| VOL. VL. No. 66. SEPTEMBER - 1

o ——

}
i/
i B
-
e
A
CONTENTS i
WIRELESS IN TURKEY 3',-“"
| VALVE CHARACTERISTIC CURVES N
; MARCONI & THE FRANKLIN INSTITUTE 'E;::
i MN.Y. POLICE WIRELESS D E"]:?i ]*
i MECHANICAL ANALOGIES, : H0)
| : ETC. Price NET fid
]
[ i
|
|
1 |

I
| - FOR rR r’a!e the covering GRIFFITHS
,Felmdor Pain & STEE L) 5ower S Red Lead perisorncs



i THE WIRELESS WORLD—Advertisements [SEFTEMBER,

SULLIVAN INSTRUMENTS

Sullivan * Universal " Galvanometers and Shunts for Land and Sea Use,

SULLIVAN TELEPHONE RECEIVERS.

Fast Speed Wheatstone Automatic Transmitters and Receivers, guaran-
teed at 400 words per minute, and Wheatstone Apparaius generally.

Precision and Standard Measoring Equipments for D.C. and A.C. (high
frequency) determinations, Condensers of Low Fower Factor, etc.

WINCHESTER HOUSE, LONDON, E.C., ENGLAND.
H- w' SULLIV‘A‘N Works: LIVERPOOL HOUSE. MIDDLESEX 5;1'.:l LONDON. EC.

Office : 3518 London Wall,
Telegrams : " Deadbeat, Londen." Tﬂ“'Ph““}: Wn:;l: 351Ha n - "

—r—
Silk and Cotisn Covarad H.C. Coppar Wire, Rusinance Wirss, Fuse Wire. .
0 S “l a .-1““*"‘ 1
M].STON sTON.) - Ormiem Lande snd Toisted Wiree, Bars
Pl 0R groN & ¥ H. ORM? Capper Strand & Flaxibles of say Construction, Wire
. 3. orml Ropes i Carde, dows te the fnest sises, in Calranized Stoel Fhompber Broaze ste-
——

An Exesllent Tazibook for

Manual of Wireless Telegraphy M Soies, G

teachers, Cloth Bvo. Mew Edit,

FOR THE USE OF NAVAL ELECTRICIANS 24 po. lllusrated, 2. 6d. net

or 8x. [ld. Pogi fres from
5. RENTELL & CD. Lid

By Commanper S. 5. ROBISON, U.S. Navy 2 Maidem Lans, Strasd,

OL OF TELEGRAPHY, LTD.
THE BRI Ei?ﬂf{ﬂ?phn Rd., London, 5.W. -mu-.nn:xmm 215,

EXPERT TRAINING FOR YOUNG

GENTLEMEN (15-25) IN INLAND,
CABLE, & WIRELESS TELEGRAPHY.

HIS old-established and up-to-date School is recognised by t].'n':. War Office,
Admiralty, Wireless Telegraph and Cable Companies as a training centre for
for their Services. .
EE:;?;.A{FPQ]HTMEHTS are open to our students as soon as qualified, the
Jemand for Skilled Operators in all Services being greater than the Il:pph:‘.
SPECIAL COURSES for men desirous of entering the Royal Flying Corps,
Royal Engineers, Royal Naval Reserve and Royal Naval Volunteer Reserve
Tel h Sections). ‘
LPE?ETEP PRACTICE for improvers daily and thiee nights we:k];r..
SPECIAL SHORT COURSE suitable f:::r cten wishing to obtain Government
1 enter the service of the Marcom )
i:ﬂ;ﬁ::] ::l:.:nt Gnv:‘nm:nl Exams. all candidates obtained Ist Class Govern-

ment Certificate.

s moderate. Write for Prospectus.
No Branches or Postal Tuition. Fees rate A. W. WARD (Manager).

S —

Prease mention " Tihe Wireless World " when weiting t0 Adpverfryers,



THE WIRELESS WORLD

With which Is Incorporated “The Marconigraph.”
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY

Registered al the G.P.O. for transminion by Magazine Posl lo Canada and Newfoundland.

SUBBCRIPTION RATELA—United Hingdom and British Empire (outslde MNorth
Amerion), 12 par annum; post free | United Btates, Canada, and NewToundinnd,
#3.00 par annum, poat fres | and Europs, fra. 15 par annum, post free.

Singis coplea, 10d. sach, or post fres e fd.

Artacles submitted for scceptance by the Editor (which will be paid for oa pahlication) should be addressed to
Marconi House, Strand, London, W.C. No responsibility can be laken for MSS. or Photographs sent with-
oul slamps lo defray cosl of relurn postage,

Telegraphic Address : * Expanse, Estrand, London.”” Tel No.: City 8710 (10 lines),

CONTENTS.
TECHNICAL ARTICLES.

TAGE
Valve Characteristic Curves and their Application in Radiotelegraphy ... e 312
Digest of Wireless Literature ... e 3IT
Lattice Steel Mast for Mule Tranqpurt [dlagramr-] 320, 321
The Home Study of Electricity (Heview) ... . 322
Operators® Notes v e 323
Mechanical Analegies to lndu-:twﬂ\- {_.nupl-ed Fleﬂ:m: Clrtmu e 341
Instructional Article ... e 349
Questions and Answers s 367

GENERAL ARTICLES.
Wireless in Turkey. By W. Gordon Campbell o e jOR
Portrait and Biorraphy : The late Lord Parker of W"demﬂ!.-:m e 310
Distingniched Trio, A. By H. J. B. Ward, B.A. ... s 325
Wireless Telegraphy in the War e 331
Maritime Wireless Telegraphy e 336
Notes of the Month s 339
Amonn the Operators ... e 346
Librarv Table ... i ..« 156
Personal Notes ... e 3.:*,.3
Comuvany Notes ... % e 300
MISCELLANEOUS ARTICLES.

Mar-onigram for Vienna, A ... G i v 340
Canadian Wireless Exten=ion ... 55 e 345
H.N.V.R. Wireless and Signals Ciub ... . e 348
Skare Market Report ... s 3587
Sea, Land and A (Review) ... i e 306

GRATHAM

Our List of SIGNALLING

Proficiency INSTRUMENTS
by INSTRUCTIONAL INSTRUMENTS will enable
Practising Will be sent fres to all applicants, you to attain
in yoar Writs to-day ssking for List Y52. SPEED
GRAHAM & LATHAM, LIMITED, and

PROFICIENCY.



X THE WIRELESS WORLD—Adverfisements [SEPTEMBER, 1918

il
| lﬂ]ﬁ%ﬂﬁf |

“You cannot charge me with
not preparing betimes to assist
you to secure your due share
of World T'rade after the War "

¥ C.H. Macketh

HAVE YOU HEARD ABOUT Me J.C.H. MACBETH,
THE WONDERFUL THE CODE COMPILER,

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

It halves the cost of We shall be pleased 1o send you, free
Cabling nd is an of charge, our Linguistic Map of the
AL} |“-_..,.. ATALE 3 L 4 . . i I E
Waorld and Handzome lllustratec
Booklet if you will cut off this
corner, pin it to one of your
ary in MNine L.‘|l‘|;1|.‘|.:,_'rl..‘:-i letter headings and post it

Interpreting Agent and
Phraseological Diction-

= o WS, 3
] === h _ The Marconi Inter-
il \ OV It places in your hands national Code Co.,
|'I s B the Master Key to the g, 2

i| Marconi Houss,
| 3 Trade of the Globel STRAND,
Ll |i

COMPAGNIE
FRANCAISE
MARITIME ET
COLONIALE de
TELEGRAPHIE
: SANS FIL :

Sikge Social: 35, Boulevard des Capucines
FARIS

Ateliers : 32, Rue de la Briche, St. Denis
(Seine)

DAVIS & TINMINS,

LIMITED,
KING'S CROSS,
LONDON, N.

S M
Construction, installation
et exploitation de stations

de telégraphie sans fil.
Ag premier Novembre, 1913, 80
stations de bord en exploitation.

Trapamizsion =t récepiion des radiotélégrammes & bord
des paguebots — 5'adresser an télégraphisie do bord.
S'adresser an Slkge de la Cemoagnds. 1% Boulevard
des Capueines, b Paris. e

1*—Poar la transmission des
radictélégrammes & destina
tion des paguebots =n mer.

§*—Pour la transmission par
idldgraphie sans 61 ivads
Marconi]l des télégrammes &
destination des Etats-Unis st

Established 1878,

METAL THREAD SCREWS

Nuts, Bolts,Terminals &c.

i Telesnona: North 6BO {2 el

do Canada. -
slEagrame: ﬂ-ml‘-l'l'“'-'l'. t-”"m

" —Et poar fous renselgne- Ll

mants.

Fleais miciiron L PAs' Wingltas World ™ ﬂrTrfEFll-'llT?"ﬁFﬁfI"Jle;;f'IHH”-



Gpe

WIRELESS
WORLD -

Volume VI. No. 66. SEPTEMBER, 1918.

s

Wireless in Turkey

An Amateur's Experiences

By W. GORDON CAMPBELL

THE wireless station at Constantinople was erected by the Marconi Company
a few years before the present war and a description of the installation was given
at the time in these pages. I may, bowever, mention here that the principal set
has a power of 2o Kilowatts, while a Hll}lj‘li’]‘ﬂi‘ﬂ'td"l 3-kilowatt set is nsed for signalling
over short distances. The aenal is of the * umbrella ™ type and the musical note
emitted is of a peculiarly ' plaintive " character. This station vccupies a prominent
position on an eminence overlooking the Golden Horn, known as " Ok Maidan ™
(arrow place), which indicates that the spot was iﬂrim,rlj, used as archery ground.
When the Marconi engineers were erecting the station and installing wireless
on sthe TI.'lI'kl'ﬁh warships 1 was myself connected with the Admiralty, and had a
" teskere "' or pass which enabled me to go where I pleased in the arsenal. 1 also
had access to the wireless station. At the request of the British admiral, who
then acted as adviser of the Minister of Marine, [ was giving a course of advanced
instruction in English to officers of the wireless department, who were afterwards
to be sent to England to complete their technical studies at the Marconi works.
The room at the arsenal in which I gave this instruction adjoined the store and
workshop where Mr. W. Beale Cole, of the Marconi Company, was fitting up the
apparatus to be used on the warships. 1t was natural, therefore, that we two
Englishmen should foregather together in that foreign land, and it i1s to him that
I am indebted for my first practical introduction to the mysteries of wireless,

UNIVERSITY OF MICHIGAN
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FENTRANCE TO THE BOSPHORUS: THE DOLMA BAGHCHEH PALACE, MARKED X, WAS
THE LOCALE OF THE ASSASSINATION OF THE SULTAN ABDUL AZZIZ IN 1875,

Mr. Cole, besides being a skilled electrical{engineer, has in latter days developed a
literary faculty, and his name will be tamiliar to the reader as the author of several in-
teresting semi-scientific tales and topographical articles contributed to this magazine.

Of the engineers occupied in installing the Ok Maidan station I came chiefly
in contact with Mr. James and Mr. Strang. On one occasion [ passed a whole night
with them at the station and had an opportunity of seeing “ hnw it works ' under
their able guidance. The Turkish officer in charge had been trained at the Chelms-
ford works and spcke English fluently,

Mr. Cole occupied a room on the fourth floor of an hotel in Pera, the European
quarter, from the windows of which Ok Maidan was clearly visible at a distance
of about two miles across the valley of Cassim Pasha. Communication was estab-
lished between these two places at night by means of lights which flashed out the
Morse signals. 1 was usually present during these conversations and then made
my first attempts to master the Morse code. But that was by no means an easy
task. I subsequently found, after trying various methods, that the most satisfactory
was that adopted on the " Morse made easy " card issued by the Wireless Press,
in which the long and short signals forming a letter are indicated by the accented
and unaccented svllables of a word commencing w:th that letter. For example,

R (.—.) would be representcd by such a word as * record’er ”* or ** remem’ber "’
and other letters in a similar manner. Mr. Cole also fitted up in his room a simple
receiving outfit consisting of a multiple tuner and magnetic detector with a few yards
of wire attached to the hotel chimney as aerial; but, as the Ok Maidan station
was not then working, the only signals we heard were those of the Rumanian passenger
steamer in the harbour, which occasionally communicated with Constantza or
Bukarest.

It was not until after the departure of the Marconi engineers that 1 realiced
how easy it would be to fit up a receiving station. With sume difficulty T obtained
the necessary wire for my aerial and the tuning coil. The latter consisted of
many vards of thin cotton-covered wire wound by hand on a cardboard
tube, with two sliding contacts. I also found a low-resistance telephone receiver,
and a friendly British mining engineer provided the galena for my detector, but no
tinfuil could be discovered anywhere for my condenser. Eventually 1 observed

UNIVERSITY OF MICHIGAN
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that certain chocolate slabs sold at the British stores were wrapped in just the kind
of fuil that I required. I obtained a quantity of these slabs and after completing
my condenser the chocolate came in handy when listening of an evening to the
music of the ether. The aerial consisted of four short copper wires, attached to a
short pole on the roof, while the earth-wire was fixed tu the water-pipe. This
first installation involved an outlay of just about one pound sterhng. It was
afterwards much improved by the substitution of two coupled coils and the addition
of variable condensers and two detectors, the one electrolytic and the other a
combination of zincite and bornite. I also fitted up a transmitting set with thf:
aid of a 3-inch spark coil. but as there was no other amateur with whom I could
communicate it was not of much use.

At the time when my installation was completed, the Bulgaro-Turkish war
was drawing to a close and the Turks were in retreat towards Constantinople. A
massacre of Christians was feared, and in order to protect their subjects the Powers
sent a fleet of about twenty-five warships to the Bosphorus. At the British Embassy
a wireless station was established on the roof and kept in constant touch with cur
two warships. Must of these warships communicaterd with their bases by wireless
in the evening, so that, as may be imagined, there was often a regular pandemonium
of sounds in my telephone receiver. But as the messages were almost invariably
in code I was naturally unable to understand them. However, the French warships
occasionally communicated with one another in plain language and the Gocben
often transmitted to her consort the German official war news in plain German.
Then the Turkish station rarely used code at that time, while the Rumanian passenger
steamers always transmitted in urdinary Rumanian or French. All the warships,
excepting the French, emitted musical notes of various pitches, the highest being
that of the Goeben, on which, of course, the Telefunken apparatus was used. The
French ships gave out a low cracking sound like that of a machine-gun, which

GENERAL VIEW OF CONSTANTINOPLE, AND THE GOLDEN HORN.
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made it difficult at times to distinguish
the dots from the dashes. Even with
my small aerial the signals were so strong
that they could be read many yards away
from the receiver. Sometimes I placed
the receiver upside down at an angle in-
side a glass tumbler, which intensified the
sound and gave it a peculiarly penetrating
ring. One evening I left the receiver in
this position near my bed and was actually
‘hmkf'rltd in tl!'le middle of the night by
the * peep-peep frnm my tumhILr

The ordinary “ continental ' Morse
was used for all the langnages emploving
the Roman characters, but for Turkish,
Greek and Russian it was mnﬂ:lﬂa"]l}
modified. A Turkish naval officer gave
me the ordinary Turkish code, but I had
to work vut the Greek signals for mysell.
[ jotted dowr the dots and dashes as
they were transmitted and taking for
granted that <everal of the letters or
sounds common to both English and Greek
wotld be represented by the same groups
of signals I soon made vut the complete

The chief difficulty was with the diphthongs, which have special signals.

The speed of transmission was usually high in the case of the warships, but the
Turks tapped cut the letters so slowly that one could write down the dots and

dashes with the greatest ease and after-
wards read the message at leisure. Ok
Maidan was mainly engaged in communi-
cating with the Turkish fleet, and also
with Adnanople during the siege of that
town by the Hulgarians

With regard to * things heard " by
means of my installation it will be seen
that there was no want of variety in the
languages and ' notes " transmitted ; but
that was counterbalanced bwv the fact
that most of them were signalled in code
or cipher. It was monotonous to listen
to an interminable arrav of hgures or
letters which conveved no meaning, but
there were Uf'('ﬂ"'*IUﬂd] cominunications
in “clear” language. One morning I
overheard the Rumanian steamer in
port spelling out a message in French
addressed to Bukarest on  behalf of
the British post office at Constantinople.
It was of a private nature, but I care-
fully wrote 1t out and on calling that
same afternvon upon my friend the post-
master [ casually placed it under his
nose. His look of blank astonishment
wias amusing,

EXTRAMNCE TO
OF

THE MOSQUE
AHMED I.
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** Where on earth did you get that ? ** he asked; " it's private.”

“Well,” T =aid, ** there is nothing private about the ether from which 1 picked
it up, and if messages are secret thev should be sent in code ; but, so far as I am
concerned, it will not be disclosed to anvone.” On another occasion 1 heard the
German liner Corcovado in the harbour speaking in English te an Italian passenger
steamer, then approaching Constantinople from the Dardanelles, with regard to
the family of the American Minister, Mr. Morgenthau. As Germany was then at
war with us (although not with the United States) this aronsed my curiosity., The
explanation, however, was simple. It appears that the American gunboat Scorpion,
then in port, was trying to find out from the [tilian steamer the time of her arrival,
as a relative of Mr. Morgenthan was on buard, bat failed to attract her attention,
probably because the Scorpion’s transmitting power was insufficient.  Accordingly
she asked the Corcovado, which had a much more powerful installation, to relay
on the message. But perhaps my most interesting experience at the * listening-
post "' was on the night when the Goeben and Breslau reached the Dardanclles after
their break-neck race from Messina. 1 heard the Corcovado calling for ** AGO,”
which 1 knew from the list in the Marconi Year-Book to be the call-letters of the
Goeben, then supposed to be far, far away. The message was in open German, and
stated that mechanics would be sent down as requested at once to execute the
necessary repairs. Immediately afterwards the Corcotado called for * DGL,"”
which I found to indicate the General, another German liner then somewhere outside
the Dardanelles. A short message was first transmitted in open German, then
followed a long communication in code. [ snspected that the Gemeral would try
to escape into the Dardanelles.  Next morning the arrival of the Gochen and Breslauw
was announced in the Turkish papers, and two davs later the General came into
the Bosphorus with a dummy funnel and other disguise,

(To be continned.)

YIEW OF GALATA AXND PE_R.'L FROM THE STAMBOUL SIDE,

Original from
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An lllustrious Jurist

Whose Intellectual Gifts Won Him High ‘Distinction in the
Field of Wireless

THe English Bench has in modern days produced no more luminous exponent
of its best traditions than Lord Parker of Waddington, who died of heart failure on
July 12th last at his home in Aldworth, Haslemere, in his sixty-second year. He
was a thinker and student, as well as a lawyer, and some 'of his judgments are nothing
less than epoch-making. One of the outstanding instances thereof profoundly
affected the progress of radiotelegraphy. We refer to that which he delivered on
February 2i1st, 1911, in the action brought by Senatore Marconi and Marconi's
Wireless Telegraph Co., Ltd., against the British Radio Telegraph and Telephone Co.
The subject-matter of the trial involved Marconi’s basic patent, No. 7777 of 1900,
besides two others filed by the great inventor. It is truly wonderful to read this
classical pronouncement, which has formed the basis for numerous subsequent
decisions, and to remember that the great lawyer who delivered it had no previous
technical knowledge of wireless to guide him. The manner in which he disentangled
ether wave telegraphy from that founded on magnetic induction, the lucidity with
which he treated Marconi's innovation in the coupling and attuning of a closed
wvscillating circuit with an open radiating or absurbing circuit, and the clarity of
reasoning which disposed effectively of the plea that an auto-transformer in use by
the defendants and their possible employment of an inductive shunt relieved them
from any onus of infringement, would have been remarkable in the case of an expert
highly equipped with technical qualifications. Radiotelegraphy owes him a great
debt of gratitude for having, bv his remarkable intellectual power and analytical
insight, cleared, once and for all, issues of the greatest importance and difficulty.
Mr. Justice Parker (as he then was) won so great a reputation by his wireless judgment
‘that, when in 1912 a Select Committee was appointed by the House of Commons to
organise the Imperial Wireless Chain, the responsible post of Chairman to the
Techni:zal Advisory Committee was filled by him. To him, moreover, was assigned
the task of presiding over the Wireless Telegraphy Research Committee, appointed
by the Postmaster-General to investigate the most satisfactory methods whereby the
State should make provision for research work intp radiotelegraphic science. That
report was issued in 19r4 and resulted in the organisation being established in the
furm of an experimental establishment at the National Physical Laboratory at
Teddington. The son of a Lincolnshire clergyman he *started in life" at Claxby
in 1857. His education was conducted at Westminster School and Eton, and
consummated at King's Cullege, Cambridge. Called to the Bar by Lincoln's Inn
in 1833 he maintained a connection throughout his earlier lezal career with Mr. Ingle
Joyce, afterwards Judge of the Chancery Division. Lord Loreburn appointed him
to a judgeship after the return of the Liberals to power in 1906, and on the death of
Lord Macnaghten, in 1913, Mr. Asquith promoted hitn over the heads of the five
Lords Justices to become a Lord of Appeal in Ordinary, and a Pecr for life under the
title of Lord Parker of Waddington. He was chosen, despite the severe handicap of
serious eye trouble, to preside in the Second Division of the Judicial Committee of
the Privy Council, constituted in 1916 Lo deal with appeals from the Prize Court.
Right up to the last he showed by his exposition in clear terms of great constitutional
doctrine that his brilliant intellect remained undimmed by the tribulations of
. physical sufferings.



On Valve Characteristic Curves and their
Application in Radiotelegraphy

By J. SCOTT-TAGGART, R.E.

I

In the history of scientific discovery there is hardly a better example of applied
physics than the use of the vacuum valve in radiotelegraphy. Moreover, there
are few cases where graphical results obtained in a laboratory suggest so strongly
practical applications of them. One has only to glance at a characteristic curve
of a valve to grasp the practical potentialities of this comparatively recent inven-
tion. It is proposed in the following paper to enlarge upon the very valuable in-
formation we can obtain by the study of a number of such curves, and not only to
explain some of the phenomena met with in actual work but to show how we may
apply our information in designing apparatus and using the valve to the best advantage.
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The curves given have been obtained with a small hard valve, having a very
wide-meshed grid, but they may be taken as typical of all hard vacuum valves used
in receiving and transmitting circuits.

