THEWIRELESS
WORLD

N

WIRELESS

AND

AVIATION

WISULPHURIC” ENAMEL _______ GRIFFITHS BROS. & Co. (London) Ltd
SISTS ACID FUMES, Ete. — MACKS ROAD. BERMONDSEY. S.E. 16.




SULLIVAN INSTRUMENTS

Sullivan * Universal " Galvanometers and Shunts for L.and and Sea use

SULLIVAN TELEPHONE RECEIVERS

Fast Speed Wheatstone Automatic Transmitters and Receivers guaranteed
at 400 words per minute, and Wheatstone Apparatus generally.  Precision

and Standard Measuring Equipments for D.C. and A.C. (high
frequency) decterminations, Condensers of Low Power Factor, ecic

H. W. SULLIVAN, WINCHESTER HOUSE, LONDON, E.C., ENGLAND

Tﬁtﬂﬂﬂﬂ—'- Teiephone: Office: 518 Londan Wall, WORKS: LIVERPOOL HOUSE, MIDDLESEY STREET
* el pmat, Ln:dm Works : gA71 Avenee, LONDON, EC

Silk and Cotton Covered H.C. Copper Wire,

P. ORMISTON & SONS Resistance Wires, Fuse Wire, Binding ‘Wires,

Charcoal Iron Core Wire, Asbestos Covered

(P. H. ORMISTON) :: ESTABLISHED 1743 Wire, Braided and Twisted Wires, Bare Copper

Strand and Flexibles of any '|.'.':ﬂnn|l:r|.|vl.‘.!.'i1:|r|1I Wire

79 Clerkenwell Rd" I.ﬂlldﬂﬂ, E.C.i Ropes and Cords (fine sizes) in Galvanized Steel,
 Drmiston, .{.ﬂd'un £ £ 13259 Crarral Phosphor Bronze, ﬁ't

COMMERCIAL UNION (% LIFg Mafins. accioesr,

Capital Pald I?“m
npkta i Iyata
ASSURANCE CO —LTD— Ti':nl Asscts H:cl'udlq Life Funds) s
Head Ulfice : jist December, IIT s e e £ RGORIEE
M. E & 2 CORNHILL, LONDON, E.C. Tatal Annual Income exoeods Y M

The tollow ing classes of Insurance eftected @ FIRE, LIFE AND ANNUTTIES, MARINE, LEASENOLD REDEMFTION AND 3NKING
Frxp, ACCIDENT, including Personal Accident, Third Party, Burglary, Plate Glass, Fldelity Guaraniee, Emplovers” Lisbili®y aind
Warkmen's Compensation, incleding Domestic Servonts” Insurance.  The Company alsy act as TRC r-ﬂu AND Exvci*7oms,

EXPERT TRAINING for Young Gentlemen
(15-25) in Inland, Cable, and Wireless Telegraphy

by the War Office, J’Ldmlralty, Wireless Telegraph and Cable

Companies as a training centre for Operators for their Services.
GOOD APPOINTMENTS are open to our students as soon as qualified, the demand
for Skilled Operators in all Services being greater than the supply. SPECIAL COURSES
for men desirous of entering the Royal Flying Corps, Royal Engineers, Roval Naval
Reserve and Royal Naval Volunteer Reserve (Telegraph Sections). SPEED PRACTICE
for improvers daily and three nights weekly, SPECIAL SHORT COURSE suitable
for men wishing to obtain Government Certificate and enter the service of the
Marconi Co. At several recent Government Exams. ALL CANDIDATES
abtained First Class Government Certificate. NO BRANCHES OR POSTAL
TUITION. .. FEES MODERATE. .. WRITE FOR PROSPFCTUS

THIS old-established and up-to-date School is recognised

THE BRITISH SCHOOL OF TELEGRAPHY, LTD
179, CLAPHAM ROAD, LONDON, 5. W

"PHONE—RRIXTON Z15 AW, WARD (MANAGER)

Ipril, 1grg, {i Pleaze wmienfion The [l :r.—-]‘. 5 H- orld



HITTITTATHRE e e v ilITHE 1
WIRELESS WORLD

No.73
Vol. VIL .

HETHE T e

LR

=)

T L L TR A N

RN TN

R

APRIL.
1919 -

Great Wireless Stations.
POLDHU.

O the ocean travelling
public and to a large section
of the stay-at-home com-
munity probably there is no
better known high-power
wireless station in these islands than that
which is situated at Poldhu (sometimes
spelt Poljew) in Cornwall, and it mav be
said with certainty that this station, or
at any rate its immediate locality, is in
a sense the Mecea of those workers who
are interested, professionally or other-
wise, in the practice and progress of
radiotelegraphy.  For it was here, appro-
priately at the beginning of the twentieth
century, that Senatore Marconi erecred
the world’s hrst high-power wireless
plant and from here was sent the first
wireless communication to be detected
nn the other side of the Atlantic.
Constructional work was begun in
October, 1900, on a site which had heen
sclected near the wvillage of MNullion,
after preliminary tests of transmission
between the Isle of Wight and the
lLizard had becn performed with a view
to inding out what effect the curvarure

of the earth would have upon the emitted
waves,  Hv the autumn of 19o1 the
transmitting arrangements were  well
advanced, when a September gale played
havoc with the masts—rwenty 200-feet
masts arranged in a circle 100 feer in
radius—and occasioned a delay of some
hve weeks. However, at the end of this
period  Senatore Marconi was able to
proceed to Newfoundland with his assis-
tants and apparatus in order to make his
hnal arrangements for the momentous
experiment.  Arriving at St. Johns early
in December he succeeded, in spite of
adverse weather, in elevating an aerial by
means of a kite, and on December 12th,
1901, it was established beyond doubt
that the pre-arranged signals, a series of
the lerter ** 5,” were being received from
Poldhu.  T'he wavelength employed was
ahout 2,600 merres, an interesting fact
not generally known,

Thus with a transmutter of some 10 or
12 k.w., power, and an aerial composed
of ffty bare stranded copper wires
srretched between two masts 160 feet
hizh and 200 feet apart, modern long dis-
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A General Viewe of the Main Station Buildings, Poldhn,

tance wireless telegraphy’ was fore-
shadowed. Steps were at once taken to
crect a  permanent station on  the
American side, and this would have been
situated in Newfoundland, but owing to
the fact that a cable company possessed
the hndlng rights it was not possible to
instal it there and eventually the Glace
Bay ( Nova Scotia) station was built.  In
the meantime alterations were made at
Poldhu, wooden lattice-work  towers
replaced the original ring of masts, the
acrial was enlarged, more plant was put
in, and a transatlantic wireless service
became at length an accomplished fact.

T'he present day plant which we shall
presently describe is rated at 75 k.w. or
more than six times the power originally
uwsed, and has bheen continuously em-
p]m.ul during the war, not only in the
delivery of war warnings and the usual
nig rht]s. press service to \-Illrh but also in
mmhntlng the Hun by means of trans-
mitting official ;1rn]u':':iiml;i programmes,

The transmutting aerial, which 1s
supported by four steel tubular and twao
wooden masts, is approximately 1,800
feet long and 200 feet high and consists

of 16 wires arranged In two sets of
% parallel wires. The receiving aerial is
composed of two wires each elevated by
three masts.

The receiving house is situated on the
edge of the cliff some 100 j..'an:l-s distant
from the main station and comprises two
rooms, one of which 15 devoted to the
ordinary implements of landline tele-
graphy. The other room contains the
receiving apparatus; this 1s of the most
up-to-date tvpe, and includes the super-
sensitive  three - electrode  hard  valve
detector and ampliner which was des-
cribed in a recent issue of this magazine,
As an illustration of the value of these
new receivers we may mention that on
one occasion at Poldhu good signals were
received from MNauen, a distance ot about
Koo miles, the aer H| L-mpim.ml being a
few turns of bell wire wound on a
wonden box iwside the receiving room.
Arrangements for the reception and
recording on wax cv linders of automaric-
allv tr:lm]mttt.d. h1frh--.}1-l:m| signals are
also installed, for during the war high-
speed work  was 111‘::1:*]!.' aduprt*d by a
number of foreign stations and it hecame
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necessary to provide for reception at
speeds ranging from thirtv-five 1o sixny
waords per minute,

Auxiliary and emergency apparatus
such as the Magnetic Detector and the
balanced crystal tuner for the detection
of long waves complete the tqmpn'u:nt of
the station as regards rLu_pt]:m

T'he buildings of the main station in-
clude the transmitting room, engine
room  and  boiler  house, workshop,
carpenter’s shop, stores and ofhces, con-
stituting a model establishment for a
modern radio station,

The transmitting room contains in
addition to the newest installation the
gear which was used until a short time
before the outbreak of war. The new
transmitting set is of the synchronous

tvpe, the disc, alternator and exciter
being driven by a 110 H.P. De Laval
turbine running at 2,100 r.p.m. The

disc s of copper and is furmished with
twelve 3-inch copper studs, the side discs
being rotated by means of cvele chain
and worm gear from the end of the
alternator shafr.
The 75 kw.

alternator  supplies

current at 2,000 v. ( 200 I-.,'I.LiL*‘h.:l to three
25 k.w, n|l~|mmd. rsed transformers which
are connected in parallel giving a second-
arv pressure of 13,000 v. which, in
accordance with the newer practice, is
placed directly across the spark-gaps.
‘The H.'l'. mains are provided with pro-
tecting chokes consisting of No. 16 d.c.c.
wire wound on wooden frames in ftour
sections of 21§ turns, twao of these
frames being connected in series with
each main.  The low ff-:qmm v tuning
inductance is air cooled and 15 supported
on two ordinary earthen dmlr'tplpr

The o mdrnwr SV nr-_-m 15 composed of
two banks of g1.** pots 7" all connected in
parallel, with the exce ph'nn of twenty-
seven which are kt’"ll.’ ready in position as
spares, The “pots’ " which are ofearthen-
ware each contain two gallons of ol in
which are i:‘nmrrwd seven zine plates
(133-in. by 123-in.) and twenty glass
plates 3 mm. lH thickness: these are
arranged in the order of 3 glass plates
between twao of zinc.

The jigger primary consists of twao
turns, 24 3-in. in internal -.ii;lrru'r-:T built

5. W.G.

up of a hundred strands of 7 /20 5

OF MICHIGAN
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The Land-line Room

wire, placed on a §-in. wooden core, It
i of interest to note that these two turns
dov not form a helix but are mounted in
par.llll_-l planes and Lnuph:d by a 5-in. by

16, copper strip. T he -.unnl_hn
uinding of the jigger consists of seven
turns: of braided flex on a 17-diameter
circular wooden  frame: this and the
primary winding can be seen in detail in
L|]Lt-.tr1rmn though of the three
turns shown only  two  are
in circuit.  "The aerial tuning induct-
ance has ten turns of stranded wire,
on a wooden frame of 38-in. diameter,
supported from the cellling with ats
longitudinal axis vertical.  There s
no separate HUF, tuning inductance as
the circuit 15 permanently adjusted by
means of the condensers and the jigger
:|1r1m1n‘

The baler house which 15 separated
from the adjacent rooms bv a wall with
nreproof doors, contains three = Robev
[.oco tvpe boilers (12-in. by 3-ft. b-in.
barrel) working at 150 Ibs. per square
inch and here also there are two duplex
steam feed pumps of the Worthington
tvpe.  Water s drawn from the cooling

4

{ filr
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wilh

Wheatstone Transmiiier.

pond through a Rankine filter and passes
through a Ledward and Becketr tubular
feed heater which utilises the exhaust
from the pumps. This cooling pond is
about 40 vards from the condenser and
takes the form of an unlined pit, the
dimensions  of which are 22 vards by
22 vards and about 10 feet depth. In
winter there are roughly 3 feet 6 inches
of water standing n this, but in the
summer an auxiliary supply 1s obtained
from the steam  pumping station in
Poldhu Cove. A special nlrer pit, from
which water is drawn for the ejector
condenser, 1s connected to the cooling
pond by a tunnel.  “T'he pumping station
in the Cove has two horizontal duplex
pumps, which take steam from a 6 H.P.
vertical cross tube boiler and supply the
conling pond through a 2}-in. main.
The engine and turbine exhaust into
an ejector  jet condenser  which’
supplied by a Laval turbine-driven centri-
fugal pump, the normal vacuum hbeing
from 28-in. to jo-in.; the usual auto-
matic vacuum breaker 1s fitted, and there
is an alternative exhaust to atmosphere,
As a point of interest in connection

Original from
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with construcrional  detail  we  may
mention that the discs are housed in a
brick chamber five feet high, provided
with a wooden door in which are glazed
windows, and ventlated by dirocen type
blowers which draw  through 12-in,
ducts.

Our readers are doubtless well aware
of the great service rendered to navigators
by the time signals which are sent out
twice dailr from the Eiffel 'T'ower wire-

The Adeveal Syslem,
M

_|] |

~ Transatlanti
HIIH;I'IIZ'U!I!" MINHIHHTHI

ereless Telephony

STATION
less station and  will  therefore be
interested to learn that before the Gotha,
as a dropper of bombs, disappeared from
the air, complete preparations were made
to carry on from Poldhu the invaluable
work of time-signalling in the event of
the destruction of Eiffel T'ower station.
T'he normal transmitting wavelength
emploved by Poldhu 15 2,800 metres
and the dav h"ht range is given as 1,800
miles,

Macaine oo,

A Sweetchhoard i the

SR

Wireless

N March 1g9th it was announced by Marconi's
Telegraph Company, Limited, that they had succeeded in
establishing wireless telephone communication between Bally-
bunion, Ireland, and Louisburg, Cape Breton Is.,, Canada. Fuller
particulars of this remarkable feat will be published in our next issue.

5
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Personalitiles_ in the Wireless World

APTAIN SLEE, the Chairman of The

Wireless Board, of which particulars are

given on page 27, was born in May, 1878,

at Wimbledon. Destined for the N:nr}r he

entered thé training ship ¢ Britannia,” and in

1894 made his first voyage to China, as mid-

shipman on H.M.S. “ Centurion.” On this

vessel he remained three years and then,

according to the usual pmcedurc, took. his sailing course on
board the brig “ Nautilus.” On completing this branch of
instruction he qualified for his commission and already, early
in his career, gave evidence of particular ability by obtain-
ing four firsts out of the possible five in the examinations.
As Sub-Lieutenant the young officer then served on the
destroyer “ Iecoy " and in the same capacity on the destroyer
‘““ Ernest ” until 1899, when he was promoted Lieutenant. He
then proceeded to the battleship * Anson,” in the Mediterranean,
and thence to the cruiser ** Severn,” after which he took the “ long
course”’ to qualify as torpedo Lieutenant. On obtaining this rank
Captain Slee spent a year on the staff of the ““Defiance,” at Devon-
port, and here, in 1901, gained his first wireless experience.
Proceeding once more to the Mediterranean he spent two
years on the battleship ‘ Montagu,” this experience being
followed by six months on the battleship * Empress of India,”
stationed at Devonport. In May, 1906, he was attached to
H.M.S. “ Queen,” but in August of that year, owing to eyesight
~ trouble,—the after effects of an attack of typhoid,—he had to
relinquish this position and has since held shore appointments.
For two years after leaving the ‘“ Queen' he served as
Wireless Telegraph Experimental Officer on the ¢ Vernon,” at
Portsmouth, and from rqnﬂ until last year was in charge of all
Naval wireless stations and War signal stations in Great Britain.
He was promoted to the rank of Acting Commander
in 1913 and Acting Captain in 1918. On the formation
of The Wireless Board Captain Slee was appointed head
of the Board, in- which capacity he has since served.

7
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NE of the interesting

features of radiotelegraphic

progress in the last four

years has been the extension

in the use of the arc as a

generator of high frequency oscillations,

From the letters we receive from time

to time it is evident that many of our

readers desire to obtain a general idea of

the principles and working of the Poul-

sen system, and the following article has
heen penned with that end in view,

T'he arc method of generating con-

tinuous oscillations for radiotelegraphy

u e ] ¥ A
The Poulsen Arc at Cologne with British Military Operator Adpisting.

g

R

- ThePoulsen Wireless System

[ts Origin and I)El."f;lﬂ}‘nn'l'_:l]t

AU T

||'I|"|||F'-

and telephony may be said to have had
its onigin in the pioneer work of the
well-known  scientist Mr.  William
Duddell, who in 1900 discovered the
phcnnml:nq i Ir.nuwn generally as the
“singing arc.”  In the course of investi-
gation he found that if a direct current
arc be shunted by capacity and induct-
ance in the manner shown in Fig. 1 the
arc will commence to emit a musical
note approximately equal in frequency to
that of the circuit formed by the arc,
capacity, and inductance,

By Duddell’s arrangement, however,

Original from
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THE POULSEN

Fig. 1. The Duddell Are Circuil.

it was not possible to obtain frequencies
high enough for radiotelegraphy, as the
value of the shunted condenser and in-
ductance needed to be very large.

In the year 1903 a Danish scientist,
Dr. Valdemar Poulsen, introduced two
highly important modifications of the
IDuddell arc which immediately made
this device a practical generator of high
Frequency oscillations of the order and

wer required for radiotelegraphy.
The first of these consisted in striking
the arc in a sealed chamber containing
hydrogen or hydro-carbon gas and the
second consisted in placing the arc itself
in an intense transverse magnetic field.
By these two modihcations both the fre-
quency and the power of the
arc were considerably aug-

WIRELESS SYSTEM

bearing conductor is deflected by the
magnetic field.

Professor Pedersen, the well-known
Danish physicist, has collaborated with
Dr. Poulsen in evolving the system.

The Professor has been attached for a

considerable number of years to the
Royal College of Engineering in Copen-
hagen,—a college which has been estab-
lished for more than a century,

In order to understand the principle
upon which the Poulsen arc works and
to grasp the importance of Poulsen’s
fundamental patents, we must now con-
sider the Duddell arc and the peculiar
property it possesses, by virtue of which
it differs from an ordinary mietallic con-
ductor : it does not follow Ohms Law,

It is well known by all students that
in a solid conductor the current flowing
i dependent upon the voltage applied

"and as we increase the voltage so the

current will increase until the material
melts or evaporates. According to the
electron theory now generally accepted
conductors contain in their interatomic
spaces free electrons or atoms of negative
electricity. A current is said to fow

\Z

mented.  Other improve-
ments of the apparatus intro-
duced by Poulsen consisted
in making the positive elec-
trode of copper cooled by a
constant flow of water and
in rotating the carbon elec-
trode to equalise the burning
and consequently to increase
the steadiness of the arc.

