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“AVANTI ITALIA”

How British Wireless <Men Helped Italy to Uictory.

By Caprain 8§,

OVEMBER in France,

1917, with all the excite-

ment of the break through

by the Tanks at Cambrai

caused enormous excite-
ment for the B.E.F., but immediately it
was known that reinforcements in the
substantial form of several of the best
divisions were to be sent to Italy to help
our Allies to stay the Huns in their tem-
porary victory of Caporetto, the excite-
Ment wWas even greater.

Each division that was “‘resting” or
withdrawn from the line, was con-
gratulating itself that it had been
the lucky one selected, and when
those five divisions which were actually
chosen ultimately entrained for the
sunny south, there were few pangs of
regret at leaving those walls of mud
which had been their abode for months
past. The excitement of a new front,
combined with the natural curiosity of
the soldier as to how the [tlian soldier
compared in prowess of arms with the
other allied nations, by whose side we
had fought, and the wonderful scenery
which one knew of as being unsur-

passed, gave ample food for conversa-

B. Balcombe.

tion. I, unfortunately, was debarred from
taking part in the touring with the
“Force,” and had to go to England to
get the wireless gear and the personnel
to man it. The sorting out of “junk,”
the annexation of “‘gadgets” for experi-
ments, and the wholesale confiscation of
spares which were not on the official
list of stores, together with the collec-
tion of the personnel all took up time,
and December was well advanced before
any definite news of a move became
known,

The gear, which consisted of short-
wave Bellini-Tosi-Marconi sets of latest
pattern, aeroplane compass sets of the
whirligig type, interception sets, and
numerous other smaller sets was all
packed up straight from the factories,
and in due course we started off on the
great adventure, hfty strong, with a
multitude of packing cases, mast sec-
tions and charging sets, all stowed safely
away on the same train.

During transit the stores at times
very nearly came to grief. What they
suffered from transference by crane
from train to ship when embarking, and
from ship to train on arrival at the other

237



THE WIRELESS WORLD

AUGUST, mqrg

funme T5ta, 1915, on the Frave.

side, with many bumps and bangs in the
hold and at the quay side, nearly turned
my hair white, and I praved that some
fairy gndmuth:r had kindly looked after
the interior of the cases, as the prospects
of doing any big repairs when we ar-
rived were absolutely unknown, and the
thought of having broken gear, and the
necessity of sitting stll whilst awaiting
replacements from England was not a
cheery prospect, as [ knew by experi-
ence what expeditious results have been
achieved when anyone at the front had
asked for spares from England.

Anvhow the unpacking at our jour-
nev's end revealed nothing worse than
a few missing terminals, or a valve or
two broken, so that with our spares
brought into operation and a few hours’
work on the part of the instrument re-
pairer, we were soon able to “get things
going.”

‘The powers decreed that the Piave
front should be our destination and a
few days’ reconnaissance of the front
gave me the opportunity to erect sta-
tions at points where the tactical situa-
tion demanded them,

With a wide expanse of the Venetian

Note the remains of the pomtoon bridge,

plain in front of us, no difficulty was
found in obtaining good positions for
the stations, and we made our headquar-
ters at lreviso.  Unfortunately this
town was a marked place for the Hun
bombing planes, and they gave us a right
royal greeting on our first night’s arrival,
_am‘l kept it up to well towards thc
middle of March. To say the least of
it, things were decidedly unpleasant and
the group wireless headquarters had
more than one escape, no less than 20
bombs falling within a radius of 100
vards, and on one occasion a bomb
alighted within 20 vards of a wireless
set without disturbing it.  *“Archies™
also provided many thrills and an occa-
sional “dud” which missed its mark
landed in alarming proximity to a Bel-
lini-Tosi set, greatly to the distraction
of the operators performing at the time,
but they carried on notwithstanding.
Another bomb splinter made havoc of
an hvdrometer which the electrician was
manipulating at the time the * egg ™
fell, and a call upon our reserve stock
was afterwards necessary,

These planes afterwards had a very
lively time with our own machines
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which carried out reprisals with great
zest. Lhe leader of these raids was the
well known Canadian airman, Major
Barker, V.C., D.5.0., M.C., and it will
be interesting to readers to learn that
this gallant ofhcer, who acted upon wire-
less information supplied by aeroplane
whirligig stations, was successful on
more than one occasion in bringing them
down or driving them off. He was very
keen indeed on wireless reports of the
enemy plane positions, and were he
on the ground at the time the report
was received at the aerodrome, he would
immediately go up and endeavour to
bring the enemy down.

The Hun wireless was singularly in-
active during these months, and it was
not until early in May that any sign
of activity prevailed. This was inter-
esting because from November, when
the offensive ceased, untl May, the
Hun had been on the defensive and had
not, with the exception of an occasional
raid, undertaken anv operations. T'o-

ward the end of May and the early part
of ]um increased wireless Activity was
very apparent on the part of the Huns,
and our wireless intelligence was kept
very busy locating these stations. Later,
in the mlddh: of June, the increase in
enemy stations was most marked and
this led our **I" branch to make deduc-
nons, which were correct, that an offen-
was imminent.  How right these
deductions were is borne out by the fact
that the enemy offensive commenced on
the morning of June 15th and ended
in dismal failure. To what extent
wireless was responsible for the correct
deduction of the date of the offensive
being made s perhaps for the staff to
sav, but one may conjecture that it paid
no very small part.

During this battle a listening set was
temporarily isolated together with the
operators and interpreters, and I helieve
two of the men were killed. One of
the survivors succeeded, however, in de-
stroving the instruments and burving

sIve

The [talian lines on Monte 1'ial;,

There was a WIT statiom just by the gun in the (left) centre

of the picture.
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Oun the Piave front wezr Nervesa.

the papers in a shell hole; these were
ultimately recovered when we counter-
attacked and regained the small loss
of ground given under, the first weight
of the attack. It is interesting ‘o
note that one of the survivors suc-
ceeded in preventing himself being made
prisoner by feigning death and remain-
ing on his stomach in a shell hole for
a considerable period. His companions
in this shell hole were both dead, and
this helped him in making his ruse
good, but I believe a very unhappy quar-
ter of an hour was spent, whilst Austrian
parties were searching for wounded and
passing their hands through his clothing
for any spare “souvenirs” that were to
be had.

After the enemy had been soundly
trounced a period of inactivity was en-
forced, but we were kept fully occupied
by enemy wireless which was not so
much of a tactical nature as practice to
keep their hands in, and they needed the
latter badly. The operating was simply
appalling, rarely, if ever, rising above
five words a minute, and the style and

A shell bursting over W/[T station.

formation beggars description. It was
no uncommon thing for a message to be
repeated at least half a dozen times and
for the receiving station finally to
give it up as a bad job. Whatever use
such operators could be in a “show”
such as in France one fails to see, and
such inefficiency, 1 understand, was not
confined to operating, but was found to
exist in the apparatus itself. Many of
the sets obtained their “juice” by means
of a bicycle-driven generator and it was
amusing to hear the note obtained. One
could imagine the Austrian hard at work
on his pedals; gradually the note would
get higher and higher, but so slow was
the operating that long ere the message
was finished the pedaller was tired our
and the note had dropped in pitch about
half a dozen octaves. A long drawn
out “gurr” often intervened, and finally
the signals died out entirely, leaving the
operator wondering how much, if any,
the receiving station had got of his mes-
sage; usually it was tonfined to the first
two words. Furious requests would then
he made for a repetition of the message
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and again the farce would start, inter-
mingled with perhaps another two or
three stations on the same game, until
the interception operator in our lines
would throw up the sponge, and leave
them to fight it our. A nearer ap-
proach to Bedlam has yet to be con-
ceived, I should imagine.

We were always on the look-out for
enemy stations using continuous Wwave
sets, but we never found them. Pos-
sibly, as they were not sufficiently
trained for spark work the idea of giv-
ing the operators C.W. was out of the
question, and therefore it was not in-
stituted.

During August a rather alarming in-
cident happened at one of our own sta-
tions. Atmospherics had been very
heavy, and with our excellent ampli-
fiers in use, they occasionally re-
sembled machine gun fire, so that work-
ing was at times impussfhl:. It was
during one of these periods that a terri-
hc thunder-storm took place and burst
right overhead one of the stations,
actually striking the aerial which was
being earthed at the time. The bill of
damages consisted of a 200 volt H.T.
battery completely burnt out, two
telephone transformers, two pairs of
Brown’s telephones, some condensers
and a few valves. The set was earthed
at the time and the aerial was discon-
nected from the set, yet due to its being
isolated in the open it was struck, The
hut was completel wrecked, the set put
out of action, am:ly all was in a chaotic
condition, but luckily no one was inside
at the time. This particular station
was about 30 miles away from our
Headquarters and the repairs were
effected, the hut patched up, and the
set ag:u'n working, 24 hours after this
incident happened.

Several distinguished visitors  in-
terested in wireless telegraphy visited
the British Expeditionary Force in
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Italy, chief amongst these being Sena-
tore Marconi. He inspected one of
the stations at Malo and expressed his
satisfaction at the work pf:rfﬂrmf:d
Such praise coming from the great in-
ventor was very welcome. Liaison work
with the French Force in Italy, the
Italian Army Section and the Supreme
Command was very finely carried out,
and Colonel Bardeloni of the Iralian
Army was enthusiastic in anything con-
nected with wireless telegraphy. Early
in October every one was working
toward the offensive which was to
be wundertaken against the enemy,
and in this respect wireless played
a very big part. Every effort was
made to locate the enemy stations
and intercept as many enemy mes-
sages as possible, with excellent results.
Positions of enemy wireless stations ob-
tained by big Direction Finders were
verihed by photographs taken from
aeroplanes and by other means, and
when we opened the offensive [ believe
the complete battle order of the enemy
was known tous. How well this offen-
sive succeeded is ancient history; it was
all over in about ten days.. Much
booty in the way of wireless gear fell
into our hands, in fact we had an enor-
mous dump of apparatus of every de-
scription, but very little of real use,
Lord Cavan, on a visit to the Wire-
less Headquargers, thanked the person-
nel for their work, and said how valu-
able it all was. The Chief of Intelli-
gence wrote the following: “Let me
" say how much I appreciate, too, the
" good work and "long diligence of all
* your show in connection with Intelli-
* gence; it has helped us a lot.” At
least one Military Cross, one D.C.M.,
one M.5.M., and mentions in despatches
fell to the lot of wireless men in Italy
during the twelve months’ war they
waged there. Such a record is one so

be proud of,
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Personalities in the Wireless World.

N his early youth Marquis Luigi Solari chose the ways of the sea. Upon

finishing his studies at the Royal Lyceum of Ancona and at the Cavallero

Institute of Florence, where was also Senatore (then Mr.) Marconi he entered

the Royal Naval Academy at Leghorn in 1887, Obtaining his commission in

the Royal Italian Navy in 1892, after several voyages across the Atlantic and to

the Near East, he was sent on a mission to China during the Boxer Revolution.

After travelling around the world he resumed the study of electricity,

obtaining the diploma of Electrical Engineer at the University of Turin.  Whilst at

the Electrical Laboratory of the Royal Navy at Spezia he was called upon to conduect

researches in wireless telegraphy and succeeded by means of apparatus constructed at

Spezia in establishing wireless communications with Calvi (Corsica) and Biot (South of

France). In view of these successful experiments the Marquis Solari did his utmost
to bring about the widest application of wireless telegraphy in Italy.

He was in charge of the wireless station on board the battleship Carle Alberto
whilst the historical tests on board that vessel were being carried out under the direct
supervision of Senatore Marconi. From the Mediterranean the Carle Alberto went to
Russia and thence to Canada being all the time in communication with the station at
Poldhu. The Marquis Solari wrote the official detailed report of these experiments
and, further, directed and superintended the erection of various wireless installations
on board [talian warships, the first wireless stations in Rome and La Maddalena and
the first international wireless line opened for public service between Bari (ltaly) and
Antivari (Montenegro). He was then asked to direct, under the supervision of
Scenatare Marconi, the erection of the high power station at Coltano (near Pisa).

As a delegate of the [talian Government the Marquis was at the Berlin Wireless
Conference and at the International Congress of Electricity at 5t. Louis, where he
read a paper on the history and progress of wireless telegraphy. For two years he
was head of the Wireless Department of the Italian Ministry of Posts and Telegraphs.
He was the promoter of the first applications of wireless telegraphy in China between
Taku and Pekin.

In view of the necessity of developing the Marconi system in Southern Europe,
and in order to combat the progress of the German system which was so strongly
supported by the German Government for imperialistic purposes, the Marquis Solari
for several years assisted in the conduct of negotiations with the Governments of
Portugal, Spain, Serbia, Bulgaria, Roumania, Turkey and Greece, resulting in the
introduction of the Marconi system into all these countries,

He now directs the wireless telegraph service on board the steamers of the
[talian Merchant Marine, and is in charge of the Marconi Works at Genoa and the
Marconi Office in Rome.

The Marquis Solari is a Commander of the Royal Italian Navy, is decorated
with bronze medals for the campaigns of China and Africa and is a Cavaliere Ufficiale
della Corona d'ltalia, a Cavaliere dei S5. Maurizio e Lazzarn, a Commendatore of
Danilo and a Cavaliere of St. Anna.

243



s s R s e

The Theory of Valve Rectification
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(Conlinued frem fuly Number.)

NEW development in rectifiers

might here be men-
tioned. In wirc]t_ﬁ:':
telegraphy, as also 1n

other electrical work, 1t
is often necessary to rectify alternat-
ing current for some particular pur-

pose. For example, it may
that a valve transmitter has been
installed, and the only means of

obtaining the necessary high tension
voltage for the anode is an alternator
and step-up transformer. If this were
applied direct to the valve circuit un-
damped woscillations would not be
radiated from the aerial. On the other
hand, by inserting a high-power rectifier
in one of the leads from the secondary
of the transformer, the alternating cur-
rent is rectified, direct current applied
to the wvalve and continuous waves
radiated from the aerial.

This high-power rectifier is essentially
a large Fleming valve, having but two
electrodes, hlament and anode, the main
points of difference from the receiving
valve being in the design,

In the first place the size of the anode
is an important factor. It must be of
sufficient area to deal with the energy
passing through the valve, as if too small
it is hable to become excessively hot
On the other hand it should not be too
large, as since all the metal in the valve
mnust be devoid of any occluded gas,
extra work 15 entailed in gas-freeing.
Secondly, the vacuum must be of a very

high order.
RECTIFICATION BY THE
THREE-ELECTRODE

VALVE.
The sensitiveness of a two-electrode
or Fleming valve as a detector may be

greatly increased by placing between
the flament and anode a third electrode
which is known as the grid. This may
be either a metallic plate with a num-
ber of holes punched in it, a spiral or a
wire network, the constructional de-
tails as to size, distance from filament
and such like depending upon certain
principles which need not be discussed
in an elementary article of this nature.

It has already been shown that the
number of electrons emitted from an
incandescent hlament depends upon its
temperature increasing with an increase
of temperature, and provided saturation
is not reached the current through the
valve will increase as the anode woltage
increases. Again, any variation of po-
tential in the path of the electron stream
will cause a change to take place in the
electron current.

The function of the grid, referred to
above, at once becomes apparent, for if
its potential be lower than than of the
hlament, that is to say, if the grid poten-
tial is negative with respect to the nega-
tive end of the hlament, it will, since
the electrons are also minute negative
charges, tend to repel them and conse-
quently reduce the current between the
anode and the hlament.  The electrons
will therefore congregate between the
grid and filament setting up what is
known as the space charge.  Should
the grid lose some of its negative charge
the space charge will be reduced with
an increase of current through the tube
and the application of a positive poten-
tential to the grid will to a great extent
neutralize the space charge with a still
greater increase in annde current,

Langmuir has shown that in the
three-electrode valve the plate cur-
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rent conforms very approximately to the

formula : [=A (V. + H‘h"}i

I =Current in amperes

V" =Voltage on the anode
V. =Voltage on the grid
and A and K are constants depending
upon the geometrical design of the
valve,

Very interesting experiments have
been described by Armstrong® showing
the effect of the grid in a valve. Special
tubes were made having two indepen-
dent anodes made in the form of flat
plates placed parallel to each other and
symmetrical with respect to the filament
but having only one grid placed on one
side of the filament as shown in Fig. 7,
aand b. Under exactly similar condi-
tions of high tension voltage and fila-
ment current it was found rhat a much
Ereater current passed between the fila-
ment and anode in the case shown in
Fig. 7a, that is when no grid was inter-
posed between the anode and kathode
In both cases the grid was left quite
free and with no connection whatever
to any other part of the circuir. It
seemed certain that in the case shown
in Fig. 7b the grid opposed the flow -f
electronic  current, and investigation
showed: “That this was due to the

where

charge accumulating .on the grid when
exposed to bombardment by the elec-
trons passing from the filament to the
plate.” The electrons attach them-
selves to the grid giving it a powerful
negative charge which impedes the flow
of electrons from the filament to the
anode, with a consequent reduction in
current.

As in the case of the Fleming valve,
the phenomena of the three-electrode
type can be best understood by the study
of a characteristic curve. As, however,
the circuit and method for this have
been fully treated in standard works it
will not be repeated here, and the reader
is referred to these works for full de-
tails.

It will be assumed, therefore, that a
curve has been drawn which will be of
the nature shown in Fig. 8.

Before passing to a detailed considera-
tion of this curve, it should be noted
that the general shape of these charac-
teristic curves is practically always the
same, although the exact position of the
curve relative to the current and volt-
age axes may be very different in differ-
ent circumstances. The curve is raised,
for example, by increasing the anode or
high tension voltage, or by reducing the
number of turns per inch of the grid in

* Annals N.Y. Sel. Vol XXVII. Aung., 1917

.

245

o

Fie, 7.



‘'THE WIRELESS WORLD

O,

4

P

-
Fig. 8.
the case of a valve with a spiral grid.
Hence it should be evident that the
point at which the curve will cut the
current {vertical) axis depends upon the
above factors and other geometrical de-
tails of the tube.