Let us first briefly summarise the elementary facts concerning valves. On
heating the filament of a valve to incandescence, negative electrons are emitted.
A further increase of temperature, produced by placing a higher voltage across
the filament, results in a great increase in the rate of emission, which depends solely
upon the temperature of the filament. If we connect a high-tension battery with
its positive side to the plate, or sheath, of a valve and its negative side to the filament,
a potential difference will exist between plate and filament, causing the negative
electrons to flow to the positively-charged plate. Of the total number of electrons
emitted per second only a certain proportion flow to the plate, the number depending
upon the high-tension voltage applied. As we raise this voltage so do we increase
the electron flow from filament to plate ; this flow may be measured by a milliam-
meter included in the outer circuit.

Fig. 1, the simplest of the characteristic curves of a valve, shows how, by in-
creasing the high-tension voltage, we also increase the plate current. It also shows
us that at first the current increases slowly, then more rapidly, until, approaching
saturation point, it begins to increase more slowly again, a point being finally
reached when a further increase in the high-tension voltage produces practically no
increase in the plate current. The plate has now attracted all the electrons
emitted from the filament at that particular temperature. We see from this
curve, then, that Ohm's Law does not apply in the case of valves., Had the
valve acted as an ordinary conductor the " curve " in Fig. 1 would have been a
straight line.

The next elementary consideration is the effect of grid voltage on the plate
current. A positive voltage on the grid causes an increase in the plate current,
and a negative voltage causes a decrease. In the following paper all voltages given
will be relative to the negative end of the filament, and this end will be considered
as having zero potential. If there is a potential difference of, say, four volts across
the filament the potential of the positive end will be called + 4 volts. Sometimes
the positive end is called zero and the negative end — 4 volts. It is purely a relative
matter. In the following curves the grid is considered as having zero potential
when connected directly to the negative end of the filament. Under these circum-
stances the grid may be considered neutral with respect to the filament. The gnid,
being at the same potential as the negative end of the filament, will be at a lower
potential than any other part of the fi'ament. There will, therefore, be no tendency
for e'ectrons to flow to the grid, and produce a grid current, although a few electrons
are bound to strike the grid on their way to the plate. If we put a negative charge
on the grid it will repel electrons which would otherwise have gone to the plate, and
will also form a strong negative space charge round the filament, causing a consider-
able drop in the p'ate current. If, on the other hand, we place on the grid a positive
charge of, say, 2 volts, the potential of the grid will be higher than the potential of
any point on the lower half of the filament, assuming the potential difference across
the filament to be 4 volts. A small grid current will therefore be set up. If the
grid voltage is made + 4 volts,
or higher still, the grid will be "™
at a higher potential than any i A BRI 5 2
part of the filament, and elec- -
trons from every part will low | % Y
to the ETld In all cases, l e Ll i
therefore, a posit ve charge on |
the grid not only grea'ly in- ?
creases the plate current but
also establishes a grid current FIG. 2.
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of its own. This grid current, which plays an important part ‘n the work'ng of
va ves, will be discussed later in detail.

The most important characteristic curves of a valve are the ones which show
the effect of different grid voltages on the current in the plate circuit. Fig. 2 shows
a simple circuit for obtaining tabulated results from which the curves may be drawn.
A potentiometer P is arranged so that variable positive and negative voltages may
be given to the grid. This potential difference between grid and filament is measured
by the voltmeter V. In the plate circuit may be included the 4,000 ohm primary
of a step-down telephone transformer, to reproduce working conditions, and also
a milliammeter A to measure the plate current. The filament current is variable
by means of a rheostat, the exact voltage across the filament being noted for each
curve,

In Fig. 3 we have a number of curves showing the relationship between grid
voltage and plate current for different values of high-tension voltage, the potential
difference across the filarnent being kept constant at 34 volts.

Let us look first at the curve obtained when 335 volts are on the plate. From
this we see that under normal conditions the plate current is -8 milliamps. By
putting a gradually increasing positive voltage on the grid we cause very considerable
increases in the plate current until, at about + 12 volts, the plate current reaches
a maximum value, and remains constant at about 2-4 milliamps. If, on the other
hand, we put a negative charge on the grid, we reduce the plate current. By gradu-
ally increasing the negative charge on the grid we will ultimately cut off the plate
current altogether. This, as will be seen from the curve, takes place at about
— 6 volts. The effect of putting a higher voltage on the plate is to extend the height
of the curve until it reaches a certain maximum height, and also to displace the cha-
racteristic curve to the left, as will be seen from such examples as the 54 volt, 82-5 volt
and 100 volt curves. The curves are still approximately of the same shape and
maximum steepness at the different plate voltages given.

It will be noticed also that as we reach the higher plate voltages the value of
the saturation current almost ceases to increase. This is to be expected, since the
real saturation point of the valve is being reached, when all the electrons emitted from
the filament go to the plate. In the case of those curves which lie partly to the
right of the vertical line through zero grid voltage, which in future we will call
the grid zero ordinate, the grid is given a positive charge. It is the resulting flow
of electrons to the grid, and the establishment of a grid current which chiefly pre-
vents the 6 volt curve from reaching the same height as the 154 volt curve, If we
added together the values of the grid current and the plate current at the saturation
point of the 6 volt curve we would find that the total was approximately the same
as the maximum current obtained on the 154 volt curve. '

It will be clearly seen that by taking any of the curves of Fig. 3, and by suitably
adjusting the voltage on the grid, we can use the valve at any point on its character-
istic curve. When we speak of using the valve at a certain point on its curve we
mean that the vertical line through the given grid voltage cuts the curve at that

int.

i Take, for example, the B2:5 volt curve. With no volts on the grid the valve
is functioning almost at its saturation point ; at — 5 volts the valve is working at
a point mid-way along the straight steep portion of its curve; at 12 volts
the valve is being used at the bottom bend of its curve. [t will be seen later
that it is of the utmost importance that we should be able to adjust the valve to
that point on its characteristic curve at which it best carries out the function
desired of it.

The same object may be achieved by varying the high-tension voltage, varying
the filament current,”and by varying the two together. Let us first see thi:alglect
of varying the high-tension voltage, keeping the grid voltage constant, say, for
eximple, at zero volts. By placing 6 volts on the plate we are using the valve at
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PLATE CURRENT(MILLIAMPS),
FIG. 3.

the bottom of its characteristic curve. By placing 54 volts on the plate the valve
is functioning at about the half-way point along its curve for that voltage, By
increasing the high-tension voltage to about 82 volts the valve is functioning near
saturation point.

Let us now see the effect of putting a fixed voltage on the plate, say 331 volts,

Original from
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and varying the filament current. By drawing a characteristic curve for each value

of filament current we obtain the results shown in Fig. 4. They show us that by

increasing the rate of electron emission we greatly extend the height of the curve,

without actually displacing it bodily to one side as was the case when we varied

the high-tension voltage. It will be noticed that all the curves have their lower
ons in common.

Although the curve is not actually displaced to one side on increasing the fila-
ment current, yet the effect is almost the same as if it were moved to the right.
By keeping the grid at zero voltage and using 3 volts across the filament, we are
making the valve function at its saturation point. If we increase the voltage to
3} volts, we will be using the valve on the straight portion of its curve. If, now,
we make the potential difference across the filament 4 volts or 44 volts, we will be
using the valve at the bottom end of
_ MIGH-TENSION VUTAGE ConsTANT:34«] S5l g characteristic curve. We see, then
SSEEEEENREREEEN e i ¥ :
e E e . ! from the four curves given, that, by
SR ] having a rheostat to vary the filament
s \ -0 current gradually, we can produce
;- EEEENINEEEEEESNER ! curves of any height within limits, and
. ! also arrange to have the valve function-
ing at any point without having to vary
the grid voltage. :

By having a wvariable filament
current and high-tension battery we
can produce almost any kind of curve,
and displace it to either side of the
grid zero ordinate to serve our special
purpase. )
Supposing, for example, we require
to reproduce the 82-5 volt curve of
| Fig. 3 on a much larger scale: if we
increase the high-tension voltage, we
make the curve very little longer and
also displace it to the left ; if we keep
the B2-5 wvolts constant, and increase
the filament current, we will certainly
increase the height of the curve, but at
the same time we have done what is
equivalent to displacing the curve to
the right. The zero ordinate would
cut such a curve about half-way up
instead of near its saturation point.
What we do, therefore, is to increase
the height of the curve by using a
higher value of filament current, and
then to displace it to the left into the
desired position, which is completely to
the left of the zero ordinate, by using
a higher value of high-tension voltage.
: bbb biitof A This increase of voltage also adds to the
T B height of the curve,

PLATE CURRENT (MILLIAMPS)

L1
GRID POTENTI AL [VOLTS) (T'o be continued.)
FIG, 4.
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WEAGANT'S METHOD FoR GRoOUP FREQUENCY TUNING.

ExXPERIMENTS have shown that when the local circuit of a radio receiving
system is fitted with a group frequency or audio frequency tuning circuit a diminution
of the strength of signals results. A system has recently been disclosed by Roy A.
Weagant, chief engineer of the American Marconi Company, wherein group frequency
tuning is possible without the usual loss of signals. The connections are shown in
Fig. 1. The primary and secondary windings of the receiving tuner are indicated
at 3 and 5 respectively, the shunt condenser at 12, a solid rectifier at 6, and a series
condenser at 7. The group frequency tuning circuit includes condenser 7, a variable
condenser 11, a variable inductance 10, and the head telephone 9.

7l 10
T

4 i

FIG. 1. WEAGANT CIRCUIT FOR GROUP FREQUEXCY TUNING.



318 THE WIRELESS WORLD [SEPTEMBER,

Detector 6 is shunted by a coil 8, which has the effect of maintaining the signals
in the telephone g at the strength which would be secured were the group frequenc
tuner removed. The principle of operation is somewhat as follows : The detector 6,
while permitting the passage of impulses in one direction, tends to prevent their
passage in the other direction, and thus interferes with the oscillation of the circuit.
By placing an impedence in Ehunt with the detector, however, a path is provided
for the passage of oscillations in both directions, thus improving the operation
of the circuit.” The impedence 8, being of relatively high value, does not, however,
interfere with the operation of the detector in the case of high frequencies. Mr.
Weagant states that the best results are obtained when the inductances 8 and 10
are substantially of the same order, each of them being about 1,000 times the
inductance of the secondary 5.—Wirgless Age.

CONSTANTS OF RADIO-TELEGRAPHIC STATIONS,

At present there is a lack of simple characteristic constants to define the power
of sending and receiving stations in wireless telegraphy. The usual method of
defining the antenna of a sending station is by the number of watts calculated from
the antenna current and antenna resistance. As this does not take any account
of the radiating properties of the antenna, it does not lead to a means of calculating
the range of the station. In the case of receiving stations only figures of the most
general kind are generally given. The author purposes a system of constants that
he has devised in a series of experiments with the help of Zeppelin airships

It is assumed that the sending station emits undamped waves, that the surface
of the earth is a good conductor, and that absorption of the energy in its passage
between the stations may be neglected. All constants are referred to a definite
wave-length, azimuth and current in the sending antenna.

The ** Sending Constant " 5 is defined as the number of watts that the station
sends through a surface of one square mile, perpendicular to the radiation and » km.
distant : this would have different values for different azimuths with directive
antenna, or if the earth had different resistance in different directions.

The “ Receiving Constant " E is defined as the area in square miles from
which the antenna absorbs all the radiated energy. It thus follows that the number
of watts y measured at the receiving station is given by y=E S/r%.

According to the sensitiveness of the receiving apparatus there is a lower limit
to the power P, at which signals are just audible, given by y=n P, where n must
be greater or ﬁqual to unity. If m=1, the energy used 15 just sufficient for the
reception of signals, and the stations are at the greatest permissible distance R
apart. This distance is R=+/ (E 5/P) km.

From the number # of receiving units that are measured at a distance #, the
maximum range of the stations may be calculated from the equation R=r+/n km.

If the current I in the receiving antenna is measured instead of the watts, we
have I =K /r, where K=+ (E 5/p) and $ is the antenna resistance.

If signals are received from two sending stations the ratio of their sending
constants is equal to the ratio of the quantities y»® for each of the stations. On
the other hand, if two receiving stations measure the power received from a single
sending station, the receiving constants of these stations are proportional to the
same quantities, Lastly, if two stations are at a variable distance apart, the distance
may be calculated from the relations r, ry=+/ (vs/v1) =12/,

Corrections are necessary if the waves are damped and if there is absorption
of the radiation. The damping constant B =8,/ (8, +8,), in which 8, and 8, are the
decrements of the primary and secondary circuits, The absorption constant K
i5 given by K=e—dAr, in which 4 =a+/%, according to the formula of Cohen, A
being the wave-length. The conclusions stated above will now held, if each sending
and receiving constant is divided by the corresponding value of B/K.

UNIVERSITY OF MICHIGAN
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It will be noted that the absorption correction for 5 and E will be very small
if the distance between the stations does not vary over wide limits. Stations used
for measurements of the nature indicated should supply polar curves showing the
value of S for different wave-lengths, antenna currents and azimuths. Airships
afford the best method of producing such diagrams owing to the absence of earth
resistance, and to the fact that they can approach the sending station near enough
for the absorption correction to become neglig.ble.—(M. Fieckmann, from * Zeit-
schrift fir Flugtechnik und Motorluftschiffahrt 1914, Jahrbuch der drahtlosin

Telegraphie, April, 1918).

RANGE AND BEST WAVE-LENGTH FOR WIRELESS TELEGRAPHY.

The Austin-Cohen formula is commonly used in designing wireless stations.
This formula gives the magnitude of the current in the receiving antenna as a function
of the characteristics of the receiving and emitting antennz, the wave-length, and
the distance between the stations. The author transforms the equation, so that
the various quantities are involved in a consistent system of units, and then obtains
a modified expression for the radio-telegraphic efficiency of the system. The equations’
are somewhat cumbersome, and graphical methods are given for applying them to
obtain numerical results.

The first investigation refers to the range of the station. In calculating the
best wave-length to use it is usual to assume that the radiation resistance is small
in comparison with the ohmic resistance in circuit at the emitting and receiving
stations. The corresponding wave-lengths and distances of transmission are first
worked out on this supposition, and subsequently the case is considered in which
the above assumptions are not true, such as is the case with short wave-lengths,
high antenna, and good earths. In this case it appears that the efficiency grows
with the length of the wave used. As a last case, it is assumed that the radiation
resistance is large in comparison with the ohmic resistance at the sending station,
and the efficiency of the sending antenna is approximately equal to unity. In the
receiving station it is assumed that the earth resistance and the antenna resistance
are small in comparison with the equivalent resistance of the detector. On this
basis it is calculated that the efficiency of the system, calculated as the ratio of
the mean power available at the receiving station to the mean power emitted hg
the radiating station is given by n=[(3/8) n2/r]* where 1 and r are the wave-lengt
and distance of transmission between the stations. Lastly, an abac is constructed,
from which the characteristics of operation of a station may be easily read off.
The quantities obtainable by its use are the current in the receiving antenna, the
range of the station, and the best wave-length to employ.—(L. Bouthillon, Kevue
Générale de I Electricité, March 23rd, 1918).

Guatemala Joins In.

WE nutice the announcement in vur American contemporary, The Wireless Age,
that the Republic of Guatemala has " thrown in her lot with her big sister, and
declares that she stands by the United States.”” Although this Central American
Republic s little larger in area than the State of New York, and her population is esti-
mated at only about two millions, such action on her part is alike useful and signifi-
cant. Useful because she possesses a seahoard both on the Atlantic and Pacific
Oceans, and this accession on her pairt will prevent any chance of the establishment
of secret wireless stations or German U-boat bases on either littoral. Significant
inasmuch as it indicates the moral effect of the action against Germany taken by our

American cousins.

UNIVERSITY OF MICHIGAN



320

IBSFT LATTICE STEEL

FOR
MULE TRANSPORT.




321

[
i A
Auniar wavano ;
Bl fmi} ELLIRE
PULLEY. y | / ":"“r';'"_l.;,.t” oy uﬂ-n._lftn WAET PR T
LEN -, [ W T

el

\
Fibuivy III|I 1
|
I
[ -

{ i
ERECTING HEAD. / | \

SRR AL E B AN AR AN AR AN AN o

-\-\_\_\_\_\_-\-
L
“x\
L o e e e e e e e e e e e T

-

-

>

-

—

TLE STERL J
LT 1, E—

-
.-"d—d-

-
-'-'-'--
g’ il

A\

\
'l"u
e A\
CELAS BUULATORY x\: '||
W

E

\H "“'m.___
\ \
L
"'.
&

E; PR R e i

Original from

UNIVERSITY OF MICHIGAN



The Home Study of Electricity

An Important New Aid

A certain justifiable distaste for science has arisen in the minds of many students,
owing to the dry and uninteresting manner in which text-books are written.
Electricity has suffered from such treatment perhaps more than any other science,
and it is safe to say that the great majority of electrical manuals have virtually no
points uf contact with our daily life. Neither, for that matter, do they attempt to
clothe the dry bunes of the subject with anything a.ppmathmg a living interest, so
that unless the student is prepared to face a dreary vista of frogs’ legs, catskin sealing
wax, and obsolete apparatus, and to swallow a vast collection of facts unquestioningly.
he mayv as well give up all hope of advancement at the outset.

Far removed from this category must be placed the interesting volume®* which
it is our pleasure to review this month.  With considerable experience as an instructor
behind him, Mr. Penrose has not hesitated to throw overboard the accepted con-
ventions surrounding electrical instruction, and as a consequence has produced a
buok original in treatment and calculated to interest old and young alike.

The keynote of the volume is sounded in the preface. * In departing from the
orthodox methods adopted in standard text-books the author in no wise wishes to
disparage those met hﬂdﬂ indeed, the ultimate object is to encourage the large body
of students who, he knows from past experience, need a stimulated enthusiasin in
order to overcome a genuine dislike for mathematical reasoning. If, therefore, in
parts, a somewhat severe demand has been made upon the ' Electron ' theory, it
must be remembered that these lessons are intended to present facts vividly to aid the
non-mathematical mind in following the truths expounded in standard works.”

If there is one virtue in the book which shines out above all others it is that
difficulties are not avoided, but faced and overcome in a straightforward and lucid
manner. Thus, although the book is designed for those who have no previous
knowledge of the subject, such matters as the hysteresis cycle and curve, the
Wheatstone bridge, ring and drum windings of armatures, and the various problems
connected with the electric motor, are all fully dealt with in such a way that few can
fail to grasp their purport immediately.

Capacity and inductance are also thoroughly treated, in spite of the fact that
most elementary volumes leave these subjects severely alone.

A special word of commendation must be given to the manner in which the
book is arranged. The whole volume is divided into fifty lessons, each of these being
preceded by a list of inexpensive clementary apparatus by the aid of which the
student may test for himself the truth of the assertions made. At the end of each
lesson will be found a list of questions to be answered before the next lesson is
commenced, and thus the student may test his progress throughout the various
stages. The volume is thus particularly suitable for home study, although, of
course, it 1s Just as useful for class work.

The thoroughness of the general treatment, and the particularly clear manner in
which inductance and capacity are dealt with, makes this book eminently suitable
for those who are entering upon the study of wireless telegraphv, whether for
professional purposes or merely as a branch of general educativn, The volume,
which is illustrated with numerous diagrams and figures, contains over 500 pages,
with a copious table of contents and index, and is certainly one of the most interesting
it has been our good fortune to meet.

* Maeneiism and Eleciricily Jor Home Shaidy. .l.!].r H. E Penrose. London: The Wir.less Press, Ltd.
g=. mel,
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Wires and Wiring (1I.) |
By ROTAREPO

WHEN joining wires together it is essential that they should make good and
constant contact, in other words, the joint must be firm. Loose joints always give
trouble, more especially so in wireless receiving gear where the available power is too
small to overcome imperfect contacts. These carelessly made joints are the most
common source of that tantalising and hard-to-locate fault, * intermittent sigs.”

To ensure firm joints solder should be employed wherever possible, though dis-
cretion must be exercised in the application of heat. It is well to adopt the rule of
using no more heat than is absolutely required. It cannot be too strongly emphasised
that excessive heating tends to make the wire brittle, to say nothing of the damage
liable to be done to the insulation, both of which tend to greatly reduce the efficiency
of the station. [t has already been pointed out in these pages that the soldering iron
should be used in preference to the blow lamp for wire joints, and the system to be
adopted was explained by Mr. Ward in the June issue.

Sometimes it is necessary to make a joint for a “ tapping offi ” lead at some
central point of an existing main lead. In this case the procedure should be as
now described. Bare and clean a short length of the main wire at the point desired,
which length will depend upon the size of wires to be joined—usually an inch will be
sufficient. Bare and clean about two inches of end of tapping wire and then bind
tightly round the bared portion of main wire, finishink off with solder and insulating
tape.

PEthre the tapping-off wire is composed of more than three strands, a more
satisfactory joint i1s formed by cutting out the core, and then twisting each half
of the remaining strands in opposite directions around the main lead. Naturally
it will be necessary to bare twice as much of the main wire as would be required
for forming the previous joint.

Whenever it is necessary to twist one wire round another always tighten up
the turns by the aid of the pliers, taking care, however, not to break the
wire,
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The foregoing include all the ﬂrdinarly joints proper which are likely to be
required at sea, except, of course, for splicing, which unfortunately defies clear
and adequate explanation on paper, and which can only be taught by ocular demon-
stration ; the remainder of this article, therefore, may be fitly devoted to the manner
of finishing off ends of wires for ** jointing " to apparatus.

The most common “ finishing "' to wires in an operator's cabin is the lug, of
which the two main varieties are those having * eyes "—that is, holes drilled through
a flattened end—and those having open ends or liaﬂ.a:gf “slots.” All types, however,
have one tubular end in which the wire is to be afixed with solder. * Eye-lugs *
are used for semi-permanent connections such as leads to switchboards, starter,
etc., whereas “* slot-lugs "' are used where wires have frequently to be disconnected—
for example, accumulator leads and connectors. Lugs intended for cotton or
silk-covered wires are fitted with a removable sleeve, which is slightly longer than
the tubular end of lug. The use of these sleeves will be shown later.