A general idea of the first
Poulsen arrangement is given
in Fig. 2. Fig. 7 shows how
the arc itself being a current

Fig. 2.
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when a general drift of the free electrons We are now in a better position to
takes place in one direction. In the case wunderstand what happens when the
of a gas or vapour this body is not a capacity and inductance of the Duddell
conductor unless there exist free nega- arc are connected across the arc elec-
rive and positive charges called ions. trodes. The moment the condenser is
Molecules of a gas can be ionised by joined to the two arc electrodes elec-
the impact of electrons or ions thrown tricity flows into it and this momentarily
into them and, as a matter of fact, this reduces the current through the arc,
is what happens in the case of an arc. This reduction as explained above is
When the arc is struck the incandescent  accompanied by an immediate increase
negative electrode emits electrons which  in the potential difference of the carbons,
ionise the gas, the negative ions being and this again results in more current
pushed towards the positive electrode flowing into the condenser. Hence the
and the positive towards the negative condenser becomes charged to the full
electrode. Obviously if the jons are voltage or .potential difference of the
removed from the held as quickly as carbons. ‘I'his condition is, however,
they are produced the current will be unstable. The condenser begins at once
Arc

222227
/

Fig. 3

stationary and will not increase beyond to dischatge back through the arc thus
a certain strength which is known as the increasing the arc current. The result
saturation value. In this connection we s that the potential difference of the
cannot do better than quote Dr. J. A. carbons decreases and the discharge is
Fleming who says : * Hence in a gaseous  still more facilitated. The condenser
** conductor the current does not increase  being in series with the inductance is
“ steadily with the potential difference over-discharged or given the equivalent
* of the electrodes but tends towards a  of a reversed charge. The whole cycle
* limiting value. Also it is clear that as  of operations is then repeated and the
* the ions are moved towards the elec- condenser and inductance circuit charges
trudcs unless these latter remove them and discharges with a frequency deter-
* or absorb them sufﬁmtnti}r quickly the mined by the natural frequency of the
** accumulation of negative ions near the whole circuit. It will be seen that the
" positive electrodes and of positive jons  energy of oscillation is drawn from the
“"near the negative electrodes will battery or dynamo supplying the direct
* diminish the potential difference of the current to the arc.
" electrode and create that condition in In the case of the Duddell arc in air
* which the increase of current—that is  between two catbon electrodes the in-
*“increase in migrations of ions—aauses crease of current did not bring about a
“ a decrease in the potential difference of large decrease of voltage or, as we say,
“ the electrodes. In this case then we the falling characteristic was not very
* shall have a falling characteristic, or steep, and the associated condenser had
* volt-ampere, curve,” . to be large for the effect to be perceptible.

10
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A zon Eidlowatt Powlsen Arc with lid of Arc Chamber removed.

As the inductance had also to be large
only low frequencies were attained.
Furthl_r owing to the presence of
oxvgen many of the positively charged
carbon ions combine with the negatively
charged oxvgen ions form carbon di-
oxide and as a consequence many of the
ions which would otherwise go to reduce
the potential of the gap as previously
explained were withdrawn. Poulsen by
placing the arc in hydrogen prevented
this wastage and thereby brought about
a steepening of the curve, or an increase
of voltage drop with rise of current.
Smaller condensers could thus be used,
with higher frequencies.

The introduction of the strong trans-
verse magnetic field had very important
effects. In the Duddell arrangement the
arc itself is never extinguished but only
diminished and increased in intensity.
In many cases in the normal Poulsen
arc the magnetic held blows out or de-
ionises the arc once in every oscillation,

I'he advantage of blowing out the ar
cach time is that the full supply voltage
is then available for charging the
condenser, power being considerably
increased thereby. The arc is re-struck
as soon as the voltage of the condenser
rises to a certain value. Another advan-
tage of the magnetic field is that
the arc can be lengthened or stretched
out for a very short electrode separation,
this latter facilitating the re-igninon,
The hydrogen or h}rdm-carbnn gas pro-
bably assists the de-ionisation in addition
to its other functions. The cycle of
events in the Poulsen arc where it is
extinguished is thus, condenser charge,
arc ignition, condenser discharge and
reverse charge, reduction of arc current
by opposed condenser current, extinction
of arc, neutralisation of the reversed con-
denser charge by D.C. generator, new
Ehﬂrgl!‘ l"E‘IgI'IIl'Iﬂl'I ﬂ'E arc, ind S0 On
indefinitely,

The early Poulsen transmitter, then,

UNIVERSITY OF MICHIGAN
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Vibrating Gold Wire Ticker.

consisted of a source of direct-current
supply (usually a dynamao) the water
cooled arc, the associated capacity and
inductance and the usual aerial and earth
inductively coupled to the closed oscil-
lating circuit. As it was not practicable
to start and stop the arc by means of a
telegraph key for transmitting algnalq and
as it was desirable from several points of
view,—and particularly for steadiness,—
to keep the arc in continual operation, an
arrangement was made whereby signals
were sent by slightly varying the
wavelength. "The normal radiation from
the arc can be called the * spacing ™ or
** compensating ”" wave while the shorter
wavelength caused by the short circuit-

ing of certain turns of aerial inductance
is the * signalling " wave. If then the
receiving operator tunes to the signalling
waves he will hear only the Morse
signals sent by the transmitting operator.
(dwing to the sharp tuning resulting
from the use of continuous waves it is
only necessary to alter the wavelength
slightly when sending.

On the receiving side an inductively
coupled tuner was fitted, tuning being
very sharp owing to the fact that con-
tinuous and not damped waves were sent
out from the transmitting station. In
the case of spark signals the note heard
in the receiving telephones is that of the
spark frequency of the transmitter.  In

12

the case of undamped waves, where
radiation is continuous and not divided
up into wave trains, it iS4 necessary to
provide some means of obtaining an
audible note, such as by breaking up the
stream of oscillations into groups of an
audible frequency.  In the early Poulsen
stations the receiving device was known
as the ** ticker 7 and consisted merely of
a form of interrupter by which a con-
denser in the receiving circuit  was
perindically discharged through the tele-
phones at a convenient frequency.
Several forms of ticker were made, some
consisting merely of a vibrating contacr
between two gulﬂ wires, others of a rub-
hing contact between a wire and a metal
disc and still others being similar in form
to a rotary contact breaker,

In_time it was found pracricable to
abandon the use of a closed oscillating
circuit, and the arc is now connected
directly to the aerial and earth, the
capacity and inductance of which acts
exactly in the same manner as in the
closed circuit of Fig. 2. Several advan-
tages arise out of this arrangement,
among them being that no coupling of a
closed to an open circuit is necessary, and
the whole plant is considerably ‘ilmph—
ted. The general transmitting circuits
for a station are well shown in the

Wofary Ticker,

Iriginal from
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Fig. 4. The Transmitting Circuit at Washington (Arlinglon).

diagram on page 13 which indicates the
arc circuits at Washington (Arlington).
"I'he purpose of the condenser across the
arc will be explained later.

In the last few years the Poulsen arc
has been considerably improved and has
now become much more reliable in
operation. It has now been proved that
all parts of the apparatus must be
designed to suit the power, wavelength
and aenial used in each case. The most
cnnv:nient means of providing the neces-

hydro-carbon atmosphere has been
Fnund to be that of automatically drop-
ping alcohol into the arc chamber where
it is immediately vaporised. To equalise
wear the carbon electrode is rotated auto-
marically by means of a geared-down
electric motor, and is automatically fed
in, while the cooling arrangements for
the positive pole and the arc chamber
itself have reached a high degree of per-
fection. Without the cooling arrange-
ments the copper pole would, of course,
vaporise in a very few minutes. Single
arcs are now frequently made to carry a

13

power as high as 100 kilowatts and in
a few cases much more powerful instal-
lations have been erected. At the present
time we understand that the construction
of a one-thousand kilowatt arc 15 well
under way in America and in this case
prar_'l:lcallv the whole device is immersed
in oil for cooling. Thus, although no
fundamental change has been made in
the apparatus since it was first invented
by Dr. Poulsen, considerable progress in
engineering details has removed the arc
from the state of an interesting but an
erratic laboratory instrument into the
front rank of wireless transmitters.
T'here are, however, still a number of
difficulties to be overcome in connection
with the steadiness of the arc on high
powers, in signalling and in freeing the
radiation from wunwanted harmonics,
Further, although the efficiency of con-
version fromi direct current to high fre-
quency current is fairly high (in the
neighbourhood of 40 per cent.)the whole
of the energy in the space wave is
wasted and over-all efficiency is low.
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In the United States the Federal Tele-
graph Company which works in con-
junction with the Poulsen Wireless
Corporation of San Francisco have intro-
duced one or two modifications of circuits
perhaps the most interesting being that
shown in our diagram on page 13
wherein a large condenser is shunted
across the arc. This has the effect of
considerably increasing the arc current
and has enabled the higher power instal-
lations to be erected.

The United States Naval Authorities
have erected Poulsen - Stations at San
Diego in California, at Pearl Harbour in
the Sandwich Islands, and ar Cavité in
the Phillipine Islands, the stations being
respectively of 200, 500 and 500 kw.
at the dynamo terminals,

The recent developments in the valve
amplifier and receiver, and in continuous
wave receivers generally have greatly
increased the value of the arc transmitter,
but as we have published articles on
several occasions regarding continuous

The Poulsen Stadion af Newcastle, N.H.,
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wave reception we do not think it neces-
sary to enter into details of receivers here,
In the press some information has lately
appeared with reference to later installa-
tons. L'hus it 1s known that besides the
powerful arc at the Eiffel Tower a stll
more important plant has been erected at
L.yons, and a new wireless station on. the
Poulsen system has been in course of
construction at a point near Bordeaux.
“T'his station was begun by the American
Government but owing to the termina-
tion of hostilities it has been sold in an
incomplete condition to the French
Government for a large sum. This
station has four masts 275§ metres high
and the power of the statbon on com-
pletion will be in the neighbourhood of
1100 kw. This station will, therefore,
be in the front rank of high power
installations and as the Lyons plant
has been reported as communicating
regularly with Shanghai some highly
interesting long distance developments
will probably ensue.
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HIGH FREQ. MACHINES OF

THE INDUCTOR TYPE. By M.
Osnos. Jahrh, der dr. 1el. Vel. 13,
Part 4.

HE H. F. machine has
attracted a great deal of
attention ever since the
advent of Wireless Tele-
graphy. The most fre-

quently proposed construction belongs
tor the so-called Inductor ty pe {wlth the
notable nnptlnn of the Goldschomdt
machine), and it 15 a matter of not
merely historical interest that all modern
generators of this type can be derived
from the machines described by Cail-
Hermer and Guy in their patents taken
out in 1892 (French patent No. 226,781)
and 1901 (German patent No. 143,630)
respectively,

The usual construction of such an
alternator of the inductor type is shown
on Fig. 1, where P, denotes the stator
and 7, the rotor. It will be seen that
hoth the exciting and A.C. windings (1",
and ") are arranged on the stator. The
action of the machine depends on the
periodical variation” of the reluctance of
the magnetic circuit, which s at its

'i"I'IH:'ri||Iii|Hl|||iIi1'llii||i|i1"|||||i|1"|||Ii|tE

D1 gest of Wireless Literature =

S T

JHHLE IIIII"'I_

minimum when the poles of the rotor
and stator are in opposition and at its -
maximum—when the poles of the rotor
are facing the intervals between the poles
of the stator.

Since the relative position of rotor and
stator at any moment ¢ is exactly
repeated next at the moment ¢ + T
where T is the time required for an
angular displacement of the rotor as
determined by the pitch, it 15 obvious that
the frequenu of such an alternator will
be given by

pxn,
where p is the number of poles, and »
15 the number of revs. per second.

It follows that in order to obtain a high
frequency, p must be very large since »
is limited by mechanical considerations.
A high number of poles, however, in-
volves a small space for winding. Cail-
Hermer, therefore, proposed the con-
struction, shown on Fig. 2. It will be
seen that each pole is sub-divided into a
comparatively large number of teeth.
Although the windings are 1rmngfd
exactly in the same way as on Fig. 1
the interval between two cnnhecutm_
identical positions of the rotor relatively

=

A
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to the stator will be now determined by
the pitch between the teeth, and the
frequency will therefare be :
F 1 xn

where ¢, s the number of teeth on the
rotor. It is obvious that at the same
number of revolutions Cail-Hermer's
machine will possess a frequency times
larger than that obtainable with the
ordinary construction,

The main drawback of this machine
consists in the H.F. currents induced in
the excitingwinding. In order to suppress
these currents, it is usual to introduce
into the field circuit choking coils. The
latter may, however, become very bulky,
for the D.C. which necessarily flows
through them tends to saturate the iron
- and thereby to diminish the inductance
of these coils. Large masses of iron have
therefore to be employed in order to keep
the cores as far as possible from satura-
tion, with t'e result that the choking
coils may require more room than the
machine itself.

It has been proposed to obviate this
. difficulty by employing two identical
machines which are mechanically so
coupled that when the teeth of the rotor
face the tecth of the stator in one
machine, the teeth of the rotor in the
nther machine face the intervals between
the teeth of its stator. Since the currents
induced in both machines will have a
phase difference of 180° the undesir-
able currents in the exciting windings
can be eliminated by connecting them in
opposition (the A.C. windings being, of
course, connected to form a series
arrangement). This method, however,
has the inconveniency of enmiling the
use of two machines.

16
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A far simpler solution s given by the
construction shown in Fig. 3. The pitch
between the teeth of the stator is here
half of that on the rotor. Owing to
this the total reluctance the magnetic
circuit remains constant for all positions
of the rotor and no currents will there-
fore be induced in the exciting windings
which embrace the whole pole. But on
the other hand, we cannot any more,
arrange the A.C. windings coaxially
with exciting coils (as in Fig. 2), for no
currents will then be induced in them
either. We shall have therefore to wind
each tooth separately .(as shown in
Fig. 1), for the variations of flux are
now limited to the teeth alone. The
frequency obtainable from such a
machine will still be determined as in
the other cases, by the product of the
rumber of tecth on the rotor and the
number of revs, per second. It will also
be seen that, since the currents induced
in the coils tmhmcing the shaded and
unshaded teeth differ. in phase by 180°,
the connections between the consecutive
coils will have to be made in such a
manner that the E.M.Fs. should add.

The constouction of this type of
generator 1s sometimes modified as shown
in Figs. 4 and 4a. By arranglng the
poles on both sides of the exciting coil,
the machine is made homopolar, for all
poles on one face of the .stator will be
of one sign. It is clear that the homeo-
polar type differs from the machine
shown on Fig. 3 only in so far as
mechanical construction is concerned.
Electrically, both machines are identical.
The method given in Fig. 3 for the
suppression of the H.F. currents in the
exciting winding of the Cail-Hermer
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machine although very effective involves,
however, a considerable increase in the
number of the A.C. windings as com-
pared with the original arrangement
shown in Fig. 2.

A further improvement, which allows
of having a small number of A.C. coils
while obviating the generation of H.F.
currents in the exciting wind-
ing, has been proposed by
M. Guy in his patent mentioned
above,

As shown in Fig. 5, by
shading, the reeth on each pole
of the stator are split up into
two groups. At a moment

A little consideration willy, however,
show that we can go still further and
reduce the number of A.C. windings to
the number of poles. Let us assume
that in the position shown on Fig. §, the
E.M.F. induced in coil a =& is such that
the current Alows from a—¢. We mark
then @ with + and & with —. The next
group of shaded teeth, embraced
h].." coil ¢-/, hulnng to a south
pole, therefore we shall have
to mark ¢ with — and f
with +,

As to coils ¢—d and g-4.
which embrace the groups of .
unshaded teeth, the E.M.Fs.

when the teeth (shaded) belong-

induced 1in them will differ in

ing to one group face the reeth
of the rotor, the teeth (un-
shaded) belonging to the other
group face the intervals be-
tween the teeth of the rotor,

The total flux through a pole
will therefore remain constant
(as in Fig. 3), but periodical
variations will take place in each group
of teeth, It follows that the A.C.
windings can be arranged now to
cmbrace one half of a pole (as shown on
Fig. s by a=b; e—d; e—f; g— k), and
their number will be reduced to twice
the number of poles.

Fig.

phase by 180° from the E.M.F,
induced in coils #—¢ and ¢ - /.
It follows that ¢ and & will have
to be marked with = and <
and g —with a+. An inspec-
tion of the obtained results
will show at once that con-
49, ductors 4. which lie in
the same recess cancel each other and
can therefore be omitted. On the
other hand conductors f, g, and &, «,
do not cancel each other. The result 1s
that for each two coils such as ¢ — 4 and
¢—f we can substitute one coll ¢-/.
The number of A.C. windings can

i

iy * he 9 R
] 2 3
"5 A Y A 2:N N N N¢
g W S Jjo i 2Tt -i] @ /& /6
£
Fig. 5.
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therefore be made equal to the number
of poles. It will also be noticed that
by this arrangement an increase in the
space available for winding is obtained,
for all the recesses between consecutive
poles will contain conductors carrying
DD.C. only. We can express it in other
words by saying that the D.C, and A.C.
windings are displaced relatively to each
other by go°.