The main difference in obtaining the
characteristic curves of the two-electrode
and three-electrode valves should be
borne in mind, namely, that in the case
of the former the current in the anode
circuit is plotted against anode voltages,
whereas in the case of the three-elec-
trode valve with a hxed anode voltage,
the current in that circuit is plotted
against the voltages on the grid. Thus
the voltage across the grid circuit con-
trols the current flowing in the anode cir-
cuit,

A study of Fig. 8 shows that starting
at, say, the point P an increase in grid
voltage causes an increase, and a de-
crease in grid voltage causes a decrease,
in the current in the anode circuit. This
is the fundamental action of the valve.

It follows that if an alternating
E.M.F. be impressed on the grid varia-
tions in anode current will ensue, the
positive half-waves producing an increase
and the negative half-waves a reduction.
If then the potential of the grid be so ad-
justed that the valye is normally operat-
ing at the point P, Fig. 8, the oscilla-
tions in the grid circuit will be repeated
in the anode circuit. These oscillations
are of much wo high frequency
directly to affect the telephone re-
ceiver connected in the anode circuit,

-+
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consequently the wvalve must be so
adjusted that the effect of a whole group
of oscillations impressed on the grid 15
transformed into one low frequency
variation in the telephone current; that
is, it must be rectihed. This can be
done hy working the valve at one of the
bends k or z, Fig. 8 in a manner
similar to that described with the Flem-
ing valve.

In Fig. g is shown the arrangement
for connecting the three-electrode valve
to a simple circuit which should be com-
pared with Fig. 3.

Fig. 9.

In this case it will be seen that the
grid and filament are connected across
the oscilatory circuits, constituting the
control. By means of the potentiometer
the normal potential of the grid is ad-
justed to the point K on the curve, Fig
8. By reason of the curvature of the
characteristic the mean anode current s
increased during the oscillations simi-
lar to that shown in Fig. 4 and fluctua-
tions are obtained through the telephones
having the same frequency as that of
the spark at the transmitting station,

T be confinued. )
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HIGH FREQUENCY ALTER-
NATORS.
By M. Larour.

f Continued from [fuly Nwmber.)

HE homopolar type of the

above machine the

advantage that the Aux does

not change its direction in

the teeth of the rotor dur-
ing rotatign, so that from the point of
view of the losses, all the advantages
of the homopolar machine are thus se-
cured.

‘I'heoretically as there are no conduc-
tors in the stator slots, it should be pos-
sible to construct this machine for any
frequency. In practice, however, it
would be necessary to reduce the air
gap proportionally to the size of the
teeth which becomes impossible for
mechanical reasons. If this reduction
of the air gap 15 not effected the maxi-
mum and minimum reluctance of the
magnetic circuit become sensibly equal.

These variable reluctance machines
can give rise to a frequency multiplica-
tion similar to that obtained in the Gold-
schmidt machine having poles of alter-
nate polarity. In this case, with a
machine having all poles of the same
sign, the windings become the seat of
currents which may be represented by
all the odd and even terms of the
Fourier Series. From this point of view
these machines should be able to yield
the highest frequencies without exces-
sive peripheral speed.

5. ALTERNATORS UTILISING
PART ONLY OF THE
ARMATURE PERIPHERY .

The dificulty encountered in con-
structing a machine either of the usual

Dl gest of ereless theratu re

I e a i i uHim e

||1||||1|u'r

type with poles of alternate sign, or
homopolar, for very high frequencies,
without increasing the peripheral speed,
resides in the practical impossibility of
accommodating the windings in the
slots. Thus with a peripheral speed of
150 metres per second, for 30,000 ~
the pole pitch is only 2.5 mms. Reserv-
ing 2 mms. for the thickness of the
tooth, there is only 0.§ mm. for the slot.

It is, however, possible to imagine a
machine having only a fraction of the
required number of poles, and to com-
hine together several machines so as to
distribute the total number of poles be-
tween them. Thus in place of a single
machine a system of three machines (I,
IT and IIl, Fig. §) may be considered, in
which the succession of the poles takes
place by passing from one machine to
the other, and by omitting two poles
out of three on each machine. The
space gained by the omission of these
poles allows for the easier accommoda-
tion of the windings. Fig § represents
the poles of the rotors of the three
machines on the left, and the stators
on the right. The first N pole is shown
on Machine I, the following S pole on
Machine II, the second N pole on Ma-
chine III., and the second S pole back
again on the first machine, and so on.
On each rotor two-thirds of the normal
number of poles are omitted. On the
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three stators two teeth out of each three
are also omitted as shown.

This method may be applied equally
to the homopolar machines and to the
variable impedance alternators that have
been dealt with above. In these cases it
is merely necessary that blank spaces
should replace the poles of opposite
sign. Fig. 6 illustrates the arrangement

lﬂlﬁ: @l 7w
—H—l—-JE—— {om- |- e -
bt o
- = —| B +E B
IE‘ 'hﬂ: & o || ED
..} LEu e
B e T
(I [ 1 0 I | 1 |
Fig. 6.
Uflffi'ﬂ" AN AY A

Fig. 7.

for a homopolar machine, and Fig. 7
that for a variable-reluctance alternator.

The author concludes by indicating
that each machine of the above series
really generates a fundamental fre-
quency=1/3rd the output frequency of
the group, combined with a third har-
monic; and shows that by combining
the three machines into one frame the
fundamental frequency is eliminated and
the total losses consequently reduced.

VACUUM-TUBE AMPLIFIERS.
By Lievr. M. C. BarserL (SionaL
Corprs, U.S.A.).

Electrical World, 73, p. 568
(March, 1919).

The most fundamental and most use-
ful property of the vacuum tube is its
ability to amplify alternating electrical
currents, voltages or power, This am-
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plifying ability arises from the fact
that the power required to cause
a given variation in the potential
of the grid of a tube is less than
the power associated with the result-
ing variations of the current in
the plate circuit.  The Signal Corps-
of the United States Army has
made two important uses of vacuum-
tube amplifiers, for the amplification of
weak ground currents in the reception
of earth conduction telegraph signals
and the picking up of stray telephonic
currents, and for the amplification of
radio signals both at radio-frequency be-
fore being rectified by a detector and at
audio-frequency after the radio-fre-
quency signals are changed to an
audible frequency by means of the
detector,

Although a vacuum-tube ampliher
in a sense, returns more energy than it
receives, amplification does not violate
the principle of the conservation of
energy and does not literally give some-
thing for nothing. It may be likened
to the action of an ordinary direct-cur-
rent generator. An increase in the field
current (or voltage) of the generator
will cause a similar increase in the volt-
age produced by the armature and cor-
respondingly in the load current. The
increase in output will be much greater
than the increase of power in the field
circuit, but this added power is, of
course, derived from mechanical forces
which drive the generator shaft. In an
analogous sense, the amplified power
derived from a vacuum tube is obtained
from the battery which supplies the
plate voltage and current of the tube.
In the generator the field voltage con-
trols the output through the agency of
a magnetic held. In the vacuum tube
the grid volrage controls the output
through the agency of an electric field.

When the grid of a tube is main-
tained at a mean potential more nega-
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tive than any part of the filament the
only current which flows in it is a very
small one du: to leakage or gas ioniza-
ton. Therefore the amount of power
required to cause a given change in the
grid potentia! is small.  Since the
vacuum tube operates by virtue of the

OF WIRELESS LITERATURE

between the tflament and the grid,
resulting in the maximum power out-
put from the tube, Such a transformer
i5s known as an “input transformer,”

and its use with vacuum-tube amplifiers
is almost universal,
input

The combination of
transformer and tube is called

potential difference established between
the filament and the grid, it 15 desirabie
to transform the power supplied to as
high a voltage as possible. If the
source of voltage has an impedance Z ,

one “stage” of amplification.  Several
stages may be connected in series or cas-
cade, the plate circuit of one tube feed-
ing into the primary of the input trans-
former of the next stage, and so on.

Fip. 2.

a transformer to supply current to the
grid ilament circuit should have a rativ
K in the step-up sense such that K2 Z,
=7, where Z, is the impedance of
the grid hlainent circuit.  The maxi-
mum power is then derived from the
source of voltage, and the greatest pos-
sible  potential - difference  established

AUDIO-FREQUENCY
AMPLIFIERS.

One of the first pieces of radio equip-
ment manufactured for the U.S. army
after the cstablishment of the radio
development organization was the type
SCR-72 two-stage audio-frequency am-
pliier designed and constructed by
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the Western Electric Company. Many
hundreds of them were produced and
have in service given excellent satis-
faction,

There are no adjustments of any
kind. Simplicity and reliability are the
outstanding features.  The power of
the output signal is from 40,000 to
60,000 times that of the input signal.

If the signal to be received is weak
and is masked by in:erfering noises of
equal or greater loudness, it is found
that amplihcation beyond a certain de-
gree is detrimental. If the interfering
noises are amplified to be louder than
this rather critical value, the ear is over-
burdened and is wunable to distin-
guish the signal as well as when both
signal and interference are weaker.

The input transformer which was
used in the SCR-72-B amplifiers and in
certain other equipment which involved
stages of amplification built in units,
was designed and manufactured by the
Western Electric Cumpmm It is a
shell-type transformer and its winding
is composed of about 6,000 feet (1,830
m.) of No. 40 enamelled copper wire
covered with a single layer of silk.

RADIO-FREQUENCY
AMPLIFIERS.

The principal use to which these
amplifiers have been so far applied is
in connection with radio direction-
finders,  In this work the signals are
generally so weak (since the amount
of energy picked up by the small loop
antenna is so meagre) that extremely
high amplification must be employed.
To build a reliable efficient amplifier of
more than three stages, at any one fre-
quency, is practically impossible, since
very grave difficulties are met with in
Im:pmg it from howling or oscillating.
It is, however, quite feasible to amplify
a radio mgn:l at its radio frequency,
pass it through a detector tube and then
amplify the resulting audio frequency

WORLD AUGUST, 1gig

current.  L'his not only gives the in-
crease due to both the radio and the
audio-frequency amplitiers, but in addi-
tion increases the detector tube efficiency
since, within limiws, the efficiency of
detection increases with the signal
strength. Thus the receiver usually
works out best in seven stages—three
radio, one detector and three audio.
Properly designed sets of this kind,
operated non-oscillating and without
regeneration, will give signals more than
10" times as strong as would be
obtained with a simple one-tube detec-
tor. By using a regenerative feed back
much higher amplification can  be
realized, but the operation becomes less
stable.

Of the severil methods which may
be used for transferring the output of
the plate circuit of one tube of a radio-
frequency amplifier to the input or grid
circuit of the next tube, the iron-core
input transformer has been most used.
Air-core transformer; have also been
successfully utilized, but they result in
a less stable unit. The core is made up
of laminations of enamelled soft steel
1§ mils, thick (0.38 mm.). The primary
and secondary windings each consist of
a single layer of No. 40 enamelled cop-
per wire. The magnetic circuit con-
tains a short air gap.

Figs. 1 and 2 show rear views of the
panels of seven-stage radio-audio fre-
quency amplifiers made up with iron
and aircore radic frequency input
transformers respectively. The three
radio stages are on the left of the pic-
ture, the detector in the middle, and the
audio stages on the right in each case.
The tube sockets are carried on sponge
rubber to reduce vibration. The other
parts are carried directly on the panel.
The two amplifiers are identical in out-
side appearance. The filament rhenstat
provides control of the degree of ampli-
fication, and no other adjustment is
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needed. T'he particular sets illustrated
were designed for use in air-planes.
Orhers of very similar appearance have
been made for ground use. The circuit
diagram is shown in Fig. 3. The bat-
teries for supplying the plate current
are contained in a separate box. It is

desirable to have the box as small as pos-
sible because it is more convenient to
mount several small boxes in an airplane
than one large box. The plate bat-
tery consists of three standard 20-volt
drv batteries in series. The filament bat-
tt:1r}' must supply 7.7 amp. at 4 volts

The Amplification of Photo-Electric Currents.
A HINT TO ?{_ESEJRL‘H MO R_J{_E‘R_"i

N 1887 Hertz noticed that when

rays of ultra-violet light fell on a

spark-gap the electric discharge

was facilitated, and Wiedemann

and Ebert showed in 1888 that
this action has its seat at the cathode. In
the same vear Hallwachs found that a
negatively-charged body loses its charge
when subjected to the action of ultra-
violet light, whilst the same investigator
and Professor Righi showed, indepen-
dently of each other, that an insulated
and tlectm:alh neutral body acquires a
positive charge by the same means. It s
now an established fact that ®ther-waves
of a frequency corresponding to that of
ultra-violet light will release electrons
from metallic bodies. [If, for example,
a polished metal plate is connected to
the negative terminal of a voltaic bat-
tery the positive terminal of which is
connected to a perforated metal plate
situated at a certain distance from the
zinc plate, and the latter is brought un-
der the influence of light from an elec-

tric spark, electric arc, or mercury va-
pour lamp, then it is possible to detect
the passage of a current between the
plates,  Photo-electric cells have been
constructed on this principle and a type
evolved by J. Kunz and J. I{tmp has
been used hv them as a receiver in wire-
less telegraphy. A paper by C. E. Pike,
contributed to the Physical Review®
deals with the amplihication of the photo-
electric current by means of the three-
electrode wvalve. The writer shows
that such currents can be amplifed by
this means from 1600 to §000 times,
and that the weaker the light the smaller
the primary photo-electric current and
the larger th: amplification.  Further
investigation of this problem may lead
to results which would increase the
value of the photo-electric cell as a
detector and there still remains to con-
tinue the research with ultra-violet and
interrupted light, with alternating cur-
rents.

" F-H";I! ;ll.'}" 1g15.
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FTER Australia and New

Guinea, Borneo is the

largest island in the world,

but, in spite of its wealth

in minerals, animals and

torests, only 1,800,000 people inhabit
its area of 735,000 square kilometres.
The Dutch possess more than two-
thirds of the island, whilst the other
rt of its territory, in the north-west,
belongs to the English. In this latter-
named region are first distinguished
British Borneo, which comprises the
ions acquired from the Sultans of
Brunei and of Sulu in 1879-80 (an
area of 79,632 square kilometres), then
the Kingdom of Sarawak (an area of
102,400 square kilometres with over
640 kilometres of sea coast) which has
been under an English protectorate
since 1888, The present white Rajah
is named Brooke and is the descendant
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The New Wireless Service on
the Island of Borneo.
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of a London family. He succeeded his
father in May, 1917. Under the con-
trol of the British Government he exer-
cises authority over a population of vari-
ous races, estimated at 600,000 inhabi-
tants,

The special feature, however, which
alone interests us in this article, is that
the Indo-Malay Archipelage did not
possess up to last vear any radiotele-
graph station. Furthermore, in view of
the difficulty of maintaining cables in
tropical waters, ordinary telegraphy
could not have been utilised without
incurring expenditure out of proportion
to the traffic over the line which would
have connected Borneo with Singapore,
which is situated at a distance of about
two days and a half by sea. One cargo
boat alone, a vessel of 1,500 tons, main-
tained the postal service and the trans-
port of travellers and goods in both
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directions,. The Island was therefore
isolated for a part of the week. Even
before the war the Rajah recognised the
necessity of establishing a wireless ser-
vice in his dominions. It was there-
fore decided to install a station in the
capital, Kuching, a commercial town
of 40,000  inhabitants, principally
Chinese, and to &upplement this station
by three others of less importance at

the surrounding districts. Lastly Simun-
jan, on the river Sadong, whose waters
are greatly feared by Caprains of vessels
on account of the eddy, is a port through
which pass annually 30,000 tons of coal
obtained from the mines in the district.
The English Government charged
the Anglo-French Wireless Limited, a
branch of the Compagnie Générale de
Radiotélégraphie Franecaise (C.G.R.)
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Ceneral view of the Kuching Station.

Meri, at Sibu, and at Simunjan respec-
tively. The first of these little towns
is situated towards the eastern part of
the possession in which are found the
petroleum  lavers belonging to  the
Anglo-Saxon  Petroleum  Company.
Sibu, situated 60 miles up the river Re-
gang, one of the most important in
Sarawak, has a Dvak population and
vast plantations of rubber are present in
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whose patents it was working within
the Hritish Empire, to install the sys-
tem. Unfortunately hostilities suspended
the realisation of the enterprise. How-
ever, the submarine war having revealed
the desirability for rapid communica-
tions with Singapore and with Allied
vessels navigating in these waters, on
account of the pirates which infested
the Malay Archipelago, the Rajah of

UNIVERSITY OF MICHIGAN



THE
Borneo insisted on the immediate con-
struction of the radiotelegraphic system
projected for Sarawak. Now, the Anglo
Wireless having disappeared in the in-
terval, the C.G.R. despatched a techm-
cal mission to Borneo, which mission
between May, 1916, and June, 1917,
succeeded in erecting four wireless sta-
tions which we are now about to
describe.
Each of these stations comprises a
petrol motor generating group charging

WIRELESs WORLD
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girder poles which, in their turn, sup-
port two small wooden masts of a
height of 10 metres to which are ixed
the terminal vards. 'T'he antenna are
of the so-called T'-tvpe, excepting that
of the less important station of Simun-
jan, which has two wooden masts 30
metres high which were constructed on
the spot.

Let us now enter into a few details
concerning the engines and apparatus of
the Kuching station.  Its generating

The power plant at Kucking

a battery of accumulators. The latter
feeds a converter group producing the
alternating current, of 500 periods, of
the oscillatory circuit. The spark cor-
responding to the sound of about 1,000
vibrations per second is a suitable note
for piercing the parasitic sounds which
are so numerous in the tropics.

In all stations of Sarawak, the an-
tenna, as is shown by our photographs,
is supported by two square-based metal

group can supply 118 amperes at 110
volts or 81 amperes at 160 volts, It
is charged through the intermediary ot
a switch board frted with automaric
circuit-breakers. [t further includes a
battery commutator switch and a bat-
tery of accumulators of 60 elements,
giving 800 ampere-hours. The con-
verter group which is controlled from
the operating room comprises a D.C.
motor, coupled to an alternator of
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500 perinds, capable of giving eign
kilowatts.  The transmitting appara-
tus is of the well known “C.G.R."” type,
with 56 adjustable spark gaps in series,
T'he capacity used is 200 micro-micro-
farads. On the whole the transmission
apparatus of Kuching resembles that in
use on board French armoured cruisers.