To fix a lug on to a wire commence by baring the end for a length slightly
longer than the depth of tube of lug. Clean this thoroughly and, if a multiple
wire, twist up the strands with pliers. Hold the lug in the vice and place in the
tubular end, which should be up. together with a small amount of flux and a little
piece cut off one of the solder sticks. Pull back as faras possible the cotton or silk
covering, and put sleeve on wire with wide end away from end of wire to be soldered.
Then hold the wire in right hand, having dipped its cleaned end in the flux, and heat
the lug with flame of blow-lamp until the solder melts. Now, having held the bared
wire for a moment or two in the flame, push it slowly and steadily as far as possible
down the tube. After a few seconds remove the flame and hold the wire steady until
the solder sets, when the lug should be found to be firmly fixed to the wire. If the
solder won't * take ""—that is, stick to the wire—it is a sign of dirt or insufficient
flux. Presuming the joint to be satisfactory, remove the lug from the vice, push
back the silk cover of wire and slide the sleeve into its place, which will cover up
any small portion of the insulation whicl may have got scorched in the process.

If lead-covered cable is being used the lead should be removed for about half
an inch further than the insulation, because otherwise the metal sheathing might
touch the lug, in which case it would become “ live " and probably cause a serious
short circuit.

Sometimes a lug breaks off the wire, in which case the stump of wire and solder
can easily be removed from the tubular end by holding the lug upside down with
the pliers and heating it until the solder melts and runs out.

If a lug is not available, but a good joint for a terminal connection is required,
all that is necessary is to bend the bared ends of wire, after tightly twisting up the
strands, into a loop just large enough to pass over the pillar of the terminal when
nut is removed. This loop should be well coated with solder in order that it may
retain its shape.

When putting this type or, in fact, any wire on to a terminal put it on in
such a manner that the nut, on being screwed up, tends to close the loop and
not vice versa.

The two ends of aerial down-leads which fit into their appointed terminal holes
on the Bradfield will give better contact and wear longer if the strands are twisted
up, cleaned, and well soldered.

" Seizing "’ or " whipping "’ the ends of aerial wire—that is to say, binding
with string or wire to prevent the ends {raying out—is very simple in execution,
though, like splicing, defies explanation. However, after watching an A.B. once or
twice it is readily picked up.

When connecting wire to lamp sockets, etc., bare about twice as much as is
required to pass through the porcelain to screw grip and, having bent this double,
twist it up firmly before inserting it in the holder. This gives a better contact,
and prevents the screw from cutting through wire if it be too tightly screwed up.
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A Distinguished Tro

LINKED BY A SEQUENCE OF ORGANISED SCIENTIFIC WORK
Some allembi lo sllusirate the Romance of Science from past and present happenings.

By H. J. B. WARD, B.A.

Was there ever a more ridiculous piece of crass incomprehension than the
legend that Romance and Imagination are alien to science ? Yet such an opinion
was seriously held by a large number of our immediate forefathers. The humblest
scientific student nowadays knows better ; but the point cannot be too frﬂquentl;,'
emphasised, and it is hoped that the following brief account may ‘ point the moral,
even if it does not * adorn the tale.”

THE GOLD MEDAL RECENTLY AWARDED TO SENATORE
MARCONT BY THE FRANKLIN INSTITUTE OF PHILADELPHIA.

In our June issue we announced that the Franklin Institute of Philadelphia
had recently awarded their medal to Senatore Marconi. On this side we fear that
not a few readers may have asked themselves the question, ** What is the Franklin
Institute ? ' and we are certain that quite a number queried ** What has the Franklin
[nstitute to do with Radiotelegraphy ? ** y»ifle oeavrér was inscribed in gold
letters over the portico of the oracular temple at Delphi,* and was regarded by the
old Greek philosophers as the beginning of wisdom. Assuredly the self knowledge
of which the ancient apothegm speaks would require but little stretching nowadays
to cover our close blood-relations of the U.5.A. It may therefure be not inapposite
under present circumstances to trace the romantic story of this scientific chain in
the following brief résumé.

Three grf:at men stand out as the Eponymous Heroes of the tale, triple links

——— —

* Or, as Alexander Pr-?eﬂm it
ow then thyself, presume not God to scan ;
The proper study of mankind is man."

LUNIVERSITY OF MICHIGAN
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of the first importance in the sequence
of events. These three are Count
Rumford, Benjamin Franklin and
Guglielmo Marconi. Let us take
them in order :—

In 1753, at Woburn, in Massa-
chusetts, there was born—of old
Colunial stock—Benjamin Thomp-
zon, a man of high ability and
catholic interests, with an especial
bias towards the physical sciences.
Owing to the fact that he chose the
side of England, then drifting into
conflict against her American Colonies
under the guidance of her German
Kings, Mr. Thompson was con-
strained to desert the New "l."l.'nrld
for the Old. For his " loyalty ” to
the ** Ancient Order of Kings " he
was awarded the title of Count
Rumford by the Elector of Bavana.
He became a Fellow of the Royal Suciety (London) in 1779, and endowed the two
Rumford Medals, which still form notable items amongst the awards of that famous
Institution. Not content merely to maintain his connection with the Roval Society,
he founded in 1799 the almost
equally important scientific
organisation known under
the title of the Royal Insti-
.tution. This Institution is
devoted to the objects of {(a)
encouraging inventions in
mechanics, and (M) of furnish-
ing opportunities for the
study of applied science, In
1804 he married the widow
of Lavoisier, the celebrated
French pioneer in chemical
research, and died at Paris in
1814.

The Royal Institution
Buildings in Albemarle Strect,
Piccadilly, the home of an
organisation which ought to
be familiar to every wireless
man, constitutes the most
enduring memonal possible
to the memory of this eminent
American. Within its walls
Faraday achieved the epoch-
making discoveries which lie
at the root of many of the
manifold applications of elec-
tricity that enrich the medern
world., The historical ap-
paratus employed by Davy, BENJAMIN FRANKLIN AS PICTURED BY CARPENTER.

COUNT RUMFORD (né Benjamin Thompson),
FOUNDER OF THE ROYAL INSTITUTION,

UNIVERSITY OF MICHIGAN
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by Faraday, by Odling and by Tyndall find a place within its enciente, and for over
a hundred years the Society has been applying itself to the noble objects of its
foundation, ** the promeotion, diffusion and extension of science, particularly in the
realm of useful knuwl{-dgn.”

Such is the first person in our trilogy, an American of the old Colonial days
fired with enthusiasm for practical scientific research. Our second personality
resembles him in certain particulars, but differs widely in others.

The youngest son and fifteenth child of a family of seventeen, Benjamin Franklin
first saw the light at Boston, Massachusetts, on January 17th, 1706. Much of his
early career appears to have furnished material to Mrs. Humphry Ward for her
description of the bovhood of David Grieve. Franklin's origin was as humble as
Thompson's was illustrious, and it took him many years of struggle before, at the
age of 40, he was able to commence those fruitful researches in ele -:tr-n_lt*l, which
gave him front rank amongst the most original of natural philosophers. Mr. Carpenter’s
picture (p. 326) shows his demonstration, by means of a boy’s kite, of the identity
between lightning and electricity which had—up to his time—been a matter of
doubt. Within seven years the Royal Society of London recognised his achieve
ments by a fellowship ; but he, unlike Thompson, ranzed himself on the side of
the American Patriots, and the greater part of his later life was devoted to political
objects. OQur illustration on page 328 depicts the house in Craven Street, Strand,

THE FRANKLIN INSTITUTE, SEVENTH STREET, PHILADELFPHIA.
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which formed his residence during his sojourn in
Britain's Metropolitan City, his wvisits to which
came to a final termination in the critical year of
1775. Alike as liffératenr, scientist and patriot, the
name of Franklin is venerated throughout the
United States, and indeed all over the civilised
world, whilst his early connection with the printing
craft finds a fitting memorial in the Saiurday Even-
ing Post, one of the most popular of American
weeklies, which owes its foundation to him.
Benjamin Franklin retired from political life
in 1785 and spent the remainder of his days in
Philadelphia. It was in that famous Quaker city,
during the course of 1824, thirty-four years after

STATUE OF 3ENJAMIN FRANKLIN
ERECTED AT PHILADELPHIA

a National Memorial to his
memory and for the expressed
purpose of meeting a demand
in America for an organisation
similar to the Royal Institution
founded by Count ‘Rumford in
London 25 years previously.
The great American is said to
have estimated as the most en-
during section of his life work
his contributions towards the
discovery of physical and
-natural laws, and more especially
the application thereof to the
well-being and comfort of man-
kind.

These are the objects set
before itself by the Institution
which bears his name, and which
recently bestowed its annual
medal upon Senatore Marconi,
whose achievements in the realm
of radiotelegraphy have fur-
thered the cause of humanity to
a degree unsurpassed in the
annals of science.

Our illustration on page 327
depicts the front of the Institu-
tion Buildings, located on the
east side of Seventh Street,

his death, the Franklin Institute was organised, as

THE HOUSE IN CRAVEN STREET, STRAND,
AT WHICH FRANKLIN STAYED WHEN
VISITING THE BRITISH METROPOLIS.
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Philadelphia (between Market and Chestnut Streets), and which was built from
plans furnished by the well-known architect, John Haviland. The corner stone was
laid on June Bth, 1825, and the official journal (founded a year later) has proved of
invaluable assistance in promoting the development of the Institution, and in per-
petuating the distinctive character which it has consistently maintained.

The Gold Medal, of which we furnish an illustration on page 325, is awarded
annually from the Franklin Medal Fund, founded on January 1st, 1914, by Samuel
Insull, tothose workers in physical science or technology, without regard to nationality,
whose efforts have done most to advance a knowledge of physical science or its
application. Our picture bears witness to its high artistic merit, and it is not
unworthy of mention that the intrinsic value of the medallion, awarded to Senatore
Marconi, the third person of our trio, amounts to about seventy-five dollars, The
great Italian inventor has been too prominently in the public eye during recent years
to need any biographical notice here ; but it 15 worthy of remark that, amongst all
the many distinctions showered upon him, he values, in no ordinary measure, this
award of the Philadelphian Institute.

Although—as we have seen—of but recent foundation, the distinction is both
rare and highly prized, numbering amongst its recipients Thomas Alva Edison,
the notable American inventor, and Hendrnk Antoon Lorentz, the eminent Dutch
physicist, whose researches into the nature of light and the ultimate constitution
of matter have won for him world-wide renown. Senatore Marconi was in Italy
on his country's business when the award was made, and His Excellency Count V.
Macchi di Cellere, the Italian Minister at Washington, attended at the Institute on
Wednesday, May 1sth, and received the medal in the place of his distinguished
compatriot from the hands of President Clark, the present Chief of the Franklin
Institute. The actual ceremony of presentation was by no means lacking in pic-
turesqueness of detail, and we would refer interested readers to the detailed account
published in the [owrnal of the Frankhn Institule, No 1,826, for July, 1918, The
President, Mr. Walton Clark, called upon Dr. Harry I. Keller, Member of the Board
nf Managers, to make the official statement relative to the work of Senatore Marconi
and the reasons which prompted the Institute to make the award. Dr. Keller's
address was worthy of the occasion, and he made a touching reference to the fact
that ' the creator of the wireless art has not been spared the experience of unjust and
ungenerous attacks upon his claims by envious rivals and competitors.” Count
Cellere delivered a proper response, the gist of which will be found 1n THE WIRELESS
WoRrLD for June last. We would only add here a passing reference to the association,
touched upon by His Excellency, between the distinguished personalities of Galilen,
Volta and Franklin. The reference to the award in the minutes of the Institute runs
as follows :—

" In recognition of his brilliant inception and successful development of the
“ application of magneto-electric waves to the transmission of signals and telegrams
* without the use of metallic conductors.”

The achievements of the Franklin Society include such important services as
the inauguration during 1831 (in concert with the American Philosophical Society)
of systematic meteorological observations which have proved of such immense
utility to American agriculture. Moreover, without any Federal or State aid the
Institution in 1884 held the first great International Electrical Exhibition which
produced wide-reaching effects upon the development of that industry, including
the initiation of the American Institute of Electrical Engineers.

One of the effects of the present war will undoubtedly consist of a closer union
in every field, industrial, scientific, and social, between the British Empire and the
great republic overseas. Union implies knowledge and co-working, so that every
step towards a fuller realisation of the aims, endeavours, and institutions of the two
branches of the Anglo-Saxon race will aid materially the realisation of that fraternal
concord which both have so much at heart. - -

c



Police Wireless 1n

New York

An [llustration of the Way in which Radiotelegraphy is
Used on the Other Side

THE accompanying illustration shows a wireless telephone and telegraph
motor truck placed in service by the New York Police Department Signal Corps.
This equipment was designed to be kept constantly in commission as an emergency

NEW YORK POLICE CAR FITTED WITH WIRELESS

precaution in case of failure
of the ordinary means of com-
munication from any causc
whatever during the war.
The antennz extend from
one high mast on the front
of the truck to a shorter mast
at the rear of the truck, eight
conductors being used for col-
lecting the electric waves for
the coherers of the receiving
instruments or for transmit-
ting the messages sent from
the wireless truck.

A police army several
thousand strong may be
called intv service in the
municipality on short notice.
Dressed in khaki uniforms
and completely armed and
equipped, a parade in
which the wireless truck was
a feature passed in review
under federal military autho-
rities from Fort Wadsworth,
Staten Island. The parade
included, in addition to the
battalions of police infantry,
a machine-gun detachment,
a mounted troop, the wireles=
and signal corps and a
hospital corps.

The wireless motor truck
is a most essential part of
the signal equipment of every
army in Europe and America

and 1t 15 rendering wonderful service in modern warfare. The establishment of these
cars is not |_m['_l.: interesting in itself, but constitutes a striking illustration of the way
in which wireless telegraphy is permeating every phase of modern life.
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AERIAL Post,

WE noticed the other day the following paragraph in one of our daily con-
temporaries, dated from Amsterdam :—

“ According to a statement made by the Director-General of Posts and Tele-

“ graphs the Dutch postal authorities are negotiating through the Foreign Office
* with the British Government concerning the possibility of an aerial post to and
 from London.”
We do not think that the " dearest friend " of THE WIRELESS WoRLD can accuse us
of an unsympathetic attitude towards [‘ﬂl‘.ETan-E or innovation. With regard to
this very matter, under the heading of * Navigation in the Ocean of Air,” we
pul:-ll-.hed a short article in our August, 1917, issue, treating with favourable anticipa-
tion the idea that the air might furnish us with a means of cammunication more
speedy than any attainable by utilisation of the denser medium of the sea. No
doubt the time will come, and that speedily, when express letter mails will be
transported, even over long distances, by aircraft of one sort or another. But much
will have to be considered and settled ere such a project can be carried into practice,
as far as different national entities are concerned, and it 1s more than doubtful whether
such consideration and settlement can be satisfactorily carried through until the
nresent conflict shall have ended. Thf‘ problems involved wuuld be dithcult enough
of solution even between countries ** pulling i in the same boat.” It is true that for
some conside rable time-there has been running in America a regnlar * Airplane
Mail Service " hetween New York, Philadelphia and Washington, but in this case
both the point of departure and of arrival are situated in the same country, and the
route passes over no territory that is not controlled by the Government which runs
the service.* For a belligerent country to allow the establishment of an aerial
post between itself and a rewfral, especially when that neutral is contiguous to,
and liable to be bullied by, the an:hvr:ntmy of humanity, would be simply " to ask
for treuble.’

Wireless is so inextricably linked with aircraft (almost indeed as intimately as
with navigation at <ea) that some of the crucial questions connected with the subject
of this development of aerial post centre round the science of ether wave-transmission.
[Imagine for a moment that an agreement covering an aerial postal service with the
"*-.[ethr-r!.uuh has bun reached, and that Dutch postal aeroplanes are making d.uij,.r

. lt % mtﬂ'ﬂshug to note the Id‘h:*it figures pul:l:'sllrd. in the Uﬁnal Bulletin of t!u IT ';L .-‘. W h'l_'l'l.lll:l. the
Fost Office Department reports that the total possible number of fights during the month of June were
oo, Actually uninterrupted, complete flights numbered 8% ; the flights interrupted from one cause or
anather were only 8 ; whilet the total fights defaulted on account of weather amounted to no more than 4.
The distances Aawn ranged between 340 and 450 miles,
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journeys. The route to be followed would, of course, be laid down between the two
countries, But how are we to feel any certainty that this ronte would be adhered
to ? We have no aerial police appointed for the purpose, and our own naval and
military machines are none too many for our immediate requirements. Are we
prepared to allow neutral pilots, possibly with personal predilections favourable to
the enemy, to hover unchecked over our countryside? Moreover, for their own
safety, and for the efficiency of the service, these aeroplanes must be fitted with
wireless, Are they to have liberty to receive and transmit wireless messages at will,
uncontrolled by any British censor, whilst flying over our fields, our cities, and our
Fleet? If they are not to be allowed this status of ” licensed libertines,” how are
we to prevent them from assuming it ? How about enemy aircraft camouflaged
as Dutch ?

Apart, moreover, from any consideration of the intricate technical, tariff, and
other problems with which the proposal bristles, there is the further matter of the
iuncture at which the suggestion is being made. Just at the moment when the
British people are forcing their Government to take some steps, all too inadequate,
to close some of the avenues by which information reaches the enemy, we find such
a proposal as this, put forward by a neutral Government which has, in the opinion
of some of us, been already allowed to pursue various courses of action none too
favourable to British interests. The potentialities of aircraft recently received a
striking demonstration when Major-General Davidson, desiring to * take his seat ”
after election to the House of Commons, left General Headquarters in France in the
morning, reached England by aeroplane, motored from his landing place to West-
minster, took the oath, sat in the House for a little while, and finally returned to
his duty in France again, before the Parliamentary debate he set out to attend had
been concluded. This gallant officer belongs to.our fighting forces, and is under
the control of our military authorities; but had he been of neutral nationality,
acting as temporary postman, he could have laughed at any of our Aliens Restriction
Acts and set at nought our passport regulations. As the Troelstra incident recentlv
exemplified, there-are often delicate matters of diplomacy involved under present
circumstances ; why magnifly their difficulty manifold ? Surely in all these matters,
as in that of thc neutralised alien, we ought to be guided by the motto "' give vour
own Motherland the benefit of the doubt.”

AEROPLANES AND WIRELESS.

The ever-increasing closeness of relationship between wireless and aeroplanes is
emphasised in the Third Annual Report of the American National Advisory Committee
for Aeronautics. This report, which reviews the work of the Committes during the
year ending June 3oth, 1917, has just been issued. Mention is made therein of the
fact that the Committee co-operated in the development of a generator for wireless
transmission from aeroplanes intended to satisfy the requirements of the American
Army and Navyv. The Advisory Committee also instigated investigations into the
various methods of receiving wireless signals in asroplanes on active service, and their
report confirms, as a result of the experiments carried on ot several receiving stations,
the satisfactory results obtained from employing the method of auricular reception.

One of the strong points of wireless in connection with aircraft in war-time is
its instantaneity. A recent description contributed to one of our daily contemporaries
illusirates this point rather aptly when dealing with a * maiden shout ™ with an
aeroplane. Mr. Mill Eyron, who contributes the account, makes the comment that
the average battery just out from England is exceedingly keen on the prospect of
shooting at the Hun, with a friendly eye on the watch, six or seven thousand fect
overhead, to report how each round falls and what the target looks like.

After successfully dealing with two targets the observer switches on to a third
--a couple of lorries standing in the yard of a farm utilised for a German bullet.
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Newspaper. [Hlustrations.] [Fremch Official Phalo,

A FRENCH FIELD WIRELESS IN THE VOSGES.
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“ The first three rounds went to the nght and over. I rattled out the correction,
* asked them to try again, and waited anxiously for the lorries to crawl out of the
}'ard and back to safety. But nothing lmppt_nc-{l The fourth round fell lurth{-r
“away from the target and on our side of it. ‘Over-estimated your error,” ]
“ murmured, and sent down a correction which, if followed out to the letter, would
“ put the next round about forty feet away from the yard where the two lorries
" were stan-ling.
““As [ touched the key to give the * Fire!’ signal I glanced at the target, and
“saw one of the lormies move, That * Fire’ was about the quickest thing I had
“ever done with a wireless key. Almost simultancously with my signal I caught
" the flash of all four guns out of the corner of my eve,
““ The second lorry in the back of the yard got it * in the neck * and disappeared
“in a sheet of flame and smoke. The other, blazing like a bonfire, but apparently
nnI} winged, continued moving, then ran intﬂ a haystack, which it sét on fire,
“ and the lorry shared its fate. . . . I turned to the key and sent down the equivalent
“fora ‘bull.""

A NoBrLE MESsAGE.

Radiotelegraphy has to its credit a number of touching messages transmitted
through its medium ; we have on various occasions referred to some of these in THE
WIRELESS WorLD, But few mescages transmitted by the ether waves can vie
for dignity and altruistic patriotism with
one which was recently projected from
the wireless stations of the French
Government, Readers will remember
that patriotic Poles, fired by the promise
of freedom for their country, which
formed the subject of one of the carly
proclamations uf the late Czar Nicholas,
organised fighting forces through com-
patriots, many of which have performed
heroic deeds in the course of the four
vears of war. After the Treaty of Brest-
Litovsk, when the Bolshevik Government
betrayed so many of those who had
trusted them, a number of officers and
men  belonging to the Austrian Polish
Legion - endeavoured to escape from
Prussia, in order to fight side by side
with the Allies against Germany. “These
Polish patriots did not succeed and are
now bcing tried by court-martial at
Marmaros-Sziger. Polish circles are doing
their utmost to save the lives of these
splendid fellows ; but the Legionaries
themselves, fearful lest the cause of their
Fatherland may suffer, and the negotia-
tions which have been set on foot,
addressed to the Polish Club in Vienna a
stirring letter, the text of which has
been radiated into the ether {rom

£ % e : : -
| ___.c!i_t Y P s - French Government stations. - The high
minded tone of these devoted men may

WAGON WIRELESS, SOMFWHERE be gauged from the following extract :(—

IN THE EAST. “Our country, enslaved and mar-

I.|HI'~"EF€'5~IT:T'.'ZIF MICHIGAN



1918] WIRELESS TELEGRAPHY IN THE WAR 335

" tyred, called upon us to do our duty at the dawn of this world-wide war. It is

" with anxiety that we learn now that fear for our fate may weaken the formidable

“ opposition and the determined attitude of the official Polish representatives in

“ the Parliaments of the Central Empires. [t appears that in order to obtain a
** slight alleviation of our yoke the Polish Clubs may be led to limit the opposition
“* and to make concessions in the sphere of political life in general.