The action of M. Guy's machine can
also be explained in the following more
direct manner. l.et us take a bi-polar
machine (see Fig. 6) in which the
exciting winding TV, is arranged at right
angles to the A.C. winding 1. The
teeth on the poles which face at the
given moment the teeth of the rotor (the
shaded teeth in Fig. 5)
are represented by the
thick lines / and /7. It
15 obvious that almost the
whole magnetic Alux will
follow the path ofsmallest
reluctance, and can there-
fore be represented. by
N .4 which on being re-
solved pives the com-
ponent A' _and N U .,
Half a period afterwards,
the teeth /7 and 7V will
he just opposite the teeth of the rotor and
the Aux will have the direction N,.
Resolving again into two components we
obtain V', N ", .. We see then that
the component N' , remains constant
and therefore can induce no currents
either in W, or W. As to the other
component, it has changed in direction,
and currents will be induced in W,
The winding W,, on the other hand,
will be unaffected, for the variable com-
ponent lies in its plane. For any inter-
mediate position of the rotor, the
direction of .the component N remains
the same, for the resultant V lies always
on the same side of the vertical axis (i.e.,
N will never fall in quadrants // and
f17).  On the other hand the magnitude

Fig. 6.

THE WIRELESS WORLD

of horizontal component may vary, but
the variations will be comparatively
small and a little consideration will show
that the A.C. currents induced by them
in W, will possess a higher frequency
than those induced by the vertical com-
ponent in the winding W. Owing to
this, the undesirable currents can be
easily suppressed.

A limiting case of the Guy alternator
is shown on Fig. 7. Each pole has only
two teeth and their arrangement rela-
tively to the rotor teeth is very similar
to the one shown on Fig. 3, The
method of winding shows, however, the
characteristic feature of M. Guy’s
machines, for the exciting winding W,
is at right angles to the A.C. winding .
The modihcation shown
on Fig. 7 is due to the
author and is protected
by the German patent
No. 267,798 belonging
to the AE.G.

In  conclusion, the
author points out that
M. Guy's machine can
easily be converted mto
the homopolar type in the
same way as Figs. 4 and
44 have been obtained
from Fig. 3.

Fig. 7.
ON THE ELECTRICAL OPERA-
TION AND MECHANICAL

DESIGN OF AN IMPULSE
EXCITATION MULTI-SPARK
GROUP RADIO TRANSMITTER.

By RB. Washington.

T'he article, which does not lend itself
very well to abstracting, describes the
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wireless apparatus as manufactured by
the firm of Cutting and Washington,

The discharger is of the quenched
spark type, the electrodes being either
aluminium - copper,” copper - copper, or
silver-silver. In all cases the discharger
is placed in an airtight chamber, alcohol
being fed through a wick. The distince
between the electrodes varies between
.02 and .36 mm.

It would appear thar this spark-gap
being carefully adjusted will give a uni-
directional dlhthﬂ.l‘gt The number® of
nscillations in the antenna occurring
between two successive discharges which
15 called h‘s the author * inverse charge
frequency ™ can be made very small and
an oscillogram is shown where the
inverse frequency is equal to one. By
careful adjustment «of the circuits, con-

' for the measuring purposes of

tinuous oscillations may be generated.-

The source of supply may be either
a DL or ALC. generator (in the present
article only ses with A.C. generators
are described), In order to obtain a good
note, it has been found that a homo-
polar machine, consisting of two stators
and an unwound rotor between them is
the most suitable. In order to further
secure a pure and steady note, a circuit
consisting of a capacity and inductance
in series and having a period of approxi-
mately 1,500 cycles, is placed across the
primary mnr.lcnser.

Owing to the very thorough quench-
ing, no sharp tuning is required; so, for
instance, when the primary was tuned
to a wave of 850 metres, the secondary
could be wvaried between 490 and
670 metres without affecting the value
of the antenna current.

The author gives in conclusion a
description of some of the sets manu-
factured .. by his firm. The various
apparatus are assembled on panels of
* bakelite dilecto,” and a 1 k.w. trans-
mitter has an overall dimension of
14-in. by 28-in. by 18-in. In the
receiver, a crystal, apparently of the type

requiring no auxiliary EMF., &
employed and the secondary is of the
aperiodic type.

RESONANCE MEASUREMENTS

IN RADIO-TELEGRAPHY.
By L. W. Austin,

(Washington  Acad.,, Sc.
p 498. * Science Abstracts,” Section B,
11.10.1918, p. 388.)

The author draws the attention of
Wireless Engineers to the utilization
the
click, which is heard in the telephones
of an oscillating valve circuit, when
it s brought into resonance with
another circuit at the proper coupling.
‘T'he larter has to be varied until the click
occurs at the same division of the vari-
able condenser, independently of
whether the resonance point is reached
by increasing the capacity, or by decreas-
ing it

The author illustrates the methud of
application by describing the measure-
ment (1) of the capacity of an antenna,
and (2) of the wavelength of an in-
coming oscillation.

In the first case, a large inductance
(about 25 times that of the antenna) is
introduced into the aerial, and the oscil-
lating audion circuit is properly coupled
with the antenna and brought into reson-
ance with the latter by the click test.

19.8.1918,

- The inductance 15 then disconnected

19

from the antenna and ground, and con-
nected to a variable condenser. The
latter is so adjusted as to bring the circuit
into resonance with the oscillating valve
circuit. "The reading of the condenser
then gives the capacity of the antenna,
subject to a small correction for the
antenna inductance.

In the second case, the receiver is first
accurately tuned to the incoming wave;
the wavemeter is then coupled to the
secondary circuit, and adjusted to reson-
ance by the click method. The reading
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of the wavemeter gives the wavelength
of the sending station,

It will be seen that this method dis-
penses with all additional apparatus in

the wavemeter, and would make
possible very accurate  measurements
even in places where sensitive galvano-
meters cannot be employed.

British Oterators at Work in the German Station at Cologne.

WIRELESS IN

When the Crocker Land Expedition
left New York for the Arctic in 1913
n carried with it what we think must be
the most ambitious electrical outht ever
taken to within a few degrees of the
Pole. In addition to a wireless installa-
tion the Expedition had the advantage of
a complete 3-kw. generating plant
charging an 80 ampere-hour accumu-
lator battery of 125 volts pressure, an
electric oven, electric stoves and lamps.

According to an article in the General
Electric Review for January, * The
attempt at radm-r:nmmumcnuun was dis-
appointing.”  The cause of the trouble
was, as usual, the dificulty of keeping
the antenna aloft and an attempt to
elevate it on kites was defeated because
of the gustiness of the wind. In this con-

THE ARCTIC.

nection we reca’l that Scott suffered from
the same cause when he tried to charge
his accumulators with a windmill as a
prime mover, and as in Scott’s case the
wind dissipated his hopes by taking the
windmill some distance with it, so two
puppies cut the communications of the
Crocker Expedition by making a bed of
the last unbroken kite. It is stated by
the writer of the article that no ** static ™.
or other effect was noticed as a result of
the Aurora, but as there is no indi-
cation that anything at all was received
by wireless we are inclined to think that
this observation i1s not reliable. The
experience of operators on ships entering
the Arctic circle shows that, as a rule,
the * atmospherics ™ noticed during a
display of the Aurora are very strong.

ple
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The Last Phase before the Armistice =

Hy C. A. Oliver, Wireless Officer, 25th Division,

s T R TR

HEN a Maritime Wire-

less man takes up Land

Wireless he finds him-

self confronted with a

number of difhculties
which he seldom if ever experienced at
sea. At sea, for instance, he had a heavy
set which took up a ;
i rmparativel}' ]il. rgf
~pace, and he was able
to obtain a large and
ctheient current from
the ship’s dynamo to
cither work his set
trom direct or to
t‘]’large his accumula-
tors with; on land,
however, he finds that
he must be able easily
to  transport his set
from one place to
another, and it must
be compact and light
i weight in con-
sequence, he also
finds that his source
of energy must be C- 4. Cliver.
small and compact.

e
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T'his means that whereas at sea his set
could be large and of great power, his
portable land set must be small and of
strictly limited power.

This in turn presents the difhculty of
actial wireless communication over
adequate distances so that the wireless
may be of real prac-
tical value. In this
respect the nature of
the country is an
important  factor to
be considered. The
Wireless Officer must
be able te sum up
country h}r looking at
it, and settle in his
own mind how the
means at his disposal
can be set forth to the
best advantage. A
miscalculation in this
respect may mean the
temporary failure of
his entire current sys-
tem of wireless com-
munication.

In the last great

Plofa . Sprmsdr
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Crarde Mill Ihrﬂh 55 Slateon,

battles before the Armistice on Novem-
her 11th, two distinct types of country
were encountered about the centre of the
British Front, The first was rolling
country interspersed with small villages
and sunken roads—the second type was
close country cut up by hedges and trees,
and consisting very largely of wooded
hills and valleys.

Another important factor to be con-
sidered by the Wireless Ofhcer is that his
entire system of communication may
have to be altered and possibly carried
forward at very short notice; he must
therefore be prepared to move his stations
rapidly to any selected spots and estab-
lish his new system of communication
almost, if not quite, as soon as his old
system has been abandoned.

The question of the supply of electri-
cal power must naturally be given the
greatest attention, and as accumulators
to a large extent form the source of
power, the collecting, charging and re-
distribution of these heavy articles needs
careful forethought; the more rapidly
the Army advances the closer must be

22

Na.

the attention given to this matter if
stations are to be adequately supplied
with electrnical power.

It will therefore be clearly seen that
the standard of efhciency of the Wireless
Service on land must be of the highest
degree in order that the Wireless com-
munications may be of real value to a
Unit or group of Units in the field. Not
only must the general outline and details
of the system be carefully thought our,
but each man in the wicless system
must be trained to the highest degree
of efficiency in his own respective job,
In ~rder to review the forward wireless
work during the great advance leading
up to the culminating point of Armus-
tice Day, it will be best to take a Sector
of the battle front and follow out the
wireless progress made in it. On the
22nd of October one Division found
iself in  the neighbourhood of Le
Cateau, with its Units lving out in the
direction of Pommereuil. Pommereuil
—a small village on the outskirts of the
Bois I'Evecque—was as yet in German
hands. Tt had been decided that a Wire-

riginal trom
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Wireless Ae Tlr.:I Pormmereuf,

The Garde Mill aerial was at first run

L

less Station should be established as soon
as possible at Garde Mill, a cluster of
farm houses in a small valley situated to
the west and at the foot of Pommereuil.
Later when the enemy had been driven
from Pommereuil village two Wireless
Stations were to be established in the
neighbourhood of Pommereuil itself.

At dawn on the 23rd our troops
attacked, and in face of herce resistance
from the Pommereuil slopes and the Bois
I'Evecque carried the valley and the
slopes beyond. The Wireless Station
destined for Garde Mill pushed gallantly
forward at the same time despite heavy
machine gun*and shell fire, and estab-
lished itself early at Garde Mill.

The result of the prompt action of this
resolute little party was that early
reliable communication was established
from a very forward area back to the
rearmost Wireless Station, and informa-
tion as to the progress of the battle could
be got back without delay.

When a Station is wanted quickly it is
not always possible to erect the very best
of aerials until a little time has elapsed.

23
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from a point half way up one of the
farm buildings, but was later raised to
the roof. The old general rule of “the
higher the aerial the better the com-
munication " holds good on land as well
as.at sea. The Garde Mill Station itself
was in the cellar of a farm house.

Later, according to programme, two
Wireless Stations were established in the
Pommereuil area; one of these Stations
15 shown in the second photograph.

It may be noticed from the photo-
graphs that it was possible to utilise
houses for supporting the wireless aerials.
This indicates a distinct change from the
phase of warfare such as was experienced
in the Somme area. There it was the
exception to find a building standing at
all, and so the portable masts, which are
carried by every Wireless Station, had to
be erected. However, the addition in
height usually afforded by a building is
often preferable to the use of the port-
able wireless mast, and in the last phase
of warfare before the Armistice the
enemy was being pushed back for the

UNIVERSITY OF MICHIGAN
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maost part 30 rapidly that in many cases
buildings were not damaged at all by
shot and shell, and it was possible ta
utilise them to a very large extent for
supporting the aerials. “This in addition
to saving the erection of a mast, more
often than not gave a considerable in-
crease to the height of an aerial,

The Pommereuil Stations were able to
work back direct to the rearmost station
of the Unit near Le Cateau, and also to
the station at Garde Mill. Later the
Carde Mill Station was found to be un-
necessary and was consequently  closed
down and withdrawn.

The front line by this time had
reached the eastern outskires of the Bois
I'Evecque, and a Wireless Station was
rapidly run out and esiablished under
some dificulties at Tilleul Farm., This
station utilised the farm building for one
acrial support and erected a 15-feet port-
able mast to support the distant end of
the aerial.  The station proved of the
utmost  value, especially  during times
when the telegraph and telephone lines
hac been cut up by shell fire.  In such

Jenil FFagwang
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cases the entire traffic of the lines in this
area would be taken over and disposed
of by the Wireless Station.

T'he great drawback where all cases of
emergency of this sort arise is that all
secret messages must be put into cypher,
and naturally a small delay must nccur
while this is being done, and a similar
delay at the other end while the message
is being deciphered. This, of course,
must always be a source of trouble with
all wireless communications as we know
them to-day, since anyone with a
similarly tuned wireless set can pick up
the mnuag{-f. Hence, the enemy could
if he wished pick up all our wireless
work, but if it was in cvpher it would

be of little if any use to him.  Unim-
I'.ll wrtant m l.'."ﬁ'ﬂgf"i wiere ;]] “"H.I'."‘"- frans-
mitted in *‘ clear,” that is to say, in

Englhish.

Waooded country is alwavs apr to offer
resistance to wireless wnrif,, and a close
scrutiny  of the Bois I'Evecque was
necessary before it could be decided what
would be the most advantageous way of .

utilising the available wireless  sets.

24
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The Bois I'Evecque is for the most part
now composed of shrubs and bushes a
few feet high, tall trees only existing in
parts; the Bosch had cut down most of
the stouter imber, probably for making
supports for his famous deep dug-ours,
which sull exist all over the country.
In consequence the resistance offered to
the wireless waves was not great between
Tilleul Farm and the Pommereuil
Station, and work was carried on with-
out interruption.

Much more dificulty was experienced
with the Malgarni Station which was
sent forward and erected in that village
in the early days of November. Where-
as with the Tilleul Farm-Pommereul
communication only a corner of the
wood had to be overcome, with the
Malgarni - Pommereuil communication
the whole of the wood had to be
traversed, and in some parts of this route
the trees of the Bois were full grown
and tall, and therefore tended to break
up the ether waves to a much greater
extent.  Also the country differed con-
siderably  from the Garde Mill area.

25

I'here the country was open, composed
of rolling hills and valleys; round about
the Bois I'Evecque the land began to
change to * close country,” and at
Malgarni it was found to be entirely
composed of small fields divided by tall
thick hedges, of orchards and tall trees,
and on the western side the Bos
I’Evecque itself.

T'he first aerial erected at Malgarni
was run out along the main street, the
distant end being supported by the gable
end of a house. At the home end a port-
able mast was erected on the upper part
of a building, and sticking up through a
hole in the roof which some obliging
shell had torn open a short time before,
T'his method afforded a good additional
height for the aerial above the normal
level of the roof. An insulated lead-in
wire led from the aerial down into the
cellar - where  the instruments
hifl.l:lh'ni,

Were

Malgarni was shelled at intervals by
the enemy, but the aerial withstood all
assaults and was never broken. The
village was entircly deserted by civilians

UNIVERSITY OF MICHIGAN
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foandrecies

with the exception of one bent old lady
who kept a cow there and remained
through all the strife of battle, She had
been there during the German occupa-
tion, had passed as if by a miracle
through the struggle of battle while the
village was being wrested from German
hands by the British, and now that the
line rested but a short distance from her
native village and her home was being
bombarded by German shells she still
remained, unhurt and unalarmed; and
she was still there when the Germans
were driven back for all time from the
neighbourhood.

The position of the front line was at
this time beginning to see some rapid
changes, and whereas before the Bosch
had taken the trouble to evacuate
civilians before retiring himself in front
of the advancing Allies, he now found
all his work cut out for him in getting
his own troops back, and had conse-
quently no time to evacuate the
civilians. He, however, found time to
drive most of their live stock away with
him! Our front line often consisted of

WORLD

1erpal . Wa. B

outposts at farms and houses occupied by
civilians, in the next house but a few
vards away might be one of the Bosch
outposts. One little party of refugees
coming down from the front line said
that an English patrol had visited their
farm in the morning, and the Bosch in
the afternoon; when again the British
returned that night the civilians left their
farm and went back with the patrol into
the British lines and safery.

Early in November the British line
pushed forward again, wireless stations
were established at points midway
between Landrecies and Malgarni, the
Malgarni Station then becoming a
pivotal point for all the wireless traffic
of that area. The day before this the
aerial of this station was altered con-
siderably, a 30-feet portable mast was
erected in a field to the west of the
station and the aerial swung round and
fastened to it. Thus instead of the
aerial running approximately north and
south, its direction was east and west.

(7o be comtinued.

Original from
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lT H the widespread
use of radiotelegraphy
and telephony in the
Army, Navy and Air
Force, it has become
_necessary to form a Committee for the
purpose of bringing together those who
are directly responsible for radiotele-
graphy and telephony in those forces.
The Committee which bears the official
name, the Wireless Telegraphy Board,
has already been in existence for over a
year, meetings being held at frequent
intervals,—on the average once a week.

According to the Navy List for
February, the following members repre-
sent the forces in question : —

Head of Board—Captain (Act.) J. A,
Slee, R.N.

Naval Members — Commander B.
Buxton, D.5.0., R.N.; Commander
G. C. Candy, R.N.; Major 5. C. Wace,
R.M.A.

Military Members—Lieut-Col. LI
Evans, D.5.0., R.E.; Major A. Simpson
CM.G., R.E.

Aér Force Members—Colonel L. F.
Blandy, D.S.0., R.A.F.; Lieut.-Col.
G. P. Grenfell, D.5.0., R.AF.

The Military Member, Major {(now
Colonel) A. Simpson, has, however,
resigned as it was necessary for him to
leave the country in order to take up
a post in H.M. Forces abroad. His place
was taken for a time by Captain P. J.
Edmunds, but this officer has now

The Wireless Telegraphy Board

Co-ordination in the Wireless Services
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his portrait together with biographical
particulars appears on pages 6 and 7 of
this issue,

Of the Naval Members Commander
Buxton, D.5.0., R.N., represents the
Department of Naval Intelligence at the

- Admiralty and Commander Candy the

. Admiralty Wireless Tel

resigned for other duties, his seat being

occupied by Caprain Moorshead. Cap-
tain Sl:t, the head of the Board, 15 well
known in wireless telegraph r'|r-.:|v£'-s and
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Department of Torpedoes and Mines.
This latter Department is responsible for
the whole of the wireless telegraph
installations on board vessels of the Fleet
as well as for the fitting of wireless tele-
graphy on the numerous trawlers, mine-
sweepers and other Fleet auxiliaries.