For reception a variable coupling is
emploved and in view of its extremr:l}'
reduced damping this system permits

1,800 metres. At the outset, transmis-
sions were also made on a 600 metre
wave, by inserting a condenser in the
antenna, when it was only desired to
work with Simunjan.  Afterwards a
wave of 1,800 metres was uniformly
adopted, experience having shown that
this wavelength was the most suitable
for the daylight trafhc performed by
the stations of Sarawak, which were all

closed during the might. Very good

Operating Room af Kuching.

of very sharp tuning which is indispen.
sable for a radiotelegraph station in the
tropics. 1 he two metal lattice poles,
bearing the aerial, measure 75 metres

and

two  small masts of 10 metrss
surmount them. This antenna, the
spread of which 15 102 metres, 15

composed of hve wires supported by
yards of 10§ metres,
The length of the wave provided

ter lr‘nfud--.t.:lm::_ communications 15

<55

signals were obtained at Singapore from
Kuching, using a continuous current
power input of only 60 amperes at
110 volts,

As the accompanying photographs

reveal, the Engineer of the C.G.R.
resorted  exclusively to  the services
of the Malays, who were recruited
on the spot nntl did not receive
special  training, for the erection
of the masts of Kuching, Meri,
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Sibu and Simunjan. Each race, more-
over, shared the various tasks to be
accomplished. The Dyaks, incom-
parable for work in the jungle, under-
took the clearing of the ground for the
sites. T'he Tamil Indians executed the
ballastings and the concreting of the
foundanons. They set to work in the
following manner in the erection of each
mast. After having constructed a caisson

AUGUST, 1919

The stations of Meri and of Sibu do
not differ in principle from that of Ku-
ching but their power is only four kilo-
watts. ©'he masts of the hrst are 60
metres in heighr plus a small wooden
mast of ten metres, whilst those of Sibu
are ten metres less.

The following are the distance:
which separate the stations of Sarawaik
from Singapore and from each other:

Buildimg a mast.

on the site selected so as 1o form an
empty space in the centre of the concrete
block, they afterwards placed there one
of the metal feet of the mast which
they afterwards sealed. They then ran
around the feet of the mast a counter-
weight of cement in order to avoid the
ground heaping up. Next, Chinese
waorkers erected the buildings of stone
and wood.

-~
ES

5h

[istance from Kuching to Singapore—
760 kilometres.

Distance from Kuching to Meri—500
kilometres.

Distance from Kuching to Sibu—160
kilometres.

T'he stations of Meri and of Sibu,
situated near the coast, can communicate
hetween themselves or  direct  with

UNIVERSITY OF MICHIGAN
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View of the Meri Station.

Singapore.  However, for reasons of
service the various stations of Borneo
send their radiotelegrams through the
medium of Kuching, exceptional cases
apart. Their trathc 15 considerable as,
apart from government telegrams, the
messages sent by English merchants
in rubber, gutta-percha, pepper and
tan derived from mangroves, are amply
suthcient to keep them going. Kuching
sends every day at 8 a.m. (Singapore
time) the time signals for the use of all
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the other wireless stations of the Island
whose commercial work is carried on
between g a.m. and 2 p.m., which is
the most favourable ime from the pﬁint
of view of atmospheric conditions. [et
us add by way of conclusion that the
installation of this wireless system,
whilst the war was in full progress, and
having regard to the local difficulties ro
be overcome, does the greatest honour
to the French technicians who carried
put the operations so successfully.
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THE AMATEUR POSITION.

HE nose of the Hun has
now been delicately ad-
justed to the grindstone,
although the lock - nuts
have not yet been tight-
ened up. In other words, peace has
been signed, but up to the time of writ-
ing not ratified. We now look forward
to a proof that a state of war no longer
exists—we do not count the small fry,
Bulgaria and Co., or the war which
flickers along the north-western frontier
of India—in the shape of a speedy aboli-
tion of the more nauseous clauses of
D.O.R.A., amongst which prominently
higure those relating to the practice of
radiotelegraphy by amateurs,

We are able to state that the authori-
ties, fully mindful of what is expected
of them, have already devoted a con-
siderable amount of time to the question
of private wireless working and that as
soon as general conditions permit their
decision will be put into execution.
Last month we warned our readers that
the Postmaster-General s confronted
with a situation vastly different to that
which existed before the outbreak of
the late unpleasantness on the Contin-
ent, because of the fact that now most
amateurs want to use three-electrode
valves, not only for reception but for
transmission also, and as we pointed
out, the valve 15, after the early Ameri-
can amateur, one of the most perfect
“jamming"” devices ever invented, that
is, if badly manipulated. Therefore some
distinction will probahly have to he
drawn between those applicants who are
highly-skilled in the use of valves and
have some serious work on hand, and
those to whom the valve is simply a
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charming new toy which can be made
to whistle, and shout the Parisian time-
signals all over the room. The thought
of fifty valves, all oscillating unknown
to their owners, ** howling ™ in ** hfty
different sharps and flats,” all less than
five miles from a wireless telephone sta-
tion or a research laboratory, is disturb-
ing enough to make a professional
worker put 200 v. on the grid.

There is no doubt but that the go-
vernment will cheerfully extend the
fullest possible facilities to competent
and responsible people who, though pro-
fessional wireless men in war time, be-
comé amateurs in peace, and to all who
are judged likely to respect official and
commercial rights.

. F. APPARATUS ON
AEROPLANES.

A. 5. Blatterman in the Electrical
IWorld describes the [)L.F. apparatus
designed for the large Handley-Page
machine. ‘The Handley-Page appara-
tus is provided with two distinct sets of
loops; one is mounted rigidly on the
struts of the wings of the planes, a main
coil fore and aft and an auxiliary coil
athwartships. These coils are sewed into
a canvas band about six inches wide,
and cemented to the struts and the
entering edges of the planes.  They
are used for straight homing flying. A
similar set about 3 feet square is
mounted inside the fuselage of the aero-
plane in such a manner that it can be
rotated about a wvertical axis by a
disc and pulley device. By means
of this set of coils and a graduated dial
the line of one of the land beacon sta-
tions can be taken, and if two such read-
ings are obtained quickly at different
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stations, the location of the aeroplane
can be determined.  When the fxed
winged coils are used it is necessary to
alter the course in order to make the
direction set, the latter being on the
maximum signal and not on the mini-
mum signal or zero signal as in ground
D.F. work. The accuracy obtainable
with this apparatus & about+ 1°,

GERMAN WIRELESS
ACTIVITY.

From the [ahrbuck der Draktlosen
T'elegraphic we learn that the Wireless
Telegraphy Research Department is
again in full swing. At a meeting held
in December, 1918, the agenda included
the preparation of lists of names of per-
sons who have been occupied on scien-
tific and technical work in wireless tele-
graphy during the war, the determina-
tion of the state of their investigations,
the collection of reports and patents ori-
ginated during the war, the continuation
of the work begun, and methods of using
available apparatus. The Department
was requested to take charge of all docu-
ments and apparatus, to avoid the loss
of scientific information that had been
obtained, and the publication mentioned
was requested to publish a list of secret
patents and important foreign patents
with explanatory notes. In some things
the (German way is excellent and this
prompt, organised gathering together of
scientific assets is an undoubted sign that
our late opponents are still to be

reckoned with in the world of wireless
work,

D.C. MOTOR USING THER-
MIORIC TUBES
INSTEAD OF SLIDING
CONTACTS.

We publish herewith the complete
paper on the above subject due to W, H.
Eccles, D.Sc., and F. W. Jordan, B.Sc.,
which was read before the Physical
Society of London. '

In physical laboratories, especially
those in which electric waves and oscil-
lations are studied, circumstances some-
times arise in which a wheel or disc has
to be spun rapidly under light load and
with absolute freedom from the spark-
ing that occurs in the best ordinary
direct-current motor. In fuch cases a
motor employing a rotating magnetic
field can be used if alternating current
is available, but often alternating cur-
rent Is not at hand. We therefore de-
scribe in this paper a small perfectly
sparkless motor that can be run from a
direct-current supply, such as that used
for lighting. Apart from the applica-
tions alluded to, this new motor might
be used for maintaining gyrostats in
rotation, for driving stroboscopes, and
50 ON.

R

The motor is an application of the
three-electrode ionic relay now so well
known. In such relays there is a glow-
ing hlament F functioning as cathode, a
plate or cylinder P as anode, and an in-
tervening grid G as control electrode,
A constant E.M.F. is applied between
filament F and anode P and causes a
steady stream of electrons to pass from
filament to anode across the vacuum.

259



THE WIRELESS WORLD

When a control voltage is applied be-
tween filament and grid the anode cur-
rent increases if the grid is made posi-
tive relative to the filament, and it
diminishes if the grid is made negative.
Either terminal of the filament may be
taken as the zero of potential, but it s
customary to take the negative terminal,
For instance, in the small tubes shown
with the motor, the anode current may
be about 1.5° milliamperes when the
grid is at the same potential as the nega-
tive terminal of the filament, and 2.5
milliamperes when the grid is at + §
volts and 0.4 milliampere when the grid
15 at — § volts. The current flowing
into the grid in the former case is 150
microamperes and in the latter zero.
When an alternating voltage is applied
to the control electrode an alternating
current appears in the anode or repeat
circuit superposed upon the steady cur-
rent that flows in the quiescent state.
This alternating current is capable of
doing work, and the power thus made
available is much greater than that ex-
pended in the control circuit—a fact im-
plied in calling the tube a relay.

In the motor to be described a num-
ber of iron teeth are carried by the rotat-
ing part of the motor past an electro-
magnet connected into the control cir-
cuit of the ionic relay, and these teeth
generate in the windings of the electro-
magnet an alternating E.M.F. that is
applied to the grid of the tube. The
corresponding alternating current in the
repeat circuit is sent through a second
electromagnet connected in that circuit
and also placed near the rotor. Its
position relative to the former electro-
magnet and to the teeth is so adjusted
that the alternating current in it tends
to accelerate the movement of the rotor.
Put briefly, we may say that the pas-
sage of an iron tooth in front of the
control magnet applies to the grid an
E.ML.F. that produces, by means of the
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relay, a current in the second electro-

net in such a direction as to pull
forward the tooth just approaching it
In consequence the spin of the rotor in-
creases until frictional and other losses
consume all the energy liberated from
the battery in the anode circuit.

Obviously a motor constructed on
these principles may take many differ-
ent forms. In the one sketched in the
figure, the rotor is a horizontal ebonite
disc 12 em. in diameter mounted on a
vertical spindle; the electromagnets are
the polarised magners from a pair of
4,000 ohm. Brown telephone receivers.
The iron teeth are twelve in number
and fixed at equal distances on the rim
of the ebonite disc.

“BEAT” RECEPTION OF
INSECTS’ SOUNDS.

It is fairly well known that the
human ear is sensitive only to waves of
frequencies between about 30 and
25,000, and that therefore sounds pro-
duced by air disturbances at higher or
lower frequencies are inaudible to us,
though in certain cases the physical
effect of the vibration can be felt. The
ear, as 2 detector, may be said to have
“fat” tuning, being operative only over
a limited range. Bats and certain in-
sects are said to emit sounds which are
much too high pitched for us to be sen-
sible of them, and a writer in the
English Mechanic puts forward the
suggestion that by means of employing
the well-known “beat” method of
wireless rtelegraphy this disability may
be overcome. To entomologists this
experiment should prove of consider-
able interest, but for ourselves, having
chicken-keeping neighbours, we have no
desire to eavesdrop on beetles and butter-
flies. Providence obviously intended us
to be deaf to certain noises—and we
presume to agree with the proposition.
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HE village of Paschaendale

has a commanding view of

the country on the Roulers

Plain below it, and our

possession of the willage
and ridge in December, 1917, made
things very uncomfortable for the
Boche. - Unfortunately the country on
our side of the ridge was, as is well
known the most terrible slough, quag-
mire and quicksand that has ever
existed. To lay cable above ground
was useless, as it was cut by enemy
fire as soon as laid, so a “CW?"
wireless set was installed in Paschaen-
dale village and from a tiny aerial kept
in communication with Y eleven
kilometres away. In spite of very heavy
shelling it gave prompt information of
targets for the artillery for many days.
Eventually the whole set was blown up
by a shell. A new one was installed a
little way back, and the same communi-
cation kept up. The work of this set
was invaluable,

In the first battle of Cambrai, No-
vember, 1917, our sudden attack with
Tanks took the enemy completely by
surprise. Wireless sets were carried
forward in some of the Tanks and then
removed, small masts erected and good
communication obtained with their
“base.” The advance was so rapid that
the sets with infantry battalions and
brigades had a big start over the tele-
phohe communications. Though lines
for the latter were laid at a “gallop”
once the trench system was crossed, for
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Armies in France,

By Capt. B. F. ]. Schonland, O.B.E., R.E., late Staff Officer (Wireless)
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several hours the B.F. sets did the neces-
sary transmission of situation reports
and orders. The enemy’s sudden coun-
ter-blow on Movember 29th resulted in
the cutting of the main trunk telegraph
and telephone lines between the two
army corps affected, within a few hours
of the first attack. As a consequence
the wireless stations in the sector had a
very busy time. Not only were they
Aooded with traffic, but they had con-
stantly to retire and to re-erect their
stations. ‘The experience gained by all
concerned, in the way of traffic disposal
and regulation under conditions of ab-
normal pressure, was great. It led to
changes in organisation which were felt
the following year, when such cases of
trafhc “flooding” the stations were of
almost daily occurrence.

No mention has so far been made of
the Power-Buzzer, an instrument which
we adopted from the French and later
improved. In some respects hardly
a “ wireless " set—for it was part
of a method of signalling by conduction
through the earth—this, too, was
manned and run by the wireless sec-
tions. It may shortly be described as
an induction-coil “buzzing” a current
into the earth by means of two earth-
pins a hundred yards or less apart, con-
nected to the coill by well-insulated
cable.  This buzzed current spreading
out along the earth’s surface was picked
up by two similar earth-pins connected
to a three-valve amplifier. As the
Power-Buzzer required no aerial wires
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and could work over a range of from onz
to three thousand yards it was much used
for the very forward infantry communi-
cations over areas where the enemy’s
barrage fire was intense. Its working
was, of course, affected by the nature of
the country between it and the ampli-
fier. Owing to its extreme simplicity,
portability, and the ease with which the
length of cable could be repaired if
broken, the Power-Buzzer was very
successful in trench-warfare. It was
often carried over with the second wave
of attacking infantry, both for raids and
for actual attacks, It could always be
found in a hole near or in the front line,
sometimes in a forward post in front of
the front line; a hole dignified by the
name of dug-out, that served the opera-
tor for shelter, bedroom, dining-room,
office, and home generally.

Like the B.F. set, the Power-Buzzer
was in every attack in 1917, though sull
nearer the enemy—so near that a story
is told of a German who seized one of
the earth-pins during a fight and re-
mained fixed to the spot, earth-pin glued
to his hand, while the operator kept his
key pressed and another disarmed him!
Even the mud of Flanders, though re-
stricting the range, could not prevent
the Power-Buzzer from saving the for-
ward communications of the Naval
Division in the battle of Ypres. Some
idea of the small distances involved in
such work, distances which could be
covered in no other way may be gathered
from the case of the Power-Buzzer in
Bullecourt in May, 1917.  Bullecourt,
as readers may remember, was the high-
water mark of the st Battle of Arras,
and round this little village raged one of
the most furious struggles the war pro-
duced. Even after the enemy’s direct
attacks had ceased he kept shelling it all
day and all nightt Communication
with the village was well-nigh impos-
sible over one stretch of five hundred
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yards.  This stretch was spanned for
several weeks by a Power-Buzzer in-
stalled in a dug-out in the village. The
earth-pins were some fourteen yards
apart, also in the dug-out.

This narrative has now been brought
up to the close of the year 1917, The
probationary or at least the youthful
stage of the development of the W /T
section R.E. was over at the end of that
year. As I have tried to show, it had
gradually grown from nothing to an or-
ganisation which was proving daily of
incalculable value to the fighting troops.
In spite of prejudice and difficulties, it
was now plain that the salvation of for-
ward communication in battle lay in
wireless telegraphy.

My account of the work of wireless
with the Signal Service in France must
now be continued for the year 1918,
The reader will have seen how, from a
small beginning, a large organisation
had sprung up. Great expectations were
entertained of the work this organisa-
tion would do in 1918,  That these
were justihed the sequel will show.
During the winter of 1917-1918 the
training of officers and men in the sets
was brought to a very high pitch of
efficiency, while the sets themselves
Were mpmv:d and increased in num-
ber and in power. 'The experience
already gained in battle led to the design
and production in large quantities of a
number of new types of forward sets,
notably a special pattern of continuous
wave set and a very small portable spark
set, known as the “loop™ set.  Events
showed that sets could not be produced
fast enough, so great was the demand
during the epic fighting of the last year
of the war.

The opening of the year brought
with it the proud German boast of,their
great offensive which was to drive the
Allies into the sea, In the mists of
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the morning of March 21st the expected
attack from the Hindenburg line took
place. Thanks to his elaborate pre-
parations which included the provision
of many light motor wireless sets the
enemy succeeded in driving us back to
within a few miles of Amiens. His
wireless sets were working day and
night, a veritable wireless “‘barrage,”
but our own were by no means idle. In
spite of inevitable disorganisation, the
difficulties of keeping accumulators
charged, etc., our sets were everywhere
of great value. One incident in the
retirement should be historic. A bat-
talion of the 37th Iivision, at Epine-
des-Dallon, near S5t. Quentn, was
ordered to cover the retirement of the
division, and supplied with a trench set
with which to keep in touch with head-
quarters, [he bartalion bravely did
its work, though eventually surrounded
by overwhelming odds. They held out
until a message was received from the
divisional general, thanking them for
this great stand, whereby the rertire-
ment of the remainder had been safely
accomplished. Back came their reply,
* Goodbye, we are going to fight our
way out.”

