send out two simultaneously emitted signals, one, say, in air and the other in water,
a ship off the coast receiving these signals can determine her distance from the
station by noticing the interval or lag between the arrival of the faster-moving
signal and the slower-moving signal. The accuracy with which the distance is
determined will, of course, depend upon the observer and the methods he adopts
for including the time interval between the signals. Experience at races has shown
that it is possible to make time estimations with an error not greater than a fifth
of a second, so that by observing the time lag of the slower signal (when dealing
with signals in air and signals in water) the observer would be able to estimate
his distance within a few hundred feet. Howewver, the transmission of aerially-
borne sound signals in fog is erratic and unreliable, and the use of submarine sound
signals and wireless would be far more practicable. With this combination we are
able to estimate distance within 1,000 feet, the larger margin of error being due to

* Synchronous Signalling in Navigation, by J. Joly, M.A,, D.Sc., F RS, (London: T. Fisher Unwin,
Ltd. a5 6d. net))
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the smaller time lag between the submarine signal and wireless compared with the
aerially-borne sound signal and the under-water signal.

Of course, the success of a system such as this depends largely upon the accuracy
of timing by the observing officer. A chronograph is an easily operated instrument,
and the interval between the receipt of signals may be timed, just as we time the
interval between the arrival of the competitors in a race. A source of error which
will occur to many readers is that due to the * personal equation " ; this, however,
is«not so great as would appear. Writing on this point, Professor Joly says: * It
" is important to note that the degree of accuracy attainable in the readings is
‘“ enhanced by the fact that the errors of * personal equation ' must be all of the
" one sign and hence tend to cancel in the successive observations which go to each
‘“* determination. The observer necessarily in every case first hears the signal
“ and then makes the record. The delay (which constitutes the personal equation)
* between receipt of the signal and the making of the record tends to be the same
“ for the receipt of the faster and slow-moving signals. But it is the difference
*in time between the record of the one and the other which matters. Hence the
** error is more or less eliminated.”

The need for a chronograph may be eliminated by a system of sending
out the faster of the two signals at such accurately timed intervals as will allow
them to take the place of the time-measuring instruments on board ship. Thus if
we arrange to emit thirty successive repetitions of the faster signals timed to intervals
of one second, the arrival of the slower-moving signals can be timed by noticing
how many of the " second " signals have been received beforehand.

An advantage of Professor Joly's system is that not only can the distance
from a given point be ascertained, but also its bearing. For this latter purpose it
is necessary to make at least two observations. Quoting Professor Joly again:
** In this case the sailor draws a line on a piece of paper representing his own course.
** He places a mark on the line representing his position when he heard the signal,
‘“and from this point he describes a circle to the radius of five miles or whatever
“ the distance was. He now awaits another signal. When it comes he gets a new
" dlistance —four miles—and he makes a second mark on the line at a distance
“ from the first mark corresponding to his run in the interval between the signals,
‘“ and, always to the same scale of distance, he stnkes from the second point a circle
" to the radius of four miles. This circle in general intercepts the first circle at
" two points. The signal station is at one or other of these two points.” In nine
cases out of ten the problem is completely solved by this information, but if neces-
sary a third observation will determine at which of these points the station is
situated.

One section of the volume is devoted to the consideration of how collisions may
be avoided, and here the author describes an instrument of his devising which he
calls a Collision Predictor. This is really a calculator with scales (to be set in
accordance with the observations) which shows at once whether collision is likely
to occur, and if so the direction in which it 1s threatened.

The whole system of synchronous signalling as elaborated and described by
Professor Joly is most ingenious and interesting, but the extent to which it will
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compete with the purely " Wireless "' Direction Finder invented by Bellini il
Tosi and perfected by the Marconi Company is open to question. Those who are
acquainted with the latter invention will be aware that it can be used for ascertaining
distance as well as direction by means of two observations and simple tnangulation.
It also has the advantage that but one set of signals is required and these necd
not be timed in any way. As this is not the place for the discussion of the relative
merits of the two systems, we will leave readers to make the interesting comparisons
for themselves.

The whole volume is most readably written, and the author is to be congratu-
lated upon his lucid and full explanations of the various points which have to be
considered. We are surprised that Professor Joly is apparently in ignorance of
what has been done in purely * wireless ' direction finding, for he says on page 3o.
" hitherto, when sights of the coast were not available, fo soundings alone could
" the mariner turn for help when the safety of his ship required the determination
*“ of his position on the chart." (The italics are ours.)

In view of the author’s extensive acquaintance with the subject, one would not
expect to find, as is frequently the case, the misuse of the word " knot "' in such
phrases as " a distance of four knots.” A " knot " is not a distance but a measure
of speed meaning a nautical mile per hour, so that the statement " distance of four
" knots "’ means a distance of four nautical miles per hour !

The book is excellently produced and can be recommended to all who are
interested in the problems of navigation and the lessening of the dangers to which
the mariner is exposed.

T EEE T G EE O EESGEE GEGE
Edification Section

CoxpucTED BY OUur IRRESPONSIBLE EXPERT.

Now, what about you amateurs and all the stufi you read. [Y'you merely read
the funny parts and slowly run to seed ? Or do you study theory in the way you
ought to do, preparing for the happy time when peace is really true 7 Don’t think
that when the war is o'er and amateurs are free that you can bring your aerial out
and tie it to a tree, performing all the fancy tricks that you were wont to play belore
the Government arrived to take the gear away. Oh, no, that's not the kind of thing
the future has in store, so don't let idle thoughts like that delude you any more !
The Government will say to you : ™ Look here, my dear young man. If you want to
fix your wireless now according to this plan, you've just to let us see vou know how
all the circuits run or else ther'll be an end to such as you who want the fun.  Then
vou'll go into an office right in front of lots of nobs who'll elicit information from
between your frantic sobs while you tell them blushing crimson that you haven't
Bangay's Book and at Hawkhead's splendid treatise you just hadn’t time to look.
So contemplate with humbleness the error of your ways and think how application
is the only thing that pays.



Wirelessfelegraphy

RADIO-TELEGRAPHY AT EVERY TURN.

WE have on many occasions referred to the fact that Wireless Telegraphy
nowadays enters into so many spheres of operation, that there are few matters of
public importance without a wireless side to them. It might have been thought
that the buming question of Ireland, a political sore that has been kept open for all
these weary years and which seemed lately in a fair way to be healed, would not
be concermed with this ubiquitous science. Yet when we read the memorandum
recently sent to Members of Parliament by the Navy League, we find the following
sentence, which contains the gist of their * wamning "' :

“ Whatever sea power protects Ireland, a country that can never be inde-
“ pendent of the strongest sea power in Europe, must control the telegraphs, the
* telephone system, the wireless system, the heliographs and semaphores, the
* petrol and the heavy oil fuel required by submarines.”

We recently saw how, during the Sinn Fein rebellion, the insurgents took full
advantage of the facilities afforded by radio-telegraphy, and issued their proclama-
tion of an Irish Republic to the world through that medium. The picture, we
believe an entirely fancy one, drawn by the Navy League of a possible hostile
Ireland, acting in conjunction with a foreign enemy and in full possession of the
wireless installations, constitutes a forecast of what must never be allowed to even-
tuate. Clifden, at present the most important commercial wireless long-distance
station of supreme importance for handling United States trathe, would be a potent
instrument of evil in the event of its falling under the control of enemy hands.
Of course, the Navy League is not altogether the purely non-political body which it
professes to be, and its manifesto is largely an excursion into the realms of fancy.
But the fact that, in dealing with the subject, it finds itself obliged to give a pro-
minent place to the consideration of wireless, constitutes a fresh tribute to the
importance which radio-telegraphy plays in everv department of modern national life.

L] L L ® % L
WIRELESS IDIRECTION OF ARTILLERY.

One of the. most interesting developments in the awakening of our British Bryn-

hildr by the Siegiried of War is the issue of cinematograph films calculated to arouse
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popular interest and sympathy in the doings of the British forces on land and at
sea. One of the most significant of those recently issued shows some of the great
British guns in action with their fire directed by wireless from aeroplanes. In THE
WIRELESS WORLD we have often described the process, and here we have it pictorially
illustrated. An observer sends a radio message for fire to be opened, this is then
transmitted by telephone to the battery, and the guns begin to speak. The observer

Phaoto by] [ News paper Hlustraiions
A FEENCH WIRELESS SECTION AT A BRITISH POST.

notices perhaps that the range has not been correctly calculated ; sends fresh
messages to put the matter straight ; elevations are altered, until the shells fall
true on the German position, and the observer congratulates the gunners with his
wireless “ O.K.” But what a difference it would have made in neutral countries
if only we had started earlier | A correspondent writing from Zurich the other day
saw a Swiss audience so0 enthused by British films of this description that the manager
of the cinematograph establishment felt himself obliged to allay the demonstration
by substituting others for the more exciting rolls, which he had intended to put on,
illustrating some of the exploits of the British Navy.
E & & - L] L]
NAVAL AIRMEN ASHORE.

We print two pictures, on the following page, illustrating scenes ** somewhere

“in England."” Under official guidance we learn the advisability of leaving
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much to the imagination, and our
readers can fll in the locality at
their pleasure. The Royal Naval
Air Service, as its name i1mplies,
forms a branch of the British
Navy, although much of its work is
done on terra firma. Of our two

pictures, the one below depicts

two operators hard at work listening
to the messages conveyed to them
through the medium of the aeral,
one of whose masts stands at the end
of the meadow. The same " crew ™
forms the subject of the top picture on
this page: here, however, they are
grouped at the bottom of one of
the masts which they themselves
have erected. Readers will notice
that the complement carried by this
British cruiser on dry ground consists
of two operators and a motor dnver.
* Jack " ashore 15 as easily and
unmistakably a seaman as " Jack "

|SEPTEMBER,

Fhoto byl .. T. Banderson,

Phofo by

|F. T. Sandgriomn,
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afloat, and the rollicking spirit of the sea which he carries about with him wherever
he goes constitutes one of his most attractive characteristics.
L *® ¥ ® - L

AN ADVERTISING BLUFF.

A great deal more attention than the occasion warranted was attracted by the
voyage of the German submarine Dewtschland to the United States. As pointed
out at the time, the crossing of the Atlantic had been effected by a number of British
submarines many months previously. However, our German imitator got through,
although as yet we do not know with certainty by what method. Some say that
it was with the assistance and under the convoy of a falsely styled * neutral "
supply ship ; others that she did it fairly * on her own.” However that may be,
she got there ; and one of the first things that the Captain did on his arrival was to
refuse to seal his wireless apparatus in accordance with the United States regula-
tions. The authorities at Washington, rather hastily from our point of view, recog-
nised her status as that of a merchantman, and she has thus been enabled to make
a prolonged stay: with the result that a fortnight after her arrival the United States
authorities  insisted '
upon the sealing of
the wireless, and sent
a radio inspector to
superintend the opera- !
tion. The German '
Commander will find
his return journey less
easy than his outward.
All sorts of dramatic
deviceswereattempted
in order to create
mystification as to the
start. The USA.
authorities, not un-
naturally suspicious of
(rerman wviolations of
neutrality, refused
to permit the captain
to send wireless mes-
sages to Berlin via the
Tuckertonstation. The
Kaiser, therefore, who
15 said to have received
by wireless the report
of her arrival, will
have to * possess his

. . i i Photo by] [Totical.
soul in patience ™ till %

she arrives — or is THE GERMAN COMMERCIAL SUBMARINE * DEUTSCHLAKD

" reported lost." LYING IN HARBOUR AT BALTIMORE.
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War Notes

Nox long ago the Press came out with an announcement to the effect that the
Dutch General Headquarters Staff had issued a long communigué stating that the
Army of Holland is now thoroughly prepared and equipped for any
Duich Field possible war, We do not know, of course, whether there may have been
Wireless. any political idea in the issue to the public of those documents, but it
certainly possessed interest from manv points of view. From that of
radio-telegraphy, we may note that amongst the important items specifically referred
to is the organisation and formulation of automobile stations for wireless.
E L L] ¥ L L]
We were rather amused to read a number of notes published a short while
ago by the well-known sportsman Mr. F. G, Aflalo. This well-known writer, after
talking on the various ' Wireless Wamings " which he had received
Sport and in the course of his voyages during the present war, gives a list of
Travel. the number of his old sea "* Homes from Home "’ which have suffered
destruction at the hands of the German Sea Wolves. They number
four, and Mr. Aflalo is at considerable pains to explain that it would
be very unfair to look upon him as a ™ Jonah."” To quote his own words, " I am
“not, exactly|"”
* * * L * »

A recent description of "' A Battle Cruiser’s rigging loft * is mainly devoted to

an enumeration of the rigging which no longer finds a place on our men-of-war.

The only ** top hamper ** which has been added (instead of subtracted)

Warship since Nelson's day consists of the wireless aerial, which is thus dealt

Aerials. with by the writer: " The web of steel which catches the pulses

“of the wireless current needs careful fixing and tending by the

" rigger, though its insulation and use is controlled by the electrician. . . . The

" platiorm, which forms at once a look-out and the station for the searchlights, is

“* fixed at the top of a steel rod, above which a few more yards of steel lifts the wireless
" web well clear of the ship.”

| L L] | L L]

It is very easy to make allegations, which, when investigated, prove to be
totally unfounded in fact. It will be remembered that in” the summer of 1914
a mutiny on a small scale occurred at Singapore, and a British
journal published the statement to the effect that a prisoner in a
detention camp there had been proved by the court to have a wire-
less installation in his bungalow and was sentenced to a term of imprisonment
after the war for breaking parole. The newspaper added that this traitorous
prisoner was asked to dinner by the Governor of the Colony. Sir Arthur Young,
the official in guestion, instituted an enquiry, and was able to report that no
prisoner was convicted or even tried by the court for having in his possession a
wireless installation ; no prisoner had broken his parole, and none had been " invited
to Government House to dinner or any other meal.” We wonder how much
unnecessary trouble and expense was expended in disproving this baseless assertion.

Baseless
Allegations.



The Wireless Stations of Australasia

(FROM OUR AUSTRALIAN CORRESPONDENT.)

HavING dealt in a previous number with the history of wireless telegraphy in
Australasia, we think it will not be without interest to describe some of the radio-
telegraph stations in that part of the world, thus supplementing the information
already given.

The wireless telegraph stations in Australia, New Zealand, and surrounding
islands are for the most part substantially low or medium power stations designed
for ship and shore communication. Although those at present in existence have
all been established in recent years, some time before the establishment of per-
manent stations was undertaken, two Marcon stations were erected for demonstra-
tion purposes, one at Point Lonsdale, near Melbourne, and close to the entrance
to Port Phillip, the other near Devonport, on the northern coast of Tasmania.
These stations were erected by the Marconi Company and will always be remem-
bered as the earliest stations to work in that part of the world. Development,
however, was not rapid and those stations remained unused for several years.
For the information of the technical reader, we may say that they consisted of an
earlier type of Marconi 1} kilowatt station, and their main features included a
Campbell 6-h.p. oil-engine, driving a 1} kilowatt a.c. generator, which supplied
current at 60 cycles frequency to an oil-cooled transformer. A bank of Poldhu-
type condensers was charged from the secondary circuit of the transformer : the

THE MAST AND AERIALS OF THE WIRELESS
TELEGRAPH STATION AT BRISBANE, QUEENSLAND.
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condensers discharged across a fixed spark gap through the primary of an oil-
immersed oscillation transformer, the secondary of which was connected to the
aerial, and to earth. The receiving apparatus included a Marconi coherer
receiver and a Marconi magnetic detector. The aerials were slung between
two masts at a height of about 180 ft. above the ground. The apparatus used was
British-made throughout. :

For many vears the masts at Point Lonsdale formed a landmark for mariners
entering Port Phillip, and the fact of their disappearance in the year 1912 was
immediately noted by captains of Australian ships.

Both stations have now been removed, and no better tribute could be paid to
British workmanship than exists in the fact that—after standing idle and unattended
for several years—this apparatus was found in excellent condition, and some of it is
actually in use at the present day at two stations within the tropics.