Major (now Lieut.-Colonel) Wace
was born in 1883, educated at Shrews-
bury Schools and entered the Royal
Marine Artillery in 19o1. In 1908 he
hecame assistant for wireless telegraphy
duties on H.M.S. “ Vernon,” and in
1910 wireless telegraphy officer attached
to the Mediterranean Cruiser squadron,
In the following year he became Fleet
Wireless Telegraph Officer in the Medi-
terranean and is the author of the
egraph Manual,
Vol. I, published in 1911. In 1912 he
was appointed in charge of the Malta
Wireless Telegraph Stations and in
1917, was attached to the Naval Staff of
the Admiralty.

Of the Military Members, Licut.
Colonel Evans is responsible for -the
Military Wireless Working, and Cap-
tnin Moorshead represents the Depart-
ment of Military Intelligence.

Colonel F. L. Blandy, D.5.0., repre-
senting the Air Force, is Deputy Direc-
tor of Communications in the R.AF,,
and is responsible for the whole of wire-
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less communications in that arm.  Prior
to taking up this appointment Colonel
Rlandy was in charge of the Biggin Hill
Experimental Establishment.

Colonel C. P. Grenfell, D.5.O.,
representing the Air Force, has had a
long experience- in  radiotelegraphy.
Before the war he was associated suc-
cessively with the Eastern Telegraph
Company, The De Forest Radio Tele-
graph Company, The Amalgamated
Radio Telegraph Company and The
British Radio I'elegraph Company,
During the war he was in charge of the
R.F.C. wireless in Egvpt, 1915, was
attached to the Senussi Expedition early
in 1916, and in the same year served in
both Salonica and France, where he
remained in charge of wireless on Major-
(seneral Sir H. M. Trenchard’s staff and
later on  Major-General, Sir  J. M.
Salmond's  staff  until  June, 1918,
Colonel Grenfell was on the staff of the
Chief of the Air Staff at the Air Ministry
until December, 1518, when he was
transferred to command the R.AF.

Wireless Experimental Establishment at
Biggin Hill, which command he still
holds.

The Wireless Telegraphy Board has
no executive power, but its recommenda-
tions represent the considered opinion
of the Senior W /T Ofhcers of the
three services from the purely W /T
point of view., "The Board exists for the
comparison of notes and ideas, the dis-
cussion of marters affecting any two or
maore of the three forces and the pre-
vention of overlapping.  In all such
matters discussion between represen-
tatives of the three forces s of the
ereatest value, for without co-ordination
considerable inconvenience might occur
through, for example, stations of the Air
Force using the same wavelengths as
adjacent naval or military stations,
Under the chairmanship of Captain Slee
a great deal of highly valuable work has
been carried out during the last twelve
months and in making the arrangement
for peace-time working the Board isstill
exceedingly active,

v

The l”-rp. frrserpalery, Soulh |.r-||rr. where a Wireless Imstallation is fitled for Time Signal
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Sir Oliver Lodge’s Retirement

Plans for Future Research
TR

)

T" the close of the present
session Sir Oliver Lodge,
D.Se., F.R.S5, will re-
linquish  his  position  as
Principal of Birmingham
a post which he has held
since  that insutution was established
ninetecn vears ago. Luckily for science,
however, ‘he does not intend to step from
the "||l't'l'lql :I-T'Ilj conte l“
himseli as a H'EH.L['HIHI‘
of the wresthing be-
tween men and veiled
nature: rather does he
seek o come to closer
erips, to hold on where
the grasp of others
seems o close upon
nothingness, for he
announces that the re-
mainder of his life s 1o
be devoted to the physi-
cal and psvchical pro-
blems of the aether. [t
is pleasant to think that

LU niversity,
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encouragement of scientihc thought and
education, it is his pioneer work in con-
nection with wireless telegraphy which
has won for him a high place amongst
the successors of Maxwell and Herte.

Following a considerable amount of
fruitful research on Hertzian waves, in
the course of which he improved upon
Hertz's apparatus for the investigation
of their optical pro-
perties,  Sir . Ohiver
lL.odge was not long
hehind Senatore Mar-
coni In patenting  a
system of wireless tele-
graphv; in this he
had the co-operation
of Dr. A. Muirhead.
The Lodge-Muirhead
system 15 chiefly char-
acterised by the use of
a balancing capacity
instead of a direct
earth connection such
as 1s nowadays gener-

in making this decision allv  employed, the
at sixty-seven years of wires composing  this
age Sir Ohiver s in- ; _ ~ being arranged in the
stinctively  following Siv (liver Lodge, D.5e, F.RS. gom of a2 Maltese

in  the I':(H.It“.‘-tfph of the long line of
eminent scientists who at sunset were
toa busy to confess themselves tired,
Born in 1851 at Penkhull, near Stoke-
on-"T'rent, Sir Oliver Lodge was in 1881
appointed as the first Professor of Physics
at the Liverpool University and in 1900
went to Birmingham Unn‘emh as 1ts
hrst principal, receiving his Imrglulum-d
in 1602 on the occasion of the coronation
of King Edward VII. Great as have
been his general contributions to physical
science  and  his  assistance to  and

20)

cross, a replica of the characteristic
flat-topped  Lodge-Muirhead antenna.
Another outstanding feature of the
system is the multiple spark-discharger
which, in the case of large power
stations, has water-conled electrodes.
The receiving circuit is distinguished by
being the first of its kind to be tuned,
a natural result of its inventor’s earlier
work on svntony, whilst the ﬂttﬂ“tur,
the Lodge- 1\1114.ThLEll] wheel coherer, is
probably the most efficient form of self-

restoring coherer ever evolved.  In 1911

UNIVERSITY OF MICHIGAN
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the Lodge patents were acquired by the
Marconi Company, one of whose scien-
tific advisers Sir Oliver Lodge subse-
quently became. Sir Oliver’s active
interest in psychic research extends, we
believe, over a space of thirty years. A
significant fact; for when a thinker of
his calibre interests himself during three
decades in a branch of science which
has had thrust upon it the réle of the
poor relation, and then emerges as one

of its public champions, there is good
cause for those who airily dismiss it as
a mere spctl'alitj.r of l:atchpennl-.r con-
jurers, to take serious thought.

We venture to wish Sir Oliver Lodge
the health and happiness to enjoy his
freedom from ofhcial duties and a full
measure of success in the investigations
he is about to undertake—a wish which
will be shared by his admirers all over
the world.

Birmingham ['miversity.
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N March 13th Marcont's

Wireless Telegraph Co.,

L.td., opened their com-

mercial Spanish  wireless

service which would have
been placed at the disposal of the public
in 1514 had not the war made it neces-
sary to use the stations for more
Impnrtant I.?Ufplhl"ﬁ- 1"'['1'1“1 thlh Lﬂl.ll".'f"l.
wireless telegrams may now be sent to
all parts of Spain, the Balearic Islands
and the Canary I'-.Iand'-., and for this
purpose may be handed in at the Com-
pany’s offices at Marconi House, Strand,
or 1A, Fenchurch Street, E.C,, hl."-r!{lt'-q

EEEYRREREELEEREERRR TP RREREREPEERERTR TR RRT

New Commerciall Wireless Service
HllHlIHl!l|!|Hii.l||I|I;HI|i|1!H||||I,i:|'|||H.‘i!Hl+ﬂi|I!IIIiiIIIIiiiiHIIl! iiIIIH!'HIHIH_Iﬁ
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at any Postal Telegraph Ofhce in the
l.ondon suburbs or the provinces. The
Marcom Company states that on receipt
of a telephone request to either of the
above addresses, Marconigrams will be
collected by thmr OWI IMEsSengers.

The rate per word to Spain nm:l the
Balearics 15 2}d., and to the Canaries
4id., with a |11i|1|':'r1|.||11 of 10d. per
message; these rates, taking into con-
sideration the speed and accuracy with
which the trathc s handled and the
facilities which are offered in respect to
the collection of telegrams, should be
very attractive to business men,

UNIVERSITY OF MICHIGAN
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SHOULD WIRELESS TELE-
GRAPHY BE CONTROLLED?

NDER this heading the

Electrician contributes a

useful discussion of a

subject which, with the

cessation of  hostilities
and the consequent relaxation of cer-
tain tentacles of the Defence of the
Realm Act, has again sprung into
prominence. Unfortunately, however,
the article to which we refer is marred
by a lapse into what we had hoped was
a habit of which the war had cured
Britons, namely, that of depreciating our
own scientific work and enterprise. For
well-known reasons the major part of
the work achieved by our countrymen in
connection with the development of
radiotelegraphic (and telephonic) appli-
ances and methods during the past four
vears has been a sealed book to the
general public and therefore we consider
our contemporary’s judgment to have
been delivered somewhat hastily.

It was not to be expected that the
matter could lightly be passed over by
anyone representing wireless interests in
this country and Mr. Godfrey Isaacs of
the Marconi Company has accordingly
written to the Electrician. We publish
without further comment his letter, a
vopv of which he has handed to us for
that purpose : —

‘The Editor, The Electrician.

“ DEAr Sin,

* In your issue of the 21st ultimo
vou publish an interesting article entitled
*Should Wireless Telegraphy be Con-
trolled? *  With the views therein
expressed most people I think will be
inclined to agree. It contains statements
however, which are scarcely accurate and

Stray Waves
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unless corrected would probably preju-
dice British industry at a time when
everybody requires the fullest advantage
of everything he possesses to keep his
end up.

“For instance it 15 said ‘ Our
National record in Wireless Telegraphy
apart from the financial side is a sorry
one,’ and the writer then proceeds to cite
a number of developments which he
attributes to different foreign nations.

“The writer of your article loses
sight of the following facts : —Wireless
Telegraphy at sea was developed entirely
from this country. Transatlantic com-
munication was established between this
country and the American continent
years before anybody else could even
attempt it; all the developments abroad
of the three electrode valve have been
merely developments of, and would
not have been possible without, [,
Fleming’s great invention, and its first
apphication to Wireless Telegraphy was
by Senatore Marconi in England; and,
the continuous wave system which has
transmitted messages over the record
distance of 12,000 to 13,000 miles is a
Marconi machine, developed entirely in
this country by Senatore Marconi him-
self with the assistance of British
engineers,

" There have been a great many other
developments during the war, but as you
are aware they have not been published,
and in the interests of the country we
have not spoken of them. The writer
of your article could therefore have had
no knowledge of them.

“ Your publication is to our know-
ledge much read by technicians and
others in Foreign Government Depart-
ments, and 1 think you will therefore

L -
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agree that the article in question must
be very damaging to us and to the
industry of this country.

“ 1 venture to believe that I need only
draw your attention to these facts to
ensure that in your next issue the credit
which is due will be given to British
enterprise.

“1am, etc.,
(Signed) * Goporrey C. Isaacs.”

FUTURE POSSIBILITIES OF
WIRELESS.

No sooner had mankind discovered
how to produce and control large electro-
magnetic waves when the utilitarian
mind began to seek for a means of
employing them in the everyday service
of the community. In this quest the
inventions of Senatore Marconi led the
way and we have since seen the applica-
tion of wireless to telephony, horology,
photography, fog-signalling, and the
steering of aircraft and scacraft. In his
very interesting inaugural address on
MNovember 20th, 1918, as Chairman of
the Council of the Royal Society of Arts,
Mr. Allan A. Campbell Swinton dwelt
at some length upon the achievements
and possibilities of wireless telegraphy.
Referring to the ever-increasing amount
of news with which the Wireless Press
is providing the newspapers he suggested
that there is no reason why printing
machines should not be so designed and
constructed that they will themselves
receive and also print news messages
transmitted by special distributing
stations. Hence arises a point, which, as
Mr. Campbell Swinton indicates, bears
directly upon the general aims of the

ue of Nations, for as it seems impos-
sible to limit the transference of energy
by aether-waves within international
boundaries, such a news service would of
necessity be more or less world-wide.
From the point of view of costs, too,
there is much in the idea to commend it,
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since there would be scarcely any limat
to the number of news receiving stations
which could be served by a single trans-
mitter of appropriate power, and thus the
benehits accruing from such a scheme
could be extended to private individuals
as well as to the daily press.

But by far the most fascinating and
important problem spoken of by Mr.
Campbell Swinton was that of the wire-
less distribution of electrical energy in
bulk. If, as is likely, electricity 5 tw
supersede coal not only in the mine and
manufactory but in the home, then
sooner or later we must have large power
stations feeding much greater areas than
those allocated to the present-day
stations. From this there arises a problem
which may eventually lead us direct to
wireless distribution, namely, that of the
conductors. This is a matter both of
economy and practicability, and empha-
sizes our need of a material of much
higher conductivity than copper and of
a cheap insulator which will emerge
successfully from the severe test it will
be called upon to undergo.

The transmission of high electrical
power by means of Hertzian waves is
one of the dreams of wireless men and
history proves that the dreams of
scientists, provided they are the outcome
of healthy scientific imaginations, have
a way of coming true. The difficulties
opposing the realization of this particular
dream are numerous and fﬂrm:dah]:, yet
the worst of them, the concentration of
the waves upon a given limited area, has
been already reconnoitred to some extent
by Tesla and the men who are respon-
sible for the systems of directive wireless
telegraphy. In any case the idea cannot
be dismissed as being outside the bounds
of possibility and therefore it is to be
hoped that it will not be allowed to drop.
Many a promising thing has withered for
lack of light and air and for that reason
we shall be glad to accord free ventila-
tion to the subject in our pages.
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CANTOR LECTURES.

N February 17th and 24th

at the Royal Society of

Ars, Dr. J. A. Fleming

delivered the last two of a

series of three lectures deal-
ing with ** The Scientific Problems of
Electric Wave Telegraphy.” In dis-
cussing long distance telegraphy he
pointed out that although mathe-
maticians had agreed upon the impossi-
bility of communicating by wireless over
half the earth’s circumference this had
actually been done by the Carnarvon
station, as witness its recent feat of
reaching Sydney, N.S.W., with pood,
readable signals.  Dr. Fleming devoted
considerable time to the problems of the
effects upon electro-magnetic waves of
the atmosphere and the crust of the earth,
mentioning in connection with the latter
that in selecting sites for wireless stations
engineers would do well to make a
geological survey and to determine the
dielectric constant and conductivity of
the earth in the proposed locality.

The final lecture was given over to a
consideration of receiving devices, the
history of the three-electrode valve being
traced step by step from the first recorded
observation of the electrical phenomena
of hot filaments to the Fleming valve
detecter and from thence to the modern
valve amplifier. These lectures attracted
full audiences on each occasion—the
usual tribute to Dr. Fleming's skill and
charm as an expositor of science.

R B
OUR DESTINY IN THE
AETHER.

From the Toronto Daily News comes
a strong plea for an Imperial wireless

Notes of the Month

T T
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news service. At a time like the present
when the units of the Empire are making
contact with each other to a degree
beyond any before achieved, such a ser-
vice would be exceedingly valuable.
The war has been the cause of a great
increase in the production of wireless
plant and it should be comparatively
easy to find at once sufficient gear w
enable a temporary system of news
exchange within the Empire to be
initiated without much delay. During
the past month certain cable routes have
heen more or less unsatisfactory owing to
breaks, and Mr. Godfrey Isaacs, the
managing director of Marconi’s Wire-
less Telegraph Co., Ltd., lost no time in
pointing out that his Company could
step into the breach with a wireless
service to Holland within a few houmn.
The suggestion was eventually acted
upon by the Post Office without refer-
ence to the Marconi Company. If this
can be done in the case of short distances
the like applies proportionately to great
ones and plainly indicates the desirability
of having an aether-line service which
will be adequate to handle all the traffic
on the occasion of an interruption of the
cable service. An old theme, it is true,
but although we have awakened to a
sense of our destiny in the air, can the
same be said of the nation in respect to
the aether?

S A M

THE BRITISH SCIENTIFIC
PRODUCTS EXHIBITION.

One of the more encouraging signs of
the times is the announcement thar an
exhibition illustrative of British scientific
invention is to be held next July at the
Central Hall, Westminster. The inten-
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tion is to bring manufacturers into touch
with inventors, a consummation which
should not fail to make for the advance-
ment of British industries. Incidentally
there will be revealed many inventions
hitherto kept from the public eye by the
exigencies of war. As there is to be a
section devoted to electrical engineering
it is to be hoped that the wonderful
developments of radiotelegraphic appara-
tus will receive fitting attention.

S £ M

AN UNEXPLAINED
PHENOMENON.

From time to time we hear of
instances of strong brush discharges
taking place from the aerials on ship
installations when the transmitter is not
in operation. In a case recently brought
to our notice the aerial plug was taken
from the tuning inductance and laid on
a wooden cabinet, when it was found to
be emitting sparks, the discharge lasting
for several minutes, We are also aware
of operators having received severe
shocks whilst handling the aerial plug

or approaching the hand towards the
lower end of the aerial. Having investi-
gated certain similar cases we find that
whereas in some of them the discharge
occurred whilst the fog-horn was in
action and steam was striking the aerial,
others cannot be accounted for in this
way. Considering that the average ship's
aerial is not large it seems that the effect
to which we refer cannot be due to any
ordinary electrical atmospheric condi-
tion of the atmosphere and may result
from local super-storms of ** strays,” in
which case it would be interesting to
know from what causes such storms
arise,

g A o
COMMERCIAL WIRELESS
SERVICE.

It is announced by Marconi's Wireless
Telegraph Co., Ltd., that a resumption
of its commercial service to Canada has
been authorised by the Government.