After his attack further north and
his suicidal attempt to take Paris, the
tide turned against the Boche. ‘The
fourth Britsh army in front of Amiens
caught the enemy napping. The way
wireless was used to “camouflage” our
attack I hope to mention later. Our
advance, owing to secrecy and careful
preparation, was swift. The wireless
sections of divisions, corps and armies
were ready for a speedy advance, and
had an enormous amount of traffic ro
deal with. One station, for example,
dealt with 1,100 messages in six days,
most of which messages had to be coded
and de-coded. The pack-sets and
motor wireless sections with the cavalry
had work in plenty. Captured enemy

wireless sets became a drug on the
market !

So the advance went on wuntl
three armies, the First, Third and
Fourth were “going over the top” to-
gether. The story of their advance is
well-known—how the First Army
pushed forward to Cambrai, turning the
enemy's flank while the two armies
below fought their way to the Hinden-
burg line, broke through it, and pushed
on, What was “Sparks” doing all this
time?  T'he answer is best given hy
the two maps reproduced herewith. The
rst shows the distribution of spark sets
and Power Buzzers on the First Army
front just prior to the August offensive.
I have not included the continuous
wave artillery wireless system in this,
for fear of complicating it.  In the
second map, which shows the same
front after the offensive had started I
have included the continuous wave
system on a part only of the front. The
reader will realise that the efficient
working and control of so many stations
in such a small area was a big problem.
“bparks,” as you see, was busy ! But he
got busier still as the advance went on.
Ihrough Cambrai, St. Quentin, Douai,
still we pushed on, faster and faster until
the last few weeks when Lille, Valen-
ciennes, Roulers, Mons, and Maubeuge
5AW OUr VICLOTIOUS troops.

As the advance quickened its pace it
became more and more difficult to
maintain even the most vital telegra-
phic communications with the troops.
The Germans in their retreat had in
most cases wrecked their own elaborate
system of telegraph routes. Where the
routes were not wrecked the wires were
often touched with acid, and the poles
carefully sawn half thro These
little tricks of the wily Hun often gave
trouble, while his habit of blowing up
cross-roads and flooding the country by
the destruction of locks and dykes
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made the moter-cyclist despatch rider's
life a most unhappy one.

A detailed account of the work of
wireless in the last months of the war
would be a very big undertaking, The
number of sets was then enormous, and
new sets arrived daily from England,
only to be swallowed up immediately.
Besides the spark system—the “B.F.”
Sets, “loop” sets, Power-Buzzers, more
powerful “Wilson” Transmitters and
Mk. III Tuners, and the 11 k.w,
sets at army headquarters—which was
working hard everywhere, the con-
tinuous wave system was of incalculable
value to artillery and other unis. [
can only quote some typical instances.
I have referred to the “loop™ set, a very
small portable spark set produced in
1918 for forward work. Once our rate
of advance reached from three to six
miles a day, the Power-Buzzer with its
smaller range was put aside, and the
most forward link in the wireless chain
was filled by this little set. The sup-
plv of sets at the time of the armistice
had not sufficed to equip all divisions
fully in this respect, but some of these
tiny sets were dealing with sixty to
eighty messages a day in forward posi-
tions, such as company to battalion
headquarters,

The B.F. sets with brigades and divi-
sion did what was expected of them.
That is to say they were often at it day
and night without a rest, transmitting
and receiving orders for future attacks,
sending back reports of attacks in pro-
gress, ordering ammunition and supplies,
and generally taking the traffic while
lines were being repaired. Even the
spark sets at army corps and army head-
quarters, whose work was usually of a
control nature, to stop jamming and to
see that no information was divulged
by careless operating, had their chance.
The difficulties involved in the mainten-
ance of line communication and des-

patch-rider services, which I have
touched on above, though wonderfully
overcome in most cases, meant that it
was not uncommon for a batch of
thirty or forty m to be sent from
the signal (telegraph) office to the wire-
less station for transmission. The writer
remembers one evening when an army
corps had a dozen m for its divi-
sions, all concerned with an attack
which was ordered by one of the mes-
sages for the following morning. To
get messages to the divisions by line
telegraph was impossible all lines were
“down.”  Bridges 400 were * down,”
and to add to the difficulty the divisions
had moved forward. To find them
by despatch-riders in the darkness and
with roads and bridges blown up was
a hopeless proposition. So the corps
wireless station started up and called its
divisional stations.  They all replied
when called, and the messages were
safely despatched, all other traffic ceas-
ing till the “5.0.%s.” (Urgent Opera-
tions Priority) had been duly acknow-
ledged. The attack next day caused
the fall of WValenciennes. The effi-
cient working of the spark wireless
system meant a great deal at such
a time; thanks to the work of the per-
sonnel concerned, to organisation, and
to careful preparation, it never failed.

Continuous wave sets with the “gun-
ners” were in use with both heavy and
field artillery. If difficulty was experi-
enced in laying and maintaining tele-
graph lines for infantry “‘command”
purposes, the difficulty here was still
more acute. The cry from the artil-
lery was for more C.W. sets, and still
more! With the Forward Observa-
tion Officer in his O.P., with the guns
themselves or with the headquarters of
the artillery brigade, the valves of the
C.W. sets were flickering night and
day, and that their success was great is
beyond any doubt. One divisional ar-
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tillery brigade used practically nothing
but C.W. sets for its communications to
O.P.’s and batteries for at least three
weeks on c¢nd, giving up laying tele-
phone line altogether. It was sull
using C.W. only when last 1 heard of
It.

A striking example of wireless as
sole means of communication is afforded
by the Canadian Independent Force. A
most formidable collection of armoured
cars, machine guns and pompoms
mounted on cars and lorries, this force
would “sail out into the blue” once the
fighting became open enough, engaging
machine-gun nests and anri-tank guns
with great success. One car carried a
C.W. set which kept the force in touch
with a special set at a convenient head-
quarters behind our line, sending back
reports and keeping the force itself in-
formed of the progress of events else-
where. That it was possible to keep
such a detached force in close touch
with the commander of the main body
of attacking troops is a remarkable de-

monstration of the value of wireless in
modern warfare.

Similar service was rendered by C.W,
sets provided for parties of scouts work-
ing as special observers all along the
front, and sending back reports by wire-
less. These reports which were con-
cerned with the progress of our opera-
tions, the movements of the enemy, and
possible targets for our artillery, were
sent and acknowledged without the
slightest trouble over distances varying
from ten to twenty miles. A collec-
tion of the messages sent by only one
such station during a day of battle makes
interesting readlng, From the first
message. : —* Our men over (the top)
§ a.m. enemy barrage (come) down §. E'S
a.m. our troops reached and .
onwards through the heat and turmeil
of the day’s battle, the messages show
how perfect and rapid was the wireless
communication. The staff frequently
expressed their appreciation of the con-
tinuous success of these sets.

(To be continned.)

Photo,

Wircless Direcring Artillery.
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ROYAL AERONAUTICAL
SOCIETY'S GARDEN PARTY.

= IRECTIONAL  wire-
less, in all probability,
will render nautical as-
tronomy as dead as a
doornail.” Such was the
assertion of Commander T. Y. Baker,
R.N., of the Compass Dfpnrtment of
the Admiralty, in a lecture on * Navi-
gation on a ‘T'ransatlantic Flight, ™
given appropriately enough in a Hangar
at the Handley-Page Aerodrome on
the occasion of the Jubilee Garden
Party of the Royal Aeronautical So-

ciety on June 2gth. Commander
Baker followed up his interesting
pronouncement with a wverbal pic-

ture of the time when by means of
whole chains of directional wireless
stations and ially prepared curve
charts it will be possible for aerial and
marine navigators to plot their positions
independent of all adverse conditions.

At the same function there was a
maost attractive exhibit of modern scien-
tiic aids to aerial warfare.  This had
been prepared by the Technical and
Research Deparrmcnl: of the Air Minis-
try and included various types of wire-
less transmitters and receivers employed
by the Royal Air Force for telegraphy
and ttl:phnn and a direction-finding
outhit such as was fitcted by the R.A.F,
to big bombers of the Handley-Page
type.

WIRELESS EQUIPMENT OF

THE N.C.4.

The official description of the Ameri-
can Naval seaplanes which figured in
the recent Transatlantic flight, contains
the following interesting details : “Com.

plete wireless installation, including
telegraph and telephone and wireless
direction indicator, is provided. System
should give a radius of about 300 miles
(480 km.) while in the air and of 100 to
150 miles while on the water.

* Electric energy is furnished by an
electric penerator operated by a wind-
driven propeller. Energy is delivered to
storage batteries. In addition to oper-
ating wireless set the storage batteries
operate a complete lighting system for
interior of the boat and for wing-tip,
and tail lights as well as lights for night
landing.

“The wireless operator and engineer
are stationed in the main after-compart-
ment just aft of the gasoline tanks. Each
is provided with a complete instrument
board. Each of these operators has a
cylindrical upholstered stool with back
rest weighing § lb. (2.2.kg.) complete,
in the interior of which can be stored
the small hand tools required for emer-
gency work.”

CANADIAN D, F, STATIONS.

During the war the Canadian Naval
authorities erected four stations equipped
with direction-finding apparatus for the
purpose of locating enemy wvessels and
mding allied or neutral shipping. The
stations, which are constructed on the
Bellini-Tosi principle, are situated at
Cape Sable, Nova Scotia; Shebucto
Head, Halifax Harbour; Cape Canso,
and Cape Race, Newfoundland. They
are now being operated for the benefit
of shipping in general.

WIRELESS CLUB NOTES.
THree Towns WireLEss CLuB,
June 19th was devoted to instruc-

tional purposes, the Chairman being Mr.
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Jerritt, who congratulated the members
on the splendid progress they were mak-
ing. He also informed the members
that he had that day received from the
Postal authorities his 10-inch induction
coil, which was a good sign for ama-
teurs, as it showed that the hard and
fast rule with regard to the use of wire-
less apparatus was being relaxed.

Sfune 201k,

There were several new members
enrolled at this meeting. Mr. J. Jer-
ritt presided. Mr. Voss, one of the
members, gave an interesting lecture on
Primary and Secondary Batteries. It
is hoped as soon as permission can be
obtained to construct instruments for
the Club and also to apply for a licence
and erect an aerial.

The Club will be pleased to welcome
visitors and to enrol new members. All
communications should be sent to W,
Rose, Hon, Sec., 7 Brandreth Road,

Compton, Plymouth.

SHEFFIELD aNp District WIRELESS
SOCIETY.

A very enthusiastic meeting was held
in the Council Room ef the Literary
and Philosophical Society on June 20th,
when a permanently organised Wireless
Society for Sheffield and the surround-
ing district was formed. H. E. Yer-
bury, Esq., M.LC.E., M.LE.E., who
presided over the meeting, was elected
as President for the ensuing year, It is
proposeéd to secure premises in the centre
of the City, if possible, where members
may meet to read and discuss papers,
and where, eventually, it is hoped, by
arrangement with the Postmaster-Gene-
ral, to instal an Aernal and the necessary
instruments for experimental work.

The Hon. Secretary is Mr. L. H.
Crowther, 156 Meadow Head, Norton
Woodseats, to whom application for
membership should be sent,

THe NorrH MipprLesex WIRELESS
Crus.

A meeting of the Club was held on
June 3rd at Shaftesbury Hall, Bowes
Park, and was well attended.

The Chairman expressed his pleasure
at being able to see the Club back in
its old premises and after a few appro-
priate remarks, called on Lieut. Hol-
ton to continue his lecture on valve-
receivers. Lieut. Holton then took up
his subject at the point where he had
left off at the previous meeting and ex-
plained by means of diagrams a number
of ways in which these wonderful in-
struments could be used.

At the close of the meeting a vote of
thanks was proposed and duly carried.

Another meeting of the Club was
held on June 17th, at Shaftesbury Hall,
Bowes Park, the chief feature of the
evening being Mr. A. G. Elam’s de-
scription of a method of Wireless Tele-
phony, ilustrated by diagrams, and a
very simple and amusing analogy ex-
plaining the action of valve detectors.
Mr. Elam has promised to continue his
paper on the “Arc” method of wireless
speech at a future meeting of the Club.

A vote of thanks was propased to Mr.
Elam at the close of his lecture, and
was duly carried.

Full particulars of the Club may be
had from the Hon. Secretary, Mr. E.
M. Savage, “Nithsdale,” Eversley Park
Ronad, Winchmore Hill, N.

EXHIBITION OF WIRELESS
TELEGRAPH APPARATUS.
Those attending the British Scien-
tihc Products Exhibition at the Central
Hall, Westminster, between Ju]:.r 3rd
and August gth, will have the oppor-
tunity of inspecting a very fine selection
of wireless apparatus which is being dis-
plaved by Marconi’s Wireless Tele-
graph Co., Ltd. This includes the
Marconi Low Power Telegraph sets for
Aircraft direction - finding apparatus,
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short-range wireless telephone sets (spe-
cial 20 watt sets working with frame
aerials inside the building) and the Mar-
coni } k.w. Cabinet set.

Similar apparatus will also be on view
at the Shipbuilding, Engineering and
Machinery: Exhibition at Olympia
{September 25th to October 17th), and
in addition there will be shown the vari-
ous standard ship sets.

T'he same Company is exhibiting at
the Federation of British Industries Ex-
hibition at Athens (October 13th to
November 14th).

NEW WIRELESS STATIONS.

The coast station at Nieuport has
been closed.

New stations have been established at
Ostend and Antwerp.

Pending the re-establishment of nor-
mal services, these Stations are only open
for communications exchanged

(1) Between the Owners and Mas-
ters of ships. Such telegrams must be
written in plain language and refer to
the route or the safety of the vessels.

(2) Between Masters and Naval Au-
thorities. Communications concerning
mines may be sent in code or plain lan-

guage.
MARCONI'S WIRELESS TELE-

GRAPH CO. v. THE POST-

MASTER-GENERAL.

The hearing, before Mr. Justice A.
T. Lawrence, of the arbitration between
Marconi’s Wireless Telegraph Company
and the Postmaster-General, to assess
the damages due to the Company for
the repudiation by the P.M.G. of the
contract between the Company and the
Government for the erection of six
wireless stations in the Imperial wire-
less chain, is still continuing as we go
to press.

THE BRITISH SCIENTIFIC
PRODUCTS EXHIBITION.
The above exhibition was formally

opened on July 3rd, 1919, by the Most
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Hon. the Marquess of Crewe, K.G.
(President of the Exhibition), assisted by
Lord Moulton, K.C.B., and the other
members of the Organising Committee.
The Chairman (Lord Sydenham) and
the other speakers referred to the very
great importance of Scientific Research
and of the value of the British Science
Guild (and of these exhibitions in par-
ticular), as an intermediate link between
the academical side of scientific research,
and the practical and industrial applica-
tion of such researches by the manufac-
turers of the country. Sir Richard
Gregory (Chairman of the Exhibition
Organising Committee) pointed out
that no one could say in what direction
a given piece of scientific research or
discovery would lead or would find
practical application, any more than one
could foretell the subsequent career of a
young child. As an example he in-
stanced the important developments of
wireless telegraphy and telephony from
apparently unproductive laboratory in-
vestigations, The use of the valve for
wireless telephony was an excellent
illustration of the application of an
obscure physical phenomenon (the uni-
lateral conductivity of the vacuous
space in an electric lamp) to an import-
ant commercial field.

GOLD MEDAL FOR RADIO
WOREK.

On May 7th at a meeting of the Insti-
tute of Badio Engineers in New York,
Mr. E. F. W. Alexanderson was pre-
sented with the Institute’s Gold Medal
in recognition of his original research
and inventions in the field of radio-
telegraphy. Mr. Alexanderson is well
known to most of our readers as the
inventor of a high-frequency alternator
which is capable of generating several
kilowatts of H.F. energy at 200,000
cycles. He has also invented a very
important magnetic amplifier
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( Continued from fuly Number. )

5 mentioned in the previous
part of this description
(July Number, p. 211) it
has been found as the re-
sult of the extended experi-
ments with this apparatus, that whereas
the “grinder” type of atmospheric ap-
pears to be propagated in a vertical
direction, perpendicular to the earth’s
surface, the “clicks” arrive at the receiv-
ing station from various horizontal direc-
tions. It 15 therefore not possible ro
cancel out the X's of this latter type by
the arrangements that have already been
described. The “ grinders " are found
to be the most troublesome form of
X's in transatlantic reception during
the warm days and the “clicks,” which
sound like relatively widely spaced
crashes in the telephones, are most
noticeable during the cooler periods of
the day and year. They do not, how-
ever, except on rare occasions, reach an
intensity sufficient to interfere with the
reception of signals, the strength of
which is equal to the normal strength of
Carnarvon or Nauen. With weak sig-
nals, however, the intensity of this type
of atmospheric is sufficient at times to
cause great difficulty in reception.

If a single receiving loop is employed
as in Fig 3 (June issue) it will pick up,
if properly tuned, atmospherics of both
the above-mentioned types.

In order then to cancel out al! the
atmospherics from the detector circuit it
is necessary to have a source of atmos-
pherics of the same frequency and de-
crement as those occurring in this loop
circuit. This auxiliary source of X
must not at the same time introduce into

the detector circuit any signal currents
(although tuned to the same frequency
as the incoming waves) or these would
partially or entirely cancel out the signal
currents originating in the main receiv-
ing loop. This desired source of X's
may be secured by rna]ung use of the
principle employed in the two-loop ar-
rangements already discussed, by rever-
sing the connections to one of the loops

so that instead of cancelling out the
JL"E and leaving the signals, we cancel
out the signal currents and leave the
X's. The source of atmospherics thus
obtained is then connected in opposition
to the signal and X currents, as shown
in Fig. g. In this diagram A and B
are the two outer loops connected
through the tuning circuits L, L,
C,C,L,;and L,L, C,C,C, in a similar
manner to the previously described
arrangement, Fig. 4. The coils L,L,
form the fixed coils of the goniometer
coupling between the two outer loops.
The third goniometer coil is shown split
into two parts L, L.’ coupled to L,
and L,. This coil forms an interme-
diate circuit coupled inductively through
L,, L,, to the detecting (or amplifying)
valve as indicated.

The main reception takes place on
the central loop E which is coupled to
the same intermediate circuit through
coils L, and L, while the atmospheric
disturbances are cancelled out in this cir-
cuit by proper adjustments of the sense
of the couplings L,L, L ,.