" We appreciate very highly the affection of our compatriots, and we are deeply
“ touched to see that the country is thinking of us, but we wish to enter an energetic
" protest against any commutation of our sentences or any concessions obtained
" to the detriment of La Patrie, and by any renunciation of the imprescriptible rights
" of the nation.”

TRULY AMERICAN.

A certain pungency of flavour frequently characterises the idiom of thl: young
American " knut,” and this flavour naturally possesses a good deal of attractiveness
for us on this side. We recently noticed in the pages of one of our American con-
temporaries an account of a wireless operator’'s submarine adventure which aptly
illustrates our point. The breeziness of diction is truly American, and so is the
gallantry displayed.

The reporter starts by telling us that “Edwin W. Vogel, the eighteen-year-old boy
" who was wireless man on board the Caroling, is constructed on the plan of the hour
" glass, in that he is wide at the shoulders, lean at the waist, and amply provided
“ with sand.” He was half dressed when his comrade,. Harry Werner, brought the
warning that a schooner was to oed near-by, and he does not shrink from telling
us the exact sartorial stage at which he found himself :

" As soun as [ got the cups to my ears I caught the schooner’s signal over again,
" sent Werner to warn the captain and the ship’s coursc was changed right away.

“ I had a snack brought up to me, and was sitting eating it and still listening-in,
" when a shell plopped across our bows. [ squinted out and saw the *sub’ hauled

right alongside. I could hear the passengers bundling up on deck. I yelled to
“ Werner to go and find out our position from the captain or one of the officers, and
" sent our first call out, giving our name and the fact that the Dutchman was shooting.
“ By the time I had sent it twice, two more shells had gone whistling over us. It
" wasn't my business to figure out whether we were to be allowed to leave the vessel
" or whether we were to be sunk outright. My job was to send. I kept Tight on
" shooting out the distress message and yelling for somebody to give me the position,

" Presently Werner came in and said that the Dutchman had hailed us by
" megaphone and said I must stop sending. 1 told Werner that I wasn't taking
* orders from any skipper but my own and to get me my orders from Captain Barbour.
" He disappeared, and after I had sent the signal once or twice over again he came
" back with the captain behind him.

' You can stop sending, ** Sparks,” ' said the captain. The cups were still at
" my ears and I didn't hear him perfectly, so he shouted it over again, and added,
" * That is an order.” Then I stood up from my chair and stepped away from the
“ machine, and the captain directed me to leave the house in case a shell might find
" its way in on us.

“ But even after I had come out on deck a few more shells were sent sailing
“ over the ship, [ imagine, to knock out the aerials if possible. However, they cut
" that out by the time the decks were lined with vur passengers and crew.”

Vogel is a New Yorker and has been a wireless operator two years. His
profession has had a fascination for him since he was a child, and when he was a
schoolboy he installed an amateur’s set on the roof of his home. He studied at the
Marconi Institute, graduating two years ago. We have had frequently during the
past few years to record the deeds of gallantry executed by our own operators and
we welcome the opportunity of recording an instance of the sang froid shown by
our cousins in times of peril.

LUNIVERSITY OF MICHIGAN



cm{ ?726’%’6’ oss

A WireLEss Bureavu rFor U-BoaTs.

Towarps the latter half of 1916 Lord Northeliffe visited Spain and astounded
the British public by his revelations of the success of Hun propaganda in Spain.
From the little fortified city of Pampeluna, in the northern section of the Ibenan
Peninsula, he addressed a series of articles to the Times, gnmg full df't:ula of the
way in whu:h the Germans utilised their practised skill in " Wireless "' (and other)
propaganda work to capture public opinion there. The great journalist—{for
whether we like his methods or not, we must grant him that epithet—produced at
the time a considerable effect. But the public memory is ephemeral and the lethargy
of Foreign Office officialism is eternal! The ripples of the stirred water died away,
and once more, undisturbed by public opinion, Fereign Office officials settled down
to enjoy, in the midst of the national crisis, their " superior  ease and devotion
to the cult of indifferentism.

] E ] ® * L ] ]

At the beginning of August, 1018, Lord Northclifie cast a fresh bnmb at them.

He published in the Times an article from his ** Special Correspondent  at Santander,

one of the principal seaports in Northern Spain. That article set out full details
of the visit of the German submarine Us6 to Santander at the close of May last,
and called public attention to the fact that her captain, Commander Reisser, together
with a petty officer and four skilled mechanics, were allowed to remain at large
in the city on parele. What does parole mean to a German ? Merely fresh oppor-
tunities for committing acts of perfidy. The Teutonic seaman, ex-officer of the
Hamburg-American Line, and #pso facto familiar with Spanish conditions and
officials, hired within a few hundred yards of the submarine a house which possesses
the attraction of complete isolation from other buildings. Following on the con-
clusion of these arrangements, signalling seawards became a matter of frequent
occurrence, an ' electric projector of great power " was used, and two illicit wireless
transmitters were detected continually sending messages in cypher. A crop of
murderous outrages of the same type as that of the Llandovery Castle immediately
developed in the neighbouring seas. The Times correspondent further enunciated
the deliberate opinion that this German submarine of antiquated type, comparatively
useless for active operations, came into Santander and got hersell interned on purpose
that her skilled commander might, through the tolerance of the Spanish authorities,
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be allowed an opportunity of
setting up a wireless bureau of
information for the beneft of
Hun pirates. The officials of
the British Foreign Office were
too busily engaged in stifling
public opinion and promoting
" neutral ' interests to trouble
about taking diplomatic action
on behalf of the nation whom
they are supposed to serve, and
Lord Northeliffe’s correspon-
dent sums up the situation in
Spain in the following pregnant
phrase :— |

* This Santander incident
“is only one of many things
““which have been, and are
*“ being, bungled or neglected ;
“ millions of British money (to
“ say nothing of British lives)
“ involved in our shipping trade
" with Santander alone are
" allowed toremain in jeopardy,
“ whilst the German Ambas-
* sador takes his family for a
“ afternoon excursion to sec
“ the submarine, and to con-
““ gratulate the commander on
" the work he is doing for the
‘“* Fatherland ! It is not the
“ Spanish Government that is
“to blame . . . they quite
“naturally follow the line of
‘““least resistance. Hitherto
* pressure has all come from
* the German side.”’

There are a number of
Spaniards who are perfectly
well aware that Spain's in-
terests and development are
linked with the cause of the
Allies and not with that of
the Central Powers. But these
people, receive no help and
little encouragement from
British officialdom.

L] L] ] L -

A week after the story
from Santander had appeared
in the pages of our daily con-
temporary, together with a

U.S5.A. BATTLESHIF IN NEW YORK HARBOUR,
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Iﬁaﬁmg‘ article referring thereto, we read the following announcement dated from
adrid :—

“ According to a newspaper despatch from Santander, the captain of the
" German submarine Usb has left for Madrid to be interned at Alcala de Henares.”

Let us hope that the wireless installations and bureau for the information of
pirates have also disappeared. But it will be well for those who sometimes rail
against what they are pleased to call “ Government by Newspapérs "' to remember
:‘hiﬁ sequence of events when they are contemplating future diatribes on the same
ines.

In common fairness we may add that an official announcement has been finally
made to the effect that : -

" It was owing to the representations made by the British Government that the
"' captain of the German submarine interned at Santander has been sent to Alcala
“in New Castille.” ;

~ So far so good ; but nowadays, we must remember, the State professes to direct

private enterprise, and indeed actually does so in many directions. Certain Depart-
ments of State, however, would appear not yet to have broken with the old traditions
of being goaded into taking action by the weight of public opinion or by the enterprise
of the Press.

RADIOTELEPHONY AT SEA.

A recent report of the British Chamber of Commerce in Spain, quoted by
several of our daily contemporaries, narrates details of wircless telephony trials
carried out between the steamships Rasmundo Lulio at Barcelona and the Rey Jaime 1
during the voyage of the latter vessel between Barcelona and Palma, the capital
city of the Balearic Isles. Communication was effected a few hours after she had
left Barcelona. '

The voices of the captain and officer of the Rey Jaime 1 were audible not only
on board the Raimunde Lulin, but also at land telephone stations in Barcelona.
Quite a number of operators at work in wireless stations on Montjuich, Barcelona,
as well as those on board the cruiser Princesa de Asturias, are said to have been
surprised at hearing the human voice breaking in upon their regular Morse Code
telegraphy. .

These Spanish experiments are interesting, but so far as we can judge from
the reports that we have seen, they do not appear to have established anything
very novel; the human voice, transmitted through the medium of ether waves,
has obtruded itself upon the attention of wireless operators at considerably longer
distances from the transmitting station than those referred to in the report of the
British Chamber of Comfnerce in Spain. It is quite simple for operators manipulating
apparatus attuncd to the same average wave-length as that employed by the tele-
phony transmitters to receive such ether wave telephonic communications, although
absence of specialiserdd apparatus may prevent their responding through the same
medium.  Conversational wireless of this character might or might not interfere with
Morse Code reception ; but anyhow, the latter would make itself heard through the
telephonic speech. Dr. Alfred N. Goldsmith, in his recently published volume on
radiotelephony (reviewed in THE WIRELESS WoRLD for July), deals very lucidly
with " selective " problems, devoting specific consideration and exposition*to the
fairly sharp conflict between the requirement of loud signals and extreme

selectivity.,
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_ FisHERIES AND WIRELESS.
A PARAGRAPH recently appeared in the Manchester Guardian stating that in

order " to give their fishermen the best chances of a good catch, the Swedish Govern-
ment has resolved to fit the fishing boats with a wireless installation at a cheap -

price.” At first, according to our contemporary, it is only intended that receiving
apparatus should be supplied, so that fishermen may ngtain messages from the
(zovernment ship, which mothers the fishing fleet, informing them of the movements
of the shoals of their finny prey. Such-a vessel has been for some years past engaged
in supervising the Swedish fishermen at work off the west coast of Sweden, and it
is apparently to vessels engaged in these waters that the above-mentioned measure
is intended to apply.

Prior to the war, a start had been made with the fitment of British steam
trawlers with wir-eless, and the experiment had proved a striking success. The
mother-boats were able—thanks to their possession of transmitting as well as receiving
gear—not merely to supervise the actual fishing, but to keep in touch with their
owners on land, and record the result of their operations at sca. Thus, immediately
on their return, the packers ashore were ready to handle the catch, and to transport
the fish rapidly to market.

Withregard to what has happened with the British fishing fleet since the initiation
of hostilities, it is impossible to deal ; but from time to time the AdmiraMy allows
the circulation of paragraphs dealing with British trawlers, which serve to indicate
that the utility of radiotelegraphy to such vessels has been too clearly demonstrated
for them to be allowed to lack this valuable means of communication when the days
of peace arrive.

U.S.A. War MEASURES.,

In accordance with a recent proclamation issued by President Wilson, the date
of July 31st was fixed as that on which the taking over by the U.S.A. Government
of the telegraph and telephone cables and wireless system would come into effect.
We notice also from the American Official Bulletin No. 357 that Mr. Wilson has
delegated to the Governor of the Panama Canal authority to excrcise, within the
territory and waters of the Canal zone, all the powers mentioned in Section 1, under
Title 11, of the Act of Congress approved on June 15th, 1917, and commonly known
as the Espionage Act.

Fims By WIRELESS,

Readerswill remember that in Volume III. of THE WIRELESS WoRLDwe published
a series of articles from the pen of Mr. Marcus J. Martin on the subject of ™ Wircless
Transmission of Photographs,” which have since been issued in book form under
the same title. The principle only requires extension to cover the further develup-
ment of application to film transmission, and it is interesting to note that, speaking
at a meeting of the members of the Stoll Picture Theatre Club in London, Mr,
Low Warren, one of the pioneers of the cinematograph industry, predicted that
ere long this branch of photography would be linked with wireless. Were such a
process to be devised, we might see pictorial representations of great events in
New York, Johannesburg, Bombay, or Melbourne reproduced on the screen in

London the day after they had taken place. Wireless 1s emphatically fhe wonder-
worker of the twentieth century.
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A Loss 10 FrRANCE,

We notice in the announcements made by the Journal Télégraphique a paragraph
advi-ing the death of M. Victor Belugon, Chief Engineer of the Telegraphs of France,
which recently occurred after a long illness. M. Belugon had represented France
at the Radiotelegraphic Conference of London in 1913,

WAR CarLrLs OFF PATENT LITIGATION.

At the request of the Navy Department, litigation in the United States Circuit
Cuurt of Appeals in San Francisco, involving the Marconi Wireless Telegraph Com-
pany’s patents, has been vrdered to be suspended for the duration of the war. At
the request of Attorney Samuel Knight, representing the Marconi Company, and
Hiram Johnson, Jun., appearing for the Kilbourne and Clark Manufacturing Cem-
" pany, which Marconi charges with infringement of patents, the cases were tiken
from the Calendar. Two days, May 22nd and 23rd, had been set aside by the Circnit
Court Judges for hearing arguments in the cases. The Guvernment now is using the
Marconi patents.

An Aerogram for Vienna

It is appropriate that the homeland of wireless should have been responsible
for a mescage of truth to the Viennese, The wonderful flight recently carried through
by Gabriele D’ Annunzio, in one of those aeroplanes the progress of which is so closely
linked with wireless telegraphy, constitutes a
real trinmph for human intrepidity over the
obstacles imposed by nature. Seven hundred
miles separated the poet and his companions
frem their goal. The juurney involved two
crossings of the snowy Alps and a double
negotiation of the p-*n]-..us northern extremity
of the stormy Adriatic. Twu previous attempts
had been given up on acrount of climatic con-
ditions. In these regions Nature almost seems
to have done her best to forbid flying.
Nevertheless, animated by the same indomit-
able spirit which enabled the great scientist
tu solve the secret mysteries uf ether, the poct
emerged victorious from a contest with the
powers of air. He bore a message the keynote
of which is struck in the words :—

i “ People of Vienna, you have the reputa-

GABRIELE D ANNUNZIO "“tion of being mt-:*lllgent but why have you

s drapﬂi ourselves in Prussian uniform ?

And who is Gabriele 1)’ Annunzio ? ..ﬂm embodiment of the spirit of Italy ™
would be the correct reply. As poet and dramatist, long before the start of the
cataclysm of war, he created a new Italian literature, and has affected the language
of his country more profoundly than anyone since Dante.* A reckless enthusiast for
liberty, he had for a period transferred his home to France. Italy’s entry into the war
brought him back, aflame with ardour ; he has participated in numerous naval
dashes on Pola, Austria’s greatest naval fortified base, and now, at 54 vears of age, he
regularly commands a squadron ol picked young airmen,

* His literary abilities, like all other items of his striking personality, have been placed at the di
of his country, Many of our readers will doubtless recall t two unh!::: prayerg, one for citizens and one
for soldiers, which he recited at the Scala at Milan, on the eecasion of a war-loan campaign, on June 2oth,
1916. The magnificenoe of the ima fl"jf and language employed therein ranks these as priceless contributions
to the contemporary literature of Italy.
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Mechanical Analogies to Induc-
tively Coupled Electric Circuits

By H. M. BROWNING
[1L.

Ix the previous articles, experiments with pendulums having equal lengths
and bob masses and either lengths or masses unequal have been explained and
photographs shown. Also the theory has been given which shows the close analogy
between pendulums with equal masses and lengths and circuits having equal periods.

Theory was also given in Article T1. (page 256, August, 1918) for pendulums
with both masses and lengths unequal, and a curious case was noted when the heavy
mass was on the short length.  Then, the curve as shown dotted in Fig. g, Article L.,
has a minimum at about § per cent. coupling—i.e., the number of vibrations in a
beat cycle at the beginning would be about 7 and these would increase to 18 at
5 per cent. and then fall off gradually as the coupling increased. It will be shown
that experiment upholds this striking prediction of the thEnr'l,.r

This article also describes how tuning is necessary in order to pick up messages
sent out by wireless stations,

ExXPERIMENTS WITH MAsses AND LExGTHS BoTH UNEQUAL.

In order to get traces with pendulums of diffcrent lemgths, we had to make
a rising stool to carry one board. This board had to be narrow and placed so that
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the other pendulum did not hit it during its swing. After taking the traces, the
~tool was carefully removed and the board placed on the lower carriage in the right
position and photographed.

In all the experiments the masses of the bobs were as zo: 1. The lengths of
the pendulums were in two cases as 4 : 3 or, to put this in acoustical terms, they were
out of tune at the beginning by about a tone and a quarter. In the first case the
light bob was on the short length and in the second the heavy bob was on it.

Other photographs were taken with pendulum lengths as ¢ : 8 but these have
not been reproduced here as they only show an intermediate stage and are of little
interest as they only differ slightly from the photographs in Fig. 10, Article IL., for
traces with pendulum masses 2o : 1 and lengths equal.
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Photographs 1—-4, Fig. 13, show traces taken with the heavy bob on the long
length. 1t is noticeable that the heavy bob gives little of its energy to the light
bob and that the latter’'s amplitude for lovse couplings is not very great and waxes
and wanes very quickly. Further, the aumber of vibrations in a beat cycle rapidly
diminishes until at 30 per cent. coupling the ratio of the frequencies is z: 1. At
this coupling, with lengths equal and the same ratio of masses, the frequency ratio
was also 2 : 1 and the curves obtained were almost identical with photograph 4,
Fig. 13.

i T%m traces taken with the heavy bob on the short length are obtained when
the heavy bub is drawn aside and the light bob either allowed to hang in.its more
or less displaced position, or held at rest undisplaced. The accompanying table .
shows the ratio of the frequencies and the amplitudes for couplings up to 3o per cent.,
as they were obtained theoretically.

Coupling Frequency) , . Ratio of Amplitudes

i Ratio E-‘"’ g Heavy Bob Light Bob

Per Cent.

0 1154 o Indeterminate
176 I-106 1046 —o-309
337 107 12'9 g — ;
g-55 IE; 2-283 —0-893

3 I - He
75 109 0-2875 . —0-836
1207 I°243 0-0600 —0640

I 47 1-952 r= s

It is noticcable that with couplings between 2 and 13 per cent. (see photographs 2-4,
Fig. 14), the fluctuations of amplitude of the heavy bob are distinctly marked,
especially about 6 per cent. In this case the heavy bob gives up nearly all its energy
to the light bob, which then attains an amplitude more than three times that with
which the heavy bob was started. For very small or very large couplings there is
very little fluctuation of amplitude in the vibration of the heavy bob. This is
expected from the table and is shown by experiment in photographs 1, 5 and 6 of
Fig. 14. .

: Considering the question of the ratio (p/g) of the frequencies of the superposed
vibrations and the variation of this ratio with coupling, it is seen that when the
coupling is zero, the ratio naturally has that value which applies to the pendulums
when separate. When the bobs arc equal and lengths unequal, or when both
lengths and bobs are unequal and the light bob on the short suspension, the value
of the ratio (f/g) increases with coupling until it almost merges into the value for
the lengths equal (see Fig. g, Article [L.).

On the other hand, when the bobs are unequal as well as the lengths, but the
heavy bob is on the short pendulum, a new feature is theoretically predicted (see
table). Thus when the coupling is gradually increased from zero, the valuc of p/g
should at first diminish, reach a minimum and then increase. These striking features
are to a first approximation upheld by the experiments. For as seen in passing
along photographs 1-6, Fig. 14, the number of vibrations in the beat cycle at first
increases and then decreases. The maximum number of vibration in the cycle is
about 13 and occurs in photograph 3, Fig. 14, for a coupling of 6-3 per cent. As
mentioned in the introduction, theory predicted a maximum number of vibrations
equal to 18 at about 5 per cent. coupling. This slight discrepancy may be easily
accounted for by the presence of the sand in the funnels and the possible error in
measuring the lengths of the simple pendulums equivalent to those in use. Photo-

graph 6 shows traces with 32 per cent. coupling, which gives a ratio of p/g almost
equal to 2 : I or a tone and its octave,

UNIVERSITY OF MICHIGAN
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As mentioned in the previous article, this case is analogous to a wireless trans-
mitter with a Jarge self-induction and a small capacity and period and a receiver
with small self-induction and large capacity and period. Further, the mechanical
case appears tu point to the greater efficiency in energy of response of a receiver
if 'ob masses and lengths a.re unequal and the coupling rightly chosen. Four in
no other arrangement has the amplitude of vibrations in the receiver reached three
times that with which those in the transmitter ate started.

A SIMPLE RESONANCE EXPERIMENT.

It is perhaps difficult to understand why a wireless receiver cannot at once
pick up any wave which is in the ether ; or, on the other hand, how, if the receiver
must be in tune with the transmitter, that resonating state can be quickly found.
A simple mechanical experiment may be performed tc illustrate this. A wire is

stietched horizontally be-
o 2\ tween two posts about 5
""_‘-——-—-.w_u_ feet above the ground as
i'lustrated in Fig. 15. Two
pendulums are suspended
from it, one made by a
heavy iron ball on a light
cord and the other by a
light celluloid or cork bob
on a cord with a tightener
su that it may be raised
or lowered at will. Behind
‘ . each bob is a horizuntal

ar”

ccale, perpendicular to the
wire.

The pendulum with
the light bob is first made
considerably shorter than
the one with the hea
bob. The latter i drawn
slightly aside and allowed
to oscillate in a plane per-
pendicular to the direction
ul the wire ; this caunses

FIG. I5. the other pendulum to

oscillate with, at first, two

superpused vibrauons. These are to be expected from the theory and experiments

explained in the articles on coupled vibrations. The damping, however, is so %reat

that after about six oscillations the quicker vibration has died out and the light
pendulum executes simple harmonic vibrations of the longer peried only.