The same Company is now accepting
traffic for Bermuda, British West Indies
and British Guiana,

1 (rroup of Wireless Men .-:_r' Pk I'I.'e -|rrr|_'.I bhservation fr's'nr-lf"'-
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= Aircraft Wireless Section =
= Edited by ]. J. Honan (late Lieutenant and Instructor, R.A.F.) =
—  Editoriat Note : Under this heading we propose month by month to deal =
= with Wircless in Avialion by general articles of an instryctional nature, =
= and fo give the lalest news of progress. =
S e A
SOME GENERALITIES
ESPITE the enormous cess, and has made headway accordingly.
strides that have been made How much, and how quickly, must be

during the last few years

in the development of

serial navigation, we still
stand at the very edge of the new
Kingdom

From there, we peer forth into the
future and conjure up prophetic visions
of that time to come when the aenal
stripling of to-day shall have grown into
one huge Universal Transport Service.
No longer cramped and distorted into
a fearsome weapon of offence, but,
instead, grown into its proper heritage of
pride and place as perhaps the most
powerful and bengficial agency that has
yet been conceived of man's genius.

The mastery of the air was consum-
mated in the conguest of the Hun.

In that, to some extent, lies the
strength and the weakness of the present
position.

During the last four years all progress
in the newly-born science of Aviation
has heen subordinated to a particular
purpose—War.  Efforts that would
normally have been directed and con-
trolled by considerations of commercial
efficiency, in tackling the unending diffi-
culties that strew the path of progress,
were diverted to the more restricted
problem of evolving merely the most
powerful weapon of offence.

But, after all, more has been gained
than lost. The flow of invention mav
have been directed into narrower chan-
nels; but it has gained pace in the pro-

left to the judgment of a later period,
when all that was done has been made
known. Only then will a proper pers-
pective be possible, and a due apprecia-
tion be paid to those responsible for the
enormous forward strides taken during
the period 1914-1918,

CARPE DIEM,

Without the fierce stimulus of war,
then, assuredly much ground that is now
tilled and cultivated would still be lying
fallow.

Now that the Armistice has been
signed, and Peace is in sight, let us there-
fore seize firm hold of this one of the few
good legacies of the God of War, and
improve and remodel it on standards of
general utility, and so give its future a
new scope—one more appropriate to the
era of peace and to the great part it will
play in the good days to come,

THE GENERAL VALUE OF
WIRELESS TO THE AVIATOR.

Wireless is the Fidus Achates of
Aviation. Without it the warrior pilot
would have been sadly crippled in his
late career. And in his new rble—be it
that of auxiliary to the Postmaster-
General, or rival to the grear Railway
and Steamship Services, or even triple-
express agent of Carter Paterson, or
Pickford—he will find himself sorely
handicapped without the kindly aid of
the nimble ether wave,
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Presently the world will be the richer
(let us be optimustic ! ) by the creation of
a Board of Aerial Control. It may
start in rather a small way, but pilots
and all those others (lesser lights, shall
we say /) who look forward, one day,
to earning their bread in the skies will
come, In time, to treat it with that
respect—quite untempered by affection
—that is paid by the sailor-man to the
Mercantile Marine Department of the
Board of Trade. There will be many
things about which it will frame
pondernus and weird regulations, and
** aircraft, wireless installations for the
use of *, will be one of them.

The Mercantile Marine has already
set the fashion in wireless for the sailor,
The necessity is even greater and more
urgent in the case of the airman, so that
it behoves such to take time by the fore-
lock, and to mark, learn, and inwardly
digest the signs of wireless progress as
it is applied to the gentle art of aviation.

DEVELOPMENT OF WIRE-
I.ESS SETS DURING THE
WAR.

Since 1914 many types of telegraphic
and telephonic sets have been evolved by
the R.N.AS., the R.F.C., and the
R.AF, for spﬂ:iﬁc use with aircraft,
But the brand of war is not marked so
deeply on them as upon the craft they
serve; in fact most of the service sets
are admirably adapted to commercial
use.

Up to the present, however, it has not
heen possible to publish any account of
their design or give particulars of their
specific use. Indeed it is well known
that the Enemy were most anxious to
get hold of certain of our instruments,
particularly the C.W. sets, and copies of
German notices have been found in
which big rewards were offered to their
trmp,r. for the salvage of any portion of
such instruments from wrecked p]anﬁ
In turn we took special precautions tn

ensure the destruction of such sets as
were known to be the particular object
of Hun envy—in the event of any of our
craft unavoidably falling into their
hands.

The time has now come, however,
when there is every reason to expect that
the curtain of secrecy will be raised and
that it will be possible to publish a
description of certmin specified types.
When this is permissible they will be
dealt with in some detail in subsequent

pages of this section of the WirELESs
WorLp,

HOW WIRELESS GADGETS

GENERALLY STRUCK THE

AVERAGE PILOT—OR VICE
VERSA.

In the IZIH.}"E of not long ago, the flying
man had, in the ordinary way, a some-
what excessive number of l:hmg's to think
about whilst plying his diversified trade
amongst the clouds; and wireless gadgets
in particular were wont to make him
exceedingly tired and even peevish.

However, occasion arose from time to
time which indicated that they had their
good points.  Very useful, for instance,
in calling up the drome if Fritz should
appear in large quantities whilst one was
doing a lone “ shoot ™ or patrol. It was
better to make the affair into a pleasant
conversazione, when the occasion
offered, rather than to endure an un-
profitable one-sided interview.

Again there was something to be said
for the advantage of being able to go out
solo—without observer or. wireless
operator—and conduct a little * shoot ™
alone. There was a certain zest added
to the game when one could personally

send an (O.K. from time to time; or
metaphorically  “ blind the gunners’
eves when a " rank outsider™ was
recorded,

For this kind of work, a small short-
range spark set was used, run from
accumulators. There were practically
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no adjustments to be made—just the
aerial to be dropped, and a plug to be
inserted.

OF course Morse was a bit trouble-
some, but not too bad, " and a bit of
practice soon gave you speed and style ”
(ask the poor wireless operators in the
batteries!).  Moreover, once learnt,
Muorse had some useful applications apart
from shop—into which it is not within
the scope of this article to enquire.

However, in many cases, the quite
understandable, if not whelly reason-
able, inital prejudice of the average
pilot against wireless was in one way or
other broken down, and he became ready
Iy Investgate, Unl:e hawng reached
that stage he almost mvarmhl}r ‘acquired
grace,” adopted the W /T instruments
into his family of pukka gadgets, and
thenceforward considered them as being
waorth their room in his bus instead
of representing so much  superfluous
** clohber.”

WIRELESS art/ST BE TAKEN
INTO ACCOUNT BY THE
AIRMAN.

The pilot who thus broke the ice and
made friendly acquaintance with his
useful ally is going to save himself
trouble now should he decide to turn to
the commercial side of flying.

Fur there is one thing just as certain as
that the aeroplane has come to stay, and
that 1s that it cannot do without wireless,
Wireless telegraphy, wireless telephony,
and last, and by no means least, the
latest ph:l.sc “ direction finding " or n:wl'-
gation by wireless, will grow in scope
of usefulness with the development of
acrial traffic generally, until one becomes
so much an inherent part of the other
that thev shall be well and truly married
and no man shall put them asunder.

Consider the question from one or
Wi i!iPE‘Et'ﬁ-..

What other means will provide rapid
and accurate communication with
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Mother Earth, once it has been left.
Signal lamps, flags, smoke bullets—what
you will—all are old-fashioned and
obsolete. They served their purpose in
the early stages; but wireless is the one
and only way now. It is the goods.
And as such it becomes part of the
pilot’s educational outht. Otherwise he
will become a back number,

It is equally essential for solo flying,
and for passenger work. As the flving
controls of the aeroplane are steadily
simplified, so the capacity of the pilot
for auxiliary cares will be increased,
And wirc]m should be the first to be
adopted,

SPARK SETS.

A simple spark set working on short
wivelengths but with ample range for
signalling to control stations and for
similar kind of work already exists. It
i5 run from accumuiamrs is simple to
understand, and keep in efficient working
order; weighs about 30 Ibs, all told; and
can be stowed away in an insignificant
space. It 15 so useful within the stated
limits that it may be regarded an indis-
pensable part of the average bus
equipment.

Then again, a longer range of trans-
mission may be required; and the need
has been met by the evolution of
various types of continuous-wave valve
generators, or small rotating-electrode
sets. 1he former especially combine
great efficiency with compactness and
lightness. The latter type is heavier and
more suitable for use in the bigger craft.
()f course, the most suitable installation
is entirely dependent upon the precise
nature of the flyving duties concerned.

The simple type of spark transmitter
may be sufficient in the case of short
point-to-point trips, whilst an entirely
different outht may be called for by the
requirements of long-distance journevs,
night fiving, etc.

TELEPHONY SETHs.

Small I:fluplmn:.' ety were devt]nptd
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during the war that were practically
perfect for the results required. Excel-
lent and clear speech coald be attained
from plane to plane over a distance of
from five to six miles. And this limit
was self-imposed for obvious reasons.
It was not wise to strive for a longer
range in view of the fact that it was
mainly evolved for formation-flying and
manceuvring, at times in close contact
with the enemy. But those limits. can
be easily passed now that different con-
ditions prevail. From plane to ground

the range with same set was much
greater.

In these sets, too, simplicity of design
was striven for and attained. For trans-
mission, a small generator was employed,
fitted on one of the struts and driven by
screw blades mounted on the armature
shaft and actuated by the slip stream from
the main propeller. The armature wind-
ings of the generator were so designed as
to secure a practically constant voltage
throughout the inevitable variations
of speed that might be anticipated during
a normal flight. A small valve-set
generated a continuous wave train, and
by means of a microphone speech-
frequency variations were imposed upon
the steady C.W., so giving rise to audible
speech in the receiver. The receiving-
set cumpnsed a wonderfully slmp!c two-
valve circuit,

Fitted with a double telephony set for
reception and transmission, the pilot has
full and adequate powers of communica-
tion, both with his brother Icarus, or
with land. Moreover, with extra pairs
of 'phones and a switch he can converse
with one or more of his crew or
passengers in complete independence of
the pandemonium of engine noise that
reduces attempts at speech in the higher
realms to a mere pantomimic farce.

ONE INSTANCE OF THE
VALUE OF A TELEPHONY SET.

Mpost pilots at ane time or other have
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had the experience of losing a landing-
wheel when taking off from bumpy or
stony ground.

They retain probably a much clearer
recollection of the nasty jar that
accompanied the next landing.

In about ten cases to one this kind of
mishap is not noticed by the pilot or
passenger when it occurs, and that being
so the loss generally remains unnoticed
until such time as the missing wheel is
badly wanted to perform its usual func-
tions on ldnding, It is then too late,
and the subsequent proceedings depend
very largely upon the fickle Goddess.

1f, however, the pilot kwowns he has
lost the wheel, he “acts according,” and
in landing, manceuvres the jov stick so
as to come to ground with a certain loss
of grace, perhaps, but withour damage
to himself or the bus.

But Euetwing makes all the difference.

Should his bus be fitted with a phone
set, he will be called up instanter from
the drome and informed. The damage
is hound to have been noticed there—and
in fact is plainly seen by everybody who
casts a glance aloft. So that either at
the start of his trip or in passage he will
be put wise from some land station or
other. And to make assurance doubly
sure some brother Jehu will inform him
en  passant that his port or starboard
wheel is lonely, and will probably beg
facetiously for the name and nddrﬁs of
the next of kin.

In the old days, failing the phone,
there was probably a flurry to get out
gmund strips—which were never ready
in time.

Or a vain attempt to ring up the desti-
nation drome, if it was known; even then
if the message got through there was sure
to be some snag or misfire at the other
end.

Or there was an outbreak of fervid and
varied signals (not of the wireless
variety), which—if noticed at all—only
caused the pilot to think pensively of
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the apparent abundance of good liquor

that must have been wasted to produce

such an unedifying exhibition.

In the last resort another man was
given the job of chasing the sinner and
attempting to convey the glad news by
appropriate and graceful gestures. This
was liable to prmluce many effects upon
the unfortunate victim, varying from a
contemptuous and cnmpl:te ignoring of
the unseemly performance, to the other
extreme of creating a decided vertical
draught and causing a sudden swoop to
earth to get out of the way of an
apparent madman,

If the resultant landing was not too
disastrous the mystery was thereupon
fully elucidated to the harassed one.

I'here is no need to embroider the
subject. If a pilot has been through a
similar experience—or through any of
the contretemps incidental to his calling
—where so much trouble and anxiety o:
annuyance could have been saved or
avoided by the possession of some efficient
means of communication with other
people, on or off his own bus, he will,
as a reasonable man already be a convert
tor the necessity for installing a telephony
set in every type of aircraft.

AMORE CONCERNING THE
WIRELESS TELEPHONE.

And, moreover, as a servant of science,
he should be only too ready and anxious
to investigate somewhat, not only the
manner of working, but also the
inner nature of this marvellous little
instrument,

For in a sense it is even a more
astounding manifestation of the mastery
of mind over matter than even that intri-
cate combination of machinery and
structure that represents man’s conquest
of the air. :

It is an interesting speculation as to
which achievement would appear the
more miraculous could it have been
presented, sav, to Archimedes—or even

for the matter of that o Newrton.

At all events the annihilation of space
encompassed by the harnessing of the
universal ether through the medium of

-wireless apparatus generally, but more

39

particularly the development of the
wireless telephone, represents a feat un-
dreamt of but a few decades ago, whereas
the art of flying is an ambition that has
burnt in the bosom of man since the
mythical days of the ill-fated Icarus.

APPEAL TO A CERTAIN
TYPE OF MINI.

There must be an enormous fascina-
tion to the vouth of scientific imagination
in a career that is concerned with both -
achievements. It will be many a long
year before the attraction of flying begins
to pall. The world will be getting grey-
whiskered in earnest then. And so long
as man—of all ages—has not fallen into
senility he will feel the call of the high,
blue spaces. The old time life afloat
will yield premier place, in the days to
come, to the fascination of the * life
aflight.” Add to that the attraction that
wireless undoubtedly has for the average
scientifically-inclined youth, and the
combination offers a future career full of
stimulating possibilities,

DIRECTION-FINDING
APPARATUS.

It is more particularly in the develop-
ment of the latest application of radio
energy that the widest scope will be
oftered for a new career.

Direction-finding apparatus will in
future form an absolutely essential part
of the navigavion outht of all long-
distance machines.

Directive transmission has long been a
problem for the wireless engineer, but
it is due to the inception of an efficient
* radiogoniometer ” or receiving-device
that analyses the direction of the normal
to the oncoming ether wave-front (and
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therefore indicates its actual centre or
point of origin) that the art of navigating
by wireless has become possible.

Such a navigating set would have saved

us the loss of that famous early Handley-

Page machine that so sadly went astray
one foggv day into the joyful hands of
the Hun.

But, in revenge, D.F. sets were ready
installed, perfected and indispensable, in
those sleuth-hound craft that were on
the point of being loosed to nose their
deadly way to Berlin when the Armistice
rang down the curtain. Sleuth-hounds,
because like those animals they were
provided with a faculty that would have
. guided them unerringly to their goal.

ANOTHER TRIUMPH OF
RADIO INGENUITY.

An arrangement of loop aerials hidden
away in the fuselage and wing, a cascade
set of receiving valves, and a simple
differential indicator operated by a
throw-over switch. Nothing very intri-
cate or imposing to look at, occupying
but little space, making but little demand
as regards weight, easy to manipulate,
and reliable.

It represents the triumph of the radio
engineer, and the full extent of its apph-

cation has, as yet, hardly been realised. -

This set as fitted to the latest bombing
" machines has not long emerged from the
experimental stage. There are still one
or two inherent difficulties to be over-
come before absolute precision s
attained. One arises from the refraction
effect or bending of the ether wave front
as it encounters air strata of varying
“jonic density "—particularly in the
case where the transmitting station and
receiver are on different sides of the
dawn. The action of the sun causes the
air to become comparatively more
ionized and therefore slightly denser to
the passage of the electro-magnetic
waves; the wave-front is consequently
slightly bent or distorted.  But this

difficulty is being met and will be over-
come and in any case the effect is
relatively insignihcant.

At present the results are wonderfully
accurate—far beyond any alternative
method, particularly for night flying, and
certainly well within the limits of
accuracy required for ordinary long-
distance flying.

T'he set is, of course, being utilized for
the transatlantic flight, and amongst the
many objects to be served by thar long-
anticipated trip the successful application
of this latest contribution of wireless to
the onward progress of aviation will not
he the least important.

HOMING BY D.F.

Inits simplest application, that of Aving
directly towards or away from a given
transmitting station, only the wing coils
are employed, the fusilage coil being
cut out. The operation of the set in this
manner is practically automaric, and can
easily be managed by the pilot of a soln
machine. No calculations are required,
and no possible error can arise.

NAVIGATING BY D.F.

In steering a definite course (as
distinct from ** Homing ™ on to a given
station}—or in finding one’s bearing in
an unknown position, the process 1s
slightly more involved, but it is by no
means intricate.

In such cases, however, the presence of
a navigating officer or operator 15 Neces-
sarv. Bearings are taken from the plane,
first on one transmitting station, whose
location is identified by means of its code
call, and next on a second known station.
As the distance between the two trans-
mitting stations is one of the known
factors (or can be ascertained from the
chart) and as the angle subtended by
that base line at the point occupied by
the plane has now been ascertained by
the direction-finder, the exact determina-
tion of the plane's position is 2 matter of
simple trigonometry.
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WEATHER PROGNOSTI-
CATION.

THE coming boom in air
trathc will mean a lot more
work for the long-suffering
Clerk of the Weather!
1'he number of observation

stations under the control of the Mete-

orological Ofhece at the commencement
of the war proved quite inadeguate to
give the detailed and reliable information
a5 to weather conditions required for the
vuidance of pilots in the various theatres
ol war.

»

T'o fill this want the Roval Air Service -

created a new department of ** weather
prognostication,” and erected a large
number of additional wireless stations,
scattered far and wide for the sole pur-
pose of observing and recording data
necessary to compile those weather fore-
<asts which so often made the difference
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hetween life and death to the iy ing man.

MR. GRAHAME-WHITE’S
LATEST AEROBUS PLANE.
In a recent address to the Roval Aero-

nautical Society, Mr. Grahame-White
gave some interestung particulars of a
machine he is designing for the London-
Paris Service.