Before the year 1910, wireless communication in Australasia was practically
confined to H.M. warships. An occasional mail steamer arrived with a Marconi
equipment, but the P. & O. and Orient Lines initiated its application to regular
trading vessels in 1910 and 1g1r. At that time there were no shore stations for com-
municating with ships, but the Marconi Company arranged a regular service of
watches for vessels lyving in port to provide communication with vessels approaching
and leaving the Aus-
trahan coast. This
proved so successful
that ships lying at
Circular Quay in Syd-
ney exchanged mes-
sages with vessels out
in the Australian
Bight, over 800 miles
distant, Numerouns
othcial and  private
I'l'l'."?‘:‘-il!.:!.‘.‘i woere re-
ceived in this way at
the several ports and
handed in at the local
telegraph offices for
transmission to their
destination.

The first commer-
clal shore  stations
were erected in the Fip
Islands by the Marconi
Company. These com-
prised a five-kilowatt
plant at Suva and 1!-

GENERAL VIEW OF THE ANTENNA AT THE MELBOURNE kilowatt stations at
RADIO STATION TAKEN FROM THE SORTH-SORTH-FAST. l.abaza and Tavn
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respectively : they were
opened for traffic in
1911r. Shortly after-
wards a small tempo-
rary station for com-
munication with ships
at sea was erected at
the Hotel Australia,
in Sydney, and a simi-
lar temporary station
on the General Post
Office in Wellington.
From that time
steady progress was
made up to the out-
break of the great
world war, when there
were seventeen low
power and two me-
dium power stations

in Austraha, two low VIEW OF MELBOURNE WIRELESS STATION
power and two medium AERIALS TAKEN FROM THE WEST.

power stations in New

Zealand, and low power stations in Fiji, at Chatham and Macquarie Islands, and in
British New Guinea. In Australia, stations for ship-to-shore communication exist in
the vicinity of the chief port of each State—viz., Melbourne, Sydney, Perth, Adelaide,
Brisbane, and Hobart, and intermediate stations are in operation at other points round
the coast of the island continent. Thesestations haveanormal range of 300to 450miles.

The New Zealand stations are situated at Awanui, near Doubtless Bay, in the
extreme north, at Awarua, near Invercargill, in the extreme south, on the Post
Office  Building at Auckland, and on Tinakori Hills near Wellington. This system
will probably be supplemented in the near future by the erection of low power stations
at important points, such as Hawkes Bay, Christchurch (or Lyttelton), and West-
port. The New Zealand low power stations possess slightly less power than the
Australian stations, and their normal daylight range for communicating with ships
1s about 300 miles.

In addition to its chain of coastal stations the Australian Government has
opened stations at Port Moresby in New Guinea and at Thursday Island. The
New Zealand Government also operates the small station on Chatham Island, and
until the present vear both Governments operated conjointly the station on
Macquarie Island, which was orginally erected by the Mawson Antarctic Expe-
dition. All these stations are chiefly designed and used for communication with
ships at sea at distances up to 450 miles.

The medium power stations, however, have greater ranges available for special
work, but this was seldom made use of in normal times. When working at full
power direct communication can be maintained hetween Svidney and Awanui (N.Z.),

Original from
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but these stations are not equipped for high-speed working and consequently could
not exchange heavy traffic. Commercial traffic was only passed between them at
the Christmas and New Year seasons, when the Governments made a feature of the
public exchange of greetings between residents of the two countries.

Commercial traffic is exchanged between Australia and New Guinea via Towns-
ville, Thursday Island, and Port Moresby. This traffic is steadily increasing, and
will probably lead to the use of automatic transmitting and receiving apparatus
in the near future.

An interesting feature of wireless communication in Australasia is the exception
ally long range of communication obtainable during the hours of darkness. Merchant
ships and low power shore stations communicate frequently at distances over two
thousand miles, and distances of 1,500 miles are commonplace occurrences. This
fact, which is entirely due to natural and not to human agency, leads to a certain
amount of friendly rivalry between operators and others responsible for the various
stations ; it also tends to give the layman an erroneous idea that communication
over long distances can be '* maintained by low power stations. For an explana-
tion of this phenomenon we must await the compilation of much more data than is
yet available, and a
more complete investi-
gation of long distance
transmission  pheno-
mena.

Prior to August,
1914, much Teutonic
energy was devoted
to the erection of
wireless  telegraphic
stations in the late
German  possessions
in the Pacific Ocean.
Long-range  stations
were erected in Ger-
man Samoa, Caroline
Islands, and New
Guinea, all of which
have since been cap-
tured by the Australian
and New Zealand
forces.

Not the least
among the wireless
developments in and
around  Australasia
was the establishment

Phain by Hall & Co,. Syadn vy

EXHIBITION OF WIRELESS TELEGRAPH APPARATUs aT  ©f a station on the
THE TRADE FAIR HELD AT SYDNEY IN OCTOBER, IGI5 Antarctic continent by
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VIEW OF LOWER PORTION OF ANTENNA AT MEL-
BOURNE WIRELESS STATION TAKEN FROM THE EAST.

Sir Douglas Mawson’s expedition in 1g1z. This station, which was erected and
manned by Australians who had been trained by the Australian Wireless Company,
provided a link between the marconed explorers and the outer world for more than
twelve months. Through it the adventures of Mawson and his comrades were
made known to the world, the explorers received news of outside happenings
almost daily through the long winter of darkness, and published a small journal
entitled The Blizzard. The party also made regular meteorological observations
which were transmitted daily to Australia and New Zealand. These wireless
reports from the land of ice proved most valuable to the meteorologists of both
countries. A startling illustration of the connection between Antarctic and
Australian weather conditions was provided when on the day following a severe
gale with heavy rains in New South Wales the newspapers published a message from
Dr. Mawson in which he asked how Australians had enjoyed the rough weather he
had * sent up.” '

All wireless land stations in Australasia are Government-owned. In Australia
they are controlled by the Department of the Navy under the direction of Engineer-
Lieutenant F. G. Cresswell. The New Zealand stations are controlled by the Post
and Telegraph Department, and are chiefly superintended by Mr. T. Buckley, Chief
Electrician for that Department. In Fiji the Superintendent of Telegraphs, Mr.
C. C. F. Monckton, looks after the wireless service as well as the inland telegraph
and telephone systems. These departments work in close co-operation with
Amalgamated Wireless (Australasia), Limited, which owns the patent rights of the
leading systems, operates all merchant ship stations, and manufactures wireless
telegraphic apparatus for all purposes.
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Compulsory Wireless

THE following appeared in the London Gazette under the date of July 28th,
1h:

“ After regulation 37A* the following regulation shall be inserted :

" 37B (1) Every British ship of three thousand tons gross tonnage or upwards,

" in respect of which a licence to instal wireless telegraph apparatus has been granted

by the Postmaster-General, and which puts to sea from a port in the United

" Kingdom after a date to be specified in such a licence, shall be provided with a

" wireless telegraph installation, and shall maintain a wireless telegraph service,
“*and shall be provided with a certified operator, together with ﬂl.lll’ilbh accom-
" modation for the apparatus and operator :

* Provided that where a licence has been granted in respect of a ship before
“ the making of this regulation, this obligation shall apply as if the twenty-first
-::'L-an;-.r of August, nineteen hundred and sixteen, were the date specified in the
" hcence.

" (2) Application to the Postmaster-General in a form prescnbed by him for

" such a licence shall, unless a licence has before the making of this regulation been
" granted in respect of the ship, be made :

" (A) In the case of a ship of such tonnage as aforesaid, registered in the United
I{lngdnm by the owner thereof on or before the twenty-first day of August,
" nineteen hundred and sixteen ; and

“(B) In the case of a British ship of such tonnage as aforesaid, registered
" elsewhere than in the United Kingdom, by the master of the ship within two
days from the arrival of the ship in the United Kingdom next after the making
“ of ﬂ'lJ.S regulation.

" (3) The Postmaster-General shall, as and when wireless telegraph apparatus

"“and the service of operators become available for the purpose, cause licences to
" be issued in respect of such ship as in the opinion of the Admiralty should in the
“ national interests be fitted with such apparatus, and the licences shall specify

" the date as from which the carrying of such apparatus under this regulation is

to be compulsory, the character of the apparatus, and the qualifications of the
operator.

" (4) The Postmaster-General may
“(A) Extend the time mentioned in the licence as the time within which anv

* apparatus is to be provided ; and

“(B) Exempt any ship from the obligations imposed by this regulation.
“(5) If the provisions of this regulation or the terms of any licence granted

" thereunder are not complied with in the case of any ship, the master or owner
" of the ship shall be guilty of a summary offence against these regulations, and if
" any master or owner fails to make an application in accordance with this regulation

h& shall be guilty of a summary offence against these regulations, and in either
" case if the ship is at anv time subsequently found at a port of or within the terri-
mna] waters adjoining the United Kingdom the ship may be seized and detained.

“ (6) In this regulation expressions have the same meaning as in the Merchant

* Shipping Acts, 1804 to 1914."

The above regulation expresses in official language the fact that the owners of

every vessel of 3,000 tons or over registered at a British port in the United Kingdom
must take out a licence for a wireless installation before August 21st, 1916, irrespective

* A regulation providing that every British vessel of 500 tons burden or over shall be furnished with

suitable hand Aags for signalling by dav, and efficient flash-lamps to carry hree miles in clear weather for
signalling by night,
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of whether it carries passengers or not. Moreover, the owners of any British vessel
of other registration must apply for such a licence within two days of its arrival at
a port in the United Kingdom. In order to meet the possibility that there might
not be enough apparatus and operators to go round if all vessels at present unprovided
were to be fitted at once, it will be seen that Clause 3 provides that the Admiralty
should specify at what date vessels are to be fitted and that the dates so specified
are to be inserted on the licences granted by the Postmaster-General. The latter
has also the option of extending the time, or even of granting total exemption.

The ** Safety of Life at Sea Convention " of 1912, to which the British Govern-
ment gave their adhesion, has already embaodied official recognition of the importance
of wireless to ships at sea. A vast increase in the number of mercantile vessels
equipped and in the shore stations opened for their bencfit was the immediate result
of its adoption. But up to the time of the outbreak of war it had not been found
possible to carry out its provisions entirely, especially with regard to freight steamers,
and it has been left for the stress of war to emphasise the equal necessity for freight
stearmners as well as passenger steamers to carry this all-important safeguarding
equipment. Our enemies are straining every effort to prevent foodstuffs, supplies
and other stores from reaching our island, and it is their action that has resulted in
the British Government following the lead set them some time ago not only by the
United States of America, but also by quite small republics like Uruguay.

O eI 2E AU

An Automatic Electric Generating Plant for
Emergency Use

MEessrs. R. A. Lister & Co., LTD., of 47 Victoria Street, Westminster, have just
placed on the market a highly interesting emergency generator with auxiliary appa-
ratus under the title of the ** SOS type, Lister-Bruston Patent Automatic Electric
" Generating Plant,” for use on board ship to supply current to the wireless and other
apparatus when the ship's main dynamos are out of action. This plant contains a
number of ingenious and useful features, some of which are the following :

(1) The auxiliary plant starts immediately the main supply fails.

(2) The plant is so designed that immediately the voltage of the ship’s main supply
falls below a predetermined point, the plant automatically starts up. On
the other hand, the plant may be started by the operator or any other autho-
rised person by pressing the push.

(3) It is self-regulating, adjusting itself to the load and maintaining a constant
voltage.

{4} To ensure that the auxiliary plant is always kept in good working order, it is
arranged that it shall automatically start up and stop at any predetermined
time daily.

{5) Provision is made on the switchboard for charging in cells which may be required
in eonnection with the apparatus.

For further particulars readers should apply to Messrs., Lister, at the abuve-
named address.
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WiLL the Secretaries of all amateur societies which have not been suspended
owing to the present war kindly forward full particulars of their societies to the
Editor, in order that suitable notice may be inserted in the 1917 edition of the
Year Book of Wireless Telegraphy and Telephony 7

The vagaries of public opinion are really remarkable! When Nature does
not seem to be following her usual course all sorts of ** explanations "' are offered
by those who know least about the subject. Thus, when the Marconi wireless
station was established at Brow Head, the very wet summer season of that year
was ascribed to the disturbance in the atmosphere caused by the emission of
the ether waves. The latest assertion on these lines is that the bad weather of
the current year is due to the altered direction of the Gulf Stream, which, it 15 now
reported by captains, has turmed westward.

L ] ® L L *® L

We would call the attention of our readers to the notice which appears on our
contents page to the effect that many of the original drawings from which the illus-
trations in this and back numbers of our magazine are reproduced are for sale.
We have been approached by several readers as to whether these drawings are
available. Most of them are for sale, and if any reader desires one or more we
shall be pleased to let him have any that are available.

L] L ] L] L] L] L]

Our readers will recollect that, a year or two ago, a wireless installation was
erected at St. Kilda, the lonely Atlantic island which lies many miles to the west of
the Hebrides. Thus by this up-to-date method of communication the inhabitants
of the island, who number seventy, have been receiving a constant supply of war
news. It is interesting to note that there have been during the past year two births
and threc marmages in the island.

L L] L] L L] L

We are glad to notice that, unless cause to the contrary be shown before
October 14th next, the Anglo-German Wireless Syndicate is to be struck off the
Register of Joint Stock Companies. The sooner all trace of any enemy influence is
climinated in this country the better.

. - ™ . . . :

Among the members of the United British Industries Association we find the
names of Marconi’s Wireless Telegraph Company, Limited, and the Marconi Inter-
national Marine Communication Co., Ltd. The Association has been formed amongst
business concerns, in order that they may combine on a national basis to meet the
competition of other countries after the war.



cMNaritime Wireless
LS gof

LoNG-DISTANCE RECORDS.

Two further instances of long-distance records have recently been reported
from the Pacific Ocean. The s.s, China, belonging to the China Mail Steamship
Company, was in communication with the Marconi station at Hillcrest, California,
from the day she left San Francisco until she was 2,800 miles away from that port.
A similar occurrence was recorded by the steamship J. 4. Moffel# retuming from
the Orient to San Francisco. At 2,600 miles from that port, the night operator
at Hillcrest picked her up. It is interesting to notice that both steamers are equipped
with the new Marconi quenched-gap sets,

* . " . - "

A DiIsSASTER TO THE " RoANOEKE."

A sad tragedy of the sea recently and dramatically came to light. One moming
a small ship’s boat armved at San Lws Obispo containing three men, the only
survivors of the steamship Roanoke. She left San Francisco at midnight on May 8th
bound for Valparaiso, and laden with a cargo of dynamite, wheat and oil. The
next moming the Koanmoke sighted a yacht, whose captain advised the Roamoke
that a heavy sea was running, and that the wind was blowing at the rate of 20 miles
an hour. Several wireless messages were received from the vessel after this, the
last one giving her position as go miles south of San Francisco. From that time
until the arrival of the small boat at San Luis Obispo nothing further was heard of
her, Several statements have been made as to the way in which the vessel met
her doom. The most reliable records that the ship began to list heavily several
hours before she sank, and preparations were made to take to the lifeboats. Of
these several were swamped with the heavy sea, and others caught in the dawvits
as they were being lowered to the water. Immediately on the armival of the small
boat at San Luis Obispo, instructions were flashed by wireless from all the coast
stations to ships at sea to search for additional boats and wreckage. This course,
however, produced no result, so that we are reluctantly compelled to acknowledge
that the whole of the crew met their death with the exception of the three men who
made their way into San Luis Obispo.
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A NEW STEAMER.

A new type of vessel has just arrived at New York from Italy. She is the
new bulk cargo steamer Milazzo, belonging to the Navigazione Generale Italiana.
She is of more than usual interest in view of the fact that she is the first of a new
type of vessel, specially designed for the rapid handling of bulk cargoes, such as
grain, coal, etc. Her gross registered tonnage is 11,477, whilst her dead-weight
capacity is 14,240 tons. Needless to say the vessel is fitted with wireless telegraphy.

* - * - * -
A YOUTHFUL SCAPEGRACE.

A sixteen-year-old adventurer of the United States recently had his dreams
of a seafaring career cut short by wireless. For a long time it had been the boy's
desire to go to sea, but on account of the European war his parents objected. Their
consent, however, was given for him to take a cruise to the West Indies, The
youngster shipped on the s.s. Snowden Ranmge, but instead of going to southern
waters his father learned that she was bound for Glasgow. He, therefore, sent a
wireless to the captain, and the youth was taken off the ship at a subsequent port.

L] L L & L L]
GREEK STEAMER FOUNDERS.

The Cape Palos wireless station recently received a wireless message announcing
the sinking of the Greek steamer Nifsa, which took place three miles north-east of
Ormigas, in Spain. It transpires that she was torpedoed off Cape Palos, but
fortunately the crew were saved by the Spanish steamer Albal.