This arrangement was found to re-
sult in a material improvement in work-

ing over that obtained with the two-loop
circuits,
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A modified form of this three-aerial
arrangement is indicated in Fig. 10
The main point of difference lies in the
substitution of two low horizontal wires
for the third receiving loop. The sig-
nal is received on this aerial which is
coupled to the goniometer intermediate
circuit exactly as in Fig. 9. The outer
loops pick up the static and signal, but
are arranged to cancel out the signal
between themselves by the goniometer
L,L,L,.

It should be noted that in the arrange-
ment shown the two localised loops con-
nected to the station by long horizontal
leads have been replaced by two ex-
tended loops stretching out from the
station itself,

This was found a more satisfactory
arrangement as it dispensed with certain
disturbing effects sometimes experienced

It was fur-

when the leads were used.
ther found essential to insert inductances

L,L,, in the upper wire of these loops
as otherwise the tuning of the loops
could not be varied at the station end so
as to enable reception of various wave-
lengths.  The best position for these
coils 15 near the centre of the upper
wire, Their effect was much less if in-
serted in the lower wire,

Many arrangements have been experi-
mented with at various stations of the
American Marconi Co., in order to
gain the advantage of this three-acrial
arrangement in a limited space. Very
successful results have been secured
with a combination of a receiving loop
and a double “horrzontal wire” aerial
only 30 feet long, provided that arrange-
ments are made for rotating the “hori-
zontal wire” aerials in any direction in
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the horizontal and vertical planes, so
that the signal can be cancelled out
and the static left in their circuit as was
done in the case of the two outer loops
of the large arrangement. A mulu-
valve amplitier is of course essential with
such small aerials in order to receive
over long distances.

As to the results obtainable we may
quote a typical example from Mr. Wea-
gant’s paper read before the Institute of
Radio Engineers in which these arrange-
ments were described : “Many attempts
had been made during the summer to
copy these stations [ Eiffel Tower and
Lyons on 8,000 metres giving weak sig-
nals] with the two-aerial arrangement,
but the results were satisfactory only
occasionally and when the grinder type
of static was that which existed. When
the other type [clicks] was present these

stations could not be read. During the
test with the three-aerial arrangement on
one ocasion, in the evening, static of
extreme intensity was experienced, and
the intensity of the signal from Eiffel
Tower was much below normal
[“fading effect™], with the result that
with the two-aerial arrangement it was
barely possible to tell that the signal
was present. Using the three-aerial ar-
rangement the signal was not only read-
able but of such intensity that it could
be read with the telephones a couple of
feet from the ear. Continued use has
established beyond question that this
Fﬂ.".'rfﬂrmanCL 1'5 not I':I'E'I:.'Eﬁlﬂl'lﬂ]. ar E.E'.L"I‘
dental, but consistent, and that with
this arrangrmmt transatlantic radiotele-
graphy can now be carried on free from
interruptions due to static of any kind
whatever except local lightning.”

__“_gfﬂ'ﬁ.-._
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HE following was written
at a time when the author
was in charge of the Trini-
dad-Tobago W /T. Service.
Owing to the breakdown
of cable communication between British
Guiana and Trinidad for a consider-
able period all the telegraph trafhc
between British Guiana and the outside
world had to be dealt with by the Trini-
dad Wireless Service.  Although the
Trinidlad W/T. Station at Port-of-
Spain should have been in easy range of
the W /T. Station at Georgetown it had
been found quite impossible to work
direct by daylight, and all traffic had to
be relayed by Tobago. This led to a
great waste of time and to very un-
economical working, and was generally
unsatisfactory.  The author therefore
conducted a research to endeavour to
discover the cause of the extraordinary
damping of W/T. signals between
Port-of-5pain and Georgetown, the re-
sults of which are embodied in this
article,

In connection with the matter of the
extraordinary damping of W./T. signals
between the Port-of-Spain Station and
Demerara Station we may note the fol-
lowing facts: —

The power of the Port-of-Spain Sta-
tion is § k.w.

The power of the San Fernando Station
was 7 k.w.

The power of the Tobago Station is
3 kw,

The Damping of Woireless
Telegraph Signals

Some Special Investigations in the West Indies.
By G. H. Woop, A.M.LE.E.
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The power used by the Georgetown
Station for the purpose of this report is
unknown, probably § k.w., but at all
events sufficient power was used ro
ensure good daylight communication
under ordinary conditions.

All three of these stations are under
ordinary conditions within easy day-
light range of the Georgetown W /T.
Station.

We now come to the “damping
effect” in question. We know that the
San Fernando Station, when it was
working, i.e., some years ago, was easily
able to exchange traffic with the George-
town Station, but that the Port-of-Spain
Station Is quite unable to exchange
traffic with Georgetown during day-
light, although traffic can be exchanged

at night when atmospheric conditions
are favourable,

During daylight hours, the whole of
the Port-of-Spain-Georgetown traffic has
to be relayed by the Tobago Staton, a
station of smaller power, lower aerials,
and no nearer to the Georgetown Sta-
tion. From this fact and from the
fact that the power available, etc,
should be ample to ensure good com-
munication (as it does to other places
at greater distances in other directions)
we gather that there is some extraordin-
ary damping effect existing between
Port-of-Spain and Georgetown which
absorbs and damps the transmitted
waves.  As the damping effect is quite
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regular and shows practically no varia-

tion we can safely assume that the

damping is not caused by any unusual

conditions in the @ther. A theory as to

this effect is now given showing that this

damping effect to be made up of two

quite separate components.

Referring to the ar.:-:umpam*mg map

of Trinidad : —

(a) The Southern Hills contain up to
20 per cent. of iron ore,

(b) The Northern Hills contain “string-
ers of magnetite” 18 inches thick.

(c) The Maracas Valley contains 67
per cent. of iron ore,

TELEGRAPH SIGNALS

coasts of Trindidad with the following
results : —

In Moruga (South coast) signals from
Port-of-Spain were very good. Signals
were lost altogether at Casa Cruz, and
were very weak at Guayaguayare. Sig-
nals strengthened slightly from Guaya-
guayare up the East Coast, but were
completely lost so soon as the hills of the
Northern Range intervened, and were
not heard again until the ship was two
or three miles North of Galera Point.

For the particular purpose of this in-
vestigation we must note particularly
that at Moruga the signals from Port-

Map of Trinidad, shoudng iron ore deposits and sandstone region.

(d) It is also known that North of San
Fernando and running in a North-
easterly direction there is a band
of iron ore stretching pracrically
across the Island and averaging 8
miles in breadth.

(e) In the South of the Island the de-
posits known as the Moruga sand-
stones occur; these vary in breadth
up to a maximum of about 20
miles (approx.) and contain a con-
siderable percentage of iron ore.

Experiments were carried out with a
ship steering round the South and East

of-Spain  were very good, whilst at
(Guavaguayare signals were very weak.

It is known that in connection with
wireless telegraph stations in Northern
South America that the dense tropical
forests exercise a large damping effect
on wireless waves.

Let us study the question as to why
W /T, signals from the Port-of-Spain
Station should be “very good” at
Moruga and “very weak” at Guaya-
guayare. On referring to a map of
T'rinidad which shows the areas of land
under cultivation, we find that a straight
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line from Moruga to Port-of-Spain gives
the smallest area of forest to be passed
over by the xther waves. On the uther
hand, a straight hine from Guayaguayare
to Port-of-Spain passes over a maximum
of forest; iL.e, waves transmitted to
(Guayaguayare will have at least twice
the amount of forest to pass over than
waves sent to Moruga. (It is regretted
that in the absence of the map referred
to the exact distances cannot be given.)
Also, a straight line from Port-of-Spain
to Moruga passes over about nine miles
of the Moruga Sandstones; whilst a
straight line from Port-of-Spain to
(Guayaguayare passes over about eighteen
miles of the Moruga Sandstones.

Thus we see that waves from Port-of-
Spain to Moruga will have a minimum
of forest and of Moruga Sandstones to
pass over, whilst waves to Guayaguayare
will have a maximum of both forest
and Moruga Sandstones to pass over.

We can therefore readily understand
the difference in the damping between
Port-of-Spain and these two places.

We now come to the second part of
the question. We know that whereas a
3-k.w. Station at 5an Fernando was able
to work the Demerara Station during
daylight hours, the 5-k,w. Station art
Port-of-Spain 15 quite unable 'to work
Demerara during daylight hours, al-
though it is able to work greater dis-
tances in other directions. Experiments
were carried out by a ship steaming
round the South and East coasts of
Trinidad. It was found that signals
from Demerara were very weak all
along the South and East coasts of
Trinidad, but were strong from Galera
Point northwards.

(Note: The receiving apparatus of
the ship in question was somewhat in-
sensitive, the aerials being small and
low; a carborundum detector, however,
was used.)

It would appear therefore that some
damping effect exists between the whole

WORLD AUGUST, 1919

of the South and East coasts of T'rini-
dad, and which effect disappears at
(Galera Point (the most north-easterly
point of Trinidad). This damping effect
would naturally effect both the San Fer-
nando and Port-of-Spain stations.

A theory has been advanced that this
damping may be due to a dephasing
effect of the Demerara Coast line, Le.,
waves from Port-of-Spain on striking the
Demerara coast line and travelling along
a portion of it are put so much out of
phase that by the time they arrive at
Georgetown Station they partially neu-
tralise one another. I have no opinion
to give on this theory, but suggest that
the damping effect in question may be
purely due to absorption; certainly part
of it would be. Waves from Port-of-
Spain to Georgetown have g§ miles of
land to travel over at the Demerara end.
It should be particularly noted that at
Galera Point (where signals fsom
Georgetown are well received) the
waves would miss the coast line and
travel only over the sea; thus we may
assume that the damping due to the land
is purely absorption, or the dephasing
effect mentioned or both.

If we take a straight line from Port-of-
Spain to Georgetown we note that it
passes through Guayaguayare and over
the land of Demerara for a distance of
95 miles (approx), and a line from San
Fernando to Georgetown passes through
Moruga and also over the land to Deme-
rara for a distance of 9§ miles (approx.).
We also know that a line from Port-of-
Spain to Georgetown will pass over the
band of rock containing a high percen-
tage of iron ore situated to the north of
San Fernando. A line from San Fer-
nandg to Georgetown does not pass
over this band.

We are now able to say that the
damping between Port-of-Spain  and
Georgetown is composed of two com-
ponents : —
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A. That in the island of Trinidad it-
self being
1. Absorption due to forest.
2. Absorption due to iron in rock,
ie.,
a. The band running N.E.
from San Fernando.
b. The Moruga Sandstones.
18 miles broad.
B. That due to the Demerara coast

being

which i1s much smaller
than in the case of Port-
of-Spain.

2. Absorption due to iron in
rock, i.e., Moruga Sand-
stones, g miles broad.

It will be noted that there is about
17 miles less of iron in rock between
San Fernando and Georgetown than be-
tween Port-of-Spain and Georgetown.
B. That due to the Demerara Coast

Map showing welative positions of stations reforred to in article.

1. Absorption of Soil. (N.B., the
nature of this soil should be
ascertained.)

2. Dephasing effect of coast
line if any.
This total damping is sufficient to
prevent daylight communication.
The damping between San Fernando
and Georgetown is composed of : —
A. That in the island of Trinidad it-
self being
1. Absorption due to forest,

being the same as in the case of

Port-of-Spain.

The total damping in this case was

of such an order that daylight com-

munications could be held with

Demerara.
The damping between Tobago and
Georgetown being due to absorption oy
sea only is much less than in the two
former cases, and is of an order to wn-
able easy daylight communication to ne
maintained.
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HOT-WIRE AMMETER.
HE oscillating aerial cur-

rent 15 measured by means

of its heating effect upon

a conducting wire, having

a high coeficient of ex-
pansion,

In the ordinary type of instrument,
Shown in Fig. 11, the current-carrying
wire is stretched between two points,
and is connected at its centre point to a
fibre which passes around the axle of a
drum carrying the indicating-needle.
The other end of the fibre is tensioned
by an anchoring-spring.

As the conducting wire is heated by

=S R A R L AR
Aircraft Wireless Section

Edited by J. J. Honan (late Lieutenant and Instructor, R.A.F.).

These articles are intended primarily to offer, as simply as possible, som:

usefu! injcrmation to those to whom uwireless sels are bul auxiliary

“ gad;els " in a wider sphere of actinly. : :

may also prove of interest o the wireless worker generally, as illustratinyg

types of instruments that have been specially evolved to meet the specific
needs of the Awviator,

AIRCRAFT WIRELESS SETS.
Ture No. 1 TransmiTrerR—(Continued).

Fittings and Accessories.
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the current it expands, and the slack is
taken up by the tensioned fibre, the con-
sequent movement of which rotates the
drum, and the indicating-needle sup-
ported thereon.

‘The disadvantages of this type of
ammeter are (a) that the fibre is apt 1o
slip to some extent around the drum
axle without rotating it, and (b) that in
resetting the needle to zero any altera-
tion of the initial tensioning of the con-
ductor tends to throw the calibration of
the indicating scale out of the true.

Should the ammeter break down
when in use, and so open the earth cir-
cuit, the instrument should be short-cir-
cuited by joining the terminals with a
piece of wire.

In the Ewen ammeter the indicating-
needle is carried on a collet mounted
on a jewelled spindle set at right angles
to the conducting wire. On the
same spindle is mounted a hair-spring
which exerts a twist between rwo
fibres suspended between it and two
points on the conducting wire. The
torque on the bifilar members and the
tension of the conductor are initially
adjusted by the makers, so that the
needle points to zero, and this adjust-
ment is then sealed up,

278

-



AIRCRAFT

o fairlead o Aerna!

WIRELESS SECTION

S &7

AN

P\Accumulalors

—5afely Hzﬁ? ﬁ'

—

L |

fa ﬁ?-ﬂ
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As the conductor expands under the
action of the current, the sag affects the
equilibrium of the bifilar suspension, and
thereby allows the hair-spring to rotate
the spindle and the indicating-needle.

In resetting the needle to zero, the
whole unit, comprising the spindle, hair-
spring, and needle, is rotated upon a
central pivot by means of an external
lever, leaving the calibrated scale still
true to reading.

FITTING THE No. 1 SET.

As, apart from the spark-gap, break
contacts, and the helix clips, there are
no parts on the transmitter likely to
give rmise to trouble from vibration
effects, it is not necessary to use spring
suspension devices or shock absorber, in
heting the set into the bus. As an
extra precaution, an elastic cord suspen-
sion, similar to that used in slinging
valve sets is sometimes employed; or the
transmitter may be fitted with “artifcial
sponge’’ buffer at the base.

In practice, however, provided that
the locking nuts on the adjustable parts
have been duly tightened up, it is suffi-

cient to clamp both the transmitter and
the battery directly on to a baseboard by
means of a couple of metal lugs and a
screw turnbutton, as shown in Fig. 12,
and then to slide the whole piece into a
wooden retaining-frame screwed down
in a convenient place in the nacelle,
preferably behind or under the pilot or
passengers seat.

An improved form of helix clip is
shown in Fig. 13. This has a lock-
ing-nut, which, when the contact has
been adjusted, can be screwed down on
to the metal ribbon, and prevent any
possible displacement from wvibration.

The three accumulators are fitted
into a2 wooden box built to house them
snugly, and this is also clamped to the
baseboard with the set.

Obviously, however, the particular
arrangement and placing of the set and
battery is simply a mater of expediency
and accommodation. They can be
stored wherever they will fit, provided
that the transmitter is reasonably acces-
sible in case any adjustments are neces-
sary in the air as regards wavelength—
or possible minor faults. It is also wise
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Fig. 13.
not to place the transmitter where it
may be subjected to contumelious treat-
ment, deliberate or otherwise, from the

pilot’s or observer’s feet. (Old habits
die hard in some people, and there are
still pilors who will debit any little un-
toward bump, or sudden change in the
weather conditions aloft, to the account
of the unfortunate wireless gear, in
which case excessive radiation may take
place and a new set be required.

THE SAFETY PLUG.

This 15 generally employed in the
wiring arrangement. [t is not considered
healthy to have leads, capable of
emitting sparks if short-circuited, kept
“live™ for a longer period than is abso-
lutely necessary in an atmosphere that
may be highly charged with petrol
vapour. T'he practice 1s based upon a
traditon that a blaze, following 2
crash, was once upon a time officially
attributed to this cause,

The leads from the battery are there-
fore taken to a socket, and the circuit
containing the transmitter and key ends
in a plug which is inserted into the

AUGUST, 1919

socket only when the set is required for
action. When the set is temporarily
out of use the plug is withdrawn and
the circuit outside the battery is then
dead. The wiring arrangement, in-
cluding the plug, is shown in Fig. 13A.
The safety plug may be placed in any
convenient site.  Somewhere near the
key, preferably, in order to avoid if pos-
sible any natural irritation that may
arise from conscientious but futile
attempts to radiate signals without the
aid of the battery,

THE KEYS.

Care should be taken to fix the key
in a position, and at a height, that gives
the operator the minimum trouble in
sending. The tension and adjustment
screws should always be tested prior to
flight. These are small points, and
obvious, but it pays to attend to them.

KEY SIGNAL LAMPS,

Where two or more keys are to be
fitcted it is desirable to introduce an
auxiliary circuit, which when any one

l’ll i Ballery

t(. Sockel!

Plug
Ls

Aey

Se/

| ®

Fig. 13A.
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key 15 being used, lights up a small sig-
nal lamp mounted on the base of each
key, so as to avoid simultaneous signal-
ling by warning other operators that the
set 15 in use,

A simple wiring arrangement for this
purpose is shown in Fig. 14 as applied
to a set comprising three keys and three

Fig.
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14.

signal lamps. One addivonal dry cell or
accumulator is sufficient for the three
lamps. T'he contacts require careful
adjustment to ensure that, whilst they
do not “short” in the idle position, the
ordinary pressure exercised in operating
the sending key 15 sufhcient to close
both the set and the lamp circuits,

The

No. 1 Transmaficr.
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THE TRANSATLANTIC AIR
ROUTE.
NFORTUNATELY,
like most monthly perio-
dicals, we are compelled
o go to press so far in
advance of the date of

publication that it is impossible to keep
hot on the track of late events. Other-
wise it would have been possible ro
record the frst real non-stop  cross-
Atlantic fip in our last number,

& B MK

=

It is perhaps old news by now, but it
will be long before it grows stale. Haw-
ker's dash provided plenty of thrill, but
lacked success; whilst the American
achievement somehow failed to stir the
blood to fever heat—though their record
will always stand good.