It is a biplane planned to carry
24 passengers exclusive of the crew and
htted with three 600 H.P. motors, two
being tractors and the third a ** pusher,”

It is specially interesting to note that
of the crew of five, one is a navigating
officer and a second the direction-finding
wireless operator.  Verh, sap!

OBIT.

Lieut. E. H. Dimmock, R.AF., of
the Wireless T'elephony School, Winton,
Bournemouth, died on February 3rd of
pneumonia,
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HE following notes are

intended to show the value

and possibilities of the con-

tinuous-wave set for com-

munication purposes, and to
deal with some of the practical points of
interest to those whose experience in
this direction is limited,

The simplicity with which undamped
oscillations may be produced by means
of the vacuum valve has opened up a
new and extremely interesting field,
which includes wireless telephony, to
those whose opportunities were pre-
viously confined to the working of spark
sets. [t is of particular interest to the
experimenter on accoynt of the oppor-
tunities for investigation of a subject
which is comparatively in an embryo
stage.

Continuous-wave wireless, until re-
cently, was often regarded as the
privileged monopoly of those who had
facilities for producing oscillating arcs
by means of high-voltage currents. At
the present time, however, the trans-
mission of messages by means of un-
damped waves is of practical interest to
all, and is no longer restricted to the
fortunate few. Moreover, the expense
of wnrking continuous-wave wireless
sets 1s, if amthmg, less than that of
spark sets.

Let us first Hrlt‘ﬁ} review some of the
peculiarities and advantages of this form
of communication. The ionic valve can
be made to generate persistent oscilla-
tions, of regular and almost pure sinoidal
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Practical Notes on the Use of

Small-P-:Jwer Continuous Wave Sets
BY ]J. "SCOTT-TAGGART, M.S.Bewce E.,, AM.LRapio E,
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TRANSMISSION.

wave-form, which set up contnuous
waves capable of travelling very con-
siderable distances with small loss of
energy, and with a small expenditure of
primary current. A 10-wartt set, for
example, can be read at a distance of
50 miles on an ordinary single-valve
heterodyning receiver. This fact alone
will appeal to those who have no prac-
tical knowledge of these sets. On the
other hand, this is liable to be considered
a disadvantage in that mutual interfer-
ence between sets is more probable. In
spite of this, however, a greater number
of stations are able to work within z
given area without causing “ jamming,"
partly on account of the sharper tuning
of the waves, but chiefly on account of
the very high selectivity of the hetero-
dyning valve as a receiver of undamped'
waves. Let us suppose that such a
receiving circuit is tuned to a wave-
length of Boo metres, and is therefore-
oscillating at a frequency of 375,000
If the set now comes under the influence
of a C.W. transmitting $tation sending
on a wave-length of 750 metres, these
oscillations of 400,000 frequency will
interfere with the local oscillation pro--
ducing bears of 25,000 frequency.
T'hese beats, however, will be quite in-
audible to the operator, the human ear
being unaffected by frequencies higher
than about 14,000. Oniy when the .
wave-length of an outside station is.
hetween 780 and 820 metres; will is
signals be heard by an operator working
on a set tuned to 800 metres. This alone-
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explains the selectvity of continuous-
wave working. Moreover, it explains
why for practical purposes it is necessary
to work on wave-lengths of the order of
1,000 metres, If a wave-length of 300
metres were used, and the receiving set
were tuned to a wave-length more than
three metres to either side of the correct
one, no signals would be received. The
arrangement, therefore, would be exces-
sively sensitive and the swinging of the
aenal or the slightest movement of the
operator would cause the pitch of the
note to vary, and would probably cut it
out altogether at times.

Another point in connection with
small-power C.W. sets is that the note-
frequency can be varied at will on the
receiving instrument by slightly altering
the tuning of the local circuits. There
15, thcrcfur&, no means of distinguishing
u station by its peculiar note, as is the
case in spark wireless. There is, how-
ever, the advantage that perfectly clear
high notes may be obtained which can
be easily read through :tmmpherlcs,

Distinctive notes may be given to
stations by sacrificing the uniformity of
the stream of waves, by making the
voltage applied to the plate of the valve
of an irregular or intermittent nature.

The waves emitted, however, cannot
be strictly considered “ continuous,” and
are capable of being received to a certain
extent on ordinary circuits used for
spark reception.

A further advantage of continuous-
wave communication is that much looser
couplings may be employed than in the
case of undamped waves. The applica-
tion of this fact is discussed later.

A commercial advantage of C.W.
work is that a much higher speed of
transmission 15 possible than in the case of
damped waves where, if the speed of
transmission were high, only one or two
wave-trains would be sent to a dot or

dash,

On account of the present desirability

NOTES

of secrecy, it is impossible, just yet, to
give details of the more recent develop-
ments of this branch of wireless tele-
graphy. The diagrams given here,
however, are of circuits already well
known, and which, while giving excel-
lent results themselves, have been the
basis for improvements in design.

Although a set may easily be designed
having circuits which may be used for
transmitting and receiving, it is prefer-
able to have two sets, one a receiver and
the other a transmitter. No alteration of
adjustments need then be made, and
each set may be adjusted to those values
of reactance, filament current, high-
tension voltage, etc., which give the best
results. Owing to the very fine tuning
required, it is highly undesirable that
adjustments which affect wawe-lengths
should be altered when once they have
been fixed,

Fig. 1 shows a typical circuit for the
transmission of continuous waves. [t
consists of two oscillatory circuits, one
forming the grid circuit and the other
being included in the plate circuit of a
valve. The plate oscillatory circuit also
forms part of the open radiating circuit,
auto - transformer effects being thus
utilised. This direct type of coupling
is perfectly efficient for continuous-wave
work, and there is practically no advan-
tage 'in having a separate open aerial

circuit.
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The grid oscillatory circuit may
be made either wvariable or aperiodic.
Slightly better results are obtained by
tuning both plate and grid oscillatory cir-
cuits to the same wave-length. On the
other hand, an aperiodic grid circuit
lessens the number of adjustments neces-
sary, and is perfectly efficient provided
the discrepancy in wave-length between
plate and grid circuit is not too great.

R is shown as an aperiodic reaction coil
of such dimensions as will give a wave-
length approximating to the one it 5
proposed to use. The coupling between
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Fig. 1.

R and L s variable. O,

able condenser of .005 mfd. for obtain-
ing a fine adjustment of wave-length.
A is a hot-wire ammeter for measuring
the aerial current, and should read up to
about 300 milliamperes. F, the filament
of the valve, is heated by means of a
six-volt accumulator. B is a high-
tension battery of about 400 volts, con-
sisting of a number of dry cells in series.
It is shunted by a blocking condenser,
which allows a more ready passage for
the high-frequency oscillations takmg
place in the plat: circuit. K isa tapping
key. C, 15 a blocking condenser in
series with the earth, and is found to
improve the results -::-htaim:d. The best
value for its capacity is determined by
the capacity of the aerial. A wvalue of
.01 mfd. has been found suitable.

The above arrangement enables the re-
action coil R to maintain the oscillations
in L during the time that the key X is
depressed. The frequency of the con-
tinuous waves emitted depends upon the

15 a small van-
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values of the inductance L, the con-
denser C,, and to a smaller extent, on
the value of the coupling between L and
K. The value of the aerial current
measured by A depends upon the
coupling between & and L, the choice
of values of L and C,, the dimensions
of the aerial, and chiefly the plate
current {which is itself dependent on the
plate voltage, the filament current and
the nature of the valve),

Let us deal separately with the above
facts.

In CW. work, as in spark wire-
less, the longer and higher the aerial the
greater will be the range of the set.
The advantage of a long high aerial is,
however, not nearly so marked in the
case of C.W. sets.  They are capable
of transmitting, and more particu-
larly  receiving, long distances on
short low aerials,. Thus an aerial
about ten vyards long and three feet
high will enable communication to be
carried on over a distance of five or more



PRACTICAL NOTES

miles.  Moreover, it is fortunately an
vasy matter to make these small aerials
radiate efhciently waves perhaps twenty
times as long as the natural wave-length
of the aerial. There is, however, for
cach aerial a wave-length on which
maximum radiation is obtained, and this
can be found by trying different com-
hinations of L and C. For receiving
CONGINUOUS Waves it is quite unnecessary
to have the same height of aerial. If
the aerial is too high, it is liable to give
rise to excessive interference from spark
stations, whose signals are improved to
a greater extent than those from con-
tinuous-wave stations by increasing the
height of the aerial. The best arrange-
ment in some cases is therefore to have
a high aenal for transmitting and a low
one for receiving. [t will be found that
although the receiving circuit is made
to oscillate very strongly when the other
aerial is being used for transmission,
this interferes in no way with the
strength of signals obtained at the distant
receiving station. When wusing very
small aerials for transmission, their
capacity should be made large. 'This
may be done by having a large number
of wires, or, more simply, by using a
length of wire netting or gauze. Such
aerials have been used by the writer with
great success on motor-cars, railway
wagons, etc,, while moving, over ranges
exceeding ten miles.

In addition to ordinary aerials, ground
antennz will be found to give excellent
results, particularly when receiving sig-
nals. A suitable arrangement consists
of two insulated wires, well insulated ar
the ends and about Bo yards each in
length, raised a little from the ground,
if possible, by grass or undergrowth.
The lines should be run out from the
aerial and earth terminals of the set, and
should point in the direction of the
station to which it is desired to work.
Very decided directional effects will be
noticed. Interesting results may he
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abtained by earthing the ends of the
antennz direct or through condensers.
When using such aerials, the condenser
€', should be small, and when receiving,
greater values of high-tension voltage
will be required to make the circuits
oscillate,

On depressing the key A of Fig. 1 the
svstem commences to oscillate, and a
reading of perhaps 150 m:llmmpcrﬁ will
be registered by the ammeter 4. The
coupling between ® and L is adjusted
until the maximum reading is obtained
in .1. If the coupling is too loose, the
alternating voltages on the grid of the
valve are not sufhciently high to cause
large changes in the plate current of the
valve. This plate current is normally
m:-rnrthing like 40 milliamperes, an alter-
nating voltage of about 50 volts being
required to vary this current between
zern and 8o milliamperes. If, on the
other hand, the coupling is ton tight, the
voltage induced in the grid oscillatory
circuit is greater than is necessary, and
considerable energy is wasted in main-
taining these undesirably strong oscilla-
tions. In addition, too tight a coupling
impairs the wave-form of the oscilla-
tions, and harmonics are very liable to
he produced.

Not only should the reading of the
ammeter be high when the reaction coil
coupling is correctly adjusted, but there
should be no wavering of the needle
when signals are being sent. This occa-
sionally happens through the valve
hesitating to oscillate, At the receiving
station this resuls in broken signals.
Another reason for the wavering of the
ammeter needle, and a more likely one,
is the unsuitability of the valve. Some
valves glw: infinitely better results than
other specimens of the same type. The
vacuum requires to be of a very high
order for transmission, and, if not good
enough, will lead to irregularities in the
movement of the ammeter needle. At
the same time, excessive dimming of the
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light from the valve is noticed when the
key is pressed, and if the wvalve is
genuinely * soft,” a bluish glow will be
seen. Valves should therefore be tested
on the transmitting set, and those which
fail to give a good ammeter reading, or
which give an irregular one when the

key is dn:pr:ssed should be used on

receiving circuits only, where they

generally give better results than harder -

valves.

In place of the ammeter A, a small
flash-lamp bulb may be included in the
earth lead, the brightness of the light
from the bulb indicating the relative
strength of the aerial current. If the
ammeter ever goes out of working order
it may be shorted and the small lamp
connected up as described.

A diminution of the hlament current
will cause a very appreciable difference in
the aerial reading, and the accumulator
should therefore be kept fully charged.
The high-tens‘on battery also should be
seen to if the ammeter reading is below
normal. Its voltage should be tested in
sections when on load, and not after the
battery has been standing for some time,
as otherwise an excessively high value
will be obtained which immediately
drops after a few minutes’ transmission.
When the voltage of the goo-volt
battery drops to about 350 volts, it
should be replaced and tested through,
and new cells substituted for the faulty
ones.

" In order to obtain the best radiation
from the set the value of the condenser
C, should be as small as possible. It is
quite probable that the same wave-length
may be obtained by different combina-
tions of inductance and capacity, and it
will be found that the highest readings
in A are obtained when an adjustment
using a low value of | is made. The
use of the variable condenser is therefore
merely to give finer tuning.

It may be as well here to point out
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the great importance which should be
attached to the insulation of the aenal,
the various windings and connections of
the set, the high-tension battery, and
even the six-volt accumulator. Every-
thing as far as possible should be
mounted on insulators and protected
from moisture, which is often fatal to
continuous-wave sets,

The lead-in from the aerialshould not,
if possible, be close to where people are
likely to enter. The momentary extra
capacity given to the aerial by a person
moving about near to the aerial, the lead-
in, or even the instrument, is liable to
alter the wave-length emitted and to
cause signals of varying pitch to be
received at the far station. For a similar
reason the earth lead should preferably
be of insulated wire if it is liable to make
contact anywhere. These precautions,
though less necessary when dealing with
damped waves, are obviously essential
when it is remembered that the slightest
alteration of the wave-length of trans-
mitted signals results in an alternation of
the note received at the other end. For
a similar reason the same precautions
should be taken at that station also.

It has already been stated that, for
practical work, a wave-length in the
neighbourhood of 1,000 metres should be
used. It has also been shown that the
slightest error in tuning at the receiving
station will result in no signals being
heard. It is, therefore, of the greatest
importance that one should be able to
tune the transmitter very exactly to the
wave-length on which it 1s desired to
send.

An ordinary wave-meter is useless for
this purpose. Clicks only will be heard,
and only very rough resuls may be
obtained by tuning the wave-meter to

the adjustment which gives the loudest
clicks.

(To be continued in May number.)
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THE AMATEUR POSITION.

Deax Sk,
I was interested in *' The Amateur
Position,” written for the March issue of the

WireLess WorLp, and especially in the support
given by such eminent scientists as Senatore
Marconi, and Drs. Fleming and Eccles.

1 imagine the greatest argument against the
use of wireless by private experimenters will
be that of interference and | would suggest
membership of an accredited Society for Wire-
less Study should be insisted on before licenses
are granted, to prevent, as far as possible,
amateurs collecting loose and scattered units
of apparatus, and fitting them up under varying
conditions of efficiency, for the sole purpose of
satisfving curiosity—that is, curiosity in read-
ing commercial messages, for instance. [ have
known one or two amateurs whose interest
in the Science seemed to go so far and no
further.

This class, of amateur, of course, does more
harm than good to the bond fide experimenter,
who uses his apparatus for the research of
radiotelegraphy as a science.

Undoubtedly, such a complex science can
only be developed to its fullest extent if willing
enthusiasts who voluntarily put their energy
to its advancement are allowed to add their
~florts to the inventions of others professionally
rngaged in diligent research.

Perhaps, through the WirgLess WorLp, an
appral will be suggested for presentation to
the Post Office, to inguire under what con-
ditions and when the licenses for experimental
work will be returned to former holders.

No doubt il an appeal, signed by, or
supported by, some of the well-known experi-
menters, were o be sent forward this would
have the desired effect of eliciting definite
information, which at present, individuals,
including myself, have been unable to obtain.

Yours, etc.,
(Signed) ]. Kexxeta HEeLe.

The Editor, WireLess WorLp, Strand, W.C.2.

Dese Sik,

RE AMATEUR WIRELESS.

As the oldest holder of an Experimental
wireless license in this district, 1 was greatly
interested in yvour article in your March number
as to the position of the amateur.

As it seems " interference '’ is to be the
platform on which the private experimenter is
lo be "' suppressed "' might 1 suggest the two
following regulations which should stop all
interference with commercial wireless.

1. The wavelength radiated not to exceed
200 metres.
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2. That all transmitting sets are to work
with an efficient break-in system.

No. 1 works very well in U.S.A. where in the
past every encouragement has been given, and
as Hoo metres is the commercial wavelength,
it would be a very poor operator who could
not tune out 200 metres waves. No. 2, of
course, cnables rhe operator to at once hear
if any other station is transmitting.

Thanking you for the keen interest you have
always shown for the amateur,

Yours faithfully,
(Signed) W. A. PerLy.

SR,

Apropos to vour articles on pp. 667 to 671
and your foolnote in reference to a copy of a
letter inserted in ** The Portsmouth Evenin
News "' which you display on page 683,
enclose herewith a letter received by the writer
from the G.P.O. being a reply to the writer's
enquiry regarding the gquestion of amateur-
owned W/T stations after peace is signed.

You will observe from the communication
in question that the question is under official
consideration, and the writer thinks that an
announcement in your valuable magazine may
do much to allay fears and suspicions cherished
by many amateur cnthusiasis, among whom
the writer is proud to number himself.

[ would further enquire whether you would
be kind enough to insert a paragraph request-
ing amateurs in 5.E. Essex to communicate
with the writer with a view to the formation
of a club when our aspirations in regard to
the pre-war conditions of amateur W/T are
likely to materialise.

Thanking wvou in anticipation of your
courtesy and with every wish for the continued
success of vour welcome monthly.

Yours, etc.,
Arexis J. Hawr,
Ex Wireless Experimental Officer, R.ALF.
General Post Office,
L.ondon, E.C.1.

Sim, 16th December, 1918,

WIRELESS TELEGRAFPH APPARATUS.
With reference to your letter of the
1oth instant addressed to the Engineer-in-Chief
of the Post Office, | am directed by the Post-
master-General to inform you that the con-
ditions under which the use of wireless
telegraph apparatus for private purposes can
be permitted when the Defence of the Realm
Regulations cease to be in force are under
consideration, and a further letter on the sub-
ject shall be sent to vou as early as possible.

[ am, etc.,
(Signed) M. D. Warn.

i .' '.l' I'| 1--||
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The Editor, WirELEsS WorLD.
Dear Siw,

If the Government are contemplating a
decision to grant no renewals of licences for
the non-professional W/ T enthusiast on the
ground of possible interference with Govern-
ment stations, 1 would venture to suggest that
providing an amateur can show his capabilities

Lo rate a station to conform with the exist-
ing Wireless Regulations, he should be granted
a licence,

The fact that several enthusiasts in the Reld
ol wirelesz have spent considerable sums of
money on their apparatus iz sufficicnt testi-
mony to the fact that they would not endanger
the possibility of forfeiting their licences for
the sake of annoving other stations.