L L] L L L] ]
Navar COLLIER SINKS.

The United States naval collier Hecfor, bound from Newport News to Guanta-
namo, Cuba, sent a wireless message recently that she was aground and breaking up
ten miles from Charleston. The tug Vigilant subsequently reported that the Heclor
had sunk, and that only the superstructure remained above water,

. . . - * » "
A DARDANELLES OCCURRENCE,

There has just come to light knowledge of the fact that, whilst the capable
band of doctors and ambulance workers were proceeding to Serbia to aid that
typhus-stricken country. a wireless message was received by the steamer on which
they were travelling urgently requesting them to proceed instead to Malta, where
a large body of our own wounded from the Dardanelles was in dire need of surgical
and medical aid. Needless to say the ship was immediately headed for the island, and
the work done there by the little band was enthusiastically praised by the Governor,

. * * = » "
PASSENGER STEAMER SURK.

A wireless telegram was received at The Hague from the Zeeland Steamship
Company's vessel Komingin Wilhelmina stating that she had struck a mine in the
neighbourhood of the Noordhinder Lightship, and that she was sinking rapidly.
No subsequent message was received from her, and, as we know, she quickly settled
down and disappeared beneath the waves. No passengers’ lives were lost, but
unfortunately three members of the crew perished. The Koningin Wilhelmina
was a paddle ship of 1,g9b4 tons gross, and on the voyage in question had 41 passengers
and a crew of bo aboard.
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The Wireless Transmission of
Photographs

By MARCUS ]J. MARTIN.

In a series of articles recently contributed to this journal * the writer, in the
space at his disposal, endeavoured to give as comprehensive a description as possible
of the various methods that have been worked out for the wireless transmission
of photographs. It was, of course, impossible to deal exhaustively with the subject,
and the present article has been prepared with the idea of supplying more detailed
information upon a point that of necessity was insufficiently dealt with in the first
instance.

No apology will therefore be offered for introducing into these pages matter
that is not strictly related to wireless work, and while these articles have mainly
been prepared for those who are, or who are thinking of, expenmenting in radio-
photography, yet it is hoped that the information they contain will prove of interest
and help to all those who are engaged in other branches of experimental wireless
work.

To those who intend seriously to tackle the problem of the electrical transmission
of photographs, either by wireless or over metallic conductors, two sets of apparatus
will be necessary—one at the transmitting and one at the receiving station. In the
volume already referred to several types of machines are described, each suitable for
the various methods of transmitting and receiving with which they are used. An
improved machine, designed and used by the writer for experimental work in connec-
tion with photo-telegraphy, is briefly descnbed on page 2o and illustrated in Figs. 10
and 104. ™

As at present there are no machines of any description on the market, and as
the necessary information regarding their construction is not easily obtainable, the
writer has prepared a constructional article with full working drawings of his experi-
mental machine, so that the would-be experimenter will have no difficulty in getting
his machines made, or, if he possesses the necessary knowledge and skill, in bulding
them himself. This article will shortly be published in the well-known journal
Work.

In almost every photographic method of receiving that is described the Nernst
lamp is invariably mentioned as the source of illumination. Since the advent of the
high-voltage metal-filament lamps the Nernst lamp has fallen somewhat into disuse
for commercial® purposes, but it possesses certain charactenstics that render it
eminently suitable for the purpose under discussion. To those who are not familiar

with the working of these lamps the following notes, together with the diagram Fig. 1,
will help to explain matters.

® Hee THE WiIRELE=: Woren, Mos 22 o 2B, 1ges. These artwles lave =mee bren amplined  and
published in book form, Jfhe Wireless Iransmession of Pholographs, 2=. bd, wel. The Wirele.s
Fress, Lid.
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‘Nernst lamps are made in two sizes, the larger being intended for the same
work as usually done by arc lamps and the smaller to replace incandescent lamps.
The smaller type is made to fitinto the ordinary bayonet lampholders. The principal
parts of the smaller type of lamp, as shown in Fig. 1, are the filament, the heater,
the resistance, and the automatic cut-out. The current enters at the positive ter-
minal, passes through the heater M, and out through the negative terminal. The
filament B, which consists of a short length of an infusible earth made of the oxides
of several rare minerals, of which zirconia is one, is a non-conductor at first, but
becomes a conductor upon being raised to a high temperature by means of the
heater M. As soon as the filament becomes conductive the current then passes
through the automatic cut-out H, and the armature D is attracted, thus breaking
the heater circuit., The current then flows from the positive terminal through the
cut-out H, resistance J, and filament B, and from thence out of the lamp. These
lamps burn in air and emit a brilliant light of high actinic power, the intrinsic bril-
liancy (c.p./square inch) varying from 1,000 to 2,500, as compared with 1,000 to
1,200 for ordinary metal-filament lamps.

Either direct or alternating current can be used with these lamps, and with
direct current the polanty must be strictly observed, and that the positive wire is
connected to the positive and the negative wire to the negative terminal. Once
the lamp has been correctly placed in its holder it is essential that it should not be
turmed, as a change in the direction of the current will rapidly destroy the filament.
The burner is very fragile, and should never be handled except by the porcelain
plate P,

Care must also be taken to see that the voltage required by the burner and resist-
ance equals the voltage of the supply circuit, and that only parts of the same amperage
are used together on the same lamp. No advantage is obtained by overrunning a
Nernst lamp, this only shortening its life without increasing the light. Under normal
conditions the average life of the burner is about 700 hours,

The efficiency of the Nernst lamp is fairly high, being only 145 to 1-75 watts
per e.p. The light given is remarkably steady, and the lamps are adaptable for all
voltages from 100 to 300. The chief advantage of the Nernst lamp from a photo-
graphic point of view lies in the fact that it produces abundantly the blue and violet
rays which have the greatest chemical effect upon a photographic film. These
rays are known as chemical, or actinic, rays, and are only slightly produced in some
types of incandescent electric lamps. Carbon-filament lamps are very poor in this
respect.

It must by no means be assumed that because a light is visually brilliant it is the
best to use for purposes of photography ; and this is a point over which many photo-
graphers stumble when using artificial light. Many lights, while excellent for
illuninating purposes, have very low actinic powers, while others may have low
lluminating but high actinic powers. A lamp giving a light yellowish in colour
usually has low actinic power, while all those lamps giving a soft white light are
generally found to be highly actinic.

In addition to the actinic value of the source of illumination, the photographic
flm used must be very carefully chosen, as the chemical inertia of the sensitised
film plays an important part in the successful reproduction of the picture. The
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length of exposure, the amount of light admitted to the film, and the characteristics
of the film itself are all factors which have a decided bearing upon the quality of the
results obtained, and the film found to be the most suitable in one case will perhaps
give very unsatisfactory results in another.

In photo-telegraphy the length of exposure is determined by the time taken
by the transmitting stylus to trace over a conducting strip on the metal print, and
this time, of course, varies with the density of the image and also with the speed of
transmission.

The film in ordinary photography is chosen with regard to the subject and the
existing light conditions, and the amount of ight admitted to the film and the length
of exposure areregulated accordingly. No such latitude is, however, possible in photo-
telegraphy., With each set of apparatus the various factors, such as the light value,
the amount of light admitted to the film, and the length of exposure will be practically
fixed quantities, and the film that will give the most satisfactory results under these
fixed conditions can only be found by the rough-and-ready method of “ trial and
error.”

The films in common use are manufactured in four qualities—namely, ordinary,
studio, rapid, and extra rapid. These terms should really relate to the light
sensitiveness of the film (or, as it is termed technically, the speed), but at the best
they are a rough and very unsatisfactory guide, for the reason that some unscrupulous
makers, purely for business purposes, do not hesitate to label their films and plates
as slow, rapid, etc., without troubling to make any tests for correct classification.

The speed of photographic films or plates is indi-
cated by a number, and the system of standardisation M
adopted by the majority of makers in this countryis B
that originated by Messrs. Hurter & Drniffield, abbreviated
H. & D. In their system the speed of the film and the
exposure varies in geometrical proportion, a film marked
H. & D. 50 requiring double the exposure of one marked
H. & D. 100. The highest number always denotes the .
highest speed, and the exposure varies inversely with the .
speed.

Although theoretically the higher the speed of the
film the less the duration of the exposure required, there
is a practical limit, as besides the intensity and actinic
value of the light admitted to the film a definite time
is necessary for it to overcome the chemical inertia of
the sensitised coating and produce a useful effect. With
every make of film it is possible to give so short an
exposure that although light does fall upon the film it
does no work at all—in other words, we can say that
there is a minimum amount of light action for every
film, and anything below this is of no use. The exposure
that enables the smallest amount of light action to take
place 1s termed the limit of the smallest useful exposure.

There is also a maximum exposure in which the
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light affects practically all the silver in the film, and any increased light action has
no increased effect.  This is the limit of the greatest useful exposure.

In photo-telegraphy the duration of exposure, as already pointed out, is deter-
mined by certain conditions connected with the transmitting apparatus, and with
conditions similar to those mentioned on page 75 the length of exposure will vary
roughly from 1-50th to 1-150th of a second. The most sujtable film to use would
therefore be one in which these exposures come well within the limits of the film,

Another point, often puzzling to the beginner, and which increases the difficulty
of choosing a suitable make of film, is that, although one make of film marked
H. & D. 100 will give good results, another make, also marked H. & D. 100, will give
very poor results. This is owing, not to a poor-quality film, as many suppose, but
to the almost insurmountable difficulty of makers being able to employ exactly the
same standard of light for testing purposes, so that although various makes may all
be standardised by the H. & D. method, films bearing the same speed number may
vary in their actual speed by as much as 30 to 50 per cent.

That make of film having the slowest permissible speed should be employed,
as with the very high-speeded films there are greatly increased difficulties in connec-
tion with developing and handling,

0000000000000 TS

The New Morse Code Card

THE new method of learning the Morse code, described and explained on the
card entitled " Morse Made Easy,” to which we made reference on page 300 of our
July number, has evoked a considerable amount of interest, and is being welcomed
in many quarters as by far the easiest method of memorising this useful code. Many
students of signalling, wireless and otherwise, are using the new card for learning
the code in odd moments, such as while travelling on the train, tube, ‘bus and tram,
Copies of the card can be obtained from the railway bookstalls and through the
trade generally at the price of 3d., or 33d. post free from the publishers, The Wireless
Press, Ltd., Marconi House, Strand, W.C. Be sure to ask for " Morse Made Easy."”

Manchester School of Technulogy

WE have just received the prospectus of the University courses in the Man-
chester Municipal School of Technology for the Session 1916-17. As usual, the
up-to-date and progressive school authorities have arranged for the inclusion of a
course of Wireless Telegraphy. The curriculum includes linear oscillators, directive
radiation, measurements of current wave-length and frequency, spark frequency,
logarithmic decrement, detectors, coherers, and valves. In fact, the subject is
thuroughly expounded by that able professor, Mr. Bertram Hoyle, who, it will be
remembered, contnbuted an article to our marazine last September.,



Among the Operators

AN interesting event in the world of wireless took place on July 14th, when Mr.
Godfrey C. Isaacs, Managing Director of the Marconi International Marine Com-
munication Co., Ltd., invited twenty-two Marconi operators to dine with him at the
Trocadero Restaurant. The twenty-two were all men who had operated the wireless
instruments under conditions of great peril, and in many respects the gathering was
an unique one. Of course, all the heroes of the wireless service were not present, for
many of them are at sea " carrving on " and helping to safeguard the mercantile
marine ; but all those who happened to be ashore at the time were able to attend,
and made a brave array. The names of the guests and the ships on which they had
served were as follows :—

HarorLD BriDE (s.5. Tifamic).

WaLTER ConNDON (5.5, Minnehaha, on which ship an explosion from bombs
caused a fire).

OweN CHICK (s.5. San Melito, which was bombarded by a German submarine
and managed to escape).

PercivaL Dexxisow (s.s. Den of Crombie, torpedoed by the Germans).

Epwarp Dyer (H.M. transport Royal Edward, which was torpedoed in the
Mediterranean).

IF. L. FENN (s.5. Harmairis).

H. Joxes (the ill-fated s.s. Hesperian).

R. JowEs (the same vessel, and later the 5.5, Appam).

Joun KEIR (the transport Royal Edward),

K. A. C. LEE (the torpedoed Vandyck).

K. LEITH (s.5. Lusilania).

1. McCormMick (the same ship).

J. MAURICE (s.5. Dakir, which caught fire and was abandoned).

R. F. McLENNAN (s.s. Flamenco, sunk by the German raider Maoew e

P. Morris (torpedoed Iberian).

H. H. MiLrs (torpedoed Anglo Columbian).

R. C. OLDER (torpedoed s.s. Goldmouth).

J. K. Oviver (torpedoed s.s. Norseman).

1. REA (5.5, Anglo Californian, shelled by a German submarine).

E. T. SHrimMpTON (the wrecked s.s. Cobegiid, the s.s. Kaipara and the torpedoed
w5, Drumcree).

H. W. TavLor (torpedoed Margueite).

H. VARLEY (torpedoed Simla).

Iuller particulars of these men have already appeared in THE WIRELESS WoORLD,
but we would recall here that Mr. Dyer was so badly injured that his leg had to be
amputated. He has not yet fully recovered. Mr. Older lost his foot owing to
injuries received. Mr. Fenn received slight injuries to his leg and Mr, Shrimpton
wis wounded in the head. Mr. Keir was also badly bruised and cut. Some of the
men have been appointed to positions ashore and others are still serving on the
marine staff.



470 THE WIRELESS WORLD [SEPTEMBER,

Mr. Isaacs, presiding, spoke of his
appreciation of the work performed and
the pleasure he felt in dining with men
who had so conspicuously upheld British
traditions. On his right and left sat
Mr. W. W. Bradfield, Manager of the
Marconi International Marine Com-
munication Co., Ltd., and Mr. H. W.
Allen, the Secretary and Deputy
Manager. Mr. G. E. Turmbull, Assistant
Manager, and Mr. W. K. Cross and Mr.
I. Lewis, Traffic Manager and Assistant
Traffic Manager respectively, were also
present, and did their utmost, very
successfully, to make the evening an
enjoyable one for the guests. Formal
speeches were, of course, debarred, but
among the toasts of the evening must
be mentioned one by Mr. R. Jones to
R C Ouden. . I@m ** Our Brothers on the Sea."”

After dinner, the party proceeded
i) Wi .{‘9.,... to the Coliseum, occupying the Royal
R b R L and adjacent boxes, to witness an
: excellent wvariety programme. The
whole evening passed off most successfully and was but one more instance of the

interest taken by the Marconi Company in the welfare of its employees.
o ] L ® *® L]

On page 463 readers will find reference to the disaster which overtook the
United States steamer Roanoke off the Californian coast in May last. We regret to
state that Operator George Ermest Chamberlain was amongst those who met his
death. Like others in the service who have died in brave performance of their
duties, he left behind him fine memories of courage and skill. Chamberlain was
assigned to the Roanoke in April last, when she touched San Diego, California, on her
last northbound voyage. None of the reports throw any light upon the way that
Chamberlain met his death. The Roanoke was the first ship to which Chamberlain
had been permanently appointed, although he had previously filled several temporary
vacancies created by absence of the operators on holiday. Mr. Chamberlain was a
native of Sawtelle, California, and after graduating from the Commercial School of
that town, he attended the Polytechnic School in Los Angeles for a year. At this
place he became greatly interested in electricity, especially in wireless, and soon
installed a station in his own home. It is reported that he would often sit up all
night sending and receiving messages from his little room, and listening to the
workings of the wireless out on the Pacific Ocean. In October, 1914, he took his
examination at the Y.M.C.A. at Los Angeles for wireless service and received his
licence as an operator. Later he joined the Pacific Division of the Marconi Wireless
Telegraph Company of America, and as we have above stated first filled a number

,

LUNIVERSITY OF MICHIGAN



1916] AMONG THE OPERATORS 471

of temporary appointments and then was
assigned to the Roamoke. The late gentleman,
who was but 20 years of age, was very popular
in his home town, and his loss is deeply
lamented by all who knew him.

- ] * L] ® ]

5.5 " VIRGINIA."