It was left to Alcock and Browne—
the two new Knights of the Air—zo
crown the dash and pluck that flavoured
the Sopwith flight with the laurels of

BUCCEss,
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i The Officers of the R34,
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Topical Priss

Back vow, Icft to right + Capt, Coombes; Lt.-Com, Lar sdowne iU S.A0, Li. Durrant (Wirebess),
Capt. Greenhard |ist Officers, Major Pritcbard, Le. Shouwer (Eng. Dficer).

Fronl row, i¢ 7] n"]r!.

Major Cooke (Nawigater), Col. Hont (C.Q. of East Fortune).

Major Scott (Comm. of K3yl

Recarping WIRELESS.

[t s most unfortunate from the
* wireless 7 point of view that the sets
carried by both the British buses should
have gone” wrong from the start

In both instances service instruments
of proved utility were carried, and the
only inference to be drawn is that the
poor ** wireless gadgets ' were afforded
somewhat haphazard attention.

Under the exceptional circumstances
that surrounded the serting-out on a
vovage of so uncertain and perilous a
nature, it is easy to understand that both
pilot and navigator had more pressing
concerns than the well-being of the
W /T. sets, and that these only came in

for such care as could be spared to a
* side show.™

“soME T (ORGANISATION.

It is only right, however, to point out
that this apparently insignifhcant defect
practically rendered futle, so far as
these two buses were concerned, quite an
extiaordinary amount of spadework tha:
had been quictly but thoroughly carried
out in wireless quarters with a view to
rendering every possible assistance to
the ventures, both prior to the start and
whilst in passage.

This organization did not seek for
publicity, and has been given but little
notice in the press, though the various
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parties concerned have received a full
and warm appreciation of their efforts
from various Briush and American ofh-
cial sources.

Perhaps it will not be out of place to
detail some of the arrangements that
were made, and that actually proved
of great service, more particularly in the
case of the NCg4, which with charac-
teristic Yankee thoroughness, succeeded
in maintaining its W/T gear in an
efficient condition throughout the pas-
sage,

The organization in question com-
prised the British Admiralty and the
Rn}'al Air Force; the American Naval
Service; the various Steamship Com-
panies whose wvessels ply the North
Atlantic; and last, but by no means
least, the Marconi Company, which
rendered such assistance as could only
be secured by the exceptional wireless

AUGUST, 1919

service that it controls and by the
willing co-operation of its widespread
staff.

DEraiLs,

The captains of all North Atlantic
vessels rendered most valuable assist-
ance in furnishing exhaustive weather
reports which were promptly trans-
mitted to various coast stations and for-
warded to ofhcial headquarters for com-
pilation and record.

Special facilities were given by the
Admiralty for the transmission of these
messages from such vessels as were out
of range of Valentia. In addition,
the Marcomi Cnmpan}r made special ar-
rangements for reception at their Bally-
bumon Staton. Three experienced
operators were detailed by them to that
station solely for work in connection
with the receiving of meteorological re-
ports relayved from ships at sea.

The Wireless Station at East Fortuwe.
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The voutes of the three successful Transatlantic fights.
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Continuous land-line communication
was maintained from Ballybunion Sta-
tion so that all such messages could be
forwarded to London without delay,
where a special day and night staff was
maintained at the Air Ministry to deal
with them.

Arrangements were made with the
Canadian Marconi Company for the
Cape Race Station to be advised imme-
diately any plane made a start, and to
inform all ships accordingly; and, fur-
ther, to distribute all weather reports
issued by the Air Ministry for their
guidancc enr ronfe,

The Carnarvon Station was entrusted
with the transmission of meteorological
reports at specified times, :

All ships’ operators were instructed
as to the calls allotted to the various
planes that were in readiness to start,
and were also asked to co-operate with
the aviators in respect of requests as to
their position, 5.00.5. calls, etc.

A special chart was periodically pre-
pared by the Marconi pegple showing
in detail for the Aviator’s guidance be-
fore setting out, the number and approxi-
mate position of all ships carrving wire-
less that would probably be met with
or overtaken during the fight.

‘T'hese are but some of the steps taken
to ensure a thorough co-ordination of
land and sea wireless facilities in the ser-
vice of Aviation, but sufficient has been
said to indicate the work that was done,
and the credit that is due, even if it has
not been rendered by the public gene-
rally, to those who, standing quietly in
the background, have done such pains-
taking and useful work.

The day will doubtless come, sooner
or later, when we shall have a regular
Transatlantic Aircraft Service in exist-
ence, able to wing a serene course
straight from port to port. Air Navi-
gation will by then have ceased to be a
doubtful quantity wvaguely dependent

AUGUST, rpig

upon a chance “sight” of the celestal
bodies, and happy in the achievement of
a lucky trip across the pond.

When this time arrives the wireless
man will have been found worth his
salt, whether for actual work in the air,
or for services in meteorological spade-
work.

Meanwhile there is no reason why his
present work should be ignored.

THE Ri4.

As this is being written, news has
been received of the safe arrival of the
R34 at Mineola, Long Island, after an
uninterrupted flight of 3,500 miles at an
average speed of 33 miles per hour.

The Air Service has wot neglected its
wireless gadgets, and the vessel has been
kept in continuous touch with the
warld throughout her voyage.

In a trial flight, previous to setting
out on her transatlantic trip, she suc-
ceeded in setting up direct communica-
tion in the air by wireless between the
Firth of Forth and the Azores, a dis-
tance of roughly 1,500 miles.

Besides a low-power 600 metre spark
instrument, she carries a high-power
C.W. set which has a range up to
1,500 miles, the latter being an extra-
ordinary achievement for an air-borne
transmitter.  There is also a wireless
telephone outfit giving a range of 50
miles.

In addition, she is fitted with a multi-
valve receiving-set of great sensitivity,
and a radiogoniometer installation.

The wireless cabinet is carried in the
forward or navigating gondola which is
in telephonic communication with each
of the other three gondolas and with
the various crew stations.

The call letters D.M.D. were al-
lotted to the wvessel, and the Marconi
Station at Clifden sent out signals under
this prefix every two hours whilst the
ship was en rowfe. Arrangements were
also made to maintain communication
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with the wireles: stations at St. John's,
East Fortune, Pembroke, Ponta Del-
gada, and the Air Ministry,

The following extract is taken from
an ofhcial statement by the Air Ministry
issued prior to the flight : —

“The Marconi Company have kindly
placed at the disposal of the Air Minis-

* Bav.

try their very complete organization of
wireless facilities over the North Atlan-
tic, including the free use of their private
telegraph lines, and the two high-
powered stations at Clifden and Glace
The airship will use these two
stations as beacon stations for her wire-
less direction-hnding apparatus.”

Wireless and the Cadet Corps.

UR readers will be in-

terested to learn that

instruction in wireless tele-

graphy is one of the

activities increasingly as-
sociated with the cadet
movement.

T'he photograph repro-
duced herewith, taken it
the Technical School,
Plymouth, shows a class
of cadets of the No.
II. Plymouth Company,
Devon {Furtrm}, R.E.,
ffl:f.'“"lng :nﬁtructlnn I:‘I.'ﬂ'l'l'l
Mr. J. Jerritt, Chairman
of the Three Towns
Wireless  Club, and
Principal of the Bedford
Park Training School of
Telegraphy, whose kind
offer to assist was readily
accepted by the O.C.
Cadets, Capt. G. W,
Turpitt, B.Sc.

The weekly lessons
are  much appreciated,
and the cadets make good progress
both in the practical and the
theoretical side. The working of land
lines is also explained and practice
taken with the sounder and buzzer
alternately,

Photo -

Gen. Sir R. 1. Scallon, G.C.B.,
[2.5.0)., when addressing cadet officers
in Ply mnurh last vear, referred to the
ﬂcarrh of rmH} gnud algna]il.rs in the
Army, but 1t s hoped that with the

W.H Hawhkings

active and* patriotic enthusiasm of such
expert telegraphists as Mr. Jerrite the
cadet companies may supply to the
Territorials, year by year, a number of
voung signallers who will ultumately
acquire a high state of efhciency.
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“I'HE PRINCIPLES OF ELEC- as possible with the general underlying

TRIC WAVE TELEGRAPHY
AND TELEPHONY."”

By J. A. Freming, D.Sc,, F.R.S.
London : Longmans, Green & Co.
(Fourth Edition, 1919.) pp. xv+ 707.
Price 42/ net.

HE publication of the

fourth edition of Dr.

Fleming's “Principles of

Electric Wave Tele-

graphy and Telephony”
affurds ample evidence of the lasting
popularity and demand for this well-
known work. In the third “edition
which was published in December,
1916, considerable alterations and exten-
sions were made as compared with the
original book issued in, 1906, in order
to bring the volume more up-to-date
and to incorporate the results of recent
research, discovery and invention in the
radio field. The growing bulk ot the
book has now necessitated an attempt
being made to reduce the number of
pages without sacrificing the value of
the contents. In the new (fourth) edi-
tion just issued this has been accom-
plished by the adoption throughout of 2
somewhat smaller size of type, and of
a more compact style of setting, espe-
cially in the mathematical portions. By
this means a reduction of over 20 per
cent. has been made in the size of the
volume without sacrificing the clarity of
the reading.

The general scope of this work is
too well known to require any very
detailed exposition to the general reader
As in the previous editions the author's
aim has been to deal throughout as far

principles of wireless communication
rather than with elaborate and detailed
explanations and descriptions of indi-
vidual apparatus and specialised parts of
wireless sets. Many descriptions have
however, been given of various appara-
tus and instruments since such are neces-
sarily essential to a proper exposition

of wireless principles.

The historical portions of the book,
both in the first chapter on the “Pro-
duction of High-frequency Currents and
Electric Oscillations,” and in the chap-
ters on “Detectors of Electric Waves”
and the *“Apparatus of Electric Wave
Telegraphy™ have been revised to a con-
siderable extent, and the descriptions of
the older and less useful apparatus and
instruments have been omitted, although
in some cases references to the original
paper or descriptions have been retained.

In the theoretical sections dealing
with the subject mathematically, the
bulk of the matter is necessarily the
same as in the previous edition, but some
additional information has been incor-
porated relative to the “High-frequency
Resistance of multiple-stranded Insul-
ated Wire,” and to the reasons and
causes of the increased high frequency
resistance that is often experienced with
such wires as compared with what s
expected from the direct current resist-
ance and the degree of stranding. In
the section on the radiation from van-
ous forms of oscillator and aerial, some
additional notes of recent theories have
also been added.

In Chapter VII (The Apparatus of
Radiotelegraphy) a slight rearrangement
of the matter has been made by the
transfer of part of the theoretical dis-
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cussion of direction finding apparatus
to a special section, dealing with such
gear, that has been added at the end of
Chapter VIII on Radiotelegraphic Sta-

tions.

The description of the heterodyne re-
ceiver remains as in the previous edition,
but in this connection it may be men-
tioned that this receiving arrangement
is treated rather more as a specialised
form of detector than as a general C.W,
receiver for which purpese it is almost
universally used. The “range,” viz.—
3,000 miles,—is also now somewhat in
error, as C.W, transmission has been
accomplished over much greater dis-
tances than this.  Any one particular
detector or receiver can seldom strictly
be said to have any particular “range”
as the dismnce over which signals may
be read by its use depends so much
upon the other auxiliary apparatus with
which it is employed, and upon the
power of the transmitting station from
which signals are being received.

In conclusion it should be mentioned
that some previous existing misprints
have now been corrected, but that un-
fortunately the error in the Table on
page 123 has not yet been amended

THE THEORETICAL PRIN-
CIPLES OF WIRELESS
TELEGRAPHY.

By L R,
London: Gee and Co. (4th Edition).

15. net

HIS is the kind of treatise
for which we are “truly
thankful.” Qwur copy came
into the office on one of
those beautiful snowy days
in April which make our English spring
what it should not be, and we forgot at
once the icicles on the window-frame,
the chilly zephyrs which blew along the
floor and our miserable attempts to ignite

the pieces of slate which some fair un-
known had placed in the grate along
with the old blotting paper we had dis-
carded the previous day. Every page
of this book creates laughter and leaves
memories which obtrude themselves
upon the mind at momentss when one
least desires to chuckle. The Chart of
Faults on C.W. Sets is alone worth the
price of the whole book, and we can-
not resist quoting a few reasons which
are given to account for specihed
faults : —(1) Valve dropped from height
on stone floor. (2) Shortage of elec-
trons. (3) Gas turned off at meter. (4)
Wick used up. (5) Mistake by opera-
tor (rare). (6) No signals in the air.
(7) Aerial mixed with earth. (8) No
phones. (g) Grid grinding against
plate.

A new chapter has been added, on the
Slide Rule, and needs no further com-
mendation from us than the statement
that in our opinion it might have been
written by Stephen Leacock in one of
his most Leacockian moods. The appen-
dices on the Corkscrew Rule and
Waves, the latter taking the form of a
letter to “My Dear Children” from
“Aunt Mollie,” are delightfully funny
and well up to the standard of the rest
of the mateer. We heartily recom-
mend that this book be kept at hand and

taken in doses after mowvais quarts
d'heure.

THE PURCHASE OF BOOKS
FOR READERS.

T'he publishers of THE WireLEss
WorLp are pleased, at all times, to
obtain for readers any of the publica-
tions reviewed in these columns, as well
as books on all technical subjects. Or-
ders should be accompanied by a remit-
tance covering the full cost of the book
and postage. Should the amount for-
warded exceed that required, the balance
will be returned to the sender.
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MILITARY CROSS FOR
RADIO MAN.

R. ]. Scott-Taggart,
M. S. Belge E,
A.M.L Radio E., has
been awarded the
Military Cross for his
services in connection with wireless
work during the last phases of the fight-
ing in 1918, This gentleman is well-
known to our readers as the author of
numerous articles on thermionic valves,

DEATH OF LORD RAYLEIGH.

It is with great regret that we have ro
record the death, at the age of 78, of
Lord Rayleigh, O.M., which occurred
at his residence at Terling Place, Wit-
ham, Essex, on the night of June joth.
The deceased peer was born on Novem-
ber 12th, 1842. He had a brilliant
career at Cambridge, graduating as
Senior Wrangler in 1865. In the fol-
lowing year he was elected to a Fellow-
ship at Trinity College, a post he va-
cated in 1871, the year of his marriage
to a sister of Mr. Arthur Balfour. He
succeeded to the title on the death of
his father in 1873 and that year marked
-his selection as a Fellow of the Royal
Society. In 1879 Lord Rayleigh was
elected to the Chair of Experimental
Physics at Cambridge which was then
vacant owing to the death of Clerk
Maxwell. As mathematician, physicist,
and chemist Lord Rayleigh excelled,
but space does not permit us completely
to catalogue his achievements in these
sciences. He made his reputation by
series of papers on optical questions,
wrote a classical treatise on acoustics,
discovered Argon, and his work in
electricity was made the basis on which

et T

the legal definitions of the electrical
standards of E.ML.F., current and resist-
ance were vstabl'shed. His researches in-
clude work on the mechanical principles
of flight, photography, the theory of the
telephone, the distribution of alternating
currents in conductors, and light. To
him we are largely indebted for the
establishment of the National Physical
Laboratory.

Lord Rayleigh, indeed, died full of
years and honours, most of the prizes
and decorations specially awarded to
scientists falling to him, amongst which
was the Nobel prize for Physics, in 1904,

SENATORE MARCONI A PEACE
DELEGATE.

The new Italian Ministry has selected
Senatore Marconi as one of the Italian
peace delegates, The illustrious scien-
tist was appointed a Senatore by the
King of Italy in 1915 and seems to be
entering more and more into the publiz
life of his country. It is surely most
htting that he, whose genius has so
greatly contributed to the preservation of
human life and the promotion of inter-
national communication, should now re-
ceive the signal honour of being made
a peacemaker,

NEW APPOINTMENT.
Dr. Alfred N. Goldsmith, Professor

in charge of electrical engineering at
the College of the City of New York,
has been appointed Director of Re-
search of the Marconi Wireless Tele-
graph Company of America. Dr.
Goldsmith is Editor of Publications for
the Institute of Radio Engineers, and
has recently written an important book
on the subject of Radio-telephony.
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Dear Sig,

Now that the wireless transmission of
signals over many thousands of miles s a
matter of daily occurrence, and when further-
more it has been proved practicable to transmit
wireless signals direct from England to Austra-
lia, I shall be glad to have the advice of some
of your more expert readers on a rather inter-
«sting theory which | have evolved.

I believe it is now generally accepted that
{for the purpose of radiotelegraphic trans-
mission the earth may be trea as a con-
ducting sphere over which the " base "' of the
wireless waves may be said to travel. It s
also equally accepted that this conducting
sphere is surrounded by another but larger
sphere of conducting air known as the Heavi-
side layer. This conducting layer is situated,
1 bekeve, at a height of some 30 miles above
the earth's surface. For the purpose of under-
standing my theory let us consider the case
of a hypothetical wireless station situated at
the North Pole. This station is presumed to
have sufficiem power to communicate with

Australia. The waves radiated by this station
would then spread out in rings in every direc-
quator,

tion and by the time th:ig reached the
they would consist of large rings of energy,
the total circumference of the ring being equal
to the circumference of the earth and the
height of the ring 3o miles or the height of
the Heaviside layer from the surface of the
earth. These rings of energy would be ver-
tical to the surface of the earth.

“We now come to the most interesting point
of all. On passing the Equator and, of
course, still continuing between the conducting
surface of the earth and the conducting inner
surface of the Heaviside layer, the of
energy commences to grow smaller until on
reaching the South Pole the whole of the
remaining energy (that is to say, the energy
not absorbed by the surface.of the earth and
any intervening conductors) would concentrate

at the South Pole and probably be reflected
‘back again. According to this th and
provided that losses are not too h the

strength of signals at the South Pole would be
very much stronger than at the Equator.