TG
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Patent Section

['nder this heading will be printed each month abridgements from the [Hustraled
(Mficial Journal (Matents) of wireless patents recently published,

The P.M GG, could at least grant a ' pro-
bationary licence ™" and if any amateur was
found to be contravening the regulations, let
the licence be suspended for such  periods
according to  the gravitv of the offence
commitied,

Any lfurther recurrence of the offence would
warrant the complete forfeiture of the licence.
I think this would meet with the approval of
the majority of amateurs in the country who
are keenly desirous of continuing their experi-
ments in this highly interesting field of scirnce,

l am, Sir,
Yours [aithfully,
STATICA. "

THETIME
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121,500, Changing frequency of alternating-
currents. British Thomson-Houston

Co., 83, Cannon Strect, London.
(General Electric Co., Schenectady, New
York, U.5.A.) November 14th, 1917.

No. 16717. (Classes 38 (ii) and 4o (v).

An arrangement for increasing the [requency
of an alternating-current consists of a source
of alternating-current connected to a cireuit
provided with means for distorting the wave
form of the current, thereby obtaining currents
harmonic to the fundamental current, and a
sceond circuit connected Lo the first circuit and
resonant to the desired harmonic frequency.
A third eircuit similar to the second is provided
if a further increase of frequency is desired.
The first circuit is provided with means for
stopping currents of the harmonic frequency,
while the second circait is provided with means
for stopping currents of the fundamental

FIG.L

FIG.3.

Irequency. When applicd e wireless  tele-
graphv, the aerial connexion is such that the
aerial currents have no action upon the fre-
guency changing circuit.  In the arrangement
shown in Fig. 1 an alternator 1 is connected
ta> a circuit containing a tuning condenser g
and a wave-deformer consisting of an induct-
ance 3 partly cnergized by a direct-current
source 4. The terminals 5, 6 of this circuit
are connected to a similar circuit containing
a tuning condenser 23 amd an inductance 11.
The first circuit is provided with a circuit 7,
8 tuned to the frequency of the second circuit,
thereby preventing the currents of the second
vircuit from passing into the first cireuit. The
second circuit is provided with a circuit 13,
14 tuned ta the frequency of the first circuit
and with a circuit 15, 16 tuned to the frequency
of the suceceding circuit, whereby currents of
the frequencies of these circuits cannot pass
into the second circuit.  In the arrangement
shown in Fig. 2, the first circuit containing
tuning capacities 3o, 31 a wave-deformer con-
sisting of an inductance 3, and an induct-
ance 28, is coupled to the generator 1 through
a transformer 24, 25: while the load circuit
consisting of an aerial 26 is connected to an
intermediate  point 29 in  the secondary
winding zs. The inductance 28 and the
capacity of the aerial operates as a device for
preveating the higher frequency current from
fAowing in the circuit containing the capacities
an. 31 and the inductance 3, while the inter-
mediate  connexion 2 prevenis  the  high
frequency currents from Aowing in the alter-
notor circuit.  In the modification shown in
Fig. 3, a circult 32, 33 is tuned to a lower
harmenic frequency, say the third harmonic,
and a circuit consisting of an induclance 34
and the acrial capacity to the ninth and
desired harmonic.
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Article One :
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HE wireless amateur who

has taken up the study of his

hobby, either by attending

or by reading some

of the excellent books pub-

lished on the theory of the subject, finds

himself in a quandary when he com-

mences to apply his theoretical know-

ledge to the actual construction and

working of a station. Information as to

the design of apparatus, on modern lines,

15 surprisingly scarce; and design, in

wireless work, is the critical factor which

will decide whether the apparatus shall

operate with maximum efficiency or

result in complete failure. For emmpie,

in a receiving circuit, an incorrect jigger

ratio will render valueless all the

amateur’s endeavours to obtain the
highest aerial he possibly can.

Recent developments in wireless tele-
graphy, more particularly in connection
with the three-electrode valve, open up
an entirely new field of work. The
valve is peculiarly suited to the amateur’s
requirements. It may be used both for
receiving and transmitting, and the man
who possesses a good valve receiving
circuit, even though he only has a very
small aerial, will ind himself far ahead
of his friends using crystal receivers,
though they may be favoured by being
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Marconi's Wireless Telegraph Co.,
to the designs kere given as soon as Amateur restrictions are released.

(GENERAL CONSIDERATIONS,

A s i =

The Construction of Amateur
Wireless Apparatus

In this, the first of a new series of Articles designed to give practical
instruction fn the manufacture of amateur installations and apparatus,
the authc deals with the main considerations in the design of a station.
Subsequent Artscles will explain in detail how each piece of apparatus
The Wireless Press, Lid., has arranged with
Lid., to supply complete apparatus
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able to erect high and costly aerials.
The construction of the valve itself will
not be dealt with, as it is beyond the
reach of the average experimenter.
Expert glass b'owing is required and
special exhausting pumps capable of
producing very high vacua. The valves
can be purchased, and the cost is not
high. Every amateur is strongly recom-
mended to take up the study of valve
theory, the subject is a rapidly expanding
one and as yet the field has only been
parttv explored. There is ample oppor-
tunity for the amateur to give valuable
contributions to our knowledge of the
three - electrode valve. The circuit
arrangements and methods of application
are legion, one has only to consult a file
of patent specifications to realise this, and
every wireless man has the opportunity
of increasing the store of information.
It will be quite impossible, in the scope
of these articles, to deal with the subject
exhaustively. We shall content our-
selves with the design of apparatus
employing the valve in two or three
typical ways.

In regard to transmitting apparatus.
The spark system will no doubt retain
many adherents; but continuous wave
transmission has so many advantages
from the amateur's point of view, that
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we propose to deal with transmitters of
this type in some detail. This branch
of the subject will doubtless be new to
many, and can therefore be approached
with added interest. For communica-
tion over long distances with small trans-
mitting power it is the ideal method.
Actual communication has been estab-
lished between two stations five hundred
miles apart, with quite small aerials,
using a power of only fem watts in the
transmitting aerial. This result may
appear incredible to many and will serve
to illustrate the possibilities of the
system for the amateur. A continuous
wave transmitter, more especially of the
valve type, 15 very readily adaptable for
wireless telephony, and we shall give
designs for the construction of such
apparatus. ['his latter development is of
particular interest. There is always a
mysterious fascination in conducting a
conversation with a friend miles away,
and hearing and uir:nniymg his voice,
with no tangible connection between tlle
two places.

At the outset, we wish the amateur to

understand that these articles will not
give instruction in the theory of wireless
telegraphy. There are many books on
the topic and it will be assumed that the
reader has a thorough grasp of the essen-
tials of the subject as set out in * The
Elementary Principles of Wireless
Telegraphy,” by R. D. Bangay, in the
last edition, both Parts I and II. It is
absolutely nec that the wireless
man should understand the elements of
alternating current theory and its exten-
sion to oscillatory circuits and high
frequency currents. There is nothing to
alarm the reader in this, once get rid of
the idea that there is something mysteri-
ous and intangible about a high frequency
current and difficulties vanish. There is
no fundamental difference between the
ordinary alternating currents used for
lighting and power and those used for
wireless, save that of frequency.
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There is one other point to which we
will refer before going on to practical
considerations—namely, that of the
amateur's licence. Every experimenter
must obtain a licence before he com-
mences work in wireless telegraphy. It
is very necessary that the State should
control the operations of wireless stations
in order that public and commercial com-
munications may proceed without inter-
ference. We urge upon every person
who takes up wireless telegraphy either
as a hobby or for serious experimental
work, to take the greatest care to carry
out their work so that the limitations
set out in the licence granted to them
are in no wise exceeded. The genuine
amateur wircless telegraphist, will, of
course do his best to observe the regula-
tions in spirit and in letter, but it 1s very
easy to make mistakes. Unless one is
careful in checking the w:w:lcngth being
used for transmitting, one may be un-
knowingly interfering with some other
sation engaged 1n important public
work. It is the duty of the amateur,
in return for facilities offered by the
State, to take the greatest care in his
work. Carelessness in this respect can
only result in restrictions being placed
upon amateur wireless, Another im-
portant point is secrecy, it is essential
that private messages which may be over-
heard should not be divulged. Comment
on this is unnecessary. It is, of course,
not possible at this juncture to give any
information as to what regulations the
Government will apply to private wire-
less stations, but as soon as the rules are
issued a full announcement will be made
in these pages for the guidance of
amateurs. Readers will understand that
until this information is available we
cannot go into the fullest details with
regard to apparatus, as much depends
upon the limitations of power, wave-
length and system which may be ordered.
We shall therefore, for the time being
content ourselves with the indication of
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the general broad principles which the
constructor should follow when con-
sidering the erection of a station.

Amateur wireless telegraphists can, in
the main, be divided into two
(@) the man with a natural inclination
towards electrical engineering, whose
hobby is his station; and () the man who
wishes to experiment in wireless tele-
graphy from a purely scientific and
academical standpoint. The first class
form much the greater part of the body
of wireless amateurs, and these articles
will be therefore more particularly
designed for the guidance of that class,
but we hope to make them of such a
character that the purely scientific
student will find the practical assistance,
and the designs given, of value to him
in his work.

One of the first things to be considered
is the site for the proposed station. The
ideal transmitting or receiving aerial
would be one erected upon a perfectly
conducting surface. This ideal condition
is, of course, not realisable in practice.
The nearest approach to be made to it
is that of an aerial on a steel ship at sea.
In this case the “ earth " is formed by
a connection made to the hull of the
ship; and since the hull is in contact
with the surrounding sea water, which is
a comparatively good conductor, we do
arrive at a condition similar to the ideal,
The ite extreme is that of an aenial
above a perfectly insulating surface, the
“earth” in this case being formed by
wires stretched out under the aerial.
This condition is neared in the case of a
station erected on dry desert sand. An
aerial of given height operating under
these conditions cannot be as a
radiator as a similar aerial erected under
the first-mentioned condition, unless the
earth wire system be very extensive.
The site of the average station will lie
somewhere between these two cases, and
it s safest in practice to aim at getting
as near to the first condition as is possible.
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In a country site the main points to
be observed are:—

(1) Choose preferably high ground, and
if near to the coast it will be better
to choose land which slopes away
towards the sea.

(2) The space around the station should
be as open as possible, trees, etc., do
not matter as long as not too numer-
ous and not too close to the station.

(3) The ground should be such that it
does not become very dry and
scorched during the summer. Exten-
sive’ earth systems are needed on land
of this kind. It has been stated thar
a station should be erected over
water-bearing strata which lead to
the sea. Refinements of this kind
in site choosing are generally
impracticable.

The three points given above can only
he observed in certain cases, a large
number of wireless amateurs live in
towns and are compelled to make the
best of circumstances which exist,

In a town site the main points are : —
(1) Try to get the aerial as high as

possible. By * height ™ in this case
15 meant the distance of the aerial
above the surrounding buildings and
neighbouring conductors, An aerial
supported ten feet above the leaded
roofs of a building 50 feet in height
cannot be taken as having a height of
60 feet. 'The presence of conductors
under or near to the aerial effects a
considerable reduction of effective
height.

(2) Avoid running the aerial close to and
pll‘l"l:l with telephum: and t:lngrﬂph
wires. This is pamr_'ul.ar]}r important
in the case of a transmitting aerial.
Currents will be induced in the
neighbouring wires when trans-
mitting, and if the aerial is within a
foot or two of them damage may be
done. In the case of a r:-::tmng
aerial, nearby telegraph wires often
cause  troublesome  *“ induction "
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noises in the telephone receivers,
which may be loud enough to jam
out even strong signals.

(3) It is bad practice to bring the aerial
down lead close to rain water pipes,
etc. Eddy currents are induced in
masses of metal close to the down
leads. These currents result in losses
and reduce the radiation from the
acrial.

(4) Never under any circumstances use
a connection to the gas pipes as an
earth. IF it is not practicable to
sink a special earth plate for the
station, connection should be made
to the water pipe as near as possible
to the point where it emerges from
the ground.

It will be understond that the above
remarks, both for town and country
stations apply with much greater force
to a station from which it is intended to
transmit. Quite good receiving work
can be carried out under conditions
which appear to be most adverse, and the
amateur should not be discouraged
because he is not able to arrange his
station as well as might be wished.
Make the best of the facilities which
offer themselves.

The construction of the aerial itself
will be governed by whether it s in-
tended to do receiving work only or not.
For receiving only a single wire of not
too small a gauge is all that is necessary
T'he increase in strength of signals which
is obtained by the use of multiple wire
aerials is so insignificant as to render
unjustifiable the extra outlay on the
aerial. A single wire aerial of No. 14
or No. 18 bare hard drawn copper wire
is very suitable. The chief disadvantage
being the low tensile strength of copper.
T'his latter limitation makes it impossible
to avoid a large sag in a long horizontal
part of the aerial owing to the stretching,
and ultimate breaking, of the wire as it
is tightened up. The aerial is also easily
carried away during a gale or blizzard.
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For this reason it is generally customary
to use a bronze alloy (such as silicon-
bronze or phosphor-bronze) of high
tensile strength for aerial construction.
These wires are best stranded, and a
very suitable size is 7/19 (ie., seven
strands of No. 19 S.W.G. bronze wires
laid together). This special aerial wire
i now a commercial article, and the
amateur is recommended to start right at
the beginning and avail himself of it

It is not always possible to arrange a
transmitting aerial so that there are no
joints in the wire, but this can be done
in the case of a single wire receiving
aerial. By adhering to the rule * no
joints ™ a host of troubles are avoided.
The aerial wire outside the wireless room
should be one continuous length, and it
should be led straight indoors, through
a suitable leading-in insulator, right
down to the bench or table where work
is done, By this principle of avoiding
joints anywhere one can at once say
with certainty that there is no bad con-
tact in the aerial itself in case of failure
of signals, and the tracing of faults is
thereby simplihed. Joints may have
quite a considerable resistance unless
carefully made; they also weaken the
wire at and near the junction, particu-
larly if the wire is overheated when
soldering. [If joints must be made in
the aerial wire, the simplest junction is
made by the “ Britannia ” joint. This
joint is particularly suited to stranded
wire such as we recommend, and will be
explained by diagrams when we give
sample de-signs for masts and aerials. In
any case all joints should be soldered up
solid. Thl: resistance of an unsoldered
joint gradually increases as weathering
and consequent oxidation of the surface
of the conductor occurs.

It is sometimes stated that enamelled
wire should be used for aerial work.
The reason given being that uncovered
wire oxidises on the surface; this oxida-
tion increasing the skin resistance of the
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conductor.  Since the high frequency
current in the aerial is at its greatest
density on the surface of the wire, it is
alleged that this oxidation increases the
effective resistance of the aerial as a
whole. If any such effect does occur its
magnitude is so small as to be quite un-
appreciable under practical conditions.

Whilst on the subject of joint we
would once again warn the amateur that
the greatest care should be exercised in
the soldering of phosphor- or silicon-
bronze conductors. They should notf be
sweated. That is, soldered by coating
wuh flux and then holding in the Rame

" a blowlamp whilst applying a stick
nf solder. ‘This method is almost certain
to lead to overheating with a consequent
reduction in tensile strength of the wire
at the point heated. The solder should
be carefully applied by means of a copper
soldering bit, with the minimum heat
necessary. (Of course, sufficient heat
must be applied to cause the solder to
flow properly and permeate right to the
centre of the joint. It is not necessary
to use resin as flux when soldering out-
side joints. The continual exposure of
2 juint to rain soon washes away all
traces of any corrosive flux which may
have been used. Any flux having zinc
chloride as a base 1s qum: suitable.

The earth connection is one of the
factors in the usual amateur station
which leaves much to be desired. For
receiving work, particularly when using
three-electrode valve circuits, the quality
of the station earth i5 not important,
The regenerative principle which is
:mpin}':d in the majority of circuits
negatives any resistance which may be
introduced into the aerial system by a
poor earth. Therefore it is sufficient, in
the case of a town station, to take a
lead down to the water pipes. The
connection to the pipe should be sol-
dered, and it should be borne in mind
that the remarks we have made regarding
the necessity of ensuring good electrical
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joints in the aerial apply with equal force
to the earth lead and its connection to
the grounding system. In the case of a
country receiving station, it will gener-
ally be sufficient if a metal plate, about
three feet by two feet in size, be buried
s0 that its top edge (ie., one of the
longer sides) is one foot below the sur-
face of the ground. The earth lead,
preferably of copper wire, should be
soldered along the top edge of the plate,
and to guard against the wire becoming
detached by corrosion it is as well to
insert two or three copper rivets along
the edge, taking a turn around the head
of each rivet before they are hammered
up. It is best to bury the earth plate
as near as possible to the receiving room,
in order that the length of the earth lead
may be kept short. If the lead must be
long, say over ten feet, it is advisable to
insulate it. This may be done either by
supporting the bare conductor on small
reel insulators fixed to the wall of the
building, or by using insulated wire for
the lead irself.

In a transmitting station every effort
should be made to secure the best earth
possible. By * best earth ™ 15 meant an
earth connection with the lowest resist-
ance possible. The resistance of an earth
connection when used for purposes of
wireless telegraphy is not necessarily the
same as the ohmic resistance when
measured by a method employing direct
current. In this latter case the resistance
measured is that of the earth plates, etc.,
to the surrounding soil (this quanuu' i
generally knan simply as the * ohmic
resistance "’ of the earth connection), and
15 determined by the contact resistance
hetween the earth plate or plates and the
soil.  When, however, high frequency
currents are used for the measurement of
the resistance quite a different value will
be found (this value is gem:ra]h kr}an
as the “ high frequency resistance " of
the earth). 1In the high frequency
resistance of an earth capacity effects
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play an important part; this fact 15 well
illustrated in the use of ** earth nets ™ for
portable stations. An earth net consists
of a length of copper netting laid on the
surface of the ground underneath the
aerial. Quite a practical earth can be
secured in this manner. We shall return
t the question of earth resistance later
and indicate the method of measuring
both the ohmic and the high frequency
resistance of an earth and aerial system.