Wireless operators in the mercantile marine
are upholding the traditions of the Marconi
Company so admirably that the recounting of
their brave deeds is apt to become monotonous.
One of the latest cases to come to our notice is
that of the ss. Virgimia, on which Mr. S.
Gm{]}rm was in E'hﬂ.l'gﬁ U‘f the wi!-e'lp._qq OPERATOR SYDNEY GOODYEAR.
apparatus. The following extract from a letter
signed by the late Master of this ship and referring to Mr. Goodyear’s services is, we
think, worthy of reproduction here :—

“1 always found him most attentive to his duties, steady, willing and obliging
"“at all times, and I have pleasure in testifying to the gallant manner in which he
* stuck to his post, calling for assistance until the last moment after the vessel had
" been torpedoed and was rapidly sinking."

Mr. Sydney Goodyear is 20 years old and was born in Lincolnshire. After leaving
school he obtained employment on the telegraphic staff of the Great Northern Railway
at Manchester. In April, 1915, he joined the London School of the Marconi Com-
pany and after a training at this place was appointed to the s.s. Nevasa. Later he
was transferred to the Virginia, which was torpedoed in the middle of July of this
year. He was fortunately rescued uninjured.

L * * L * "
CAPTURE OF THE s.5. " Eskmo.”

The capture of the Wilson liner Eskimo

by the enemy will be well known to our

- readers through the notices which have appeared
in the daily Press. The operator of this vessel,
Mr. Leon Pierre de Graafi Hugo, who is related
to the famous novelist, Victor Hugo, is of South
African birth, belonging to an old Colonial
family of Dutch descent. Mr. Hugo, who has
lived for a number of years in England, com-
pleted his education at the Bedford Grammar
School and West Ham Technical Institute.
Before joining the Marconi Company he held a
position in the Leytonstone Electricity Works.
He received his preliminary Wireless training
at the British School of Telegraphy and joined
OPERATOR L. P. DE G. HUGO. the Marconi Company’s School in December,
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1914. Since that time he has served on a
number of ships and was appointed to the
Eskimo in January of this year. We sincerely
hope Mr. Hugo is being well treated.

L L] * * * ]

5.5 " ALTO."”

The operator on board the mined steamer
Alto was Mr. StanJey Harold Sanders, of Ilford.
Mr. Sanders, who is 23 years of age, received
his preliminary wireless training at the East
London Telegraph Training College, Forest Gate,
and entered the Marconi Company's School in
October, 1914. He was first appointed to the
s.8. Glengorm Castle, and from this ship was
transferred to the ss. Minnehaha. He then
salled on the s.s. Karonga, Kumara and Wyncole,
and was appointed to the Alfo in March of this
yvear. Fortunately no lives were lost in the
disaster, and Mr. Sanders escaped without injury and has since been able to resume
his duties on another ship.

OPERATOR 5. H. SANDERS.

0000000000 OG0 RO

National Physical Laboratory

Ix the Physics Department of the National Physical Laboratory at Teddington
the electrical standards division has been largely occupied with the investigation
for the Admiralty and the War Office of some special problems in connection with
wireless telegraphy. In the division for general electrical measurements a number
of special questions have been investigated, and at the same time it has been found
possible to continue some of the research work, which has assumed increased import-
ance during the war,

Dr. W. H. Eccles, ARCS, MLE.E.

WE are informed that the Executive ‘Committee of the Citv and Guilds of
London Institute have appointed Mr. W. Eccles, D.Sc., A.R.CS,, M.LE.E,, to the
Professorship of Electrical Engineering and Applied Physics at the Institute’s
Technical College, Finsbury, rendered vacant by the recent death of the late
Professor Silvanus P. Thompson. Dr. Eccles is at present University Reader of
(GGraphics at University College, and is the author of a work on Wireless Telegraphy
and Telephony, and numerous papers and inventions on subjects connected with
electrical engineering. We offer him our sincere congratulations,
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Wireless on the Captured “U.C. 57

Many professional wireless men and others interested in radio-telegraphy have
paid a visit to the captured German submarine, which has been exhibited by the
Admiralty at the Temple Pier, London. Although the vessel was severely damaged
by the explosion which took place aboard just prior to her capture, the Admiralty
have re-erected the aerial so that the public may see how the wires are arranged.
The antenna, which is of the two-wire “ T ™ type, is supported by the central mast,
from which the flags can be seen suspended. A small spreader at the top holds
the wires apart, the wires themselves being drawn down to the bow and stern. The
arrangement of the wires and spreader forward of the mast can be well seen in the
photograph, and the after wires, not so clearly shown, are arranged in a similar
fashion. The down-lead to the deck insulator is taken from aft of the spreader, and
15 led to a flexible insulated cable, which in turn is connected to the lead-in tube.
The short section of flexible cable and the lead-in tube can be seen on the bridge
immediately behind the periscope. When not in use the mast, which is hinged at
its base, folds down on to the after deck.

It will be seen that the aerial arrangements are neither so elaborate nor so
interesting as those described and illustrated by Mr. Percival Dennison in our issue
for February last. This is probably due to the fact that the UU.C. 5 is one of the
earlier types of (German submarine.

Pholo by] . [ - banprens,
THE SUBMARINE MINE-LAYER BEING BERTHED AT TEMPFLE PIER.

H.M.5. “PRESIDENT IN THE DISTANCE ON THE LEFT.

Original from
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Wireless Telegraphy 1n
Newfoundland

THE following report was published in the June number of the Monihly Pro-
eedings of the Association of Chambers of Commerce of the Uniled Kingdom. It is
embodied in the Report of the Meeting of the Executive Council, held on 2zoth June,
1916 :—
“ TELEGRAPHIC COMMUNICATION WITH NEWFOUNDLAND.

* The Council had this subject under consideration, and the following copy of a
" Petition presented by the St. John's Newfoundland Board of Trade to the Right
* Honourable Sir Edward P. Morris, P.C., Kt., K.C., LL.D., Prime Minister of New-
" foundland, was read :

" PETITION
" SHOWETH

“ 1. That the Marconi Wireless Telegraph Company of Canada, Limited,
" inaugurated in 1907 a Wireless Telegraph Service between Newfoundland, Canada
* and Great Britain, introducing rates at a considerable reduction below those charged
" by the Cable interests.

“ 2. That the British and Canadian Governments, realising the benefits of the
* cheap and efficient telegraph facilities rendered by the Marconi Service, recognise
“ the Marconi Company as an International Cable Company, and have placed it on
" an equal footing with all other Cable Companies.

3. That the Newfoundland Government has refused to entertain the repeated
" requests of the Marconi Company to be granted proper through rates and facilities
“ on the same terms as conceded to other Cable Companies handling Telegraphic
" Traffic between Newfoundland, Canada and Great Britain.

* 4. That in consequence of the refusal of the Newfoundland Government to
“ extend to the Marconi Company facilities usually accorded to a connecting Tele-
** graph Enterprise, the Marconi Company is compelled to accept messages at
" Domestic Rates,” thereby operating at a serious disadvantage as compared with
** the competitive Cable Companies.

" 5. That in view of the actual financial loss incurred by the Marconi Company
“in handling Newfoundland traffic as a result of this unfair discrimination, it has
" now been practically decided to withdraw the Marconi Service from the Island,
" in which event the increased charges incurred by routing messages over the Cable
" Companies’ systems will cause hardships to your constituents and aflect the overseas
“ trade of the Colony.

" 6. That the contract entered into by the Government with the Commercial
“* Cable Company, granting special privileges to that Company, expires on the 1oth
" May, 1916, and that the present is an opportune moment for the Government to
“ remove the discrimination against the Marconi Company.
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" 7. Wherefore your petitioners humbly pray that the Government may be
" pleased to sanction the passing of legislation :—

** (a) To recognise the Marconi Company as an International Cable Company
““and to grant to it a ‘ through word rate " on all messages originating at or
** destined for Newfoundland points on the same basis as the conjoint rates
" rendered by the Newfoundland Postal Telegraphs, to the other competing
“ Cable Companies, and generally to confer upon the said Marconi Company
“ all the rights and privileges as the Cable Companies operating in the Island
" at present enjoy. _

" (b) To amend without delay the agreements now in force between the
" Government and the Commercial Cable Company, dated roth May, 1gof,
" and between the Government and the Marconi Company, dated 6th April,
" 1906, so that the Marcomi Company shall be free to handle messages originating
outside the Colony and destined to Newfoundland points, and vice versa, by
" means of its stations at Cape Ray or Cape Race and a connecting station on the
* mainland of Canada.

“ 15t May, 1916.

" The Council unanimously decided to support this petition, and the following
" resolution was passed for transmission to the proper quarters :

- " WHEREAS a petition was presented by the Board of Trade, St. John's, New-
** foundland, to the Premier and Legislature of the Colony on 15t May, 1916, praying
" that the same and equal through rates and traffic facilities be accorded to the
" Marconi Wireless Telegraph Company of Canada in respect of all messages
" originating at and destined for places in Newfoundland as are granted generally to
* other competing telegraphic interests, and

“ WHEREAS the Association is informed that the Marconi Wireless Telegraph
" Company of Canada has hitherto by reason of prohibitive rates carried messages
“ from Newfoundland at a loss, and finds it necessary to withdraw from telegraphic
" business with the Colony, unless such through rates and traffic facilities are granted,
" and

" WHEREAS representations have been made by merchants and Chambers of
" Commerce in the United Kingdom in favour of the granting of such through rates
" and traffic facilities and the encouragement of undertakings reducing telegraphic
" charges,

“ REsoLvED that this Council urges the Government of Newfoundland to grant
" such through rates and traffic facilities to the Marconi Wireless Telegraph Company
“of Canada, and generally to any other British telegraphic undertakings as are
“ granted to any other telegraphic undertakings in the Colony, and considers that
" it is desirable from a commercial and imperial point of view that every step be
" taken to secure reductions of telegraph rates and to enable the commercial com-
" munity to avail themselves of Trans-Atlantic and other wireless services, and
" expresses the hope that the petition of St. John's Newfoundland Board of Trade
“ may be acceded to. Copies of this resolution to be officially forwarded to the
" Premier and Government of Newfoundland, the Colomal Office, and the St John's

-« Newfoundland Board of Trade.”
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Copies of this resolution were duly despatched to those enumerated, and on
June 28th last the Premier of Newfoundland (Sir E. P. Morris) replied to Mr. R, B,
Dunwoody, the energetic and courteous Secretary of the Association of Chambers
of Commerce, as follows :

" June 28th, 1916,

" DEAR SIR,—I have to acknowledge the receipt of your communication of
* June 27th covering copy of the resolutions unanimously adopted by your associa-
“ tion on the 2oth instant. I shall take great pleasure in forwarding these to
" Newfoundland for the consideration of the Government, _

“ 1 may say to you that the whole of the subject matter of the resolutions has
“ heen for some time under the consideration of the Newfoundland Government,
“and I have no doubt at a very early date a solution of the question satisfactory
“ 1o all concerned will be arrived at.

" Yours, etc,,
“ E. P. MoRRis.

“ R. B. Dunwoody, Esq.”

It would therefore appear as if the disabilities from which the Marconi
Wireless Telegraph Company of Canada has been suffering for so long a period will,
in the near future, be removed.

The company, according to its usual custom, gave the merchants in New-
foundland the benefit of its cheaper Atlantic facilities, and they were thus able to
exchange telegrams with their correspondents at 8d. per word for ordinary messages,
4d. per word for deferred plain language telegrams, 2s. 6d. for night letters of 13
words, and 2d. per word for each additional word beyond 13, and 4s. for week-end
letters of 25 words, plus 2d. per word for each word beyond 25. The Government
of Newfoundland, however, would not grant the company through rates and facili-
ties, and all messages for transmission via Marconi were treated as local messages,
which means that they had first to be sent as inland telegrams to the company's
telegraphic address at a rate in excess of the total rate collected for transmission
to London, leaving the company to pay out of their own pockets any loss incurred.
This the company cheerfully did, hoping eventually to obtain proper facilities,
but as no satisfaction could be obtained they were forced eventually to give notice
of the withdrawal of the Marconi rates. This resulted in the strongly worded
petition above referred to, and equally strong resolution of the Associated Chambers
of Commerce, which do not leave any doubt of the attitude of the mercantile
community of not only Newfoundland, but also of Great Britain,

It will be seen that the Association of Chambers of Commerce in their resolu-
tion take the question entirely out of the local atmosphere, and place it on an
Imperial basis.

It may also be stated that the London Chamber of Commerce took independent
action, and addressed various letters to Government Departments and to the St.
John's Board of Trade, and the company has besides many letters from important
firms showing their strong feeling in favour of the Marconi Company's transatlantic
service, and their opinion that every support should be given to it. The settlement
of the question now awaits the return of Sir Edward to 5t. John's,



Foreign Notes

CANADA,

Frox news to hand from Canada it is learnt that the New Canadian Government
Railway, which is to connect Hudson Bay with the Canadian Northern Railway at
Le Pas, Manitoba, will be equipped with wireless telegraphy instead of the old wire
system.

L | L] L] L | L] L
FRANCE.

The city of Lyons, in France, has made a big step forward in regard tv the
problem of what to do with permanently disabled soldiers after the war. It has
most enterprisingly started a professional school for the wounded. When the
patient leaves the doctor’s hands he is passed on to the school, and the instructor
there sends him back into the world with a trade in his hands and new youth in his
heart. Among the subjects taught are the manufacture of toys to compete with
Germany, photography, clockmaking, bookmaking, and wireless telegraphy. The
latter is due to the initiative of Dr. Vigne, the new chief of the medical stafi,

- L L Y. * ¥
GERMANY.

From a Swedish source it has recently been intimated that wireless telegraph
traffic has been reopened between the United States and Germany. It had been
interrupted during the past month owing to atmospheric disturbances,

L] L L] k. L | L
HoLLAND,

It is understood that the Government of Holland is planning to establish direct
wircless communication between that country and the Dutch East Indies, in order to
supplement the present cable service.

L] | L L] L L]
PacirFic.

With the satisfactory conclusion of the official tests between the high-power
wireless stations at Fupabashi (Japan) and Honolulu, the Trans-Pacific scheme of
wireless intercommunication 15 now complete. M. Tanaka, Director-General of
Posts and Telegraphs in Japan, has despatched to Mr. E. J. Nally, the General
Manager of the Marconi Wireless Telegraph Company of America, hearty congratula-
tions upon the results of the final tests.

The Trans-Pacific wireless service, stretching across some 6,300 miles of vcean,
will be conducted between Funabashi and San Francisco, the station at Honolula
acting as a relay. The section between San Francisco has been in operation for some
months ; the Honolulu-Funabashi section, which has just received official approval,
spans an interval hundreds of miles greater than the distance between Berlin and
New York., Descriptions of the Honolulu station have already appeared in our
magazine.

L] » * * - L]
PoRTUGAL.
According to reports trom Portugal, a scheme is aloot for the inauguration of
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an extensive system of wireless telegraph stations to link Lisbon with the Portuguese
colonies and other European capitals.

L] - L L ¥ *

SIBERIA.

The wireless station on Dickson Island was to have been dismantled, but, thanks
to the timely and enlightened intervention of the Russian Naval Ministry, which is
providing the necessary funds, its existence is saved, and it will be able to carry on
work not only of great scientific value, but also of practical utility for Arctic
navigation, which is just now of special importance for Russia. The island is at the
mouth of the River Yenesei.

¥ L] L L ] L L

UNITED STATES.

In view of the strained relations which unfortunately exist between the United
States and Mexico, the former country has deemed it necessary to send out broadcast,
wireless warnings to ships at sea to beware of lighthouses in Mexican waters, some of
which have extinguished their usual lights. Others have been altered in order to
hamper American naval operations.

] L] w ¥ w L]

Prominent among the features of the parade of the New York Signal Corps as
third line of defence for the American nation was the wireless cart of the 1st Battalion,
which was offered as a gift by the Marconi Wireless Telegraph Company of America.
On the sides of the cart appeared the words " 1st Battalion Signal Corps, Junior
American Guard.” The procession also contained more mobile units of light equip-
ment—viz., wireless pack sets. These, which were carried by members of the Signal
Corps, formed a subject of considerable interest and comment among the spectators.
More than a thousand members of the National Amateur Wireless Association and
the Guard were in line.

g * L] ¥ L ¥ *®

News is to hand that members of the National Amateur Wireless Association are
now in summer camp at Birchwood Lake. This sheet of water nestles among the
ranges of the Shawngunk Mountains in Sullivan County, New York, 1,600 feet above
the level of the sea. Its location is about 100 miles from New York City. The
wireless station to be operated under the auspices of this Association will be set up on
a knoll near the Lake, whilst a tall pine tree will probably be used as one of the
supports for the antenna. A competent wireless telegraphist will be in charge of the
station and will give instruction in the science. A number of pack sets will also be
provided to supplement the work of the main station. The camp will remain open
until September gth.