When the pendulum with the light bob is swinging with a constant amplitude,
its amplitude and also that of the heavy bob are read on the scales, and their ratio
is valculated It is noticeable that when the driven is much shorter than the driver
the two pendulums are in phase—i.e., they move together in the same direction.

The suspension of the driven p-endu]um is then lengthened and another set of
ohservations taken. It is found that the rativ of the amplitudes increases, until
when the two pendulums are about the same length, the ratio is a maximum, and the
phase difference between the vibrztions is go°. When the driven pendulum is further
increased in length the ratio of amplitudes again decreases and the phase difference
alters until the bobs are moving in opposite directions.

Three types of light bob may be used, a cork ball and large or small cellulowd
balls, and from tables of ratios of amplitudes, curves may be plotted. The form

-
»
<
-
x
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of curve obtained would be similar to those shown in Fig. 16. Here, however, the
light bob was always kell:t the same length and the heavy bob altered. The curves
show how the bob with greatest damping (small celluloid) has a wide range of
resonance but not very great strength. - The bob with slight damping has a strong
sharp resonance, which, however, quickly diminishes on either side of the maximum.

Thus our two doubts are answered. The receiver can only pick up waves
which are near its own frequency, as shown by the cork bob, and can only respond
well if the periods ure identical. But if the receiver is highly damped it can show
some response for a wide range, and so it is easy to get on the borderline of response
and then tune to maximum ehergy.

The experiments described in these articles were done in conjunctivn with
Professor E. H. Barton, D.5¢c., F.R.S., of University College, Nottingham,* whose
assistance in compiling these papers has been invaluable, -

Nottingham, July 6th, 1918.

RATIO OF AMPLITUDES

~ W vk O

£4 86 28 90 92 94 96
LENGTHS OoF PENDULUM
FiGc. 16.

Co
ha

Canadian Wireless Extension.

THE trustees of the late Lord Rhondda are contemplating linking-up Peace
River, Fort Vermilion and Fort Smith on the Lower Athabasca River, Edmonton,
Alberta, by a series of wireless stations at these places. The Dominion Government
will be asked for its sanction, and to contribute £9,000 towards the scheme.—The
Contract Jowrnal.

* For further details see Phil. Mag., October, 1917, January, February and July, 1918,
D
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Among the Operators

It 1s our sad duly, month by month, to record the death of the brave operalors whe
have lost their lives at sea, by enemy aclion and other cawses, in the wireless service of
their country, Owing to the necessity of preventing the kakngc of information likely to
assist our adversaries, the names of ships and localities of action cannol be published.
With the exceplion of Operators Cunliffe and King, who died from natural causes, and
of Operator Crosby, prisoner of war in the hands of the enem I‘:; the lives of the operators
menlioned this month have beem sacrificed as the rssﬂ.!.! of hostile activities. Both on
our own part and on that of our numerous readers, we extend fo the parenis and relatives
if these young men, who so nobly upheld the ™ wireless tradition,” the decpest sympathy
on their sad bereavement.® .

Mg, GEORGE ERNEST HAWKES, formerly employed as a clerk by Messrs, Eeaufny
& Co., South Lambeth, and later by the ﬂirect Spanish Telegraph Company,
born . at Leyton on Janual}r 17th, 1807. He was educated at Buckhurst lll Hua.rd
School, and Salway College, Leytonstone, and trained at the British School of
Telegraphy, Ltd., London, where he qualified for the P.M.G. Certificate, being
appointed to the npemting staff of the Marconi Company on February 15th, 1914.

Born at London on September 7th, 1899, MR, Epcar ArLan DAvVIES was
educated at “"Acland " Central SrchunI Fortress Road, Kentish Town. His expeni-
ence as junior mechanic at the G.P.O. Far:tury, HD].IDWEI._‘,F, and later as a messenger
in Marcomi House, was to his advantage. Trained at Marconi House School, he
received the P.M.G. Certificate, and was given an operating appointment by the
Marconi Company on August 1 3th 1916,

Mr. ARTHUR HArROLD TurRNER was born at Timperley, Cheshire, on October
3oth, 18gg, and went to Wadham House School, Hale, Cheshire, and later to Bowden
College for his education, Commencing his career with Messrs. Christopher Schorrock
& Co., Ltd., Cotton Manufacturers and Merchants, of Darwen, he subsequently
underwent a course of training at the'City School of Wireless Telegraphy, Ltd.,
Manchester, and obtained the P.M.(. Certificate. Mr. Turner’'s service with the
Marconi Company commenced in March this year.

A Cambridge man, Mr. DoNaLD RALPH KIRKMAN, eighteen years of age, was
a pupil at the Cambridge and County School, and after leaving school was employed
by Messrs. Favell, Ellis and Kirkman, Sanitary Engineers, as clerk and typist.
His training in wireless telegraphy was given at Marconi House School, where he
gained the P.M.G. Certificate, after which he was placed on the operating staff at
the end of January in the present year.

Me. EpMuND CUNLIFFE first saw the light at Lees, near Oldham, on August 26th,
1900, and received his education at Derker Council School, Oldham. and the Butts
C.E. School, Leigh. He also attended class at the Manchester Evening School of
Commerce. The first situation held by him was in the offices of Messrs, Mather
and Platt, Ltd., Engineers, Newton Heath, which he relinquished to undergo training
at the City School of Wireless Telegraphy, Ltd.,, Manchester. After he became
possessed of the P.M.G. Certificate he proceeded to sea in the Marconi Company's
service last March.

Previously employed in the drawing office of the British Thomson Houston
Company, Wiﬁesden Mgr. Horace RoBerT KinGgscoTE KNG was born at Peckham
on October 26th, Iﬂ-gg and educated at Wat{nrd Higher Elementary School. He

——— S —— o e a— (S

* 4 Correclion. --{}wmg to the initial Jetter of the Christian name in each case being identical, and the
fact that the ship on which each had served was torpedoed, we regret that John Fleming Drummond was,
in our August issue, erroncously reported lost. James, his brother, was the one whose life was sacrificed,
notice of whom will appear in the next issue.
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was admitted to Marconi House School, where he took the course of training in
wireless telegraphy, and was granted the P.M.G. Certificate by examination. Mr.
King was placed on the sea-going staff on September 3oth, 1g917.

We regret to hear that Mr. SYpNEY CrosBY has been captured by the enemy,
and is now a prisoner in Germany. Mr. Crosby is a Warrington man, and has been
in the service of the Marconi Company since June 23rd, 1913. It is possible that
he may be interned in the same camp as other of the Marconi Company's operators
are detained, and, if so, he will be amongst {riends though surrounded by enemies.

The R.N.V.R. Wireless and Signals
Club

. An Interesting New Venture and Iis Journalistic Adjunct.

DovEer is the centre of many activities which it would for the present be indisci ect
to attempt to describe. But it is also the scene uf an organisation which may
become the pioneer of an important movement. Everyone knows the vast develop-
ments which have taken place in the vrganisation of wireless since the start of the
war ; but not everyone realises the numerical magnitude of the stafl engaged in
working it. The growth of the Dover patrol caused meny of the young men located
there to realise the inadequacy of social relaxation and recreation available to them.
The result has been the organisation of an R.N.V.R. Wireless and Signals Club,

located at 33, Liverpool Street, Dover, the inaugural ceremony of which was con-

ducted by Vice-Admiral Sir Roger Keyes on Tuesday, July 16th last. The club
premises contain a large and well-furnished recreation room, billiard room, library, etc.
Although a large part of the credit of urganisativn belongs to the Wireless Section,
membership is not confined thereto, all men of the Duver Patrol being eligible.

A quite remarkable amount of energy afnd enthusiasm has been thrown into the
new movement, and one might have thought that the achievement of establishing
such a club would have sufficed ; but, no! they must run a magazine also. In its
present stage, the latter (which appears monthly) is worked off un the Roneo and has
only a circulation of 200 ; but it 1s hoped that by Christmas, 1918, it may be pussible
tu collect a number of the best drawings and articles in the magazine and make them

_up into a printed Christmas souvenir number of everlasting interest to R.N.V.R. men.
The Editar, who has favoured us with specimen copies, would like prospective con-
tributors or cubscribers to communicate with him at the above address. Poetry
seems a strong point of the new venture, and the August number contains a happy
travesty on the well-known song of " The Rosary,” the opening verses of which run :

“ The hours I spent tuning your spark
Are as a thousand years to me ;

With so much lag or so much lead,
My Rotary—my Rotary.

The product of Marconi's brain
Oh wonderful thou art to see.

I love to list to thy refrain,
My Rotary—my Rotary.

Thy note had cadence, sweet and high
In giving G, or merely D,

And if required, an I.M.1.,
My Rotary—my Rotary."”
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[nstructional Article

NEW SERIES (No. 6).

EDITORIAL NOTE.—Below we give the sixih of a new series of twelve Insiruc-

tional Ariicles devoled to Prysics FOR WIRELESS STUDENTS. Although at first sight
the subject of physics would nol seem lo have a very inlimate connection with wireless
telegraphy, yel a sound knowledge of this subject will be found of the grealest use in
understanding many of the phenomena met with in everyday radiolelegraphy.  As
in previous series, the articles are being prepared by a wireless man for wireless men,
and will therefore be found of the grealesi practical value.

ENERGY,

AS he reads about wireless telegraphy the student will constantly come upon
references to energy—the ene of a charged condenser, the energy in the
aerial, and so on. What #5 this intangible thing called energy which is so care-
fully considered by the engineer ? From the standpoint of physics it is probably
the most important quantity in the world—namely, the ability to do work. In an
earlier article it was stated that for the physicist there are but two real fhings,
matter and energy, because these only are conserved. By this is meant, of course,
that we know of only two such entities. The law of conservation as explained in
the case of matter applies equally to energy, which cannot be created or destroyed,
its sum total remaining constant, although its nature suffers change according to the
conditions obtaining in any particular system. It is, perhaps, difficult to dissociate
from one's mind the idea that if anything has physical existence it must be malerial,
but such an idea springs from too narrow an interpretation of the word physical.
An attempt should be made to regard energy simply as a constant natural agent,
changeable but indestructible, which is perceptible by its effects and which, in
most cases, 1s measurable as work or capacity for work. There is no direct proof of
its existence for the simple reason that our senses permit us to be direcily aware
of matter only.

In any case of the transformation of energy from one form to another, or, what
is the same thing, any case of work, we lose some energy in the process. For
example, in the case of a motor car some of the chemical energy of the explosion is
changed into the mechanical energy which moves the car; nevertheless a certain
amount of the energy of the explosion is changed into heat which often may be instru-
mental in slopping the car. Energy lost is nol desiroyed bul has been converted inio
forms in which, generally, it 15 no longer available for useful work. It still plays its

in the economy of nature but is not at our immediate disposal.

We defined energy as the ability to do work, and, as it is measured in units of
work, energy and wur{ may be considered as practically interchangeable terms, so
that " work done "' may be read as " energy transformed."”

-Potential Energy.—This is the name given to energy which is due to position.
The commonest example of this is that possessed by a body which has been raised
to a height. The elevation of the body is the result of work being done on it—by a
man's muscles, for instance ; as a result of this the body has potential energy—that
is, it is capable of giving back the work done on itself. [t can be caused to actuate
a clock or to draw up a bucket of water, or, if allowed simply to fall back to earth
it will do work on the air and on that part of the earth which it strikes. A
stretched elastic body is a good example of the storage of potential energy.
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When a boy fires a catapult the work he does on the elastic when he stretches it
15 in turn done by the elastic on the bullet. In the case of an elevated body—

Potential energy = mgh,

m being its mass, & the height to which it is raised, and g the acceleration. When
the body falls mgh absolute units of work will be done.

The energy in a charged condenser is measured in terms of the work dome by
raising the potential difference belween the plales, the formula being E = 1QV ergs,
where () is the charge expressed in electrostatic units and ¥ the potential in e.s,
units. It should be noted in comparison that the capacity of a condenser is quite a
different quantity—namely, the ratio of the amount of electricity stored in it to the

potential at which it is stored ; or C =?;. The capacity of a given condenser is

cunstant but the energy in it is directly proportional to the square of the charge
and inversely proportional to the capacity.

A charged condenser, then, possesses electrostatic (or potential) energy by
virtue of the work done in charging it, and in order that the system can give back
work the charge must move ; when it does so the electrostatic energy is transformed
into electrokinetic energy.

Kinetic Energy.—This is the cnergy due to motion. A rifle bullet in flight,
for example, has kinetic energy, its work being done on the air and on whatever it
strikes, If a force F displaces from a position of rest a mass s through a distance
d, the work done by F 15 Fd. (See section on Work.) If this work is not done
against any external resistance, we can say that it is stored in m as kinetic energy.
F = ma, hence the kinetic energy of the mass after displacement is mad, which can

mv?,
be shown to be equal to —5- * the kinetic energy of a body in absolute units.

The C.G.8. unit of energy is the erg. (See Work.)

The dimensional unit of energv is the same as that of Work, being as shown
above, Forre ¥ Displacement or

It is particularly relevant to the stu::l:i.-r of wireless telegraphy to note that
potential energy is convertible into kinetic energy, and vice versa. When a body
falls from a height its potential energy (which it possesses by reason of its elevation)
is changed into kinetic energy which increases proportionately to the decrease of the
potential energy. When the body strikes the earth the kinetic energy is transferred to
its component particles and to those of the immediate region where it strikes, because
its impact causes an increase in the velocity of these particles ; in other words, the
energy is transformed into heat. In the reverse case of a body being thrown to a height
its energy changes from the kinetic to the potential form, the former decreasing as
the velocity decreases, and the latter increasing as the kinetic energy decreases.

The oscillatory discharge of a condenser should be familiar as an example of
rapid cyclical changes of electrical energy from one form to another. While the
condenser is charged its energy is electrostatic but immediately its positive and
negative terminals are connected through an inductive circuit of low resistance this
energy commences to change into the kinetic energy of the moving charge. By
virtue of the inductance of the circuit oscillations are set up so that the condenser
15 quickly discharged and then recharged with the original positive plate now negative,
and at this point the energy has again assumed the static form. This alternating
process continues until all the energy has been used up, some in the form of heat and
the rest as radiated electromagnetic waves.

RESISTANCE.
It has heen pointed out that although energy is capacity for doing work in no
case are we able to utilise the whole energy of a body or system. This is because
of the resistance against which the work is done. Resistance in its various forms

LUNIVERSITY OF MICHIGAN
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dissipates cnergy and if on this account it is an evil it is at the same time,
generally speaking, a most necessary evil and must not be regarded as the enemy
of man even though his existence under present conditions depends upon available
energy. Were it not for the resistance of the air a falling raindrop could kill a man
as surely as a bullet ; without resistance the electric filament lamp and electric
heating would not be present possibilities and brakes on wheels would be useless,
The relation of energy to resistance can be summed up by saying that where
there is no resistance there can be no work done, which makes it clearniat although
resistance appears to waste energy it is only by virtue of it that energy can be
utilised. Just as friction is really a friend in disguise—without it we could not even
walk—so resistance in an electrical circuit is essential to the employment of the
current. In the case of a steady E.M.F. applied to an inc'Luctwe circuit, if the resist-
ance of the circuit were zero, the current would grow infinitely slowly, whereas by
an increase of the resistance it would be enabled to reach its ﬁnz]y value much quicker,
although with any increase of resistance the final value of the current is lowered. In
the induection coil there is an Examp]f: of a circuit which is required to be rapidly
responsive to * make and break * of current, and, as the inductance is large, we have
to make the resistance as greal as possible in order that the current may reach its
final value in a minimum of time ; the resistance is, however, limited in actual
practice to some value which will enable us to obtain the nccessary current for

working. (ﬂ = ﬁ)

INERTIA,

This has already been defined as that property of matter which opposes change
of movement, and which, once movement has begun, opposes its acceleration
(positive or negative) and cessation. For more advanced studies, especially in con-
nection with the electron theory, clear ideas about inertia will be found particularly
helpful. A sharp distinction exists between resistance and inertia although in certain
of their effects they may appear to be alike. Resistance wasfes energy whereas
inertia stores emergy, and, wh ch is equally important, delivers it up again, not in an
irrelevant and harmful form such as heat, but in the same form and to the same
body or system. By the loose employment of the word in everyday speech there has
become largely current the idea that inertia is akin to laziness and that it only
opposes a change from rest to motion.  On the contrary, inertia is a tendency towards
uns formity of motion. When a train begins to move the propelling force has to
overcome the inertia of the mass of the train, which is opposing the start. When
it is necessary for the train to stop and the steam is shut off, it continues to move
for a considerable time, because energy is being delivered h'ﬂ.nk to it by reason of its
inertia. When, as is generally the case, there is enough of this stored energy
available to carry the train past the platiorm some method has to be used in order
to divert some of it into another system ; this is accomplished by the application of
the brakes, and the surplus energy is literally thrown away in the form of the heat
of friction—another example of the fact that resistance, although a waster of energy,
is extremely useful on some occasions.

The statement that a body has inertia may be understood to mean that before
the body can move it must be endowed with encrgy and before it can stop moving
that energy must be taken from it.

In considering the phenomenon of sell-induction we can push our ideas of inertia
a step further. Self-induction is often defined as electrical inertia and in the light of
what has been written above this definition would seem to imply that electricity is
considered to be a form of matter, inasmuch as if it exhibits the property of inertia
it must possess mass.  To a certain extent this conclusion is correct though it is
perhaps better to say that scientists regard all mass as electrical. The student
should bear in mind that our sole avenues of direct approach to the study of nature
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are the five senses and he must not adopt, even for the rigorous demands of exact
science, the point of view that only those things exist which are discoverable to his
senses ; physics often calls for a posteriori reasoning. When we see like effects it is
safe to assume like causes. We do not ascribe the fall of a meteorite to a certain
cause and that of an autumn leaf to another, nor do we imagine that iron and lead
sink in water for entirely different reasons. Similarly, if the properties of two bodies
are ide:ljtical in number and nature, we conclude that both are composed of the same
material. '

Inertia is one of the properties of mass which are common to matter in all its
forms, whether solid, liqguid, or gaseous, whether we consider a single atom or the
Pyramids; in fact, inertiais so fundamental that no form of matter, as we understand
matter, can be thought of as existing without it. If, then, we observe in some system
effects similar to those of inertia, but no sensible movement of matter, we may at
least infer that there exists in that system something the fnerfia of which produces
the observed effects. When an electric current flows through an inductive circuit,
we find opposition to the sfarfing and stopping of the current, opposition to an
sncrease or decrease of current, the storage and subseguent release of energy, and a
time effect which certainly cannot be accounted for by the joulean resistance alone.
The conclusion is that there is associated with the circuit when an E.M.F. is applied
to it something moving;, which has inertia and therefore mass, but which is not
material in the ordinary sense of the word, but wlira-atomic. We have arrived at
that point where we are confronted with the idea of mass without matter.

The student knows that all round a moving charge of electricity (i.e., a current)
there is a field of energy, and he also knows that when the charge ceases to move
the field of energy disappears. Putting this into the words we used above we can
say that before a charge can move it must be endowed with energy and before it
can stop that energy must be taken from it. This, as explained above, is what is
meant by the possession of inertia.

This subtle entity which has mass and inertia but which is not matter is called
an electron. Here we must leave the subject, having purposely introduced ideas= a
little in advance of the general nature of these articles in order to demonstrate the
value of elementary physics as an aid to the study of electrical theory and to suggest
to the reader a new angle from which to view the phenomena of electromagnetism.

STRESS, STRAIN, ELASTICITY.

This is a quantity referred to chiefly in mechanical work but to which
there 1s an analogy in electricity. We can clear the ground by giving it the more
familiar name of force. In mechanics, then, there are recognised, amongst others,
forces or stresses which tend to elongate, to compress, to bend, or to twist the material
to which they are applied. A stress which tends to elongate, such as a longitudinal
pull on a rope or an aerial wire, is called a tensile stress. When materials are tested
in order to find out how much pull they will stand before breaking it is their tensile
strength which is measured. The other three forms of stress mentioned do not seem
to need further explanation.

Note that an electrically charged body exerts electric force in the space sur-
;uunding it, and that in the region of a magnetic pole there is a field of magnetic

OITcHa.

Units,—Stress is measured by such units as one pound per square inch or
(C.G.5.) one dyne per sq. em., or generally, by the force per unit area ; hence the
dimensional unit of stress is

o[- (M)
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STRAIN.

Strain is produced by stress. When a body is subjected to a mechanical stress
and undergoes an alteration of size or shape “the alteration per unit dimension
is a measure of the strain in it. To take a simple case, suppose a piece of rope is
stretched ; its length is increased and the strain in the rope is the rafio of the altera-
tion in lengih lo the original length. The strain in this case is longitudinal, as it would
also be in the case of a body acted upon by a furce which caused it to become shorier.
If a body is subjected to an uniform stress over its entire surface the resulting strain
is volumetric.

Change in volume

Original volume

Up to a certain limit strains are proportional to the stresses which produce them
(Houke's Law), the stage at which the law breaks down being followed in the case of
ductile materials by one at which a small increase of stress produces a large increase

in the strain.
Strain has no dimensions.

Volumetric strain=

ELASTICITY.

If a rod of steel and a piece of rubber of equal dimensions are stretched
so that each becomes a millimetre longer the stretching force exerted on
the steel will have to be much greater than that exerted on the rubber. Now, the
elasticity of a material is measuwied by the ratio of the stress which has to be applied
to it in order to produce a certain strain to the strain produced.

Stress
Strain’

Strain is the alteration per unit dimension and in the case we took is represented
by a change in length of 1 mm., so that if for the sake of clearness we assume that
the force applied to the steel rod is 400 times greater than that applied to the rubber,
we have

Elasticity =

Rubber. Steel.
Stress _ 1 _ Stress _ 400 _
Strain 1 Strain 1 o™

It should be apparent from this result that steel is far more elastic than rubber.
Calling elasticity ¢, stress S and strain s, if s=§ then the strain is proportional to the

stress, and inversely proportional to the elasticity ; hence to produce a certain
strain the greater the elasticity of the material the greater is the force required.