I am now wanting to hear of the case of
the poor wireless operator on board a steamer
who quite innocently sails across the focus
point situated exactly 180° from a larger [uwrr
station such as Carnarvon, Arlington, Lyons
or Nauen. It would not be at all pleasant
1o receive the concentrated energy from a bi
power station all at once on an ordinary ship's
aerial. Mav not this theory account for
some of the mysterious disappearances of ships
which have taken place during the war, and
which for lack of better evidence have been
attributed to mines and submarines?

Yours faithfully, REDAX.

=

W

S1m,

To-day, the amateur is like a prisoner at the
bar. He is awaiting the verdict of a scientific
court martial. The jury (whoever such good
men may be) know at the sent momen
egactly what their uldimate decision will be
Why then, don't they come from their recems
at once and tell us whether we, the body of
earnest pre-war pioneers, can once more taki
up a fruitful! and fascinating research, or
whether we are doomed to abandon for ever
g labour of love. 1 ask you, is it fair that
we should all be condemned, simply because
we bow, without distinction, to the very vaguc
and most misleading term ' amateur "7 It
would surprise many of the officials who are
to judge us, to learn that in the ranks of the
so-called amateurs there are men whose word
is an authority in the radio field. True, in
this ever growing band of experimenters there
exists a most regrettable personage, whose sole
ambition and ability seems to be that of dis-
torting the already over-worked aether, and
inflicting upon his numerous victims an un-
tiring bombardment of artificial atmospherics.

For the illustrious service which so many of
these amateurs have rendered during the war,
they are justified in demanding permistion to
“ earry on.”' Let the men who hold our future
in their hands be content to rigorously swee]
out the non-technical novice, who s injuriow
to both the private experimenter and the cor-
mercial operator, but in regard to the real
amateur—hands off !

I notice in the July issue of the WikeLES),
Wosto certain  veiled insinuations that
although there is practically no doubt about
the ultimate permission being granted to make
use of ** Spark Excitation apparatus,’’ there is
a possibility of the poor amateur being for-
bidden to indulge in C/W work. 1f such
prophesy is fulfilled, well, the amateur may as
well pack up at once, for it is upon the lines
of C/W transmission and reception that the
post-war experimenter intengds to carry oul ®
most fascinating research.

The one dominant thought of those who are
eagerly awaiting their release from the restric-
tions of D.O.R.A. is Valves. The reason iy
obvious, because the introduction of the ther-
mionic generator and rectifier of high frequency
currents opens out a vast field of scientific
exploration. ]

st, but not least, without the assist-
ance of C/W we are robbed of our interest in
Wireless Telephony.  Therefore, as a radio
amateur myself, 1 appeal on I:reha]f_n! my
fellow students for an early gratification of a
desire that is irresistible.

| remain, earnestly vours,
J. BaipeErsTON.
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amateur installations and apparatus.
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The Construction of Amateur
Wireless Apparatus

This series of Articles, the frst of which was published in our April
number, is designed to give practical instruction in the manufacture of

deals with the important question of Induclances and Variometers.

IVireless Press, Ltd., has arranged with Marconi’s Wireless Telegraph

Cao., Ltd., to supply complete apparatus to the designs here given, as soon
as Amaleur restrictions are released.

Article Five.—INDUCTANCES AND VARIOMETERS.

In the following article the author
The

R

T T T S R AT
ITH regard to the need be prepared along the track
shellac varnish we of the jockey. The enamel can
mentioned in the last be removed by means of sand-
article, unless the ama- paper. A slider coil of this type is

teur decides to pur-
-hase the varnish from an electrical firm
we recommend him to make it himself,
Varnishes obtained from the ordinary
colour shop, though labelled as “‘shellac
varnish,” are liable to contain in
dients other than shellac, which may
entirely take away the insulating pro-
perty when dry. The varnish should be
made by dissolving shellac, and shellac
only, in methylated spirit. It will be
found that if a wide-mouthed bottle is
filled with shellac and then spirit poured
In to cover it, the resulting solution will
he of about the right thickness for use.
The shellac takes some time to pass into
solution, but it is best not to attempt to
hasten matters by applyving heat.

(f course, enamel-covered wire need
not be varnished.  The covering is not
hygroscopic . and needs no protection
from the air. Enamelled wire is parti-
cularly suitable for the construction of
slider inductances, These are coils of
variable inductance obtained by the slid-
ing contact of a jockey on the turns of
the coil. Only quite a narrow strip

always rather a dangerous method of
tuning the aerial circuit, as if a short
wavelength is being received the slider
will be near one end of the coil and the
majority of turns will be out of action.
These turns are, however, :nugled with
the inactive portion of the cail, and if
the natural wavelength of the idle por-
tion should happen to be the same 25
that being received, a pronounced re-
jector effect will result, with a conse-
quent weakening of signals. It is always
safer to tune the circuit by the employ-
ment of separate units of inductance,
the necessary adjustment being obtained
by the use of a variable condenser or
variometer.

In the last article we dealt at some
length with the construction of induct-
ances for both transmicting and receiving
circuits. We now propose to give the
amateur some examples of the manner
in which inductances may be used as
variometers and couplings.

VARIOMETERS.
The word “variometer™ is generally
taken to mean a coil whose inductance
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can be varied continuously between cer-
tain limits. A tuning coil with step by
step tappings or a sliding contact on the
turns themselves is sometimes referred
to as a variometer, but in practical wire-
less a continuous variation is generally
understood to be implied when we speak
of a variometer. A variometer is a par-
ticularlv  useful instrument to the
amateur who does not wish o0 go ro
the expense of purchasing a variable con-
denser; the latter cannot be made very
cheaplv unless reliability aid accuracy
are sacrificed. Quite good wavemeters,
for example, can be made by using a
fixed condenser shunted by a variometer
as the oscillatory circuit, The chief dis-
advantage lies in the fact that it is diffi-
cult to get a large range of wavelength
with a single fixed condenser. This

need not trouble the amateur, since
of course the complete range of
the wavemeter mav be as large as

desired by using a number of fixed
condensers which can be connected
in parallel one by one, a conden-
ser being added for each range. By
carefully choosing the correct capaci-
ties for the condensers the ranges can
be made to overlap properly so that no
blank series of wavelengths occurs
over the whole range of the instrument.

The usual form of variometer for re-

cewvinz circurts consists of two induct-

ance coils connected in series electri-
cally and arranged mechanically so that
the magnetic held which the current
causes in one coil is also linked with
the turns of the second coil.  Since the
same current is fHowing through both
coils a field is also formed in the second
coil, and consequently the total mag-
netic field linked with the circuir de-
pends upon the physical position of the
coils with respect to each other. Imagine,
for example, that we have two formers,
as indicated by (a) and (b) in Figure 1
placed a:.mlh' opposite each other and of
such sizes that one can be slid right in-
side the other. Then if we start with
the formers as shown in Fig. 2, the series
connection of the windings being ar-
ranged so that the magnetic helds due
to the coils are in opposition, we shall
obtain the minimum inductance pos-
sible with the coils under consideration.
The inductance of the circuit will in-
crease as the inside coil is pulled out, un-
til the total inductance is equal to the
sum of the seperate inductances when
the distance apart is such that there is no
appreciable mutual action between the
windings. If now we reverse the con-
nections to one coil and move them toge-
ther again, the total inductance will in-
crease until the maximum value possible
i5s reached when the coils are again in
the position shown in Figure 2. The

T
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(b)

Fig. 1.
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only disadvantage of this arrangement
lies in the necessity of employing a
switch to reverse one coil when in the
“out” position in order to get the full
range. A variometer of this simple
type, i.e., two cylindrical coils sliding
inside each other gives the largest
change of inductance that can be realised
in practice. If there were no magnetic
leakage between the circuits in the “in-
side” position, it is theoretically possible,
assuming the self-inductance of each
coil to be the same, to get a variation
from zero to four times the inductance
of a single coil. This ideal case is not
obtainable in practice as magnetic leak-
age always exists. In any case it is best
to make thé variometer so that each coil
has about the same value of inductance,

The necessity of reversing one coil
can be avoided by employing the con-
struction indicated in Figure 3.  This
type of variometer consists of a shorl
cylindrical former of ebonite wound
with insulated wire. Inside this former
a spherical coil is arranged so that it can
be rotated on an axis along a diameter
of the cylinder. Flexible leads are
brought out from the ends of the spheri-
cal winding which is connected in series
with the cylindrical inductance. The
spherical coil s arranged so that it can
be rotated through 180 degrees. It
will be seen that when the axes of the

AUGUST, 1919

two formers are coincident and the fields
due to them oppose, we have the small-
est inductance. Then as the inner coil
is rotated until the fields are again coin-
cident but in the same direction the in-
ductance will gradually increase to its
maximum value. This construction does
not necessitate the use of a reversing
switch because the act of turning the in-
side coil does the necessary reversal. A
variometer of this type is not quite so
casy for the amateur to make, since the
inside former must be spherical in shapé
in order that it may be rotated without
fouling the cylindrical former. These

spherical formers can be purchased ready
turned up and drilled for the spindle,
and the rest of the apparatus is compara-
tively simple to construct.

Another form of variometer fre-
quently employed consists of pancake
windings as illustrated diagrammaticall
in Figure 4. In this figure A and E
are two pancake windings connected in
series. C and D are two similar induet-
ances also connected in series. The
two sets of coils are arranged
so that C and D are carried by an
arm which can be rotated about the
centre O; so that when C is over A, D
will be directly over B, and when C is
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over B, D 1s over A. If then the two
pairs of coils are connected in series as
shown in the sketch, it will be clear to
the reader that we have in this system
a variometer exactly similar to the one
we have just described. The inductance
will be a2 minimum when C and D are
in such a position relative to A and B
that the resultant feld is a minimum,
and the total inductance will increase

ing the relative position of two induct-
ances which we have just described can
be equally well used as an adjustable
coupling between two circuits. When
making up experimental circuits on the
table it 15 most convenient to lay the
coils end to end. The coupling being
adjusted by simply moving the formers
nearer to or further away from each
other. The arrangement can be made

Fig. 4.

as the top coils are rotated through 180
degrees.  This type of variometer is
more suitable for a transmitting circuit
as the pancake windings can be done
easily with rubber covered cable—
whereas they are dificult to do with the
fine wire such as is used in the circuits
of a receiver.
Couplings.

Of course the amateur will under-
stand that any of the methods of chang-
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uite neat by making wooden rails for
:hl: coils to slide on. If the circuit is
for transmitting, or has high potentials
between the component parts care
should be taken to use well seasoned and
dry wood for the rails. In any case it
is safest to soak the wood in paraffin
wax before use. Also see that the coils
do not come into contact with the metal
screws used in the construction of the

rails.
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124.138. Wireless signalling. Wright, G. M.,
Marconi House, Strand, London, July
ith, 1918,  No. 11804 (Class 40 (v) ).

Directive wireless signalling ; serials. In a
dir~ctional aerial of the frame type, an adjust-
able condenser d located In an accessible
position is connected to the top of the frame
by a pair of symmetrical leads. In order to
keep the transformer winding symmetrical and
to make the earth connection readily adjust-
able 1o the potential node, a split transformer
winding a, b is used, and an inductance ¢ with
an adjustable carthed contact is connected

between the two parts a, b.

A

ar
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1402. Wireless telegraphy. Clarke, E. K.,
35, Leinster Gardens, Hyde Park,
London, January 28th (Class 4o (v) ).

In a method of tuning the aerial and second-
ary circuits, the secondary circuit contains a
fixed capacity and inductance representing the
arrial capacity and inductance, and the tuning-
devices (capacity or inductance or both) in each
circuit are operated by a single handle. In the
arrangement shown in Fig. 1, the inductances

P, L are equal to the inductances P', L', the
condenser K' is equal to the aerial capacity,

and the variable condensers C, C' are equal
and operated by the same handle. In order
to increase the range of wave variation, the
arrial or the secondary circuit, or bath, may
contain an inductance ¥, Fig. 2, and two vari-
able condensers ', G* so arranged that, when
one condenser is at its maximum capacity, the
other is at or near its minimum. A switch §
i mounted on the same shaft as the vanes of
the condensers and is arranged to short circuit

SN

either the condenser G' or the condenser G*
and inductance Y. Thus, when the switch §
short-circuits the condenser ' and the con-
denser ' is at its maximum, the aerial is
tuned to the mazimum wavelength, and this
can be continuously reduced by reducing the
capacity G* until this reaches its minimum,
when the switch 5 short-circuits this condenser
und the inductance ¥ and removes the shori-
circuit from the condenser ', which is then
at its maximum capacity; reduction of the
capacity of the condenser &' then effects a
further decrease in the aerial wavelength. The
method of simultaneously adjusting the acrial

———

Fig.2

FIG 1

and secondary circuits s also applicable to
heterodyne systems for receiving continuous
waves, a device for varving the frequency of
the heterodyne circuit being mounted on the
same shaflt as that for varying the aerial and
secondary circuits.  The same method can be
applied to receiving sysiems using audion
detectors, the aerial, grid, and anode circuics
being simultanecusly adjustable. The Pro-
visional Specification states that tuning may be
eflected by simultaneously adjusting an induct-
ance and a series condenser mounted on the
same shaft as the variometer, the circuit being
thereby graduated on a straight-line law.
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Note.—This section of the magazine is
placed at the disposal of all readers who wish
to receive adwvice and information on matlers
pertaining to both the techmical and non-
technical sides of wireless telegraphy. Readers
should comply with the following rules:
(1) Questions should be numbered and written
on one side of the paper only, and should not
exceed four in number. (2) Queries should be
clear and concise. |3} Before sending in their
questions readers are advised to search recent
numbers lo see whether the same queries have
not been dealt with before.  (4) The Editor
cannot undertake to reply to queries by post
(5) All quertes must be accompanied by the full
mame and address of the sender, which is for
reference, mot for publication. Queries will
be answered under the initials and touwn of the
correspondent, or if so desired, under a " nom-
de-plume.”” (8) Will readers please note that
as amateurs they may not at present buy,
construct or use apparatus for wireless tele-
graphy or telephony. (7) Readers desirous
of knowing the conditions of service, etc., for
wirel: ss operators, will save time by writing
direct to the wvarious firms
eperators.

.M. (Wiltshire).—From the questions our
correspondent asks it seems to us that he has
not yet done much experimental work in wire-
less, and that he is somewhat ambitious in
trying to control a model boat by wireless.
However, we trust that when I.M. does scart
work he will not be discouraged by a few
initial failures. We are of the opinion that
with a well-designed transmitter, a §-in. spark

codl, and a coherer and relay, our friend
should be able to control up to abow
100 yards.

{2} It would be possible to have two receiving
sets to respond to different wavelengths, but
these receivers will have to be well designed in
order that they shall only respond to their
particular wavelength.

(3) Whar size spark coil would be required
to transmit a distance of o miles, using the
latest apparatus ?

Where doers our correspondent intend to use
the latest apparatus, at the transmitting or
receiving end? [.M. does not seem to realise
that a spark coil of only a few watts will be
heard over a much greater distance when
received with, say, a three electrode valve
amplifier, than lllr recelved on an ordinary
crystal receiver,

With the latest type receiver a coil of about

40 watts would give good signals over a -

distance of 4o miles.
{4} Radiodynamics (The Wireless Control of
Torpedoes and other Mechanism), by B. F.

AR LR TR A R RO T AR AR
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employing:
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Miessner (Crosby Lockwood & Son, 7, Sta-
tioners" Hall Court, Ludgate Hill, E.C.), may
be helpful.

AM. (North Finchley).—Wishes to know :
(1) the necessary formula for finding the length
of wire required for a coil for a desired wave-
length when capacity of condenser and length
of wavelength are known.

(1) If the aerial is small it can be considercd
as concentrated capacity without inductance, so

that the formula A= 1885 v L (mhy') x C (mfds)
may be used knowing the capacity of the aerial
the necessary inductance of the tuning coil can
then be calculated. If A.M. will refer to our
answer to G.B. (Plvmouth) in the June issue
of the WireLess WorLp, he will there find
the method of arriving at the capacity of the
aerial.

Having found the required inductance, the
following formula is used to find the length
of wire required when wound on a circular
coil @

o g
L o Madtis

1500 1!&_}']

where m = number of turns of wire in 1 centi-
metre length of coil

{ = length of coil in centimetres
d = diameter of coil in centimetres
& = a factor depending on the ratio of
the d:iamm;r of the coil to its length,
. = .1 .5 1o 1.5 20
Wihen =
k= gb Bt .6y T 4 )

A curve can now be drawn connecting the
inductance and the length of several windings
to find the length which gives the desired

inductance.

{2) We are inclined to think that the size
of wire vou propose using for your secondary
coils is on the small side and suggest your
using about No. 28 If you are using a crystal
detector.  You will also find this gauge easier
to wind. No. 24 for the primary would be
suitable.

(3) If our correspondent will refer to the
WireLess WorLp of May, 1915, or to W. H.
Mottage's Calculation of Inductance and Capa-
city, page 123, he will find a table, worked
out from the above formula, giving the induct-
ances of coils of various diameters and lengths
and from this table it is a simple matter to
find a coil which will give the desired
inductance.

If our coil of 16 cms. diameter is wound
with 10 turns to the centimetre and is 26 cma.
long, then the inductance will be g152 mhys
If the coil is wound 20 tirns to the centimetre,
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QUESTIONS AND ANSWERS

then the inductance of a coil of the same dia-
meter and length will be
30 X 5152 z GoB mhys
100

We strongly recommend A.M. to obtain
W. H. Nottage's book, as it would prove most
useful to him in the calculation of aerial
capacities, inductances, and other necessary
calculations for wireless invesrigation.

D.]J.M.C. (Edinburgh).—We think it ex-
tremely unlikely that any employer would
appoint you as a wireless operator for two
months, because vou would leave the job just
a8 yOU Were inning to be useful.