® ¥ | . * -

According to American newspapers it is said that a powerful Government wireless
station at Yerba Buena Island, near San Francisco, has picked up radio messages
emanating from Germany. Pacific Coast commercial stations have also received
messages from Hanover, Germany, says the Marconi operator at Point Reyes.
" This 1s unusual,” he continues, " as our station 1s not tuned to work with the
" German stations.”
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Instructional Article

NEW SERIES (No. 13).

The following series, of which the article below forms the thirieenth part, is designed lo
provide wireless J‘dcgmﬁ-ﬁuﬂ amateurs, and technical studenis generally, with clear
and precise instruction in technical mathematics, in order that they may be enabled to
read and understand the more advanced technical articles which appear from time to time.

. PArTIAL FRrRACTIONS.

88. The operation of summing a number of algebraical fractions is perfectly simple.

For example, to find the sum of the two fractions _14—9 and 51‘:1 ,, We proceed

exactly as with arithmetical fractions :
4 . 3 _4(5%+6)+3(7x—9)

7X—9 5%¢+6  (7x—9)(5%+06)
The denominator of this new fraction is the L.C.M. (in this case also the product) of
the denominators of the previous fractions, and each part of the numerator consists
of one of the previous numerators multiplied by the number of times its respective

denominator divides into the new denominator.
Multiplying out we get

(20% +24)+(21x—27) _  41x-3

(7x—0)(55+0)  (7x—q)(5x+0)
=y _41.-1' 3

3% —3x—54

&qy. We will now endeavour to carry out the reverse operation, splitting up this

41x—3
fraction - 358 — 3% — 54 into its two simpler or Parfial Fractions.
As a start we factorise the denominator into the two factors (7x—g) and (52 +6).

Each of these will now become a denominator of one of the partial fractions. It
now remains to find the two corresponding numerators, and we will call them, for
the present, 4 and B respectively.

Thus we have

gx=3 _  4%-3 _ 4 _ B
35903554 (72— Q)55+ 6) (7r—9) " (5%+6)

We next multiply both sides of the equation by (7% —g) (5% +6), in order to clear

out all the fractions. We get
(412 —3) (75— 9)(5%¥-+6); _ 4 {(72—09)(5¢+6); | Bi(7x—9)(5¥+0),
(7x—9)(5¢+6) (77—9) (5%+0)

which cancels out to

(41x - 3) =A(5x%+6) + B(7x —9)
Now this equation will remain true, whatever value we give lo x, and so let us put
x=g (you will see the reason for this shortly), and fill in this value all along the
equation.
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(“ x 3_3)=d(5x?:ﬁ)+ﬂ(?xg"9)
{3;;'9_ 3)=4(%+6)+Blg—9)

(é;’?_ﬁ;z.:A (1_5+‘;3)+H{u}
ea()
or A =3‘;E x E?;:%;I*

You will now see that the value x =g was deliberately chosen so that the factor
(7% —g) would become zero, and we should thus, by getting rid of B, be enabled to

find the value of A. In a similar manner we can put x= —g (in order to get nid of
A), and so find B.

T {4” (_2)_3}:4{5;.: (—:)+ﬁ}+ﬂ-1?:-:(—g)—ﬁ:

[:__-.:.41:_ Iﬁ}:.d{—u+b}—|-ﬁ‘(_42_45)

5 .‘.‘:-IElI ; 5 9
261 7
—F = 4 (0 Bl —~¢
o =Aw)+8(-7)
T 5., 200 8 AN _
I'hus B 5 :-r.( H;) 8 3.
Now that we have found that 4 =4 and F =3, we know that
4ix—-3 _ A " B
(7x-9)(sx+06} (7x-9) (5%+0)
a4 4 - 3. Ans.
74—9 5%+0
Example,
1 At 2x41 ; . ;
Resol (+ )3 E=T) into partial fractions.
A Gilor 2341 A B C

(e+ ) FF3)e—1) " Fta) (v+3) " =1y
Multiplying all along by (x+4)(x+3)(x— 1) we get

B+2x+1=A(x+3)(x— 1)+ B(x+4)(x - 1) +C(x +4) (x4 3)-
(i.) Put x=1.

Then (r14241)=A(143)(1-1)+B1+4)(1-1)+C(144)(x1+3)
or 4=A(4)(0)+B(5)(0) +C(5)(4)
4.:1.]{.'
(= 4 =-£
20 §

(ii.) Put x=-3.

Then (9—b+1)=A(— 3430~ 3-1)+B(—3 +4)(—3—1)+C(-3+4)(—3+3)
or 4=4Al0)(—4)+B(1)(—4)+C(1)(0)
4=—4B
B-—1
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(1i.) Put x=—34.
Then (16—-8+1)=A(—4+30{—4—1)+B(—4+4)(—4—1)+C(—4+4)(—4+3)
or g=A(—1)(—5)+Blo){—5)+Clo){—1)
g=54
A=9
5
Ans. 4 B C g 1 I

et ety T Eo) T sEFD (x+3) Tse—1)

go. It does not always happen that the denominator can be resolved into
factors of the first degree.

Ezxample.

(x* & ;i';,ix —5 into partial fractions.
In a case of this sort we set it out as follows :

sr _ Ax+B C
(2t 3x+7)(x—=5) (x*+3x+7)  (x—5)

From this, as before, we get 2x —7=(Ax+ B)(x—5) +C(x* +3x +7)

Resalve

Put x =5, and then (to—7)=(54+B)(5—5)+C(25+15 +7)
3=(54 +B)(o) +C(47)
Therefore c=3,
47

Now there is no value of x which will enable us to find A and B, as we cannot
separate them, and so we must adopt some other method to find these two values.

We have the equation

2x—7=(Ax+B)(x—5)+C(z*+3x+7).
Multiplying out—
2x —7=(Ax*—5Ax+ Bx—58) +(Cx* +3Cx+7C)

Collecting terms 2x—7=(A +C)a?+ (B —54 +3C)x+(7C —5B).

Now, taking this equation as it stands, we know that the value of the coefficient

of * on the left-hand side must equal the value of the coefficient of x* on the nght-
hand side. Now the value on the left is zero, and on the right is (4 4+C).

Therefore o=A+4C
3
.,;‘l=— = — .
or C 47
Similarly the coefficients of x on each side must also ' balance,”” and so
2=(B-54+3C)
| 3 3\
— E— - 4 =
l 5( 4?) 3(4? }
47 47 47
Therefore RBez_24_94 24
17 47 47
E?T] i I'i.."].

47 47
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It would, in this case, have been simpler to have equated the conslani terms.
On the left-hand side we have —7, and on the right-hand side (70 —5B).
Thus —7=7C—5B
e 8 _ 21
—7x3 —sB=21_sp
47 47
=221, 329
47 47 47
=339
47
B= 39 -7 as before.
5%X47 47

__3!.;-|-E 1
Amns. Ax+B C 47 47 47 70—3*% 3

(@B+35+7) T(x—35) " @35 +7) T (v—5)"47# 135 47) | 47(x—5)

sB

Example.

Resolve {i"tf :_}f;_:% into partial fractions,

In this case it is possible that we may have one partial fraction with a deno-
minator (x+1)? and another with a denominator (x4 1). For this reason we set it
out as follows :

Jrttgqr—2 _ A B C
a2 et s -2

As before, we multiply all along by (x+1)* (r—2), and so get 3x*+4x—2

=dA (x—2)+Bx+1){x—2)+Clx+1)2

(i.) Put x=2.
Then (12 48—2)=A(2—-2)+B(z2+1){(2—2)+C(z+1)2
| 18 =A(0) + B(3) (0)+C(3)*
=g[_'

(ii.) Put x= —1.
Then (3—4- 2)=A(—1-2)4+B(—-141)(—1—2)+C[—1 +1)2
~3=4(-3)+B(v){—3)+C{o)*
— —34
or A=1I.

Equating the cocfficients of 2%, we get, from 34® on the left and Bx® and Cx* on
multiplying out the right-hand side, 3=B+C.
But we already know that € =2, and so
3=B8+42
or B=3-2=1
1 1 2
Ans. Toi I},-t {£+1}+“—_2-J.
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Examples for Practlice.
Resolve the following into partial fractions:
_3x+4 - 5x+17 3. 5%+2
x'+3e42 (x+7)(x—2) -y
¢ i 5 464 6. 74250413
- (x--5)(x+4) (¢ —7)(x+1) (x+2)'(x—1)

SIMULTANEOUS EQUATIONS,

gI. Let us suppose that we wish to find the values of two quantities, x and y, and
only know that 5x+y=7. Now we could have an infinite vanety of values for
z+¥ which would fulfil the requirements of this equation ; for example, anv of the
following :

E-TENEEE PT_' o | -1 |
| y=—43 | -3 44 7 37

In fact, for any value we like to give to x there will always be a corresponding
value of y which will make 5x 4y equal to 4.

Now suppose we know also that sx+3y=1. This new equation, dealing with

the same x and the same y, obviously limits our choice of values, for x and y have
now to fit into fwo different equations instead of into one only.

We have 3 +y=7
and 5x+43y=1I.

Now, as each left-hand expression equals its corresponding right-hand expres-
sion, we can obviously add or subtract the two left-hand expressions, and put their
sum (or difference) as equal to the sum (or difference) of the two right-hand expres-
sions.

For example, taking the two equations 54 3=8

and 4+1=5,
we can either add them, getting g+4=13
or subtract them, getting I4+2=3.
In our particular case it will be convenient to subtract them.
3+ ¥y=7
5%+43y=1I
Subtracting —2y=0o0r y=—3.

Thus we have eliminated x in the subtraction, and have been enabled to find
the value of y.
Inserting this value y = —3 in the first of the two equations, we have

M+y=7
H—3=7
§X=10 OF ¥=2.
Thus the required solution is x =2, y= —3,
The following examples serve to introduce various “ do-dgf:ﬁ " for the solution
of simultaneous equations.
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Example.

Solve the equations 2x+ y=15
3x—5y=16
Adding, we get 5x —4y=31, an equation which does not help us in the slightest.
Subtracting, we get —x+6y= —1 or x—6y=1, and again we are no farther forward.
We must obviously adopt some new scheme in order to make either the x terms or
the y terms cancel out. The easiest thing to do in the present case is to multiply

the first equation all across by 5.

We then get 10x+45y=75
Now 3x—5y=16
Adding 13x =01

o1 _

or ::=13-?.

Putting x =7 in the equation 2x +y=15
we have I4+v=15
or y=15—I4=1,

Ans. xm7y, ym=i,

nz. We know that one equation is sufficient (provided it is a suitable one) for
finding the value of one unknown, and we have just seen that two equations are
necessary for finding two unknowns. Similarly, three quantities can be found only

if we have three equations.
Example.
Solve the following equations :
(i) 2x45y—z2=0
(i) 5x—By+2:=8
(ili) x+2v—52=—1II.
We will first of all eliminate z altogether, and to do this we can multiply

equation (i) by 10......20x 450y —102=60  (iv)
equation (ii) by 5 ......25x—40y+I0z=40 (v)

and equation (iii) by 2 ........2x4+4y—T0z=—22 (vi)
Add equations (iv) and (v) ...coiiniiiinnn, 455 +10y =100 (Vii)
and also equations (v) and (Vi) .ccoooiveinnn 292 — 36y =18 (viii)

Now multiply equation (vii) by 3...135¢+ 3oy=300
and equation (viii) by 5...135x—180v= go
Subtract ......... 210V =210

or y=1I.

Put this value y=1 into equation (vii), and we get

45% + 10=100
45% = 4o

or X =—=2.
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Put x=2 and y=1 in equation (i), and we get

4+5—z=0b
g—z=0
2=3

Ans. xm2, y=I,2=3.

Example.
Find the values of x and y in the equation y=mx+c, given that
when m =12, c=48
and when m =05, c=6-2.
Inserting these values of m and ¢ in the equation, we get
y=I2x+48 i
and y=0-5¢+62 (il
Multiply (i) by 0-5...0-5y=0-6x +2-4 (iii)
and (ii) by 1-2...1.2y=00x + 744 (iv)
Subtract (i) from (iv) ...... 07y =504
or _-.-r=5_;4= T2.
Inserting the value ¥y=7-2 in equation (1), we get
T2=1'2x+48
I2x=2'4
or x=2,
Ans, x=2 y=p92. "

Examples for Practice.
Solve the following :
. 3% +5y=25 : g iFtay=I
l2x—3y=4 3r-5y=—19
_!'2¢..|..3=.-.b l1142p =8¢
{2b+4=—5a 0 pt2g=8
Find x and y in the following cases :
II. y=mx+c 12, ay—x=b
Given that c=7 when m=1 Given that a=71 when b=4
and ¢=8 when m=4. and @ =13 when b=15.

O O O T T TR RUSFIE
Share Market Report

Lonpon, Awugust 15th, 1916.
SINCE our last issue there has been rather less business and prices generally a
little easier with the exception of Marconi Marine, which have risen 55, The
Ordinary shares are now ex dividend. Marconi Ordinary, £3 3s. 14d.; Marconi
Preference, £z 12s, 6d.; Marconi International Marine, £z 6s. 3d.; American
Marconi, 18s. 3d.; Canadian Marconi, 11s.; Spanish and General Wireless Trust,

10s. gd.

']
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Radio Farm

Professor Sparkington Gapp takes to Agriculture
By P. W. HARRIS

IT was a typical summer’s day (temperature 40°, steady rain). Soaked to the
skin, I trudged along, vainly endeavouring to shelter myself under the tall trees
which skirted the road, and vowing black vengeance upon the friend who had
recommended a walking tour in Wiltshire. Great was my joy when around a
bend appeared the joyous sign of the " Fly and Thunderbolt,” an ancient hostel
promising welcome refuge and refreshment.

“ First customer to-day | " remarked the landlord dismally as he handed me
a foaming tankard. .

“Oh! Why this lack of trade 7 ' T asked, sinking into a cosy settle.

“ People joining the Army and moving and =o forth. There's a cranky old
professor running a farm here, who hasn't improved matters either ! "

** A professor | ' I exclaimed with interest. * Who is he 7 "

““ Name of Sparkington Gapp,” replied the host. " Tries to run a farm on
what he calls scientific lines. Weird goings-on there are too. My old hen's been
laying duck's eggs for a week, and people all round here are moving ‘cause they
don’t know what's up with the place | "

" Sparkington Gapp! Why, he's an old friend of mine ! " I cried.

“ Oh, you know him, do you,” said the landlord suspiciously. * Well, if you
walk up the road for a quarter of a'mile, until you come to a large white gate marked
‘ Radio Farm," that's his place. And tell the old fossil, if you see him, that this
was a Christian village till he came. Now it’s haunted | "

Leaving the muttering landlord in the sanded bar, I stepped out into the marl
once more. A gleam of sun was now filtering through the trees, making a walk
more pleasant. What a coincidence that I should come across the old professor
again |

After walking for a mminute or two my attention was arrested by the strange
antics of a frog. The little creature had just emerged from a wayside pond and was
endeavouring to cross the road. It did not progress by the usual leaps, however,
but attempted to walk on the tip of its toes with its head high in the air, and then,
with a great effort, it emitted a feeble * Cockadoodle-doo ! ** and fell over.

Thunderstruck by the strange phenomenon, my mind instantly reverted to
the conversation in the " Fly and Thunderbolt.” * The place is haunted ! " the
landlord had said. Truly there was something wrong. What influence was at
work, [ wondered, to change the poor frog's nature so peculiarly.

After a while I reached the white gate, on which, just as the landlord had said,
I saw painted in large letters ** Radio Farm. Beware of the Wireless.” Without
pausing, I pushed it open and entered an avenue which scon terminated in an
open field. In the distance I could see a group of buildings and a large umbrella
aerial. Stepping out at a good pace, I inhaled the delightful air, when suddenly
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without warning 1 was thrown to the ground by a wviolent blow on the chest and
legs. Picking mysélf up, I looked around, but could see nothing ; so, considerably
mystified, I started my walk again, only to be once more overthrown in precisely
the same fashion, ‘

“ You can’t walk through my wireless fence that way,"” said a voice from a
hedge. ** Why, bless me, if it isn't the young man from THE WIRELESS WoRLD | "

Turning, I saw my friend the Professor, who was beaming with pleasure and
looking the picture of health.