In the case of a longitudinal alteration—i.e., increase or decrease of length—the
ratio of stress to strain is known as Young's modulus, being a constant for a given
material. The following is a complete explanation of how it is calculated.

Stress _Force ﬂpfn!:cd' Area of cross section _  Force x Original Imgfh

Sirain  Alteration in length -+ Original Emgﬂ: ~ Areax Alieration in lengih’

Young's modulus is expressed in convenient units of stress per unit area and a
few interesting examples are here given.

Indiarubber, Young's modulus = 32 tons per square inch

Steel (mild) = = =13,500 W o
Phosphor-bronze ,, % = h,000 i i
ﬂﬂppfr EE Fi = 6,200 b b
G]EES - iy = 4pmn e F
Brass i o = 5,700 by "

Wood o & 700 b o
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The outstanding property of an elastic body is that any deformation it suffers
under stress disappears when the stress is removed pmwded that the latter has not
increased beyond a cortain limit. Tf this elastic limit is passed the body may break
or will not perfectly re-assume its original shape or size. [t will he seen thatas a
rule the more elastic materials such as steel or phosphor-brinze have much lower
«elastic limits than the less elastic substances like rubber or wood.

In considering stress and strain in electrical actions, we are led first to the subject
of electrostatics which is outside our present scope. We will, however, deal briefly
with a few points of interest to that class of student for which these articles are
specially written.

From the statement that a chu.rgﬂd body exerts electric force in the space around
it, it follows that the seat of the strain produced by that force or stress is the medium
across which inductive aclion takes place. Hence, if a charged conductor were cansed

tn induce another charge in a second conductor we should

expect some form of strain to exist in the space between

p 9 the two wires. A moving charge dves mof exert electric

force but gives rise to a field of magnetic flux, the direction

of which is at right angles to that of the motion of the

y p charge. Therefore, if the static charge in the first con-

ductor should move we ought to find that the dieleciric

s.lmm dﬁg«.ﬂn as the electric force is removed, becanse

of the dielectric. By the time the

putentlal energy of the static charge has become wholly

transformed into the kinetic "energy of the moving

RG24 charge all the strain in the dielectric should have

disappeared. Also, if the electric force should be such

that it strains the dielectric beyond its elastic limit that dielectric should demon-

strate the fact in some way or other, At this point it is necessary to have recourse
to diagrams and special cunceptions.

It is customary to represent the field of a charged body or the field between
two charged bodies by a number of lines, sume of them straight and perh"lps some
curved, as in Fig. 27, in which the plates A and B are oppositely charged.* Now it
is really important to realise that these lines exist only on paper—that is, they are
not phqual things, a phrase which the reader ought to appreciate fully after what
has been written previously about conservation. In view of certain facts scientists
may have admitted that the question of the objective existence of such lines admits
of discussion, but the acquisition of a working =et of ideas about electric and magnetic
fields would be rendered more difficult if we were tu attempt to follow the discussion.
The lines are not filaments in the ather but just imaginary lines made visible for
the purpose of assisting the mind to grasp the theory of the part played by a dielcctric
in the storage or transference of energy. It wonld be quite legitimate to represent
the force of gravity acting on a suspended weight by lines drawn from the weight
to the carth, but the lines would only represent the direction in which the force
acts and not any peculiar state of the air or other medium.
In most diagrams in any book the number of lines shown
hears no special relation to the number which would be
considered to exist theoretically, unless the contrary is ‘ﬁ 9
stated ; further, it must be understood that in diagrams
such as Fi 1g. 27 only one Pfaﬂﬁ 1s shown, whereas the
actual_field cannot be limited in practice to a single
p]ane

Let us fix our attention upon the line xy in Fig. 27.
It is typical of all the other straight lines and represents
the direction in which a free positive charge placed at any

* The figure shows only the edges or side elevations of the plates. FIG. 28.

b
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poind on il would tend fo move. It stands for nothing else. In this particular case
such a free charge would be urged towards the plate B, in a direction normal to the
surface of 4—i.e, x> y.. If the charges on the plates were reversed so that A
became negative the direcfion would remain the same but the sense would be
reversed and a free positive charge would tend to move towards the plate A—i.e.,
v-=x. In the case of a curved line such as pg the direction of the force at any point
on it is given by the tangent of the curve at that point. Fig. 28 illustrates this, the.
direction of the force at the point ¢ being that of the tangent, the sense being shown
by the arrow. The reason why some of the lines are curved will appear later.

Up to this point we have considered the field between 4 and B as a field of
furce, taking into account only its action on a free positive charge ; hence while we
are dealing with this aspect of the field the lines are called lines of force. There is,
however, another way of regarding the field, in which the sérain in the dielectric
is hrnught into prominence, The function of the dielectric in a case such as Fig. 27
represents, where we have static charges only, is to store energy. We say that for
a certain applied force there occurs a certain displacement of electricity across the
dielectric ; the greater this displacement the greater the strain—i.e., the charge on
the platesis, for a given dielectric, a measure of the strain in the intervening medium,
and also of the stored energy. If the charge is sufficiently increased the dielectric
breaks down under the strain and some of the strain-energy is transformed into light
and heat. Such a breakdown takes place when the
potential difference between the electrodes of an induc-
tion coil reaches a critical value and a spark passes. In
this case the dielectric, air, iz self-restoring, but in a
condenser with glass plates the rupture of the dielectric
15 an inconvenience which the practical wireless man
studies to prevent. T

We can represent the strain by a diagram similar to
Fig. 27, with the lines of induction coinciding with the
lines of force, the difference in the name being an
indication of the way in which we are dealing with the
field. The nature of the strain is generally considered
to be such that these lines tend to contract longitu-
dinally—that is, to hecome shorter and .thicker and
to repel each other laterally, Besides explaining the
phenomenon of mutual attraction between the plates this brings us to the
explanation of the reason why some are drawn curved. It should be clear
that the line xv (Fig. 27) tends to remain straight because it hears an equal
pressure or repeiling furce on both sides of it,* whereas the outlying lines, notably
fig. having more pressure on one side than on the other, bulge outwards. The
student is warned not to accept in too material a sense Explanatiunq and diagrams
relating to what are only conceptions. He should devote his attention to the
significance of the lines as drawn and to the reasons why they are drawn in certain
wavs. For example, it is important to see that as the lines succeed each other
outwards in Fig. 27, and become more curved, there are fewer of them passing through
an unit area of the field, because the field near 1 (see fig.) is weaker than in the region
nf xv at 2 ; also, near 1 the ficld is not uniform. At every point on the line pg there
is a different direciion. Now the curvature and distribution of the lines in the
figure graphically express the facts contained in the two latter sentences.

(To be conlfinued.)
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FIG. 20.

* We say bolh sides beeause we are considering a single plane—that of the paper.
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WIRELESS TELEGRAPHY AND TELEPHONY. By W. H. Eccles, D.Sc.
Second Edition. London : Benn Bros., Lid. 22s. nel.

Dr. Eccles’s excellent handbook, which was first published in 1916, has gained
a well-deserved popularity, and the new edition, which now appears after considerable
delay, will be welcomed in many quarters. Following in the main the lines laid
down in the previous edition, the new volume shows evidence of careful revision and
will be found to contain a considerable proportion of new matter. Thus the
thermionic valve, which has come into such wide use in recent years, is now treated
much more fully, both in relation to its use as a detector and as a transmitter. Other
additions include descriptions of the Arlington and Darien stations of the American
Government (taken from the Proceedings of the Institute of Radio Engineers) and
some further details regarding the Marconi and Telefunken systems. The excellent
paper of Dr. de Groot (already published in THE WirELESS WORLD) is also drawn
upon, and the section devoted to High Frequency Generators has been augmented.
Under ** Wireless Telephony ™ come new matter regarding valves has been added,
thus bringing this section into line with modern progress.

The Glossary, to which barely half a dozen terms have been added, might, we
think, be improved by the addition of a number of terms now in common use. For
example, we find no reference to * dynatron " and “ pliodynatron,” instruments to
which reference is made in other parts of the book ; and although Dr. Eccles may
be strictly accurate in his definition of * Motor Generator "' as " a motor-driven
dynamo taking D.C. at one voltage at the motor terminals and delivering it at
another voltage at the generator terminals,” it should be pointed out that this term
ﬁ Iargelv treated as synonymous with “Motor Alternator.” The definition of

“key " might also be happt:t'.

In respect of a minor matter it may perhaps be worth while to call the atten-
tion of the publishers to a slight discrepancy. In the description of the Marconi
system the diagram on p. 380 shows a crystal detector used with an intermediate
circuit, although this arrangement is not used in any standard Marconi receiver ;
and a few pages before this, under " The Marconi Transmitter,” the transformer
leads are shown taken to the condenser, This method has not been used for some
years, the leads heing now taken to the discharger, thus placing the inductance of
the chokes in series with the jigger and tuning inductance, when charging.

The publishers are to be congratulated on the new * format " of the volume,
which is now made up as an ordinary textbook. The previous edition, with its
semi-limp cover and rovmded corners, had the appearance of a pocket-book without
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its portability. Now that this  make up " is discarded the book falls well in line
with other similar publications.

It is unfortunate that the photographic illustrations are so poorly reproduced.
This is apparently due to worn blocks, fiom the previous editions, being used.
Otherwise the book is very well printed.

FLIGHT WITHOUT FORMULE. By Commandan! Duchene. Translated from
the French by John H. Ledeboer, B.A. London: Longmans, Green. 8s. nrt.

Although this book has been on the market for some little time, it is vet particu-
larly welcome at the moment, when popular interest in aviation has reached such a
high level. The schoolboy of to-day is no longer content to speak of monoplanes,
and biplanes, as such—to refer to aircraft in these terms would be looked upon as a
proof of ignorance. One has only to listen to popular conversations of the day to
see how widespread is the detailed knowledge of the subject. A speck in the sky will
be identified as a Handley-Page, by the beating note of the engine, the observer
remarking in casual tones that his taste lies in the direction u% a Bristol Scout.
Heated debate may then follow on the merits or demerits of a Sopwith " Pup."”
Such popular knowledge, however, is usually rather shallow, and although many
people can distinguish the differences in type, there are few others than " profes-
sionals "' who understand the basic principle of flight.

The approach to this branch of the subject is usually barred to thase without
considerable mathematical knowledge. The average aviation téxtbook is a mass
of formulz and equations, but formidable as these may seem to the uninitiated, they
are yet nothing but the “ shorthand " of calculation, and rapidly lose their fearsome-
ness on approach. The fact remains, however, that many people have a distaste
for mathematics, and more lack the requisite knowledge. To this large class the
book under review is dedicated.

Although throughout the work not one single formula appears, the author has
yet been able to explain in clear and easily understandable language the whole of
the underlying principles of the subject. Speed, Power, Lift, Longitudinal and Lateral
Stability, the effect of wind, the principles of the propeller, and every other branch
of flying theory, are handled in a masterly manner ; the use of mathematics (except
in a carefully disguized fashion) being avoided to a degree which will come as a shock
to those who believe that nothing worth mentioning in aviation theory can be taught
without a mass of formule.

The immense debt which aviation owes to M. Eiffel is well brought out in this
book. Scarcely a page can be turned without finding some reference to this great
French investigator's work, and we are glad that this acknowledgment is so fully
given.
We can recoinmend this volume to all who, while wishing to acquire a somewhat
deeper knowledge of flying than can be gathered from the usual popular textbooks,
are yet loth to have recourse to mathematical studies.

Share Market Report

Loxpon, August 20th, 1918.

BusiNess has been very active in the shares of the Marconi Group during the

t month. The very satisfactory meeting of the Parent Cumpany brought in large

mvestment buying, and all classes of shares show a marked advance in price. The

closing prices as we go to press are : Marconi Ordinary, £4 3s. od. (ex. div.); Marconi

Preference, {3 11s. 3d. (ex div.) ; American Marconi, £1 10s. ; Canadian Marconi,
I4s. gd. ; Spanish and General Trust, 11s. gd. ; Marconi International Marine, {3.
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MEessExNGERS' PRIZE Day.

Tue Third Annual Distribution of Prizes in connection with the London County
Council Classes for the Marconi Company’s Telegraph Messengers touk place at the
Wild Street Schools, Kingsway, on Friday, July 19th, 1918, at 2 p.m. Mr. Beresford
Ingram, Chief Inspector of the London County Council Educational Department,
who was introduced by Mr. C. Metcalf, Responsible Master, occupied the chair.
He opened the proceedings by a short address to the lads, congratulating them on
the standard of their work during the past session, and expressed the hope that
they would make an increased effort during the ensuing session. In the absence
of the Manager, W. W. Bradfield, Esq., C.B.E., who found it impossible to be present
owing to pressure of business, Mr. Rochs, Traffic Manager of Marconi's Wireless
Telegraph Company, Limited, distributed the prizes. He also congratulated the
boys on their progress and expressed the hope that they would show their appreciation
of the efforts of their teachers, of what the Company was doing, and of the oppor-
tunities given to them, by showing every attention at classes, and benefiting to
the greatest possible extent, of the educational facilities at their disposal. It was
satisfactory to note that at least six of the lads obtained 100 per cent. of marks in
Arithmetic and that History and Geography, recently added to the curriculum, had
found favour with the bu"l.-’b as no doubt did also the Debates, Lantern Lectures,
the Magazine, Cricket and Football Clubs which their teachers had organised.

Mr. Rochs then distributed prizes to fifteen successful students, Messenger
A. Whybrow being at the top of the examinations.

Mr. Ingram, in proposing a vote of thanks to Mr. Rochs, mentioned that the
lads should consider themselves fortunate in serving a Company taking so keen
an interest in their general and educational welfare. The lads responded heartily
to this, as well as to a vote of thanks to Mr. Ingram, proposed by Mr. H. €, Gee
Ma,htt'r who spoke highly of the work done by the boys, and also impressed on them
the necessity of improving results next session. After remarks by Mr. A. Law,
Inspector, who also urged the boys to respond to the efforts of their teacher, t]:'IE*
proceedings terminated. Mr. J. H. Timms, Inspector, Mr. B. H. Matthews, Prmupnl
of the Kennington Commercial Institute, and Mr. A. Bisping of the Marconi Company
were also among those present.

OBITUARY.

SECOND-LIEUTENANT A, NoEL EavLanp, RAF., who was accidentally killed
on July 15th while flying at the Front, was the son of the late Charles Winn Ealand,
of Kirkby Lonsdale. He was educated at Shrewsbury and became a solicitor,
At the time of his death he was in partnership at Thetford, Norfolk. After serving
for two years with the Red Cross in FFrance, he obtained a commission in a Dragoon
regiment, but subsequently transferred to the R.A.F. Wireless Section. He married
in 1910 Miss E. Augusta Horwood, daughter of Lieut.-Colonel T, Horwood, of Ayles-
bury, and leaves a widow and three sons,
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We regret to announce the death of MR. ALFRED S. WiLL1AMS, Deputy-Chairman
of the Royal Mail Steam Packet Company.

Official news has been received by the parents of the death of RicHarp HoLbps-
WORTH, senior telegraphist (wireless operator), R.N.V.R., of g7 Healey Wood Road,
Burnley. When last seen he was trying to rescue his captain, who was badly
wounded, and he sank before the rescue boat could reach them. A commander
wrote to the parents: “ You will find some consolation in the knowledge your
" son met his death so nobly.”

AWARDS.

The Military Cross has been awarded to TEMPORARY SECOND-LIEUTENANT
E. W. Parkix, R.E. He first served in the ranks of the Royal Horse Guards, and
is now attached to the wireless section of the British Mission to the French Army.
For two hours under heavy enfilade bombardment Lieutenant Parkin proceeded
up and down the front line trenches. It was owing to his gallant conduct that the
line was held until reinforcements arrived, when a counter-attack was launched,
with the most successful results.

Private R. D. Davies, wireless operator, R.F.A., has been awarded the Military
Medal. He obtained his wireless training whilst at Nantyffyllon. ;

The D.S.0. has been awarded to CAPTAIN AND TEMPORARY MAJOR NOEL HANS
HaMmirToN, who in civil life was an electrical and wireless engineer,

WIRELESS OPERATOR CHARLES E,
MatHer, RN.V.R., 264 Mulgrave Ter-
race, Swinton, has been awarded the
D.S.M. for distinguished service rendered
on a minesweeper which was mined
last November. He has since been in-
capacitated for sea service.

PRISONER OF WAR.

SEcoND AIr MeEcHANIC AND WIRE-
Less Operator A. K. Bostock, R.AALF.,
of Hull, missing since May 27th, has now
advised his parents that he is detained
in a German prison camp, and that he is
well and comfortable.

In ITALY.

MEessks. DALGETTY NICHOLSSON and
A. M. GEo. LESTER, the two wireless
operators of the Royal Air Force shown
in the accompanying photograph, are
doing duty somewhere in Italy. Long
hours and discomforts, notably from
the effects of lachrymatic gas, do not
prevent them from keeping fit and well,
and carrying on.

CapTaIN S. B. BALCOMRE, late of
the Traffic Department of Marconi's
Wireless Telegraph Company, Limited,
lately paid a call on his friends in
Marconi House, prior to leaving for the MR, DALGETTY NICHOLSSON AND
Italian front, MR. A. M. GEO. LESTER
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Company Notes

Marconi’s Wireless Telegraph Company, Limited

Myr. Godfrey Isaacs on the Recent Action
sHAREHOLDERS' VOTE OF CONFIDENCE

SUBSTANTIAL IMCREASE 1N THE PROFIT.

HE 21st Ordinary General Meeting of Marconi's

Wireless Telegraph Company (Limuted) was held
on July 31 at the Cannon Street Huteli‘undﬂ the
presidency of Mr. Godfrey C. Isaacs, the deputy-
chairman and ma.n:.g]l.lg director, who was received
with cheers on taking the chair.

The Secretary (Mr. Henry W. Allen, F.C.L5.)
read the notice convening the meeting and the
auditors’ report. ; .

The Chairman, who was again cheered on rising
to address the shareholders, said :—I.adies and gen-
tlemen, in the first instance, 1 want to tell you that
Mr, Marroni extremely regrets that he is unable to
be here to-day. Important duties detain him in
Italy at the present mement, and he asks you,
therefore, to excuse his absence. Our colleague,
Mr. Saunders, [ am sorTy to say, is not in goxod
health, and is thernb}r!irﬂvmted from being present.
He also asks that he should be excused.

Mz Goprrey Isaacs's OrrEr oF RESIGHATION.

Before proceeding with the ordinary business of
the meeting, 1 wish to express to you my great
regret that you should have been inconvenien last
Wednesday by the necessity for the adjournment of
this meeting for a week. In sending out the reports
and accounts, we had supposed that the action in
which 1 was engaged would have lasted at most
three or four days, and, therefore, in fixing the meet-
ing for the zqth, I had contemp ated being able to

reside. 1 meed not tell you that the possibility of
ﬂ.ssng this action had never entered my mind, and [
will not attempt now to minimise the gravity of the
verdict. 1 have served notice of application for a
new trial, which T have e hope of oblaining.
You will understand that in these circumstances it
is not right that T should now further express my-
self on the subject of the trial and the verdict.
Meantime, 1 must face a very painful ardeal, but
truth has a hahit of prevailing, and 1 feel confident
that in the end it will prevail in this case. (Cheers.)
For the present, however, I must recognize the
position as it now is, and do what I think is right
and honourable in the circumstances. [ am bound
by an agreement to the company to act as its mana-
ging director until the end of December, 1925, and
the company by that agreement is equally bound
to me. 1 do not think it would be fair or proper
on my part to take advantage of that period, and
1 therefore, before -eding with the ordinary
business of this meeting, unreservedly tender to
you my resignation, and offer to termipale my
agreement forthwith. (Cries of " No.")

Tiuz Board AND THE MANAGING DIRECTOR.

Captain H. Riare Saxkey, C.H, R.E. (Retired).—
Ladies and gentlemen, 1 beg to move :—" That Mr.
Godirey Isaacs's resignation of his office as managing
director of the company be not accepted, and the

shareholders present at this meeting, having com-

lete confidence in his honour and iotegrity, request

im to withdraw the same."” (Hear, hear) In
support of this resolution, I would tell you that at
a board meeting the Idlﬂ'ﬂiﬂﬁtiﬂluﬁﬂﬂ was passed :
“Resolved, that the board beg leave unanimousl
to express their sympathy with Mr. Godirey C.
Isaacs as the victim of a totally unexpected verdict,
and to affirm their complete confidence in his honour
and absolute integrity." (Cheers.) Some years
ago, namely, in January, 1g1o, Mr. Marconi came
to me and told me he thought that, at last, he had
found the Mght man to be managing director, and
asked me if 1 would go to see him. [ did so, and
recommended to Mr. Marconi that Mr. Godirey
Isaacs should be invited to become the managing
director of the company. At that tims, as the
older shareholders will know, the company was in
a very difficult position. The overdraft at the bank
was {so,000, and I well remember that on one
oecasion I had to advance the sum of f250 to pay
wages. Mr. Isaacs soon made himself felt, but at
first he met with great dificulties, He overcame
them one by one, and the rate of progress can b
judged by the successive annual reports and ac-
counts; and, ladies and gentlemen, if you compare
the statement now before you with the condition of
l.hinﬂ I mentioned at the beginning of these re-
marks, you will have a true measure of what Mr.
Godirey Isaacs has done for the company and [or
the shareholders. (Cheers.) The directors and the
staff, having every confidence in Mr. Godfrey Isaacs
have backed him to the best of their ability, an
they still desice to do so,

A Vore or CoONFIDENCE.

At all material times both the directors and the
staff were fully conversant with all the matters
which have recently been before the public, and it
is because of that knowledge that they wish to be
identified in future with Mr, Isaacs as your mana-
ging director. (Cheers) 1 will now read the
resolution once more, and [ shall be glad if some
shareholder will then second it :—" That Mr. God-
frey lsaacs's resignation of his office as managing
director of the company be not accepted, and the
shareholders present at this meeting, having com-

lete confidence in his honour and integrity, request
Eim to withdraw the same.”