E.P.B. (France).—i1) It is possible to insert
a three-electrode amplifving valve at each end
of a telephone line, 10 act as a ' speech relay,”
provided that it is connected in the circuit of the
receiver only, so as to amplify only the incom-
ing signal. This arrangement is not the most
wsual one.  (2) and (3). The most useful
arrangement of the valve relay is in the centre
of the telephone line, unless the line is very
long, when several repeating stations may be
inserted at approximately equal intervals be-
tween the extreme ends of the circuit.  This
arrangement has been used for the long over-
land telephone lines in America. When only
one valve is used as the repeater in this manner
special *‘ bridge "' circuits must be used to
enable the repeater to work in both directions,
i.c., to relay speech from either end of the line.
Many such circuits have been devised, and
one typical one is shown in the Fig.

l——

The original speech current passes throu
all the pffl‘l'lir}' E:r:dingﬁ P, PE. Py, I',,Elg
series, and so induces a voltage on to the grid
of the Valve I’ through the secondary winding
&.  The amplified current from the plate cir-
cuit of the valve is fed throu the medium
of the transformer T across the two lines at

A, B. This amplified current passing out to
the lines flows through the two pairs of
primaries in opposition and so produces no

resultant effect on §. I this balance is not
secured continuous oscillations would be set
up by the valve and the line would be un-
workable.

J.V.M. iManchester).—{1) and (2). ﬂb\‘iuuslf
the best way is for yvou to apply direct to
firms manufacturing wireless apperatus. We
think you should be able to find the job you
require, but we have no inside information.

J.H. (Hawick).—At present the field for
wireless ators is the reverse of over-
crowded, and we advise you to complete vour
course as soon as possible.

H.5. iNr. Congleton).—{1) Most commercial
wireless ators on board ships have to pur-
chase their uniform. (2) The wearing of
spectacles will not debar you from obtaining
a position as a wireless operator if vour sight
is by that means rendeced good.

AERIAL RADIO (Marquise).—{1} You do
not state to what Company you refer. We
do not think that there exists at present a
demand for wireless operators or wireless
mechanics solely for aircraft work. (2) Neither
are there, to our knowledge, any vacancies for
telephony ar D.F. ators. See Note 7 at
the head of these columns. (3) We think not,
but Marconi's Wireless Telegraph Company
specialises in wireless telegraphic apparatus for
aircraft. Thanks for kind remarks and good
wishes.

J.C.]. (Bow).—There are only a few such
firms, mostly railway companies, and these
select men already in their employ. Why not
apply to the Marconi International Marine

ommunication Co., Ltd., Marconi House,
Strand, W.C.2. Please gee Note 4 at the head
of thew columns.

EXPERIMENTER (Dukinfield).—Questions
1 and 2. You give diagrams of two circuits
and ask whether they are suitable for certain
purposes.  We regret we cannol pass an
opinion, because the suitability of a circuit for
transmitting a given distance or for receiving
on a given wavelength does not depend upon
the diagram but upon the values of the power
inductance, capacity, etc., employed, none of
which you specily.

SHARE MARKET REPORT.

The Marconi Share Market has been dall
owing to settling by holders who wish to
“anm to the New War Lulnu : o

i as we to press (July 16th):—
Marconi U‘l‘ﬂlll:l.l'j!? £5 108 nd? M;t!mnl
Preference, f4 158. od.; Marconi Marine,
is zs. od.; American Marconi., f1gs. od.;

ian Marconi, 162, gd.; Spanish and
General, 148, od.

W#HT!D far Manchester, by an Elecirical Sapply Coampan

deallng primcipally with smateurs, 8 comperen) man w
pocd kn of Latesi Wireless Telegraphy and capable
of dealing with Correspondence relating 10 this subject, and
having & pracvieal knowledge of Elect i alsn 1o attend o
ashop. Send references and salary reguired o ULES, BERTRAM
DAy & Co., 114, Strand, Lendon, W.C, 2.

W:mn 1he followin mmhﬁﬂ m-:‘-uirmuu“;mu?—
igig; Jume, July, 1ga7; Janeary, February,
Hm:lr, lerﬁ:’;'..n September, 1518 usTY, n;u; Write
with dlﬁkﬂhﬂ.pﬂmm 1o Box N. Winelens Lud,
Marconi e, Sirand, W.C, 2,
ECHNICAL BOOKS. Sccond-hand and New Books an cvery
ﬂl‘l-ﬂill-lh'“ hflﬂhﬂlfﬂli'u !lm:l‘lmn Benks
wnl on ra s boughtFovie, i2ifiag, Chari
Cross Road, London, "

w.nlﬂ'tl}. WikkLpss Woaln, Jume 191 7.=C, CrAWFORDE
tod, Coleberne Coun, Lomsdon, 5.W.0.
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THE MARCONI INTERNATIONAL MARINE
COMMUNICATION COMPANY (LIMITED)

THE REPORT oF THE NINETEENTH ORrRDINARY GENERAL MEETING

The Nioeteenth Ordinary General Meeting of
the Marconi International Marine tmmu.'uit:ll:m
Caompiny (Limited] woaa held westerday at the
Cannon Street Hotel, E.C., Mr. Godfrey C. Isaacs
{managing director) presiding.

The Secretary (Mr. H. W. Corby, F.C.I.S.) read
the notice coavenlng (he meeting and the auditors'

The Chairman said :—Ladies and gentlemen, our
chairman, Senatore Marconi, having been called
by his Government to Italy on important business,
18 unable to be present to=day, and therefore [ am
ecalled upon to preside at this meeting.

The report and balance sheet are in your hands,
and I ume you will approve of my adopting
the usual course of taking them as read, 1 will
therefore proceed at once to deal with the fgures
in the acoounts. If you will refer to the balance
sheet, the capitnl sccount at the end of the year
stood at the same figure as it did at the end of
17, Yoo are, however, aware that this year the

tal bns been increased to one million and a
half, of which to-day some J[1700,000 has been
issued. The Debentures stand al L1171 540, a5 com-
pared with frirzafs im the ing year., 47
Debentures of & par valae Logo having been
redeemed, The reserve account 13 unchanged,
except that there now appears o reserve for
obsolescence of plant of feo000, No comment is
neeided upon the creditor balances,

TRAINING OF OFERATORS, .

To profit and loss account 108,417 108, 18 carried
forwoard from the preceding wyear, and the balance
for last year was 'fil“h“] i75. 1d., making the
tatal J::'l;:."sqh phei. 1d. ‘The profit for the i!tlh'
shows a :I‘I-,g it reduction, bat this is doe entirely
to a considerable umnﬂiture incurred in prosid-
ing and {reining & very large number of operators

in a very short time. It was a matter of the
ulmesi 1mporiance to the country that these
ApETalors 4 be provided, for as everybody

hnnw!ththt hﬂmu]ntil:l Marine imd the mﬁ'ﬁ"
upan the ships played a mportant pa f
helping to 'HI: the war, :ﬂ yvour directors did
not hesitade to expend whalever sum Was Ooccs-
sary to provide within the shortest time possible
what was asked of them. In these circumstances
I feel sure that no shareholder will complain that
notwithatand the fact that the company did a
substantially bigger business durinF the wear, a
proportion of the profit was sacri to the service
of the country. (Hearhear.) On the credit side
of the accounts it will be seen that plant, appata-
tus, furniture, and stores shows a subetantial in-
crease over the preceding year, which is entirely
due to the incrensed num of installotions n-
stalled and owned by the company on board sh

ftherwise, I think there is no figore calling for
nny explanation on the credit side of the account.

THE T'ROFIT AND THE [MVIDEND.

In the profit and loss sccount the gross profit
figures at £s6y,205 78, 3d., ns compared with
ﬂrﬂ.ﬁ-_:: vied. 7. 1n the pﬂﬂ&inﬂ wear, an inmereass

Los,m00 in round figures, the net result, however,
heing less for the rensom 1 have already stated,
anrd which appears in the item of f267.707 188, o,
under the heading of * expenses of ship telegraph
stations, including loss of plant and apparatus and
cost training operators.” Denreciation, of
course, stands at o higher figure in consequence of
the continuous increase ia the nomber installa-

tions. In the appropriation account it will be
doted that an interim dividend of ¢ per cent. was
paid on the capital as it stood at t"i!e end of g8,
which absorbed L0000 and, subject to your
approval, the final dividend of ro per cent. upon
the paid-up capital will require in round figures
& further sum £rzoppn,  The hbalance of
ﬂtl;sg vha, d., will be carried forward, and is
subject o cxcesa profits duty for the years ooé,
17, ond 1grf, which bas oot yet been fioally
ad fusted.
y WIRELESS AND SHIFS.

As the report informs yoa, the company's busi-
ness has continued [o increase. The pumber of
stations iostalled and worked by the company &t
lhteudnfthemhn;ﬁ and stands to-day
at 2,638  Taking into deration the 1.:&:
number of ships which have been lost duri
wir, 1 think we have every reason Lo be sa
with our position. We pow look forward to the
benefit of our telegraphic recelpts, of which, as
RS You are aware, we have been 1.']'! rived during
the last four-and-o-balf years. Having regard to
the very much larger number of vessels now fitted
with wireless telegraph atations, the great locreasc
in ooastal stations, and above all, the greater
acquaintance which the world at large has to-day
of wireleas telegraphy, we have every reason to
hope that our telegraph stations on board ships
will be nll:m rluuqtllll.n the !'ul:uu 'l.'u;an they
were in the pasi. will mot prophesy what may
be the development of wireless telegraphy upon
ships as a result of navigation of the air.

ITH! DIRECTION-F INDER.

We think it probable, too, that an additional
source of revenue to the company will arise from
fhe more general use oo shipa of what is
known ns the direction-finder,

- i which has now
been a0 very materially i ed that it givea
promise of proving of considerable value to navi-
gatare, That, together with the latest ipvention

of Senatore Marconi, promises o prove a great
boon to navigation. This new discovery provides
o mesns whereby a ship in the denscst mAay
dizscern the approach of anotber ship, provided
that that ship be also fitted with this apparatus,
nnd at the same time giving an approximate ides
of the distance of the approaching ship. We are
ot present engaged in giving a commercial ah
ta thiz new apparatus, and as seon as possibhle fts
value on board ship will be demonstrated. We
have great hopes that by this means all risk of
collision at sea during the thickest fogs will be
eliminated, to which end, of course, every
would have o carry the a tus, for it stands
Lo reason that if a great liner were fitted
small tramp were not, the danger of collision and
the loss of one or the other, or both, of the ships
might result. Tnassmuch as this new device should
mmptﬂiggma::dﬁllhtﬂhhilﬂ
great a danger in misty gy L
nok anlikely, we think, that every ship 'lrhn;!'l gocs
to sea will he eventually fitted with this new
installation, and we shall all be spared the harrow-

ing accounts of the terrible losses which from
time to time it has been so g to read
in the daily Press resulting from some e
collision at sea. For all ibese matlers some
conaiderable capital expenditure iz lkely to be
necessary, apd we hove made all the imite

provision for those purposes. :
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THE WIRELESS WORLD

Losas oF OrFERATORE DURING THE Wik,

opcrators in our employ
were torpedoed or had thewr ships sunk by gun-
fire or siriking mines, 182 of them lost thelr lves,
and 3B were severely ured. 1 am sure that no
in any capacity did greater service to their
r¥ than the wireless operators, and I
we have every reason to hope that the
of anxious and dangeroas work 8 now a
of thw. and that in -foture they will
on nder  peaceful and

i

pleasant wﬁf-‘um H hear.}
tiooE. (Henr, hear.
The company now employs upwards of g
wireless operators, a large number of in
in all of the world, and a very considerable
all of which are growing in oumbers
almost day by day. One of the first considers
tions of your board is to provide for the well-
being, good understanding, and contentment of the
employess of the company, and they have already
done, and are doing, & great deal to this end. To
eacourage thrift, a savings bank has been formed

8

;
:

for the purpose not only of teking care of the
savings of the men, but also of furnishing focilities
for the withdrawal of moneys at any of the prin-

cipal seaports of the world. A welfore depart-
ment has been established to look after the social,
athletic, and educationsl interests of the men;
and & seTvice magazine is now about to be pub-
Tished 4o keep all loyed in the service wherever
ithey may be sitnated scoguninted with the duilT:.gl
of the company and their fellow-members of the
staff. All these are matters to which during the
war we were upable to give the attention which
we felt they reguired, bot from the moment the
Armistice was they were takin in hanod.
Yoo will remember, of course, that prior to the
wWar a4 sion e was Inaugurated, and lu-dai?
there s one thing further which your board s
desirong of introdocing.
5-.!!@1!: REEEvED FOR EMFLOYEES.

We think it is of the first importance that every
man employed in the company should hove the
opportunity, If he so wishes, of investi his
savings in the business in which be is employed,
and we, therefore, propose, and subject to ils not
meeting with your disapproval, reserving for and
issuing from time to time in all 1oo000 of the
woo,000 unissoed shares of the company, to all
those employed in the company who desire to
interest themselves in it.  (Hear, hear.) This
rxclusive, of course, of e d and the
managing director. We ask, therefore, for your
approval of our carrying out this programme and
disposing of these shares at such a price, and
om such terms and conditions, as the directors
may think fair and proper in the circumstances.

AME. ALLEN'S APFOINTMENT A8 Jorst GENERAL
MANAGER.

1 have to inform you thet Mr. H. W. Allen who,
as you know, was appointed a member of the
hoard last year, has, at my request, resigned the
«ecrelaryship of the company in recent months
after having occupled that position since the In-
corporation of the company o igoa, and he has,
Al my request, assumed the joint geaeral Illﬂnl?l:-
ment of the company with Mr. W. W. Bradfield,
also mow, as you kaow, o member of the booard.
{Hear, hear.] From my own knowledge a great
many shareholders have been acquuinted with
Mr. Allen in his capacily as secretary and have
appreciated, as highly ns the board have done, the
service which he has rendered during o great
numhber of wears, and particularly through the
most trying and difficult period of the company's
h:'mi:ur:-,hli.nﬁ 1 am m;rt Fi 1|=-Ji11 join nll:.umﬂl]:
wiving m, B nt general manager,
support and confidence which he received from
vou during the time he acted as secretary.
iCheers.) Mr. Corby, who has been so good a
srcond to Mr. Allen during many yenrs, hai been
appointed scoretary to the company in Mr. Allen's
place. (Hear, hear.)

T LiTE Prmbt TRUATIE XD THE BoaRD.

1 regret to have to inform the shareholders of
the loss which we bave saffered in recent weeks

¥

AUGUST, 1q19

by the death of Mr. He Spearmon Saunders,
who had been a director of the company sioce its
tion. I have also to inform you that Sir
Charles Stewart, K.B.E. who iz known to all of
you in compection with the very important position
which he held for many years as Public Trustee,
bos joined our board, and we look to him with
reat confidence to render us substantial assistance
the efficlent discharge of the ibilities
which we carry in the conduct of £El.
(Cheers) 1 cooclode, gentlemen, by mmi:&,
“ That the af the snbmitted,
together with ue Tnuﬂmﬂ;ﬁmﬂ of the md lr
DADY¥'S ACCOUR & o
audited, be received, approved, and ﬁﬁl"
Mr. Maunce A. Bramsion scconded the resolo-
tion, agd in the absence of questions or remarks
from shareholders, it was at once put to the

meeting and carried unenimously.
RE-BLECTION oF DImECTORS.

L H. Riall Sankey, C.B,, R.E. tn:*ti.r!:di.—
Gent n,—I have great pleasure in nhm:ttnf
the following motion : t Mr. Sidney 5t

Steadman and Sir Charles 5 Stewart, E.B.E., the
directors retiring in with Article ﬁir.
- re-elected of the company.” It is
Yyuite unDDeCCESATY me itoc say anything in
su of that motion, 1 also hsve bo move @
" i Mr. Heory W. Allen, Mr, Williamn Walter
Bradfield, and Mr. Maurice Alfred Bramston, the
retiring by rotation, be re-el direc-

tors of the company.” You have already heard
toeday about Mr. Allen and Mr. Bradfield, Mr.
Bramston is before you and you all kmow him

quite well. I have great pleasure in moving t
re-clection.

Mr. Alfonss Marconi {ormally ssconded the |
resolution, which was unani agreed to.

The Chairman.—] have mow to move a resolu-
tion in similar terme to the one which was sub-
::thd tulﬂu Iltll ru{r. mm:h {_lhltl ﬂ:r

om always to pui, : " Tha c
remuneration of the directors inm respect of the
year ending December jist, 1g1g, shall be the sum
of {z000, subject to such further sum, if any, as
may be determined at the next il mecting
of the company, such sum to be paid free of excess
profita duty, the compa waiving its right of
recovery of such duty under section 40 [2) of the
Finaoce Act, 1916," That resclation 18 similar to
the one vou were good coough to pass at the
last meeting. -

Mr. Sid &t. J. Bteadmon having seconded the
resolution, it was carried unanimously.

TH: IMviDexn EBSOLTUTION,

~ Mr. Heary W. Allen, F.C.I.5~I have pleasure
in moving * That a Anol dividend of 10 per cent.,
equal o as, share, lvss income tax, vpon the
capital now ned and paid up, e and the same
ia hereby declared for the year ended December
sist, 1grf.  That the said dividend be payable
on July i4th to the shareholders regi on the
baoks of the company &t Junoe 1gth, and to bolders
of share warranis 1o bearer.”*

Mr. W. W, Brulficlkl, C.B.E., seconded the reso-
lution, whi:-hmu-u tllﬂh.'d tH:nTnhil::?‘ﬂr. c

Mr. C. B Ay.—l move 8] CEATS, LT
Brothers ond Co. be re-elected auditors for the
ensuing ¥esr, amed that thelr remunération for
puditing the accounis to December zusd, 1918, be
400 guineas.* 2 J

Mr. A. l[i. Cru_llt m-oﬂ]:d the resolutiom, and it
wis unnnimously cartied.

rhe Chairman.—That concludes our business for

the .
ur%huhn Marriolt. —Gentlemen, 1 think we
ought not to part without according s hearty vole
of thanks to the chairman and the , and
also to all the oficials who have served the com-
pany so extremely well that no words of gratitude
us would T,;‘:“?_ make ;Jh:;"fw it. Ihmm'i
that our thanks given to . EaT, BearT.
Mr., John Evans seconded the wote, which was
unanimously . .
The Chairman.—Gentlemen, on behalf of my
colleagues and all the officials of the company, T
thank you for your vole of & ation.
The procesdings then terminated.
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