*“ How do you do, Professor ? " I said. “ Down at the inn I was told you
had a farm here, so I came along to see it. I am sure WireLEss WORLD readers
will be delighted to hear of your latest invention."

1 am sure I shall be only too pleased to show you round,” courteously replied
the famous scientist. *' Since turning my attention to agriculture I have achieved
some remarkable successes, But first of all I must let you in.,”" And stepping to a
tiny box fastened to a tree, he pressed a button,

" What's that for ? "' I asked.

" Just to release a section of the wireless fence. Quite a simple idea, you know,
the same as a wire fence except that it has no wires, hence its invisibility and your
somersault just now. Pray step forward, the way is clear.”

We were now in a large field, rich and green and affording excellent pasture
for the herd of cows I observed about me. The animals were evidently in good
condition, although they had a strange, tired look in their eyes,

“ Each cow is allotted so many square feet of grass, and is separated from its
neighbour by a low wireless fence,” explained Professor Gapp. ** You don't see the
fences, of course, as having no wire they consequently need no posts to support
the wire,"”

“ They are self-supporting, then ?

" Completely. They cost us nothing what-
ever,” was the reply.

From the distant buildings came the sound of
a deep bell announcing the passing of three o'clock.
Then to my astonishment every cow seemed
suddenly galvanised into activity and tore across
the field to a long low building, into which it
disappeared. Within two minutes the pasture was
completely deserted.

" What on earth is the matter 7 ” I exclaimed.

“ Milking time,"” said my guide with pride.
* We milk them every two hours. As soon as the
clock strikes an impulse is sent from the man
antenna and actuates a coherer tied to the cow’s
tail. A small relay brings a prickly instrument
into circuit and forcibly impels the animals to rush

; “THERE'S A CRANKY
to the shed. There they are milked, by means of a OLD PROFESSOR RUN-

high-frequency oscillatory milkulator (up and dbwn NING A FARM HERE."”

UNIVERSITY OF MICHIGAN
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“EVERY COW . . . . TORE ACROSS THE FIELD TO A LONG, LOW BUILDING."

five hundred times per second), and given a pail of phosphorus tonic. At the night
moment the jabber comes into action again, and the cows run back to their stations.”

And sure enough forty-eight panting Alderneys came tearing out of the shed
to take up positions in the field once more.

" Efficiency every time,” I said admiringly.

*That's the motto here,” smiled the Professor. *‘ In the old-fashioned farms
the cows are slowly driven backwards and forwards to the sheds by hand, and at
the most are milked twice a day. Here we speed them up and renew their energy
with tonic. The phosphorus makes them very intelligent too,” continued the
scientist.

“ Yes ? " [ said interrogatively.

“ Yery intelligent indeed. Of course, we do not expect them to attain the
intellectual level of a human being, but we already have several who have reached
the intelligence of a Cabinet Minister, But come and see the eggery.”

We now walked into a large red brick building lined with white tiles and fitted
with a number of glass boxes. In each I observed a scared hen, and the whole
structure echoed with what seemed like the tapping of a hundred tiny hammers.
Mystified, I turned to my guide again. " Please explain,” I asked plaintively.

“ The noise you hear proceeds from the constant laying of eggs,” was the
answer. ' Let me look at the speedometer. Ah! four hundred. Yes, the speed
is improving daily. We have forty hens here, so that means ten eggs per minute
from each hen.”

“ Ten eggs a minute ! Good gracious, how on earth do you manage that ?

* Quite simply,” explained the Professor. ™ Look at this main controlling
device.” Here we paused before a large case in which I saw a fine hen surrounded
by inductances and capacities. Twuo little bulbs were glowing at one end of the case.
““ This master hen (or perhaps I should say mistress hen) has in its brain the desire
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to lay eggs. This it transmits to the capacity and inductance to which it is
attached, and the two bulbs (vacuum valves, you know) amplify the desire one
thousand times and radiate it to the other hens about.”

" Marvellous ! "'

" Yes, I must admit it is somewhat above the ordinary. We have had a great
deal of trouble, however, in getting the best adjustment. One day the apparatus
went off resonance and upset the cows, who started to build nests. We still have a
little leakage somewhere."”

" That would account for the strange behaviour of a frog I passed in the road.
It was trying to crow ! "

" Yes, frogs have a similar wave-length. And last week three of my assistants
caught chicken-pox through touching the hen without the customary rubber
gloves.”

" Does not working at high pressure exhaust the hens rapidly ? "' I next asked.

“ Fairly rapidly,” replied Professor Gapp. “ We work them in relays, the
birds off duty being fed on concentrated food, so as to bring up their strength again.
Of course they age rapidly, and when they die we sell their flesh for leather.”

* Absolutely everything thought of | " I exclaimed.

" Well, we are not perfect,” modestly replied my guide, ** but we are improving
steadily.”

The Professor now opened a door and ushered me into the main operating-room,
where the hum of machinery made it necessary for us to raise our voices. Seated
at various tables were a number of bespectacled young men, each with a chart and
a number of switches before him. The centre of the room was occupied by a number
of large arc generators, and through the roof projected the insulators of the main
aerial.

 These switches,” said the Professor, indicating a number of glistening brass
handles on a table, " control the condensers of the condensed milk plant. Butter-
making is manipulated by the operator at the further table. Cream is first placed
in a large capacity connected to a suitable inductance and spark gap. The cream,
of course, oscillates in the condenser and inductance, and as a result is rapidly
converted into excellent butter. The time-constant of the circuit is adjusted so as
to give a pound of butter every five seconds.”

“ What happens to the butter-milk, then ? "' I asked.

“ There is none,” replied my friend. * It all evaporates in the spark gap.”

" How you think of every little detail ! ™

“ Yes, I admit we are thorough. Our trouble at present is lack of control of
the weather. I have a scheme, however, which I think will solve the problem.”

" How do you propose to work it ? "'

“ Well, I cannot reveal details at present, but I may say that by a suitable
combination of umbrella aerials and dry cells we hope to get wet and dry weather
at will."

What a brain! Such wonderful inventive power! And yet the British
neglect of their scientists is proverbial |

“ Thank you a thousand times for your kind explanation,” 1 said. * There
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is just one point I would like explained
before I leave, Whence do you obtain
the power to run this plant 7 "

“Oh, that's easily arranged from
the surplus cheese,” the Professor
answered. ‘' One high-potential Stilton,
stepped down through a transformer,
will run this plant for a whole day.”

“Thank you very much. Now I
must be going. Which way must I
walk to reach the village 7 "

“ My dear sir, you mustn't walk !

il e e I couldn't allow it! Here, Simpkins,
PR ot g anr Itake this g-:-ntlen':’an down to the village
in my aeroplane.

“ Your acroplane! So you have aircraft here ? "

" Certainly. Since reading those articles in THE WireLEss WorLD on Wire-
less and Aircraft 1 have experimented a great deal in that direction. We are
improving daily, aren’t we ? * Experientia Dowsett,” you know ! Good-bye ! ™

“ Good-bye ! T shouted down as the Farman machine glided into the ethereal blue
and the figure of the grand old professor dwindled to a speck on the earth beneath.

And then, far away beneath, I watched the cows scurrying away to the five
o’clock milking, whilst from the building below came the monotonous ** tap-tap "
of the new-laid eggs as they fell into their appointed receptacles,

0000000 OO0
Engineering in China

As there i1s a proposed considerable extension to the engineering department
of the Pekin University, the Chancellor expressed a desire that models and samples
of engineering products of the United Kingdom should be available. The British
Engineers’ Association, through their energetic secretary, took the matter in hand,
pointing out the great possibilities of the Chinese market in connection with engineer-
ing generally, and especially the opportunities which are likely to arise for the British
manufacturer after the war. Gifts of specific articles of plant and machinery
specially required by the students of the University were solicited, and have been
freely made. Among those who have offered gifts of plant to the University are
Marconi's Wireless Telegraph Co. It is very satisfactory to note that at least as
regards the British manufacturers they appear alive as to the future of that market.

A New Edition of “ Bangay ”

So great has been the popularity of the Elemenlary Principles of Wireless
Telegraphy, by R. ). Bangay, that the publishers have now arranged to produce
a new revised and enlarged edition at an early date. The price of the new edition
will be slightly increased.

g TLANE S ' S
'---'!-'_.ll:-!ﬂ! TRC
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“Tue HEarT oF EvrorE.” By Ralph Adams Cram, Litt.DD.,, LL.D., F.ALA,
ANA. FR.GS5. London: Macmillan & Co., Ltd. 1916. 10s. 6d. net.

This pleasingly-written work describes iIn a more or less detailed manner some
of the beautiful architecture of the important buildings in what the author refers
to as " The Heart of Europe.” This cognomen would seem to be particularly
applicable. Contemporaneously with the Norman invasion of England - there
sprang into being in northern France, Flanders, and western Germany the elements
of a permanent civilisation. This civilisation commenced to develop through the
unspotted efforts of the Church in the twelfth, thirteenth and fourteenth centuries,
expanded and enlarged with the careful handling of the guilds and corporate bodies
of the fifteenth century, and was finally consummated by the burghers and people
of the sixteenth and seventeenth centuries. The divisions of this progress are
exemplified in the priceless architectural treasures, which are the heritage, not
only of the countries in which they are situated, but of the whole civilised world.
Alas | the ogre of war has heavily planted his foot on this once prosperous district.
As the result of the barbarous procedure of the modern Huns, many a fine old
building now lies in ruins—razed to the ground. And why ? With their usual
aptitude for excusing their misdeeds, the Germans have proclaimed to the world
that military necessity demanded their destruction because they were used by the
Allies as observation and signalling posts. The .irgurnEnt that wireless telegraphic
masts were erected on the towers, and apparatus set up in the interior of the churches,
forms the exact type of excuse that, by custom, we expect from those who so cal-
lously and brutally disregard the common principles of humanity. The book is
profusely illustrated, and Dr. Cram’s fluent style possesses a charm which we are
sure will appeal to all our readers.

® ] " * ® ]

* AIRCRAFT IN WAR AxD PEace.” By William A. Robson. London : Macmillan
& Co., Ltd., 1916, 2s. 6d. net.

To quote the author in his preface to the book, he has " attempted to convey,
*in plain non-technical language, a general idea of the conditions under which
“ aircraft is playing its part in the war, and also to indicate the chief directions
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“ in which it is developing.” The potentialities and scope of aircraft have probably
increased more rapidly during the present embroglio than would have been the case
had no war existed. The subject is indeed fascinating, and all those who like to
learn and read of the rapid strides being made are advised to procure the book.
It is well illustrated, but we think the text might have been considerably ** polished.”
It is somewhat crude in places.

The uses of wireless telegraphy in connection with aeronautics have become
very firmly established, and it is seldom now that any important reconnaissances

are carried out without the employment of Senatore Marconi's valuable invention.
L ] ] W L -

" ALTERNATING CuURRENTS: THEIR ELEMENTS EXPLAINED AND THEIR CALcu-
LaTioN ErrecTEDp WitHout THE Use ofF HypersoLic Fuwcrtions.” By
H. R. Kempe. London : Crosby Lockwood & Son. 3s. 6d. net.

The increasing importance of alternating currents in electrical engineering
practicc and the difficulties encountered by the student in making calculations
relating thereto has already called forth a large number of books devoted to the
subject. In this book the author endeavours “ not only to explain the practical
" application of formule given in existing text-books, but also to show by what
" processes they may be obtained.” The author was for some time principal staff
engineer and electrician to the British Post Office, and therefore has had a large
experience of electrical calculations in practical work. It has been stated by
Professor Morecroft that problems in which the current has a continually changing
vilue in consecutive sections of the line, due either to leakage between the two
sides of the line or to the capacity of the line, can be accurately solved enly by the
use of hyperbolic trigonometry. In this book Mr. Kempe shows that his statement
is hardly a correct one. The volume will no doubt interest many students who
wish to go a little more deeply into the subject than is the general rule.

L ] ] L] L] L] -

“THE AerorPLANE.” By A. Fage, A.R.C.5c. London: Charles Grifin & Co,,
Ltd. 6s. net.

When reviewing the first edition of this book in November last we felt sure
that it would make a great appeal to all who are concerned with scientific problems
of aviation and the practical construction of aeroplancs. That we were justified
in so thinking is proved by the fact that a second and enlarged edition has now
been produced. So rapid has been the progress of aviation in the last six months
that much new material has had to be added, with the result that we now find
over twenty additional pages and some further illustrations. As we stated in the
previcus review, the book is a scientific work rather than a popular treatise ; never-
theless, there are many parts which will interest the lay reader, particularly if he
has some acquaintance with engineering, For the practical engineer who intends
to take up the study of aviation the book can be highly recommended, and without
a doubt the present edition will be exhausted as rapidly as the first.

NotE.—Any of the above books will be forwarded by return of post upon receipt
of remittance covering cost of book and postage, by the Wireless Press, Lid., Marconi
House, Strand, W.C.
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IT is our sad duty this month to record the death in action of Pte. John
N. W. Green. He first joined the London office of the Marconi Company (Transfer
Dept.) in August, 1911, where he remained until October, 1gr3, in the latter
month being transferred to the Belgian Marconi Company. He enlisted, with
several members of the London Marconi Company, in the 17th Royal Fusiliers,
After some months’ training he went to the front in November, 1915, but in an attack
on July 27th last he was shot through the lungs and died instantaneously. In a
letter which his father received from the Major commanding his company, the
following passage occurs :

" He was a very gallant soldier, and died in a charge against the enemy. [am
“ proud to have had men like your son under my command.”

Pte. Green 1s an only son, and had he lived would have been 21 next month.
He was educated at the Mercers' School, Holborn. We are sure the whole-hearted
sympathy of our readers will go out to
his bereaved father in his time of
trouble.

L] W L - ] ®

Members of the Marconi Company’s
Marine Operating Staff will be interested
to hear that Mr. Reginald Cox, who for
some time has been engaged upon
inspection duties at Avonmouth and
Cardiff, entered the married state at
the end of June last.

The wedding took place at the
pretty little parish church of 5t. George,
Waterlooville, before a large assembly
of friends. The bnde, Miss Gladys
Irene Edwards, is the elder daughter
of Lieut.-Commander and Mrs., |.
Edwards, of Waterlooville, and was
given away by her father. As this
is a technical magazine, we will not . at
attempt to describe the dresses worn, THE LATE PTE. J. N. W. GREEN,
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but we understand that everybody looked charming, and everything went ofi
remarkably well. Mr. Cox's confréres in the Marconi Company presented the bridal
couple with a handsome barometer as a token of their esteem, and we join with
the staff in wishing Mr. and Mrs. Cox every happiness,

" . . " " -

Among the members of the Marconi Company's staff who joined the Army in
1914 was Mr. Frederick Thomasson, who entered the company in 1913. Becoming
attached to a wireless section, he had many exciting experiences, and we have just
heard that he has been, released from hospital, where he spent many months in
recovering from severe wounds received in action. He has now been awarded the
Croix de Guerre by the French military authorities for conspicuous bravery in
action. We are sure our readers will join with us in tendering him our hearty
congratulations upon his safe recovery and the decoration awarded him for his

eallantry.
. - - . » .

We regret to announce that Wireless Telegraphist James Bertram Dalgleich
has lost his life whilst serving his country. He was in his nineteenth year, and
resided at Higher Tranmere. His former place
of residence was Bootle, and he was well known
in the Boys' Brigade there.

] L ] ] L W L]

Our photograph is of Sergeant Rumford,
of the Royal Flying Corps. He is a wireless
operator, and whilst in flight over the German
lines was shot in the head by enemy airmen,
the bullet passing out at the neck. Fortunately
he safely reached the British lines, and has since
made a complete recovery. The sequel to the
incident is that he has been presented at Alder-
shot with the Russian Order of 5t. George, He
15 now at the front again.

i & ] i W &

Commander A. E. Silvertop, of HM.S.
Defence, which was sunk in the great naval
battle off Denmark, was one of the earliest
experimenters with wireless telegraphy in the
Navy, and was lent to the Somaliland
Expedition of 1903 with two sets of Marconi

SERGEANT RUMFORD. apparatus. By his untimely death the
Navy and the nation lose a valuable officer. L
* L L L] ® =

Among the men who went down with H.M.S. Defence in the Jutland battle was
Wireless Operator Ernest Edward Dawes, the son of a widow living in Catford.
He was between 18 and 19 vears of age, and had been in the Navy about eighteen
months. Our sincere condolences go out to his mother.