Mr. G. H. West.—Ladies and gentlemen, as a

comparatively small sharcholder, 1 have the greatest
ossible pleasure in seconding this resolutino.
may say, and I feel sure that all those present
will share that view, that I have, and have always
had, the greatest confidence in Mr. Godirey lsaaes,
{Hear, hear.) It is hard h to find a man to
on successfully an undertaking like this, but

we bave happily dooe so. We have in Mr. Isaaes
a man whom it would be impossible to replace, and
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we have every confidence in him, and as there has
been no reflection on his honewr | have the greatest
postible pleasure in seconding the resolution, and
I ask you all to support it.  (Cheers.)

Mr. . W. HismiLtox.—In view of the serious
charges which were levelled at Mr. lsaaes in the
recent action, 1 maintain vou should be told the
mxaect“facis brought against him.  (Cries of “ We
have read them ™ and " Sit down."} [ do not wish
to say anything to prejudice Mr, Isaacs. (Laughter
and " Oh!"} He has maintained that he is not
guilty, although the jury have given a verdict
against him. (A voice—" What on ? ") I move
m:l Hr.hl?_nans shﬁuid withdraw from the board

such time as his character is cleared. ries
of " Vote " and * Sit down.") i

The Masacing INREcTOR'S REMUNERATION,

Mr.WaLter KinnEar.—I donot rise to second the
amendment just moved. 1 fee] sure the share-
holders have the utmost confidence in Mr. Godfrev
Isracs, our managing director. 1, as a shareholder
in this company for 16 years, and holding a consider-
able number of shares, can bear testimony to the
very valuable services which he has renderad to the
undertaking, The shareholders are under the very
Ez;atest debt of gratitude to him, and we are only

ng our duty in not making up our minds on the
question until he has proseeuted an appeal, as he
intends to dn, in the matter recentlv before the
Courts. I wish to make onlv ane further observa-
tion : Inasmuch as the resolution has the effect of
continng the appointment for a further period of
seven years, and in view of the statement which has
::I-I:;Ti? ,E.:En mad LI'I. :l.ﬂht htrqgartlll to r::'l he rather hand-
somn te on which it is alleged the managin
director h_nld.*l his appointment from this numpan}rp:
and also in view of the very large sums of money
due to this company for war services during the
past four years, apart from the very considerable
shim which must come on account of the departure
from the * wireless chain," 1 suggest that before
this rezolution '“-E“‘“‘d the ihiregutderi. ought to
be informed specifically of the terms on which the
managing director holds his office.

The How, D, 0" Briex.—I should like tosay, with
reference to what the last speaker said, that [ can-
not quite see that that has anything to do with the
rerclution before the meeting.  The resolution is, as
I understand it, that Mr. Isaacs remains managing
director. How has that got anything to do with
the l‘l."‘ﬁléll.lt:il'ln before the meeting ?

HAIRM AN, —Rrferring to the penultimate
shareholder, I should like to state at once that when
1 agreed with Mr. Marconi to take over the manag-
ing directorship of this company, and gave up my
business, 1 a to do so on the following
terms :—That I should receive a salary of ﬁ,m
PET ann and in addition § per cent. on the net
profits of the business in each vear, whatever the
might be. [ may just add that at the time 1 too
over the managing directorship there were no
profits. (" Hear, hear,” and cheers.)

Mr. R. A. Switn.—I] think, after the statement
that Mr. Isaars has made, it will not be Neerssary
for us to go any further into the matter of his
remuneration. ¢ have heard from Captain San-
key that when he came into this company the som-
pany had an overdrait of £50,000, and you see by the
report what its condition is to-day. [ suggest it
15 time the company ceases to be made a sort of
Aunt Sally cr cockshy of every disgruntled place
sccker or unscrupulous politican,  (Laughter and
cheers.) As a humble shareholder, T most heartily
endorse the position the board has taken up

with regard to Mr. Isaaes’ .
[Choets ) s's  appointment
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A" Practicarcy Usanrmous Vore.'

Captain Sawki v.—I now beg formally to put the
maotion,  {Hear, hear.) You have heard it read
Iwice,

The resolution was carried, amid cheers, with
mp- e dissentient.

Captain Saxxey.—It is very gratifying to have
this unanimous, or practically unanimouws, vote—
only one shareholder agaipst it, and that is also the
number of shares he bolds in the company.  (Laugh-

Ler.

‘lﬁm CarirMan.—Ladies and gentlemen, 1 deeply
appreciate this expression of confidence. [Loud
and prolonged cheers.) I want to bhe allowed to add
one word more, and 1 hope you will not consider it
ungracious—] think I deserve it. ([Cheers.) Now,
before proceeding, ladies and gentlemen, I ought
to tell you—I think it is due to all of you 1o know-—
’chill-! L;rdﬂinclljltun.hwhm: is the only d:wnlith{li
W, to be in the employ of the company, an
that he is the holder of one share. (Laughter, and
cries of * Shame.") Now, gentlemen, 1 think we
I'I'I.Iﬂ'lrl Elrﬂccrd. to the business of the day,

« HaMiLTon.—That is an improper statement
to make. You know that I represent a large num-
ber of sharehalders.

The ChatrMax.—] have no such knowledge ;
there is no evidence of it.

SENATORE Marcomt's Messace o Mr. Isaacs.

In the course of the Chairman's sulsmequent
address to the shareholders he was handed the
following cable from Senatore Marcomi, which he
read to the meeting :—" Most deeply regret and
deplore verdiet. You have my most singere sym-
pathy, and I can assure you of my firm belief in
your honour and integrity.” (Cheers,)

The Cusinsan,—We will pow proceed to the
business of the day. Dealing, in the first instance,
with figures, there is, if vou will lock tn your balances
sheet, little which calls for comment, The capital
account is unchanged. T1here is a small difference
in bills payvable and sundry creditors which arises
from ordinary fluctuations in the business. The
reserve account stands at Lrooo000, which vou
approved at the last meeting, and to this will be
added a further {100,000 if you adopt the recoms-
mendations of the board to-day. On the other side
there is an increase in the sundry debtors, ete.,
which is nnly proportionate to the business of the
vear., The same remarks apply to stock. The
mortgage on one of the freehold works has been
further reduced by the annual payment of (1,000,
and, therefore, the property stands as an asset at
{_:,un-u in excess of the figure last year. Our other
reehold properties have been increased h{' ad-
ditional buildings and matenal amounting in all
to some L20,000. The long-distance stations figure
at some {8 000 less this vear in consequence of the
amount written off for depreciation, We then
emne to the wvery important 1tem of shares in
associated enmpanies and patents, This figure we
always bring inte our balance-sheet at eost price.
It shows an increase over last vear of some {95,000,
The par value, however, has increased by {210,000
This is a very big item in the aceounts, and one
which at the present Hme in particular it is ex-
tremely difficult to value, but I can fell vou | his—
it is worth very substantially more than the figure
at which it stands in the accounts, In support of
this statement [ might tell you that shares in three
companies which represent a par value of approxi-
mately fgo00,000, or about one-third of our total
holdings, are worth to-day substantially owver one
and a-half millions sterling. (Cheers) It muust
not be inferred from this that our remaining shares
They, however, represent a

are of equal value,
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yery considerable sum, and will, 1 trust, show
material imﬂmvtm-r.-m with time. The amount
represented by patents is included in the fgure of
Et,400,000; therefore, their total cost 15 also
rovered by the shares in the three companies which
I have mentioned. Many of the patents are old
but their depreciation is more than :mnp-unslte-:]
for by a large number of new patents.

Turming to the profit and loss account, there
is nothing which calls for any comment except
that the balance, being profit for the yvear, shows a
substantial increase over last year, and no -a:inuhl, will
be regarded by you as highhlv satisfactory. (Hear,
hear.) 1 ]I.::u approve the resolutions which we
shall put fore you later with regard to the
payment of dividends and reserve account, we
shall earry forward (o next account approximately
the same figure as was brought forward from the
preceding year, 1 do not think there is anvthing
else in the matter of accounts which calls for
explanation, but I shall later give any sharcholder
an opportunity of asking questions upon any point
on which he may desire further particulars.

CTue DMost OrrFice anD 1HE [MpErRIAL Cilars
OF STATIONS

MNow that our action acainst the Post Office in
respect of the Imperial chain of stations has been
disposed of in the Courts, 1 think it is my duly
to review shorily the history of this wnfortunate
cnntract. You will all remember that it originated
by my ptﬂ}@&in; to the Colonial Office at the
h:ﬁ'nning 1910 that they should give us similar
rights to those which are given to the cable com-
panies, enabling us to erect for our own account
on Biitish soil a chain of statiens, eighteen in all,
around the world. Had this request o granted,
what a sea of trouble the company would have
cacaped, and what an asset such a chain of stations
would have been to the Empire! [Cheers,) How-
cver, the Governmenl of the day, whilst approving
nf my proposal, felt that the stations should be
Government owned, and we were invited to build
them in partnership with the Government, We,
therefore, abstained from building these stations
upon foreign sl and gladly accepted the Govern-
ment's invitation. The Imperial contract was the
result. It was completed only after a very long
negotiation, and was eventually reduced (o six
stations, It was, as vou know, the subject of
attack in the House of Commoas, and it was only
in August, 1913, that the final contract was entered
intn  and ratified hi Parliament. For some
unexplained reasons the comoany was hindered
from proceeding with the erection of those stations,
and when war broke out in August, 1914, three of
them only had been commenced. In September,
1914, there was talk of aceeleraling the con-
struction of Lthe stations and work was to proceed
day and night. At that time the company held
that the Government had abandoned the contract,
but, having regard to the fact that we were at war,
we placed ourselves unreservedly at the disposal
of the Government to build the stations with all
possible speed, or do whatever the Government
desired us, without wasting time to discuss
terms. We were prepared, and so offered 1o leave
ourselves entirely in the hands of the Government
to do what was fair.

“ A Insivcenuous OFrFer."”

For some unexpliined reasons, these nego-
tiations were disconti wwed, and on Decemnber goth,
1914, we were inform d that the Government were
not going to proceed with the stations at all, as
they were no lopger required. We bad spent
in the meantime, fr4o0,000 odd upon them, and
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had had a great deal of woek and had engaged
preparatorily a large staff ; further, we had made
our whole programme abroad subservient to the
Government programme in connection with the
Imperial chain of slations. We then asked the
Governmentl ‘what it was proposing to do with
regard to reimbursing vs the very large amount we
had cxpended and agreeing the compensation we
should E': paid. This resulted in our being offered,
three weeks later, the reinstatement of the contract
to build the six stations, which, three weeks earlier,
the Government had inf us were no longer
required. l&Laup:hter. and a woice—" Shame.")
It was a disingenuous offer, and one which we
eould not treat as being honestly made, nor eould
we believe that it would be honourahly carried out.
In the circumstances, we fell that the consequences
to the company might have been extremely senous,
and we were not disposed to take the risk. We
were, however, most anxious to avoid the unpleasant-
nesses which might follow, and therefore p

that we should enter into a new contract with
the Admiralty. Negotiations were accordingly
opened, and the Admiralty made us an offer
which they stated represented to us the equivalent
of the repudiated contract of the Post Office. We
were not of that opinion, but so anxious were we
to avoid any friction that we agreed to the terms.
The drait contract was to be submitted to us
immediately. A month later, however, Mr.
Asquith's Govérnment gave way to a Coalition
zovernment, and presumably the instructions to
the Admiralty were not renewed, for no draft
contract was ever forthcoming, and it became
clear in the month of November, 1915, that the
Admiralty did not intend to p with the
stations.  We had thus lost the best part of a
year and were no further, but we were still out of
our money. We were obliged eventually to have
recourse to a Petition of Right. This we deferred
acting upon in consequence of further nego-
tiations, which were commenced with a new
Pastmaster-General in the hope again that we
might be able to agree on terms of a new contract
to take the place of the old one. L negotiations
followed, and, although we received an offer, it
was one which, acting on vour behalf, we did not
fecl we were justified in accepting. We were
willing and even desirous of making a substantial
concession for the sake of peace, but we did think
we were entitled to, and were bound to insist upon,
something approaching what we regarded as a
fair arrangem=nt. But this was not fortheoming.

Tue Petmition oF RIGHT.

We were still anzious, however, to avoid tne
Petition of Right going to the Court, and so we
offered to go to arbitration provided that the
letter of January zist, 1915, offering the rein-
statement of the contract, should be withdrawn.
This letter should never have been written, and if
it stood would have reduced the damages—and
the object of it was to reduce the damages—to
which we should have been entitled to such loss
as had been occasioned us for the three weeks'
delay between the date of the repudiation and the
offer of reinstatement. We [ell, pending the
withdrawal of the letter, this was a matter of such
importance that it could only be settled in a Court
of Law. The Government, however, could not
see its way Lo withdraw lh:thlﬂtlgr ':'.I']am;furﬁg: I.'i-htE
1915, and consequently the Petition i
came into Court, There ngpuan:d., on behall of
the Crown, the Attorney-General, the Solicitor-
General, and Mr. Walter, K.C,, and two Treasury
Luniwm As you now kn , after gounsel on

ehall of the company had opened the company's
case for two davs, the Attorney-General anncunced



1g18]

that the Government did not propose to proceed
with the defence and agreed to the withdrawal of
the letter ~f January 2ist, 1g9rs. (Laughter) 1
may tell you that no new fact transpired dunng
the proceedings in Court which was not perfectly
well known to the Post Office months before we
were compelled to go into Court and when we
offered arbitration. Why this letter could not
have been withdrawn when we made the proposal
and the whole matter referred to arbitration a
vear sooner we are at a total loss to understand.
(Hear, hear)) Great waste of valuable time and
public money could, and should, have been
avoided. Explanations have been given in the
House of Commons of the course adopted by the
Crown, They appear to have been regarded as
satisfactory, and, therefore, 1 suppose that we are
among the exeeptions in being totally unable to
appreciate them. Judgment, as you know, was
given for the company, and the matter has been
referred to a referée to assess the damages. A
learmed Judge has been appointed for this purpose,
but T am sorry to say that bis fime has been so
fully occupied that he will not be able to sit until
the month of October. There is, however, at |ast
a fair prospect of the matiter being disposed of
before the end of the present year. [ want to assure
you that it always has been, and is even now, the
desire and wish of your directors o arrive at a
reasonable and friendly settlement of this matter,
by which the nation could benefit by the stations
sooner than pav a very large sum of money in
damages with nothing to show for it. ([Cheers.
Even at this eleventh hour any reasonable an

fair offer would be most willingly accepted by
the company, (Hear, hear,)

THE GOVERNMENT AND THE CoMpPANY's * INvaLw-
ABLE SERVICES."

The position with regard to the other sums due
from the Government remains just as it was when
we met last year. (Cries of " Shame) No
remuneration ot compensation has been regeived
in respect of the invaluable services which the
company has rendered. There have been some
negotiations, but so far no offer even approaching
the sum which the companv could reasonably
accept has been fortheoming, and one almost
begins to despair of being able to obtain a settle-
ment by negotiation and agrevmrunt. It does
seem o your directors extraordinary that whereas
mullions and millions of public money have besn
spent, perhaps not always usefully, for fair re-
muneration for such waluable services as thas
company has rendered not one penny picce is
lurlhmminﬁ. Our invenbions and patents continue
to be used on an immense and ever-increasing
scale by the Admiralty, the War Office, and the
Royal Air Foree, Their incalculable help to the
Allied cause is unquestiomable—{hear, hearj—but
not one farthing in respect of them has the com-
pany received. Tt is true, no donbt, that each of
the Government Departments has its hands as
full as they can be with matters of far grealer con-
sequence, and, therefore, it has not been possible
for them to devole time to the adjustment of
acenunts with the any, and I would he the
last to complain of this, but inasmuch as the
sums duve, even were they calculated at prices
substantially less than those agreed upon and
actually paid to us in cases where the company
has manufactured and supplied, would represent
very many hundreds of thousands of pounds, 1 do
think that in common faimess the Government
ecould, and should, have made to the company a
substantial pavment on account in respect of each
of the three Departments ermcemed, leaving final
figures for adjustment, if they will, to the end of
the war. (Hear, hear) BEut how long are we to
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wait 7 When will be the end of the war ? Must
we wait till then? Without knowing what our
financial strength is we cannot, of course, give
full seope to our future programme. This dis-
advantage alone is of considerable consequence,
for it quite prevents our shaping a courze abroad
which we otherwise might do, enabling us the
better to prepare to meet enemy competition
after the war.

THE ARSENCE OF GOVERNMENT CO-ORDINATION,.

We have to look ahead, as it hehoves every
British industry to do, and I think we might
regeive the consideration which is due to us and so
help us instead of causing us unneceszary difficul-
ties. But thisis not the only way the Government
could assist us. I am making no complaint against
any particular Government Department or in-
dividua!. But 1 do very much mmg}aln of the
system, or the absence of system. (Hear, hear.)
Although wireless is to-day, and will be perhaps
more 50 in the fulure, a subject of extreme im-
portance, there is, unfortunately, no Government

olicy, no central authority, no co-ordination
Ectwrrn Government Departments, nobody in a
position to speak of act on behalf of the Govern-
ment. What concerns the Foreign Office has no
interest for the War Office ; what is important to
the Admiralty is quute ignored by the Colonial
Dffice, There is, in a word, a total absence of
co-ordination and no authority to whom one can
Iy for any guidance whatsoever., (A Poice—
"'?hime,"J an one conceive such a state of
things existing in Germany { One would have
thought that after the experience of four years of
war it would be isedl that some organisation
was imperative, anE a definite policy adopted.
I am afraid that tnese remarks may meet with soma
disapproval, and even perhaps censure from some
varters, but [ think it my duty to make them,
just as T have thought it a duty to speak on other
occasions withoul paying any heed to the possible
consequences to myself. A little plain speakin
may be productive of some good resulling bot
to the country and to the company. (Cheers.)
Tug CosMpany's [NTERESTE IN AMERICA AND
CAMADA.

On the other hand, our interests abroad, on the
whole, continue to dwﬂﬁ in a satisfactory manner,

In the United States nf America a new company
has been formed, with the aﬁpmv.ﬂ of the United
States Government, by the Marconi Wireless Tele-

aph Company of America, with the title of the

an-American [elegraph and Telephone Company.
The object of that eompany is to erect stations for
the purpose of creating a commercial service of
wireless telegraphy between North, Central and
=outh America. The shares of the company are
held as to 4o per cent. by the Marconi Wireless
Telegraph Company of America, as to 2o per cent,
by the Federal Telegraph Company, the owners of
the Poulsen system interest in the United States of
America, and as to 4o per cent, by this company.
It is intended to proceed immediately with the
erection of high-powered stations, It is salis-
factory to know that the Marconi Wircless Tele-
graph Company of Amernca has declared a dividend
of 5 per cent. for the past year, and it is understood
that theit works have been eonsiderably increased
in order to cope with Government orders,
whole of their |ong-distance and coast wireless
stations are under the eontrol of the United States
Government for the duration of the war upon
terms which have been agreed, and which are
regarded by the management as reasonable, and
monthly payments are regularly made. (Cheers.)

The Marconi Wireless Telegraph Company (of
Canada) {Limited) has made g progress during
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the past year and a fair profit resulted. Before,
however, the company can be expected tc;lpay divi=
dends some reorganisation of its capital will be
required. This company, as you will remember,
was formed a great many years ago with a capital
of five million dollars, and practically no working
capital was provided. The directors of the com-
pany have long desired to reconstruct the :-nmpaneﬁ
and make certain arrangements with us whi
would put them in a sound posifion. We are in
full sympathy with them, and are desirous of
meeting them in any reasonable ?f!?m:l Had
it not been for the outhreak of war ould myself
have visited Canada some few years with this
nh'Ltr-t in view., The matter, however, should not,
I think, be longer delayed, and we have invited the
Canadian company directors to submit their 51.11{;
Eestions. We expect to receive their p

very shortly, and as soon as they come to hand
they will receive early consideration. They
already have our good will. ([Hear, hear.)

TuE AUSTRALIAM, ARGENTINE, SPANIEH AND
Russian COMPANIES,

The Australian any, Amalgamaated Wireless
{Australasia) (Limited), is making excellent progress
sk and

under the mmaﬁim direction of Mr. E. T.
a recomstituted board. 1 am confident that that
company will substantially and successfully develop
its business under able management. The Argen-
tine company, the Compatia Marconi de Telegrafia
gin Hilos del Rio de la Plata, in comsequence of the
war has necessaril istm:l still. The Spanish com-
any, the Compafiia WNacional de Telegrafia sin

ilos, is conducting a very substantial telegraph
business, and has made excellent arrangements in
other directions whirh give us every reason to hope
that the company has now turmed the corner and
has in front of it a far more satisfactory prospect.
Hear, hear) The Russian company, the Société

usse de Teéltgraphes et Téléphones sans Fil, has,
of course, been passing through very difficult times,
The latest information we have is by letter dated
the middle of April of this vear. They have, natur-
ally, suffered severely from the difficult labour
conditions, but, as far as we gather, have
suffered no other harm, and baving regard (o the
importance of wireless telegraphy in Russia, no
matter what the Government of the day may be,
there are fair grounds for supposing that importance
will always be attached to a business such as that
of the Russian company. In these and other
circumstances which I cannot speak about fo-day
we have not thought it necessary to make any
special reserve in respect of the vervy comsiderable
sum of money we have invested in Russia.

The Belgian company, the Société Anonyme
Internationale de Teélégraphie sans Fil, notwith-
standing the prevailing conditions, has continued
to conduct its business satisfactorily, Tt has,
however, been impotsible for the board, other than
Captain E:-":.nh] and myself, to mect, and therefore
no dividends can be paid until circumstances
change.