In a transmitting station it s our
object to reduce the resistance of the
carth to as low a value as possible. A
high earth resistance means that most
of the power which s delivered by the
transmitter to the aerial is lost. The
earth which the amateur will employ is
chiefly dependent upon the depth of his
pocket. The best arrangement 15 to lay
down a circle of plates, about hfteen feet
in diameter, either right round the trans-
mitting room, or close to it. A lead
should be attached to each plate and
brought to the centre of the circle, All
the leads are then soldered together and
the earth lead proper jointed to them and
led into the transmitting room. The
leads from each individual plate is buried
in a narrow trench about six inches
below the surface of the ground. Each
individual plate should be about three
feet by two feet and should be buried in
the manner indicated for a receiving
station. The plates should be close
together, edge to edge in fact, The
earth may be still further improved by
running four or five wires in separate
trenches about six inches deep and three
feet apart out underneath the aerial and
a little beyond its end. It will be under-
stood that in the foregoing description we
have indicated the best arrangement for
the amateur who has the necessary means
and facilities at his disposal.

A great many readers will content
themselves with something a little less
complete and consequently not quite so
efficient. Quite a workable earth for a
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transmitting station can be made by
burying two plates of the before-
mentioned size (3 feet by 2 feet) face
to face and about six or eight feet apart,
the lead from each plate being brought to
the midway line between the plates and
there jointed to the station earth lead.
In any case we recommend the amateur
to run out at least one wire under the
aerial to supplement the plates. What-
ever arrangement of plates is decided
upon it Is necessary to arrange the con-
nections to the plates so that the common
earth lead is symmetrical with regard to
them. By this we mean that the wires
connecting each plate to the station earth
lead should all be of the same length.
If this rule is not adhered to, the current
will not be evenly distributed over all the
plates. Also it is obviously necessary
that the earth lead should be of at least
the same cross section as the wires form-
ing the aerial. It is not consistent to use,
say, two 7/19 wires in the aerial and
then employ a single strand of No, 20 for
the earth lead. We shall return to this
point later when giving specimen draw-
ings of aerials and earths.

As soon as the prohibition of amateur
working is removed The Wireless Press,
Ltd., will be in a position to supply
working drawings of all parts of
apparatus described in these arricles. It
must again be emphasised that until the
restrictions are removed no practical
work must he attempted by the amateur.
[t may be that by the time this magazine
has passed through the press some indica-
tion may be given of the Government’s
future policy in this matter.

I
SHARE MARKET REPORT.

Business in the various Marconi issues has
been active during the past month. There has
been considerable investment buying of both
the Ordinary and Marconi Marine, both elasses
of shares showing a marked improvement in
price since we last went to press

Ordinary, £ 4. 15. 0; American, £1. 10
Preference, 3. 17. 6; Canadian, fjs -Dﬂ
Spanish, 14% 6d. ; Marine, A3 17,
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“STATION X.” By G. McLeop operator acquires the habit of taking long
Winsor. London: Herbert Jenkins solitary walks around the island. One

Limited, 6s. net.

HE novelist who takes as
his subject a wireless station
is on dangerous ground and
must walk very warily.
The novelist who writes on
communication with the stars is treading
an equally difficult path. But the
novelist who combines both of these
subjects in one volume is attempting
a truly formidable task and one to-
wards which detailed criticism is certain
to be directed. It is only fair to
say at once that in * Station X " Mr. G.
McLeod Winsor emerges very success-
fully from the ordeal, and has produced
« book in which the greater part is equal
to Wells at his best and challenges com-
parison with Jules Verne. The story
deals with a secret Admiralty Wireless
Telephone Station erected on a remote
island in the Pacific and containing a
plant of such high power that communi-
cation can be effected directly with
Whitehall. To this Station 1s sent a
party consisting of a naval lieutenant, a
wireless operator and a Chinese servant,
these three forming the crew of the
Station. Early in the book we learn that
the operator and the lieutenant in charge
are temperamentally entrely dissimilar;
on the one hand the operator, a Scotch-
man brought up in a lonely glen away
from the bustle and hurry of town life,
is moody and dreamy, and none too
well educated, while the lieutenant is
arbitrary in his manner, dogmatic in his
views, and with no point of contact
socially with his subordinate.
In this state of affairs the young
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day, returning to the Station, he hears
a cry and a revolver shot and finds both
the lieutenant and Chinaman lying dead
—the officer stabbed, with a revolver
in his hand with which he shot his
murderer. The shock of this terrible
discovery almost unhinges the operator’s
mind, and after calling up Headquarters
tn advise them of the tragedy and
request relief, he falls into a swoon.
In this ecstatic state he speaks into the
instrument, recording all he hears in
shorthand, and on the arrival of the
relieving party he is found rigid in
his chair—to all appearances dead.
It appears that the operator had
been in communication with the planet
Venus, the inhabitants of which dis-
closed a ghastly plot of the Martians to
dominate the world and its inhabitants,
Later a famous scientist, Professor
Rudge, continues this communication
and in the end after many exciting ex-
periences the plot is defeated,

The author wisely avoids techni-
calities in his descriptions, but has
thoroughly absorbed the “spirit™ of
wireless so that a technical reader is able
to read the book with pleasure. The
scenes upon the island and the descrip-
tions of the communications with Venus
and Mars are admirably done; the only
fault we would find lies in the treatment
given to those portions of the book which
deal with adventures in England, Here
the actors are badly depicted and the
story tends to drag, but, in all, the volume
is intensely interesting and will do much
to stimulate thought in a direction which
so far has been looked upon as purely

the realm of romance.
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THE LATE LIEUT. R. H. HIRST.

E regret to learn of the

death of Lieutenant

Harold Hugh Hirse,

only son of Mr. Hirst,

chairman and managing
director of the General Electric Co.,
Ltd. Lieutenant Hirst, who belonged
to the 21st Manchester Regiment and
was attached to R.E. Signal Service,
died at his home in Portland Place
of pneumonia following. influenza,
on the 24th of February. On the
outhreak of war he was in France
and on returning to England fell
seriously ill. Immediately on his re-
covery he joined the Inns of Court
().7.C. and became Divisional Signal
Adviser to the 3oth Division in England,
in February, Iglﬁ he proceeded to East
Africa, but owing to malaria and dysen-
tery i'u: was invalided home towards the
end of the vear, After a long and pro-
tracted illness he recovered and in June,
1917, was transferred to the Wireless
Service, in which he acted as Instructor.
He proceeded to France in the summer
of 1918 and took active part in the June
advance preceding the armistice. The
strain of the campaign, however, broke
down his health and he was invalided
home at the end of October. He
had not fully recovered when he fell

a victim to influenza followed by
pneumonia. He leaves a wife and one
child.

A POSTHUMOUS HONOUR.

For services rendered to a Japanese
destroyer which had been torpedoed in
the Mediterranean Signalman Thomas
William Woolcock, R.N., of BSefton
Street, Southport, was awarded the
Order of the Rising Sun (eighth class)
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by the Japanese Naval Authorities, We
understand that the H.M. destroyer
“ Ribble " received the 5.0.5. from the
torpedoed vessel and at once went to
assist.  Woolcock was one of the party
to board the torpedoed wvessel and
rendered every assistance in getting
the survivors and the injured aboard
the British destroyer. It is regret-
table that this gallant sailor did not live
to receive the recognition bestowed upon
him, for on transferring to one of the
Hritish cruisers Signalman Woolcock
contracted

influenza, and pneumonia
supervening he died on the 3oth of
October last.  We offer our deep

sympathy to his relatives, who must’ be
iﬂtl:l'l!i-l‘.!'i}‘ proud of the decoration con-
ferred upon him.

AN AUSTRALIAN ECHO.

Mr. Jensen, who was relieved of his
office of Au:;traltan Minister of Customs
in consequence of the investigation by
a Royal Commission concerning the
Navy Department’s purchase of wireless
works at Randwick when he was
Minister of the Navy, has gone to
America. Reuter’s Agency states that
he sailed on January the 2gth.

DEATH OF Mgr. A. ALLAN.

We regret to learn of the death in
Montreal of Mr. Andrew Allan, one of
the founders of the Allan Steamship
Line. Mr. Allan was President of the
Canadian Marconi Company and Chair-
man of the Shipping Federation. He
was deeply interested in wireless tele-
graphy from the earliest days and his
influence and support at a ume when
Senatore Marconi’s ‘nvention was looked
upon as a scientihic curiosity, was of the
greatest assistance.

| Li' Ei|"i.



k

= NI

Molb.—This yection of the wmagasine is
Maced at the disposal of all readers who wish
to receiry adeice and information on maficrs
pertaiminy  to bath  the techmical and non-
techmical sides of wireless telegraphy. Readers
shonld  comply  with  the following rules :
(1) Questions should be numbered and written
on o side of the paper only, and should not
exicved four in mumber. (2} Queries should be
clear and congise. 13} Before sending in Mheir
qm.shmr.s readers are advised to search recent
mumrhyers fo gee whethier the same queries have,
mol been deall with before.  (4) The Editor
cannol wndertake to reply to queries by post.
(5) Wl gueries mnst be accompanied by the full
nam: amd address of the semer, which 15 for
reference, mol for publication.  Queries will
be answered wnder the initials and lown of the
correipondent, or, if 30 desired, under a ** nom-
de-plurme,”"

0.0, {Aldershot).—As the feld covered by
the general term °° wireless telegraphy ™ is so
wide and so rapidly expanding we cannot in
thes columns deal in detail with the oppor-
tunities of a carcer which the wireless service
offers. However, it roughly divides into two
branches, enginecring and operating, and we
think that in view of your experience as a
telegraphist vou should apply to one or other
of the Marconi Companies lor particulars of
employment as an operator. We might add
that positions as operators on commercial land
wirrless stations are generally filled either by
men who are expert in land-line telegraphic
work or by long service seagoing ators.
Wireless engineer: of the Marconi Company
are required to have had a training in enginecr-
ing' ar certain approved institutions.

.M. lﬁundnrfl.mdr—“{- have not heard of
any qutslmns on the subject of Valve Recvivers
bdfing asked in .M., Examinations held up
to the present time, When these Receivers are
mor: widely used for commercial purposes the
Mowt Office Examiners will no doubt ask the
candidates to answer gquestions on the subject.

M.O'N. (County Cork).—Your enquiry
should be addres<ed 1o :—The Traffic Managrer,
The Marconi International Marine Communi-
cation Co.. Lad., Marconi House, Strand,
London, W.U 2.

F.G. G, (Gillingham, KRenth—The Marconi
Free Training Scheme for operators has now
cepsed and we do not think there is anv
possibility of its re-establishment.

A.H.5. (B.E.F.).—The Engincers of Mar-
coni's Wireless Telegraph Co., Ltd., are
required to have studied at one of certain
approved Institutionz, a list of which can be

Qleétions and Answers
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obtained from the aforesaid Company. From
what vou say of vour previous experience we
are not sure that you would at present qualify
either as a draughtsman or as a general wire-
less enginecr.  We advise vou to apply direet
ta the Company.

5. G, .. {Bournemouth).—{1) Undoubted]s
direction finding will be-a permanent feature
in future commercial wircless work, (2) It 0=
possible that vou would find employment as
a wireless operator engaged on direction finding
work provided that you were able to pass
the Postmaster-General’s examination, the
medical examination, etc. (3} You should
apply to :—The Traffic Manager, The Marconi
International Marine Communication Co.,
Ltd., Marconl House, Strand, London, W.C. 1.

W.D. (Beeston).—{1) We are unable for
aeveral reasons to state the cost of a § k.w.,
§ k.w., and 1 k.w. Marconi sets. These seis
are not as a rule sold outright, but are gener-
ally supplied at a yearly rental. Then, a bare
description of an installation as being of a
certain power is insufficient because no mention
is made of the size of the aerial required or
whether emergency gear is to be included.
{2) We think the Marconi Company will be
in o positien to supply amateurs with poriable
wircless sets in the near future,

AE.W. (Catford).—The information vou
require was published in the WikeLess WorLp
for May, 108, Apart from the guestion of
physical fitness and general education, we may
say that the age of an applicant for a position
as engineer in Marconi's Wireless Telegraph

w., Lid., should be from 21 to 25 vears, and
he should have had two or three vears college
training in general engineering subjects and a
further two vears’ mechanical engineering
rraining in  the workshops. A diploma in
electrical enginecring is necessary as cvidence
of competence. The following London institu-
tions provide a suwitable course of training :—
City and Guilds (Engineering) College, City
and Guilds of London Institbte, Faraday
House, Finsbury Technical College, King's
College, Northampton Polvtechnic  Institute
ard University College.

H. (lsle of Wight).—{1) For permission
with  wireless  telegraphs
apparatus vou should apply to the Secretary,
LGP0, giving full details of what you wish
to do.  (2) You will no doubt be able to
obtain the apparatus vou need from Marconi s
Wireless Telegraph Co., Ltd., Marconi House,
Strand, W.C.2., althuugh this- depeends I:urp.v'l_l
upon whether vou obtain official permission e
purchase,
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J.AV. [El.l:mg] —Asks if- an Elu:tml:.u:
detector in series with the aerial will work in
practice. His telephones are connected in
serics  with two dry batterics across the
detector.

Answer.—In the first place an electrolytic
detector is a high resistance detector, and
therefore needs the application of a high volt-
age to render it cfficient. A detector that
can be used efficiently directly in the aerial
circuit, must be of the low resistance type,
such as a2 magnetic detector, as in the lower
part of the aerial the current Aowing is due
o a low voltage

It would therefore be much more efficient to
connect the detector in series with the tele-
phones and batteries across an inductance coil,
ponﬂdnlg large inductance, in series with the
aerial. 1f available a potentiometer of about
jo0 ohms should be connected across the
battery and one of the telephone connections
brought to the slider.

Question 2.—Asks il an A.T.1. and A.T.C.
are required. As stated above an aerial induct-
ante is almost an absolute necessity in any
receiver. An aerial tuning condenser is not so,
for the reason that a condenser in the aerial
clrecuit has the effect of shortening the wave-
length of the aerial circuit below the funda-
mental wavelength of the aerial. The lengths
of aerials generally used by amateurs usually
give a fundamental wavelength low cnough to
dispense with an A.T.C.

Question 3.—Asks if it is possible to pick up
anything with one, or more aerial wires in
parallel, hung across a room. To this question
we can only say no. If JLA.V. had several
magnifying valves and the necessary apparatus
it would be possible, but cerlainly not with
the apparatus he srems to have at his disposal.

Question 4.—The object of -an A.T.l. is to
allow the aerial to be tuned to the wavelengihs
*of incoming waves by either decrcasing or
inmning the amount of inductance in the
aerial. ince the aerial Torms one plate of
a condenser and the earth the other plate,
cutting down the length of the arrial has the
cfect of reducing the capacity, and therefore,
less energy can be transferred to the detector
circuit. Henee it is not practicable to cut down
the lengrh of an aerial too much and make up
for the loss of both capacity and inductance
by the addition of extra A.T.I. In determin-
ing the length ol an aerial to be used for
receiving work it is usual to reckon that the
fundamencal wavelength of the aerial shafl be
about double that of the lowest wavelength it
is desired to receive, and then of course adding
inductance to tune to the longer waves.

It seems to us thac J.A.V. has not yet
mastered the underlying principles of Wireless
Telegraphy, or the proper working and value
of the various pieces of apparatus used, and
we would strongly recommend him to study
thoroughly an Elr.-ment:rr text bonk on the
subject.

J.R.C.H. (Leeds).—Asks: Whether two-
slide primary and sechndary tuning coils have
yet been wound to pay commercially. He has
read that they are deemed practically and
commercially impossible.

Answer.—Il |.R.C.H. is thinking of the
primary and secondary tuning coils such as
are used in receivers, we are quite at a loss
to understand why it has been deemed practi-
rally and commercially impossible. The
Marconi Companv have used many years
a two-slide inductance on some of their small
transmitting and receiving sets and probably
the majority of amateurs use them in their
aerial chreuit.

There are various disadvantages in them,
hnw&ver, which render their use in some
receivers detrimental. The slide usually makes
contact with several wires at once, especially
if the wire be of small gauge, thus causing
these turns to be short circuited. Another
point against their use is that the narrow strips
of wire along which the slide makes contact
become oxidized on exposure to the air, thus
sometimes causing a bad contact with the slide.

If ].R.C.H. has in mind the secondary and
primary of tuning inductance of any trans-
mitting set above about ago watts he will find
that these inductances usually conslst of a few
turns of heavy wire, or in the case of very
large sets of copper tube, in which casc tapp-
ings are made to the turns by means of a
fexible connection fitted to a plug and socket.

W.F.B.. (Fleetwood).—Wants a set of in-
structions for the w-nrl:inﬁ of Field Station sets
e F-Iﬂ'l.'ili.f to my own set. He also send= us

** approximate "' diagram of connections of
'hli sct.  In the first place we should like o
ask what an ** approximate "' diagram of con-
nections is. Surely a diagram of connections is
either right or wrong, and there can be nothing
approximate about it. We have looked through
this dingﬂm and have only one fault o find
with it, and that not a serivus one, He con-
nects his tEltplmn!ﬂ across his crystal, Whl'n-as
the usual method iz to connect the Ielt"phnn
in series with the crystal, as for the average
crystal this method gives beller results. .

We are somewhat at a loss to know why
W.F.B. wants a set of working instructions of
Marconi Field sets, as they would b of very
littke use ta him in helping to work his own
station. We think it would be much better
for him to obtain R. D. Bangay's Principles
of Wireless Telegraphy, published the
Marconi Press, and learn the function of rach
picce of apparatus used in a transmitter and
receiver.  Having done this he would then be
in a2 much better position to use his own set
cfficiently, and to solve any little difficulty he
Came across.

We should like to draw W.F.B's. attention
to the int that we cannot umdertake 1o
return diagrams of connections, elc., amnd a
copy of all diagrams should always b ke
for future reference,
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