UNIVERSITY OF MICHIGAN
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Patent Record

3164. March 2nd. Marconi's Wireless Telegraph Co., Ltd., and H. A. Ewen.
Means for suspending and insulating electrical conductors.

3165. March znd. Marconi’s Wireless Telegraph Co., Ltd., and H. M. Dowsett.
Studs or electrodes of electric dischargers.

3166. March 2nd. Improvements in wireless installations for aeroplanes.

3233. March 3rd. Marconi's Wireless Telegraph Co., Ltd., and H. A. Ewen.
Improvements in measuring instruments, relays, and the like.

3391r. March 7th. British Thomson-Houston Co., Ltd. (General Electric Co.).
Vacuum apparatus.

3394. March 7th. H. W. Sullivan. Telegraphic or signalling systems.

3515. March oth. British Thomson-Houston Co., Ltd. (General Electric
Co.). Electron discharge devices.

3533. March gth. Signal Gesellschaft. Multiple contact microphones. (Con-
vention date, Germany, January gth, 1g915.) (Accepted. Patent No. 100156.)

3603. March 1oth. British Thomson-Houston Co., Ltd. (General Electric
Co.). Means for obtaining high vacua. '

3743. March 13th. M. Compare and the Comparri Wireless Control Syndi-
cate. Oscillators or vibrators for wireless telegraphy.

3745. March 13th. Société Francaise Radio-electrique. Alternators for the
production of high-frequency electric oscillations. (Convention date, France,
March 13th, 1915.) (Open fo public inspection. Patent No. 100184.)

378g9. March 14th. Marconi's Wireless Telegraph Co., Ltd., and H. ﬂ.f_Ewen.
Improvements in measuring instruments, relays, and the hke.

3048. March 17th. F. Titterton. Apparatus for transmitting signals.

4o06. March 2oth. H. Rottenburg. Electric contact keys and buzzers.

4184. March 21st. W, A. Clark, H. G, and W. W, Longford, T. Morris, and
the Sphinx Manufacturing Co. Electrical condensers and condenser systems.

4247. March 22nd. British Thomson-Houston Co., Ltd. (General Electric
Co.} Electrical transformers.

4295. March 23rd. E. R. Clark. Inductances for wireless telegraphy and
method of manufacture thereof.

4320. March 23rd. A. E. McColl. Protecting gear for electric circuits,

4321. March 23rd. A. E. McColl. Means for protecting alternating current
generators and transformers.

4399. March 2z4th. British Thomson-Houston Co., Ltd. (General Electric
Co.) Method of controlling mechanism for electric. circuits.

4518. March 27. A. Artom. Receiving instrument for wireless signalling.

4558. March 28th. Brtish Thomson-Houston Co., Ltd. (General Electric
Co.). Electric discharge apparatus.

46g7. March 2gth. Electric oscillators.

4733. March 31st. A. E. McColl. Alternating current system.

4816, April 1st. British Thomson-Houston Co., Ltd. (General Electric Co.).
Wireless signalling systems.

4950. April sth. L. de Forest. Electrical means for producing musical
noics. (Convention date, United States, April 24th, 1915.)

5111. April 6th. C. P. Ryan. Sound-receiving apparatus.



Pastimes for Operators

IV..STUDY
By JOHN WALTON

AN article on study may be legitimately included in this " pastime " series,
for surely even the most frivolously inclined do not view amusement as their only
means of " passing the time.”

Some of us after our days at sea are over, when we find ourselves in strenuous
occupation ashore, become exercised with grave doubts as to whether we have
wisely used the spare time which was ours, afloat, and regret too late that we
shall never have such an opportunity again. Of course, it is useless to * cry
*over spilt milk "' ; but I do feel that I may be doing good service to some of
my colleagues in pointing out that, however true the old “ saw " may be, which
deals with the effect of " all work and no plav,” even more deplorable are the results
of “ all play and no work.” I have read with much interest and pleasure previous
articles in this series, dealing with the subjects of " Banjo Playing " and " Photo-
" graphy,” but these only appear to touch the fringe of the possibilities available
for wireless operators at sea. I should like to suggest for serious consideration the
fact that we do not want to remain operators at sea all our lives ; we look forward
to obtaining other employment and * bettering ourselves "' from the point of view
of salary. We cannot realise too soon that good jobs ashore at good money have
to be worked for, and the man who wants them has got to hnow something. More-
over, there is not only the selfish but the national point of view to be considered.
We have not merely to beat the enemy in warfare on land and sea, but also to
contend in serious strife with him for the trade of the world. Only individual
capacity can help us in this latter contest.

I will confine myself to suggesting subjects which may be studied and mastered
from the instruction books without the aid of a tutor. They are subjects, moreover,
which a pretty extensive experience of business suggests as being the most useful for
general commercial life. Several of them have doubtless been included in the
curriculum of your school, but I think my own experience may fairly be taken
as typical ; and the result of my mental stocktaking is a feeling of surprise at the
lack of practical business value of what I learned as a schoolboy.

BooK-KEEPING,

Undoubtedly the best book on this subject is The Siwdenis’ Complete Com-
mercial Book-keeping, by Arthur Fieldhouse, published at 45. The principles
of the science are here thoroughly taught, while the practice of the art and current
business methods receive their due share of attention. Do not forget that you are
learning not to keep the books of any particular trade, but the principles of book-
keeping and their general application which may be applied to a specific business
later on. Besides the text-book all you want is a supply of foolscap ruled with cash

columns.
Book-keeping sounds dry ; but I have found it an interesting study, and a
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really useful knowledge of the subject can be picked up in a year or so. If you
desire to gain certificates (and they are very often a recommendation to a prospec-
tive employer) the Society of Arts hold examinations annually and issue Certificates,
Grades 1., II., and III. A person with, say, a Society of Arts Grade II. certificate
is a useful acquisition to any business man’s office, and employers have their eyes
open for these things.

SHORTHAND,

There are quite a number of shorthand systems on the market at the present
time, each claiming to be the easiest and best, but the almost universal popularity
of Pitman’s and the failure of its young rivals to obtain any substantial following
show that the oldest is still the best.

Pitman's Shorthand Instructor, published at 3s. 6d., a plain ruled book, a little
patience, perseverance, and regular practice are all you absolutely require, although
Pitman's weekly penny shorthand paper, The Jowrnal, forms a useful addi-
tion, especially for those who are self-taught. One year's ordinary work should
enable you to take down an ordinary letter. I am no " Shorthand Expert,” but
that amount of study has enabled me to take notes of instructions given and
reproduce them in my letters ; every chief likes to see his own expressions made
use of. As for fear of " sticking in a rut " because you know shorthand, the
idea is a simple bogey. If you are born for " a rut,” a " rutter " you will be.
But do not put it down against your shorthand.

TYPEWRITING.

For all-round business equipment it is undoubtedly desirable to have a know-
ledge of typewriting and be able to type rapidly. It can hardly be regarded as a
separate subject for study—there isn’t really anything to study. Buy a second-
hand machine for £3 to {5, get a booklet from a typewriting company, and you
can spend many a profitable leisure hour in practising the fingering recommended
and suiting it to your own idiosyncracies. Do not be satisfied to use one finger, if
you can possibly avoid it,

ExcrisH, READING, ETC.

It is really surprising how rare is the gift of being able to write the King's
English well, and yet the ability to do so is one of the things which should be regarded
as essential to the aspirant for commercial honours. Apparently it is not entirely
a matter of schooling, for I have known men who have been to the Universities who
were unable to write a really fluent letter. On the other hand there are those who
can outdo Micawber, who never saw the inside of anything higher than a Board
School. Nor is it altogether a question of the rules of grammar. I admit that the
person who writes well must necessarily have been taught the rudiments of English
grammar,but Tam still inclined to think there is in it something of what the Londoner
said to the professor who was trying to speak Cockney : ™ Yer can't do it, guv'nor ;
it's a gift.” However, be that as it may, there is no denying the fact that the
reading of a really well written letter is one of the pleasures, if one of the rarities,
of business life, I suppose there is no royal road to the acquisition of a good style,
but a book like W. Stewart Thomson's Practical Guide to English Composition and
Essay Writing (Simpkin, Marshall) cannot {ail to be of value to any who are weak
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in this direction. Diligent reading of the best English authors is also of great
assistance.*

While on the subject of English I should like to mention the desirability of being
able to make a succinct précis of a batch of correspondence or a number of documents.
If we take the marking in Civil Service Examinations as a criterion it would
appear that few are able to do this well, for it is a subject in which low marks
are the rule. At one examination at which I sat I thought my précis was excellent,
but the examiner evidently thought otherwise, and gave me only 160 marks out
of 300! Take a newspaper and read a speech reported verbatim in two columns.
Try and summarise into twenty or thirty lines, and then compare the result with
the sub-editor's work in the Summary Column. You'll soon see the difference !

TECHNICAL.

In addition to the ordinary commercial subjects mentioned there is perhaps
an even wider field for study in the direction of technical matters. There are few
more interesting subjects than electricity. We are naturally most concerned with
its application to telegraphy, and I will confine my remarks to that aspect of the
question, although, if you are so inclined, the study of other branches of the science,
such as lighting, heating, and power, may advantageously be undertaken.

For students of all scientific and technical subjects a knowledge of mathematics
is very desirable, perhaps even essential. 1 am afraid my mathematics were some-
what neglected at school. At least, when I began to study telegraphy I found my
knowledge so rusty that I had to revise pretty extensively. If you are in the same
sad plight you will find Castle's Practical Mathematics for Beginners (Macmillan,
2s. 6d.) a handy little volume for bringing you * up to scratch.” It contains quite
enough for the requirements of ordinary students, whose object is mainly to secure
facility in the accurate handling of equations, algebraic formula, etc.

MAGNETISM AND ELECTRICITY.

- All branches of electrical engineering are dependent upon the application of
the phenomena of magnetism and electricity, and the student of electrical subjects
is therefore best equipped whose knowledge of the fundamental principles is greatest.
With a really thorough groundwork of magnetmm and electricity subsequent study
of any department of electrical science is comparatively easy; without it no really
advanced knowledge either in " wired "' or "' wireless " is possible,

The subject is an unusually interesting one and in view of its importance
deserves careful attention. A very useful and popular book is Hadley's Magnetism
and Electricity for Beginners (Macmillan, 2s. 6d.), which covers all the ground required
to secure the Board of Education’s Lower Grade Certificate. For more advanced
students the same author's Magnetism and Electricity for Students (Macmillan, 6s.)
can be thoroughly recommended. The average student would perhaps not require
to go beyond the first book, which gives a sufficiently wide treatment of the subject
to cover practically all one’s needs in telegraphy and telephony. The second book
is, however, a valuable contribution to the current literature on the subject, which
it treats very exhaustively, and for those studying for the Stage II. examination of

S

* Try How to Fail in Lileralure, by .h.n:lr;:w Lang. It is most amusing, and instructs on the * what
to avold ' principle.—{ED.)

LUNIVERSITY OF MICHIGAN
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the Board of Education it cannot be beaten. Of course an invaluable text-book
on the subject is the new edition of Sylvanus Thompson's Electricity and Magnelism
(Macmillan, 4s. 6d.).*

TELEGRAPHY.

To begin with wireless, Although vou hold a 1st class P.M.G. you don't really
know such a very great deal about the science of wireless telegraphy. From three
to six months in the School is not, after all, a great deal to devote to a subject which
is of such enthralling interest and for which the future possibilities are so wvast.
There is still room in this sphere for the inventive genius, and there may be much
money and no little fame for those who are able to suggest practical improvements
whereby wireless may achieve still further triumphs. And bear this in mind, it
isn't always the big engineers who fall on the big ideas. Yes, undoubtedly you might
do worse than make a deeper study of wireless. Moreover, your practical association
with the work will naturally add to its interest and will also be found very helpful.

Besides wireless, however, there is a very wide field to cover in the study of
landline and cable telegraphy. If you are a good wireless operator you will naturally
be efficient in an operating capacity ashore, but your usefulness, even as an operator
only, will be enhanced by your knowledge of theory, to say nothing of your greatly
increased chances of promotion. It is a fallacy to suppose that " line " telegraphy
is on its “ last legs.” Don't believe it. It certainly won't be in our time that all
the telegraph wires and cables will be scrapped. So that when you get that com-
fortable little berth ashore you will naturally be a more valuable servant if you
have made a study of modern telegraphic systems as applied to overhead and under-
ground lines and also submarine cables. The book that will cover all your require-
ments in this direction is Herbert's Telegraphy (Whittaker & Co., 7s. 6d.). Itisa
very comprehensive treatise on telegraphy and starts by assuming that you have
no knowledge of the subject whatever, eventually taking you by gradual stages
over all the ground required even by a telegraph engineer, which is probably a good
deal more than you will want. All forms of automatic working at present in use
are thoroughly explained and there are also chapters dealing with line construction
and cable laying.

The only recognised certificates in telegraphy are issued by the City and Guilds
of London Institute, who hold examinations annually (at the end of April) at all
the principal Technical Schools. A first class Grade 1. Certificate can usually be
gained by a conscientious student who gives an hour a day to the subject for, say,
five or six months. The Grade II. (or Honours) Certificate naturally takes more
getting, but by the following April a man who is keen may sit at the examination
with some degree of confidence. A first class in this grade is, 1 believe, recognised
as the highest certificate that can be gained in the subject.

TELEPHOKY.
A somewhat closely allied and equally interesting subject is telephony. It is
perhaps not quite so difficult as telegraphy, although the universal use of the telephone
makes it of no less importance. It is unlikely, however, that a knowledge of tele-

* The recommendation of electrical text-books is, of course, largely a matter of personal taste and
requirements. A perusal of the ** Library Table  column in THE WirELESS WoRrLD will serve as a
useful guide in technical book-buying.—(Ep.)
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phony would be quite so useful or profitable to you as a good knowledge of telegraphy,
that is if you intend to remain in the service of a telegraph company. But even so,
the subject is one which is worthy of attention, for the telephening public is on the
increase and the development of this service is still far from complete. Poole's
Practical Telephone Handbook (Whittaker & Co., 6s.) can safely be mentioned as a
suitable book for the student.

The City and Guilds of London Institute is also the recognised examining body
in this case. Grade I. and Grade II. Certificates are issued and the examinations
are held about the same time as those in telegraphy—i.e., towards the end of April
in each year.

In ConcLusioN.

There are no doubt quite a number of other directions in which the studious
operator may set himself to work, but unfortunately there is a limit to the amount
of space with which a perhaps already over-indulgent editor will favour me. At
any rate, it is hoped that enough has been said to assist the operator who is not
without a little ambition and who has his eyes on the future, and that he will readily
be able to map out for himself a course of study suitable tu his tastes, In order
that the article might have a general appeal I have purposely confined myself to
subjects which, after all, are comparatively simple and which can be successfully
taken up by the average person. The subjects are on that account no less useful,
in fact they probably represent the things which will be found of most practical
value in a business or telegraphic career. Their study cannot fail to repay you and
must naturally increase your earning capacity and your sphere of usefulness. It
ought to be possible for you to take up something really helpful of this kind and still
to have as much spare time on your hands as should properly be given to amuse-
ments pure and simple. Finally, do not overlook the fact that by increasing your
individual efficiency you are acting patriotically, for you are contributing your share
to the maintenance of our commercial supremacy and preparing to take a man's
part in the war after the war.

I A T A T T GEETIH RS T EH O EIEEH EH E TEES s
- A Correction

In the article on the " Disc Discharger " which appeared in our July issue the
word “ ignition ' in the sixteenth line on page 263 should be * ionization.”

On the next page it is stated that the dise is usually provided with two studs
per pole of the alternator.  Only one stud per pole is used in the majority of cases,
giving one spark per half period ; but the disc is usually drilled and tapped for two
studs per pole so that two sparks per half period may be used in suitable cases.

From New York * Life”

Navar CommanDER: “ Did you succeed in intercepting that wireless message
to the enemy ? ' Operator: “ Yes, sir. It was addressed to Lieut. Smith, and
read, ' It's a boy." "
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Readers are inviled fo send

House, Strand, London, W.C. Such questions must be accompanied by

on technical and general

that arise in
the coursa of their work or in their study to the Editor, THE WIRELESS WORLD, Marcons

the name and

ndius:uflh:wﬂ#rr otherwise they gill remain unanswered : and i must be clearly
uﬂaﬂmmmqhmmfmlijMm Act we are tolally unable to answer any

questions on the consiruclion of apparatus during the present emergency.
POSITIVELY NO QUESTIONS ANSWERED BY POST.