FrEncH AND ITALIAM BusiMess

The French mp:n&.r, the Compagnie Francaise
Maritime et Coloniale de Télégraphie sans Fil, has
continued to do a good business and has substan-
tially increased ifs dividend. The Cie Univerzelle
de Télégraphie et de Téléphonie sans Fil, in which
we were 50 largely interested, is now in course of
liguidation., The whole of its tangible assets have
been s=old to a new company, entitled the Cie
Gentrale de Telégraphie sans Fil, a company with a
capital of Fes 12,500,000, the whole of which has
been subscribed in cash by about 20 shareholders,
amongst which are the French Cable Company
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ith the approval ol the French Government)—
should say that the French Government is
interested in the Prench Cable Company, and it has
lpgowﬂ of the French Cable Company taking a
substantial part in this new wireless company—the
Banque de Faris et des Pays-Bas, Banque Frangaise
pour |le Commerce et ['Industrie, Hanque Trans-
atlantique, Crédit Mobilier Francais, Messts,
{’mquu Gunsburg et Cie Société Centrale des
angues de Provence, and, again with the a al
_urI It ] l;rEn:.h Gﬂ%ﬂmﬂi !-léarhﬁuni's irﬂeﬁ
elegraph Comrpany (Limited). It has been agr
that we should subsenibe for 4o per cent. of the total
capital, and this we have 3uu.e, representing the

sum in round fgures of Fes.soo0000. The
liguidation of the Cic Universelle, when complete,
will produce to us a sum ol approximately

Fes.rroooo0o. This is a most  satisfactory
settlement of one of the moest troublezome and
difficult positions with which [ have ever had to
deal, (Hear, hear.) 1 am confident that under
this new rdgime the yo per cent. of the capital which
we now hold in this new French company will
produce to us, right away, excellent returns and
far more than we ever should bave secured throogh
our much larger ho'ding in the Cie Universelle.

I scarcely say anything with regard to
the Marconi International Marine unication
Company (Limited). Ewvery shareholder will have
had an opportunity of reading quite recently of the
general meeting of that . any and have
leained what substantial and satisfactory develop-
ments have suceeeded each other year after year.
Cur Italian business has again been of a highly
ﬂtiﬂltl{%ﬂﬂtﬂfﬂ and most ably directed by the

lﬁlqun ari, our respected representative in
ome.
The Relay Auotomatic Telephone Company

Limited), in which we have a very large interest,

had its sphere of action wvery considerably
restricted in consequence of the war. It has,
however, been able to do some business, notably
that of installing its swstem at Australia House,
amongst other large establishments, whete it is
working to perfection, This company, when war
closes, in my opinien, has a great future in front of
it ; unquestionably automatic telephoncs will be
the order of the day when circumstances change,
and there is, I believe, no automatic system so
excellent as that of the Relay Automatic Telephone
Company [Limited).

“WireLess " ann Lowg-Distarnce CaBLES.

We have many important negofiations ‘o many
parts of the world of which it would not be w'se of
me o speak to-day, but 1 think one may fairly
contemplate that the business of wireless tele-
graphy will be no |ess important when peace comes
than it has been during the war. (Hear, bear.)
In speaking with a verv eminent officer of the
United States Navw Department a day or o ago he
told me that, although before the war he was of a
very different opinion, he has now come to the
conclusion that no new long-distance cables will
ever again be laid; that, in his view, wireless
telegraphy is lhﬂr-:u.:f hly efhicient for all telegraphie
purposes. It would ool be, Eeﬂ:aps, altogether
advizable for me to express such views, but 1 think
m'u will be glad to hear those of a practical man

ding such an important position in so great and
progressive a counfry as the United States of
America. (Hear, hear)

It remains for me now only to express my sincerc
thanks to my colleagues, managers, and the whole
staff of the company for the loyal and wholehearted
suppaort which all, without exception, are ever ready
toaflord me. Inow move ™ That the report of the
directors submitted, together with the annexed
statement of the company’s accounts to December
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31, 1017, duly audited, be received, approved and
adopted” (Cheers)

Captain H. RiaLL SANKEY :(—1 have much plea-
sure in seconding the resolution, .

The CHarrsAN, having put the resolution to the
meeting and declared it carried unanimously,
sald :—I am sorry [ omitted to give vou the oppor-
tunity of asking questions, but it is not too late

now, If anybody would like any further informa-
tion, or to put any guestions on the accounts, I
shall be to answer them.

ThE IMscussioN.

The How, D, O'"Brign.—Can you tell the share-
holders, Sir, in comparizon with the treatment this
company has received from the British Government
in respect to a settlement for the use of its stations
in the United Kingdom, what the treatment by the
American Government has been of the American
company, and particularly how many months
elapsed from the entry of the American Government
into the war before they came to a settlement with
the American company ¢

Tha Cuarrman,—I[ think I have aerdl:.r answered
that question, in part, in my speech. have told
you that the Amencan Government have completed
an arrangement with the American company on
terms which the American mpmmht
reasonable, and that the American ent
are making their pa ts under the agreement
monthly. I believe i am ﬁlfiht in saying that an
agreement was come to within a month or two of
America joining in the war. (Hear, hear.}

The Hox, D. O'Brry.—Thank you,
all 1 wanted to know,

Mr. Lawwam.—It seems to me, with regard to
these meetings, which I bave attended for some
years, that more or less the same things are said
each time, and with regard to the delay of any
gettlement by the Government, of course we have
all got used to that. 1 my=elf have bequeathed
anything I may get out of it to my grandchildren.
{Laughter.) ¢ must not overlook the fact that
al these meetings the statements from the chair are
£E . Which, I believe, means one-sided only.
If I am wrong, the chairman will emTect me, as
I know he knows Latin words. (Laughter.) Now,
it seems to me—although [ am afraid little grod
will be gained by my remarks, because it is too late—
that if our directors had tackled the problem on the
same business lines that the American direstors
have done, instead of talking more or less sheer
patriotism, Lo give it a good name, because [ think
that was the idea when they allowed the Govern-
ment without any arrangemert to make use of the
company's stations—a thing which I venture to
say no other business concern in this country has
dote, as far as my knowledge goes from reading the
papers—instead of fixing up a business agreement
they said, in effect, " We are willing to help you;
take what you like from our stall, there is no price
on anything, we will arrange the price afterwarda,”
(Langhter.) Well, gentlemen, that is very generou:
but the directors here represent a wast deal
sharcholders’ money, and the lack of an arrange-
ment at that time, although patrictic and generous,
and to a certain extent highly mentorious, was not
business as we understand it to-day. [ think that
that is the reason for the gigantic claim, the
beginning of it, which we are making to-day. It
is practically the cause of the whaole trouble, and
I certainly think it should have been avoided.

The Cuareman.—Will you put your question sir 7

Mr, Lavmam.—1 am putting the other side of the

That is

case.
_ The Crarrman.—I wish to hear your question,
if you have one, as that is what | am desirous of
dealing with at the moment.
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Mr. Lannasm. —Yes, 1 know, but 1 am trying to
put my view of the matter.

The CHAIRMAN.—I am not complaining, but 1
offered Lo answer questions.

. Lawsam.—I am rather a ' high-priced share-
bolder,” and 1 am expecting some day to get my
money back. [ am not a holder of one share. One
other point to which 1 want to refer is this: You
told us that the non-receipt of this large sum of
money has retarded your programme and ideas
of progress in other parts of the world, I you
intend to use that money when you get it for the
benefit of your large projects, how do we stand ?
If the shareholders present will throw their mind
back a few years they will remember, I think, that
von told us that when this sum. whizh two years ago
was very near—last year it was practically being
served over the counter, this vear it 18 prac-
ticallv safe—you told us that when that amount
was recelved it would to a large extent, not the
total perhaps, be distributed among the share-
holders. (Hear, hear,) Now, which of those
hypotheses or statements is correct ¥ They cannot
both be. It must be one or the other, and 1 should
like you to tell us whether your statement of two

Ears . of the inferenge | draw from what you
ave said to-day, is correct.

CHateMaAN's BEPLY TO QUESTIONS.

The CHAIRMAN.—In reply to the first part of the
question I would like to tell you in a few whrds
what took place. You will remember that on
August 4, 191y, war was declared. There were
innumerable things that the Marconi Company
was called upon to do, and to do immediately,
and its staff remained at work night and day to
do those things. ([Hear, hear.) Igd.n not think
there is a single shareholder in the company who
would have approved of the manamng dirrctor
saying, " Mo : tell us what you are geing Lo pay us
before we do these things so important to the
eountry.” We proceed without question of
remuneration, and did whatever was asked of us,
and we did it well, and we are looking for fair
treatment, [ think cvery man in the country
has a right to look for fair treatment from the
Government, acting on behalf of the rest of the
community., On the gquestion of what we shall do
with the moneys we recelve, let me 2ay that a
bonus will be paid. [ have no reason to change the
statement 1 then made. (Hear, hear) But the
moneys which we are entitled to receive from the
several different Departments, and for different
purposes, are very considerable, and a wvery sub-
stantial sum would cerfainly be available for the

urpose of cementing our future abroad, and it will
Ee used for that ose,  There will also be plenty,
I think, to satisty the most avaricious shareholder.
(Hear, hear.)

Mr. Hawmirros, speaking amid repeated cries of
" 5t down," said.—I wish to tell you that T have
a large interest in this company. 1 represent also
hundreds of shareholders. Let me say, too, that
Mr. Isaacs's criticism of the Government is unwar-
ranted. The whole trouble with regard Lo your
negotiations with the Government is the absolute
muistrust of many of the Government Departments
of your managing director. ([Cries of * No, no"
and "* Monsense,")

The CHatrMAN,—]1 necd not tell you, gentlemen,
that Mr. Hamilton is sﬁr-akinn without authority
from the Government (hear, hear), and when the
Government chooses to take up that attitude it will
tell you.

Mr. Jounw Wespn.—I think [ am one of the oldest
shareholders in this company. [ still hold 300
shares, which I acquired some years ago when the
company was in very low water. Some of you may

UMIVERSITY OF MICHIGAN
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remember that [ then asked the shareholders to
bear with the directors and expressed the belief
that we should see this company a great success,
Mow, to-day, Mr. Chairman, we have to thank
o and the other directors for all you "have done
or uws, (Cheers.) I confess that, although T hold
shares in other companies, there (s no company in
which 1 hold them with greater pleasure than in this
one, because | believe that Mareoni’s Wireless Com-
FME is a great benefit to humanity. (Hear, hear.)
believe it is doing great in the world, and
saving much life. e is one thing 1 should like
to you, and that is not to " pile up™ the
rezervies too beavily, but allow us sharcholders to
E:l a little of the benefit of the company's prosperity.
e want it, because some of us have bought our
shares at a very much higher price than they stand
at now. All the Eame,% am thankful to you and
to the directors generally for the splendid results
you put before us to-day, (Cheers,

SeNaTORE Marconi's CapLE oF CONFIDENCE IN

Mr. Isaacs,

Mr. Hexsegy W, Avten.—Mr. Chairman, ladies,
and gentlemen, I have just received the following
telegram from Senatore Marconi :—" Most deeply
regret werdict in Isaacs case.  Please expres: my
sympathy to Mr. Godfrey Isaacs and inform him
and the genmeral meecting that [ heartily associate
myeelfl with the resslution of the board, and that he
has now, as during the eight years of his associa-
tion with me, my entire beiiei}nizn. his honesty and
integrity. His evidence, as reported in newspapers
which have reached me, is identical with his account

THE WIRELESS WORLD

[SEPTEMBER,

The CHAlRMAN.—I have now to move :—

* That a final dividend of 15 per cent., equal tn 35.
per share, less income-tax, upon the Ordinary Shares
now issued and paid up, be and the same is hereby
declared for the year ended 315t December, 1917
that a final divi of 1o per cent., equal to zs
Far share, less income-tax, upon the Cumiulative

articipating Preference Shares, be and the same is
hereby declared for the year ended 31st December,
1917 ; that the said dividends be payable nnthe 14th
August, 1913, to shareholders now registered on the
hooks of the company, and to holders of share
warrants to bearer.”

Mr. Avrowso Marcowt.—l have pleasure in
seconding that.

The resolution was unanimnusly agreed to,

Mr, Mavrice A. Bramston.—] beg to move (—
" That the directors, Mr. Alfonso Marconi, Captain
H. Riall Sankev, and Mr. Henry William Allen,
who retire in accordance with Article 31, be re-
elected directors of the company.™

Mr. SamveL GEoGHEGAN.—I second that,

The resolutinn was unanimoushy eartied.

The CHatrman.—Will rome shareholder now
kindly move the resolution with regard to the
auditors ? '

Mr. A. B, CroFr.—T mowve (<" That Messrs,
Cooper Brothers and Co. be re-elected auditors for
the ensuing year, and that their remuneration for
auditing the accounts to the 318t December, 1917,
be Boo guineas."

The Hox D. O'Brigw.—I second that with
pleasure,

The resolution was cartied unanimously.

tlemen,
{Chesrs. )

The CHatrman.—I think, ladies and
that concludes the business of the day.
" The proceedings then terminatbed.

“Sea, Land and Air”

I% the " Library Table " of our June issue we reviewed the first number of the new
Australasian magazine entitled Sea, Land and Air, and a recent mail [rom the
Antipodes has brought us two subscquent issues.  The subject matter therein treated
attains fully as high a standard as that in the maiden issue, whilst the presentation
and format show a marked improvement. The two covers, particularly that of
No. 2, are both striking and pleasing.

Amongst the many items of interest included in the new issnes will be found
one which must arrest the attention of every reader ; we allude to " The Submarine
Destrover,” an article specially contributed to this enterprising Journal by Ernest
Osburne. Though a descriptivn of actuality, the article appears in narrative form,
and is artistically framed in such a way as to arrest readers’ attention from the
moment that the wircless operator is instructed to rig up his wireless mast to the
time when the destroyver crashes into the vbservatiun structure of the Gerinan craft
and sends the great sea wolf to its doom 12,000 miles from home,

Issue No. 3 contains a remarkable series of exclusive photographs, telling the
story of the excitements and adventures of Austialian flying men in the Holy Land,
and the six pages of illustrations convey a more vivid impression of the warfare and
conditions of life in the Holy Land than could he impartéd by twice the space
devoted to descriptive text., The same issue contains an article devoted to an
account of the work of Australian wireless signallers attached to our fighting forces.
This article appears under the heading of " The Nerves of the Army ™ and has
been specially written for Sea, Land and Air by Licut. Horace J. Firth, A.LF., a
writer who has heen on active service with various signal units since August, rgr4,
first in German New Guinea, and afterwards in Egypt, Gallipoli and France; who
had the good fortune, moreover, to be at the landing at Anzac with a wireless
section which was there and in action on the heels of the first attacking party.

af facts as related to me before any case was
contemplated. Sincerely hope retrial may be
granted,” (Cheers.)




Luestions & cAnswers

Note —This section of the magarine is placed
af the disposal of all readers who wish fo receive
advice and information on matiers periaining
fo both the technical and non-technical sides of
wireless flelegraphy. There are no coupons to
fill in and mo fees of any kind. Al the same
fime readers would greafly facilitate the work of
our experis if they would comply with ihe
Jollowing rules : (1) Questions should be wum-
bered and writien on ome side of the paper only,
and showld mol exceed four in mumber. (2)
Replies showld wot be expected in the issue
immediately following the receipt of queries, as
in the present fimes of dificully magarines have
ko go fo press much earlier than formerly. (3)
Quertes showld be as clear and concise as
possible. (4) Before sending in their questions
réaders are advised lo search recend numbers o
see whether the sams queries have nol been deall
with before. This will save us weedless dupli-
cation of answers (5) The Edilor cannol
wndertake lo reply to queries by posl, even when
these are accompanied Ly a stamped addressed
envelope. (6) Al gueries must be accompanied
by the full name and address of the sender, which
ts for reference, nol for publication. Queries
will be answered under the initials and lown of
the correspondent, or, if so desired, under a
" mom-de-plume."" (7) During (he preseni resiric-
tions the Edifor is unable lo answer queries dealing
with many consiructional malfers, and such
subjecis as call lellers, names and positions of
stalions.

R. R. (Southsea).—Rightfully, the Marcom
uniform should only be worn by wircless
operators in the employ of the Marconi Com-
pany. The company’s students may only
wear this uniform when authorised by the
company s representative after passing certain
tests. With regard to the transport badge,
only those operators who are actually on the
articles of His Majesty's transports are entitled
to wear it. No matter how long an operator
has been in the service of the Marcom Com-
pany he is not entitled to wear a transport
badge if he is not so employed.  Students and
others who improperly carry this badge are
rendering themselves liable to very serious
mnscqutncm.

M. L. (Letchworth).—(1) You are quite
right, it also depends upon the number of

turns of wire. (2) The product of the wvolts
and amps is roughly equal in both primary
and secondary circuits, although owing to
losses 1n resistance, etc., the secondary output
is bound to be less than the primary input.
Assuming no losses as above, tﬁ:amperage in
the secondary would be 8 milliamperes (0"oo8
ampere).

F. R. P. [Gillingham).—We are making
inquiries regarding your case, and will let you
hear further by post.

Private P, K. L. [Birmingham).—{1) You
are partially right. Aeroplanes can now
receive messages in flight, and while the
engine is runming. They do not use the
magnetic detector, however! Further par-
ticalars we must not give. (2) Yes, a few,
but only in a very limited way. After the war
you may expect to see enormous strides in
wireless telephony. Thanks for your good
wishes ; they are very welcome in these
times of difficalty.

P. O. (Cliveleys).—5o0 far as we know, yes,
if other circumstances were [avourable. Wh
not apply to the authorities and find out
They can tell you whether present conditions
permit of it.

E. S. B. (Guildford).—(1} The receiver of a
wireless installation can be tuned to many
degrees of fineness, That is to say, it can be
made sensitive either to a certain definite
wave-length (this is called * sharp tuning ),
or to a wide range of wave-lengths. Thus, i
the operator at a station wishes to listen for
any signals which may be about, he adjusts
his receiver so that the tuming is not sharp.
Then, when he hears a station on a certain
wave, he tunes his instrument to be sensitive
to that wave-length only. (2) No, not all
stations, Ships of the Mercantile Manne are
limited for certain reasons to two wave-
lenpths only : 300 and 600 metres. 1f more
than two ships wish to work at the same time,
and they are liable to interfere with one
another, they are allotted priority according
to certain rules. Land stations use a large
variety of wave-lengths, some as long as
12,000 metres, The tendency is to increase
wave-lengths for long distance working. (3)
This is too large a question to be answered
here. Brefly, by adjusting his transmitter to
the wave-length of the other ship and endea-
vouring to overpower or ' shout him down."
How near he may need to be depends on the



368

powers of the two ships. A powerful instal-
lation can “ jam "' from a greater distance
than a feebler one. (4) No. It can do both.
German submarines make frequent use of wire-
less telegraphy in both transmitting and
receiving. ey sometimes wish they had
not when a depth charge goes off !

Rapto (Falkirk).—Height, 5 feet (minimum]}.
Chest measurement not defined, but must not
be abnormally low.

H. H—Articles on this subject written by
authorities appeared in the issues of November,
1914, and January, Februvary, March and
April, 1615,

L. H. (Liverpool).—We cannot give the
range of stations of 5 kw., 1} kw,, } kw., } kw,
and ro-inch coil installation without knowing -
(1) Dimensions -and shape of aeral; (2) ship
or shore station; (3) if the latter, nature of
swrrounding country and form of earth con-
nection, and about a dozen other factors. In
reply to your second question, as you do not
say for what purpose the aenal is used or
the spacing between the wires in each case, it
is impossible to give the information wyou
require. Generally speaking, the longer aenal
would be much superior. We cannot give any
constructional details in wartime,

G. W. (Crystal Palace).—We believe a
general commission is necessary.

C. H. P. (Harrogate)—One of the best
books we know on the subject of small power
transformers is The Construction of Swmall
High-Tension Transformer, by T. E. Austin,
price 48. net. Our publishers will be pleased
to obtain this for you. It is exactly what you
requre, and can be confidently recommended.

Cavcvrus (Portsmouth).—The machine you
mention is of patented construction, and has a
winding quite different from that in use on
most machines, Space will not permut of our
deacribing it in detail.

N. B. X. (Glasgow).—Marconi operators do
not have to wear swords, nor are they permitted
to do so. Swords are only worn by certain
officers in His Majesty's Army and Navy, and
then not on all occasions. They are mostly
ornamental in these days.

* Sparks " (Belfast)—{1) There are nor-
mally only two grades of Postmaster-General’s
certificate, frst class and second class. As
a temporary measure, two other grades have
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been introduced—i.e., temporary officer-in-
charge and temporary assistant operator.
The examination 15 the same in all cases, and
which certificate is allotted depends upon the
knowledge displayed by the candidate. The
last two mentioned certificates are only issued
in certain circumstances, and may no longer
be issued when the present conditions alter ;
{2z} this depends on the requirements at the
time; (3) it i5 certainly a help; (4) the
Marconi Company require an applicant to
sign an agrecment to serve at least one year.
We are glad you like our magazine, and trust

it will continue to be helpful.

C.L.B. (HM.S. ). —These questions are
rather outside our province. We would
suggest that you write to the Institution of
Electrical Engineers.

SPECIAL NOTE.

THE MARCONI FREE TRAINING
SCHEME IS NOW CLOSED.

Correspondents who wish to train as Wire-

less Operators should apply to the nearest
Wireless Training School or College.

THIS MAGAZINE CAN BE SENT
FREE TO OUR TROOPS ABROAD BY
LEAVING IT AT A POST OFFICE.

IRELESS WORLD. Wanied ecopies of February
{19150 issos of WinzLess Womrep, Write siating
ice and nomber of copies for sale (o Box 100, Wireless

w8, Lid., Marconi House, Strand, W.C. 2.

UDDELL High Fregquency Alternator réquired for nie

up to 3,000 croles per second. r where it can be

e, also price. —Hox, Wireless Press, Lid., Marconi House,
Strand, London, W.C.%

HE YEAR-BOOK OF WIRELESS TELEGRAFHY

& TELEPHONY.—We have bad the opporianity of
lel.uﬂu a faw poples of earlier issues and gas offer thom e
ollows— 2
1915 edition, 4/ post fres Unlted Kingdom: 5/ Abroad,
1916 edition, 4/- United Kingdom ; /- Abroad, post free,
Trx Wikzress Pmess, Lro., Marconi Hooss, Strand,
London, W C.2,

PECIMEN COPIES. —'Wa shall ba pleasad to send

entively free of eharge m few specimen popies of Tex
WingLEss Wonto to the friend of any reader likely 1o be
interaated in the magezine.—S5end a posioard te Sale
Manager, Tue Winzieas Wontn, Marsanl Hooss, W.C.2.

To obtain * THE WIRELESS WORLD"
yon must place a standing order with

vour newsagent or subscribe for it through
the Publishers.