Note.—In view of the large number of ques-
tioms which now reach us from readers, we regret
thai we cannol underiake always o answer
queries im the next issue follownmg the veceipl {
letlers. Every endeavour will be made fo publis
answers expeditiously.

E. P. (Colchester).—We hope to FLIh‘l:IEl'I
next month an article on the training of radio-
telegraphists for the naval and military
services, which we think will contain the
information for which you ask in your first
question. (2) Frank Castle's Practical Mathe-
matics for Technical Students costs 38, 6. ; post
free, 3s. 10d. from our publishers. We thank
vou for your appreciative remarks.

M. L. B. (Pocklington).—Land . stations in
this country are controlled by (1) the Admiralty,
{z) the Post Office, {3) the Marconi Company.

rators for the Admiralty stations are
selected from the wireless telegraph staff of the
Navv ; operators for the Post Office stations
are recruited from the Inland Telegraph staf
and given a special training ; operators for the
Marconi Company's land stations are all
experienced telegraphists who have been given
special training by the Marconi Company, and
vacancies do not occur very frequently. By
far the greatest number of vacancies occur in
the Mercantile Marine operating staff, and
vacancies on land stations abroad are often
filled by men who have had two or three years'
experience at sea, If vou are new to both
telegraphy and wireless work, you will stand
very little chance of obtaining employment in
a land station either in the United Kingdom
or abroad. In reply to your second query,
our statement in the August issue that the
“age limit of the Marconi Company is 25"
means simply that no applicant is accepted

who is past this age. [Once the man is in
the company, however, he will never have to
leave because he is too old. If he remains
until the age of 60 he will receive a pension.
Question 3. See the advertisement pages of
THE WIiIRELESS WorrLp for particulars of
training schools.

F. ]. F. (Nottingham).—A thoroughly sound
knowledge of the theory of wireless telegraphy
can be obtained by studying The Elemeniary
Principles of Wireless Telegraphy, by R. D.
Bangay, price 1s., post free 1s. 2d., and The
Handbook of Techmical Imstructhion for Wireless
Telegraphists, by ]. C. Hawkhead and H. M.
Dowsett, Erice 3s. Od., post free 3s. 1odd. The
first of these books deals mainly with the
principles, and the second with the actual
apparatus and its manipulation. It is, of
course, impossible to learn actual operating
and manipulation of the apparatus without
attending some training establishment where
an installation 18 available. Most of the train-
ing schools advertising in THE WIRELESS
WorLD possess such installations for instruc-
tional purposes.

PuzzLEp (Muswell Hill), writes : * Enclosed
“is a sketch of the three circuits of a multiple
“ tuner from the handbook of Hawkhead.
“ The primary inductance is shown in two
" sections. If this is correct, is there not a
* loss of inductance, as it seems to me that only
" the inductance of the coil or helix affecting
*“the intermediate circmt 18 being worked !
" Again it appears that the ntermediate
**circnit is not adjustable like the primary,
" but depends upon its condenser, and [ have
“always understood that on theoretical
" grounds the less C and the more L is better."

Answer —I{ our correspondent will study
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the circuits of the multiple tuner carefully he
will find that the inductance in the aerial
circuit serves two purposes. The aeral tuning
inductance is designed to increass fthe wave-
length of the aerial, so that longer wave-
lengths may be received than would be
possible if no aerial tuning inductance were in
circuit. The inductance coil affecting the
intermediate circuits is used for coupling
purposes only. On the * stand-bi*" adjust-
ment this coupling coil is not in circuit at all.
With regard to the intermediate circuit, this
is adjustable for a large range of wave-lengths
by means of the wvariable capacity, as it is
found better to adjust the circuit this way than
by varying the inductance. [t is true that in
a detector circuit using the wvalve receiver
or certain types of crystal, it is best to have
the capacity small and the inductance as large
as possible, but this does not apply to an inter-
mediate circuit where the object is merely to
pass the oscillation from one circuit to another.

W. H. 5 (Broadstairs).—{1) You are quite
right regarding the word ** kmot.” This word
is much misused, and many writers think that
it is a measure of distance, whereas in reality
it is a measure of spead. *' Twelve knots'
means ' 12 nautical miles per hour'' One
frequently sees such an expression as this:
* The ship was travelling at 12 knots an hour,"
which is, of course, absurd, meaning that the
ship was travelling at a speed of 12 nautical
miles per hour per hour | (2) and (3) There is
no regulation which prohibits a man from
studving the theory and construction of
wire?;.s apparatus, but he must do nothing in
the constructional line. The back numbers of
THe WireLEss WoRLD contain many extremely
useful articles dealing with the culation of
wireless apparatus, and our publishers are
shortly bringing out a book on such calcula-
tions which will be of great value to you. You
will gee an announcement in our pages in due
course. (4) The Postmaster-General's exami-
nation consists of tegts in sending and receiving,
prac.til:a'l. manipulation of the apparatus, and
oral questioning.

M. E. {(Woolwich)—The Marconi gramo-
phone records can be made to give signals in
a telephone headpiece by causing the sounds to
act on a microphone in series with the tele-
phone headpiece and a cell. The strength
of the signals can then be varied by altering
the distance between the gramophone and the
microphone. With such an arrangement as
this, it would. of course, be preferable to
have long wires so that the headpiece could
be sitnated in another room. In this way the
receiving would not be affected by the sounds
from the horn.

A. McC. (Glasgow) asks no less than ten
uestions, covering four pages of letter paper.
his is rather " a tall order," considering the
restrictions of our space, but we will endeavour
to satisfy him this time. We take this oppor-

THE WIRELESS WORLD

[SEPTEMBER,

tunity of requesting correspondents to ask not
more than four questions at a time, as we like
to be able to answer as many correspondents
as possible each month, so that a minimum
number may be held over.

Answers.—{1) See an article which we hope
to publish next month dealing with the career
of wireless telegraphists in the Navy. (2) Capt.
B. Newton, to whom we made reference in our
December number, was a captain in the Army,
and at the time was engaged upon special
duties regarding which we can give our corre-
spondent no information. (3) The senior and
junior operators on board ship do not hold a
rank so high as that of Chief Officer and Chief
Engineer. They hold the position of honorary
jumor officers. (4) You ask if ' wireless
" telegraph engineering”' is as good a branch as
the other branches of engineening. This is far
too broad a question for a short 'reply, and
much depends on what you mean by "as
“good.” In engineering, as in many other
branches of life, much depends on the man,
and there are undoubtedly excellent oppor-
tunities for the clever wireless engineer.
{(5) An honorary officer means an officer who
holds that rank by courtesy. (6) On a ship
carrying two operators these two men generally
do all the wireless work, although occasionally
a " listener" is carried as well. (7) On large
ships, m are accepted (and the rates
calculated, and charges made) at the inquiry
ofhce or purser’s office, and from there sent up
to the wireless cabin. On other wvessels the
messages are accepted and dealt with entirely
in the wireless cabin. In cases where the
messages are accepted at the inquiry office or
in the purser's office, an official of the
purser's staff either makes the calculation him-
self or inquires of the operator on the telephone.
(8) On a ship carrying two operators it is
usual for the senior and junior men to take
watches of equal length ; but, of course, the
senior is responsible for the whole of the
wireéless work, and will naturally take the
most important watch himself. (g) Generally
speaking, the operators enjoy the same
privileges as the other officers. These privileges
vary with the different shipping lines. In
some companies the officers are not allowed
to participate in deck games in their spare
time, but on ships making long voyages this is
generally allowed. (10) Operators usually
have comifortahle quarters immediately ad-
jacent to the operating cabin. On old ships,
however, they are sometimes allotted a cabin
in the first or second class portion of the ship.
The arrangements with regard to meals vary
considerably with the different shipping lines.
On some ships the operators occupy a table
in the first saloon, in others in the second
saloon, on other ships, again, they dine in the
officers’ mess. Now we have answered all your
questions, we would point out to you that if
you intend to take up wireless operating, you
will have to pay much greater attention to your
spelling and grammar than you have done in the
letter under reply. We find in it no less than
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nine bad g errors, the frequent use of
“has" for "as" and many other bad mis-
takes in grammar. Before worrying yourself
as to whether a wireless operator in the Navy
can riss to the position of an Admiral, don't
you think you had better consider whether
Yyou can rise to become an operator ?

Mrs. M. A" H. (Birmingham).—For par-
ticulars of wireless training colleges we would
refer you to the advertisement pages of THE
WireLEss WorLp. Any of these institutions
will be pleased to forward you particulars on
application. It is not possble to be appren-
ticed as a wireless tor. The best course
to take is to enter one of the training schools
and obtain the Postmaster-General's Certifi-
cats, and then to apply to the Marconi Com-
pany to sea whether there are any vacancies
at the moment. As you are close to town
we would suggest that you make a personal
call at one of the London schools advertised
in our pages and discuss the matter with the
principal. 1If there is any other information
you _Tqui.m we shall be only too pleassd to
give it.

Frank pE V. (Belgian Army).—Particulars
of a number of training schools will be found in
THE WirerLEss WorLp, and some of these
conduct correspondence courses. We would
suggest that you should apply to one of these
institutions for particulars.

X. Y. Z. {(Portsmouth).—In reply to your
query we would refer you to an article which
appeared in the August, 1915, 1ssue of THE
WireLess WorLo, entitled ' How to Become
a Wireless Operator.” With regard to the
suggestion contained in your letter, we thank
you for it, and would inform you that the
matter is already under consideration.

H. B. {Barrow-in-Furneas)—{1) A wireless
operator employed by the Marconi Company
in the merchant service commences at a salary
of {1 per week, with, of course, board and
lodging free on board ship. Annual increases
in salary are given as set forth in the conditions
of employment, which can be obtained from
the Marconi International Marine Communica-
tion Co., Ltd., on application. (2z) Yes, the
transferring of men from one boat to another
i8 in the hands of the Marconi Company.
(3) An operator must be prepared to
on any ship to any part of the world as the
company may require. The reason of this
will be understood when it 15 considerad that
some ships remain in port for several months
at a time, or lay up for the winter, and, of
course, the operator cannot be kept idle all
this time.

F. G. 5. (British Expeditionary Force),
asks : ** What difficulties have to be overcome
‘" before wireless signals can be sent from
" submerged submarines."

Answer.—As the sea water is a conductor,
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wireless waves of the type radiated from the
aerial of a ship or land station cannot be
used. We are sorry that we cannot give youo
particulars of the latest improvements in
signalling between submerged submarines, as,
of course, they are veiled in secrecy at the
present time.

J. McK. (Alexandria).—To explain your
questions  satisfactorily would take many
es, and we can only indicate a few points
ere. Firstly, if the spark gap remains the
same, and the condenser is charged more times
per second, there is bound to be an increase in
radialed power. It may not show on the volt-
meter and ammeter, but that is no prool.
There are other complications to be reckoned
with, When the low frequency circuit is
properly adjusted to resonance for a par-
ticular frequency any alteration in this fre-
quency will reduce the voltage on the con-
denser, and if the gap has been arcing the
reduction in woltage may stop it. No more
energy may be absorbed by the converter,
but there may be less wastage. In reply to
the second query, it is possible to arrange an
oscillating circuit in which the condenser only
discharges at every third or fourth alternation
by carefully adjusting the circuit to resonance.
You then obtain a building-up eflfect in which
the amplitude increases at each alternation ;
snme of the French stations work in this way.

Sapper (B.E.F.). — With the experience
you have had we think that after the war
vou should stand a good chance of obtaining
employment as a wirgless engineer, O
course, your case could not receive con-
sideration whilst you are with His Majesty's
Forces, but as soon as you are free you should
apply to the Chief Engineer, Marconi’s Wireless
Telegraph Company, Ltd., Marconi House,
Strand, stating your qualifications and asking
for conditions of employment. The prospects
are good for a geod man. Meanwhile obtain
Bangay's Elementary Principles, advertised in
this magazine, and, when you have mastered
that, The Handbook of Technical Insivuction
for Wireless Telegraphists, by J. C. Hawkhead
and H. M. Dowsett. These two books should
prove exactly what you require. Thank you
for your good wishes, which we reciprocate.

G. B. (Millom).—Your method of Morse in-
struction seems to be a good one, although
personally we do not favour the method of
sending first with long spacing, and later on
with short spacing, as this, 1n our opinion,
makes i1t rather difficult for the pupls to
understand the correct proportion of spacing
to letters. Slow sending, we think, should
be proportionately slow throughout, and this is
the method we have adopted in our gramo-
phone records, which you doubtless possess.
Our experience is that pupils attain a speed of
1o or 12 words per minute fairly rapidly, and
then find it very difficult to increase the
speed. As soon as the pupils can receive at
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10 or 12 words per minute, we think it best
to give them constant practice with para-
graphs sent singly all the time, occasonally
introducing code as a variation and to
vent guess-work. By this system an averagely
inteligent pupil practising for the time you
mention should be able to read 25 words per
minute in six months. [t is not a bad plan to
advise elementary pupils to occupy some
of their time in the train, "bus, or tram by
mentally translating advertisement signs,
portions of the newspaper, and so on, into
morse. This is of the greatest assistance in
the early stages.

G. L. (Hunstanton).—We cannot say by
whom the present long-distance record is
held. Stupendous distances are being spanned
almost daily by some of the recently con-
structed high-power wireless stations, and, as
many of these are engaged upon war work, we
cannot give particulars as to what they are
doing. As an example of what is ha ing,
wa were recently informed that practically
every night signals from Honolulu are re-
ceived very strongly in the Falkland Islands,
and in a recently issued report Dr. Louis W,
Austin, of the United States Naval Radio
Service, states that at Darien, in the Panama
Canal zone, signals from Nauen, near Berlin
{a distance of some 5,800 miles) were received
at a strength of 200 times awdibility, whalst
Arlington, at over 2,000 miles, was received
at a strength as great as 2,000 times audibility,
This means, of course, that these signals
would be capable of being read at from much
greater distances if soitablea observations
could be taken. In the words of an experi-
enced operator, this is sufficiently strong to
make the telephones jump about on the table,
After the war, when we are able to write of
some of the things that are going on now, we
hope to give much more startling particulars
even than these.

J. N. H. (Yateley).—We cannot say what
conditions will exist after the war, but when
peace is declared and you are free, we would
suggest that you apply to the Chief Engineer,
Marconi's Wireless Telegraph Co., Ltd.,
stating the qualifications you possess and the
experience you have had, and inquire whether
there is a suitable vacancy for you. Mean-
while, the Handbooh of Technical Imstruction,
by ]. C. Hawkhead and H. M. Dowsett,
price 3s. 6d., post free 33. rod., will be of
assistance to you.

. ]. A. (Belfast).—All applicants for entry
inte the Marcom: Company's service have to
pass a medical examination by the Company's
doctor. We cannot sav whether .the defect
vou mention will be sufficiently Vserious to
debar you from the service, and in order to
make certain you would have to be examined
by the Company's doctor.
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A. P. T. (Towcester)—We hope to publish
next month an article which will give you the
information you require regarding wireless in
the Army.

New READER (Stoke Newington).—(1) Appli-
cants for employment on the manne operating
stafi of the Marconi Company must have
sufficiantly good eyesight to be able to camry
out their duties eficiently. The fact that
the applicant has to wear glasses does
not debar him, provided his sight with the
lasses is considered suficiently good. (2) THE

'TRELESS WORLD examinations are postponed
until after the war. (3) There is no age limit
for the Postmaster-General’s examnation.
The examination comprises tests in sending and
receiving, knowledge of theory, ability to trace
faults in the installation on which the candidate
i8 being examined, and a practical knowledge
of the instruments. In order to pass the
examination it is absolutely essential that the
candidate should have practical experience of
the apparatus, and thisis most readily obtained
by studying at one of the wireless training
schools where such installations are provided.

PErikoN (Worcester).-—(1) The Marconi
Official Gramophone Records can be obtained
from the Wireless Press, Lid., and we would
refer you to our advertising pages, where vou
will find full particalars. (2) In reply to your
radio-goniometer question, go® is due east,
18o® due south, 270" due west and o or 360° due
north ; g4 is, therefore, practically east. (3)
You should apply to the Marconi Company as
BN a8 vou are free giving particulars of your-
self and asking whether they have any vacancy
to offer you. Ewverything depends upon the
conditions at the time.
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